


Suffoca ion Clawed The ·r hroats 

Quick Wits Save 
Cave-In Victims 
in O.ld Gold Mine 
"Two miners. were en
tombed by a cave-in at 
the end of a drift 800 
feet under ground," writes Mining 
Engineer P. Donald Ziemke of 
2032 W. Keefe Ave., Milwaukee, 
W is. 

"A huge boulder lay in the path of the rescuers. We had 
to blast. We worked furiously . • .  minutes might mean 
life or death. And then, with the blast ready . .. 

"We found the push-down 
generator (which furnishes 
s p a r k  for t he ch a rge) 
wrecked. In the excitement 
some one had pushed a 

mine car over it. 

"The blast let go ... the boulder was shattered ... we got the 
men out, and not a second too soon. They were up to their 
armpits in water, with the air so bad their miner's light 
had gone out. No doubt about it, fresh DATED 'Eveready• 
batteries saved these two lives. p�. . :� 

Signed 

u · 

"But the shift boss kept his head. 
He ran to the dynamite maga
zine, where we always kept a 
flashlight, and brought it out on 
the double. He unscrewed the lens 
and bulb, flipped on the switch. 
Then he plunged the ignition 
wires in ••• and-
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GOOD PAY IN RADIO 

''N.R.I Training took me out of a low-pay 
shoe factory job and nut me into Ractio at goorl pay. naclio is growing fast. Thli> field 
is wiclo open to properh' trained men." 

_ ,.. f,J;/ l.ow I Train You at Home ��.� . . ��lr� to BE A RADIO EXPERT 
1[.:&\ � Many Make $30, Many Make $5, $10,$15 a Week Find Out What Radio Offers You 

$50, $75 a Week Extra in Spare Time )Tail the coupon now for "Rich Rellanls in J. E. SMITH,Pres. Radio." It's free to any fellow owr 16 

While Learning rears old. It points out naclio'l'\ snare Lime Nat. Radio lnstitu�e Do yon too want a Established 1914 IJetter job? Do you too 
want to make more 

money? Radio offers many spare time and 
full time OI)POrtunities for goocl pay. 

Get Ready Now for Jobs 
Like These 

Broadcasting stations emp]oy engineers, opcr:;.tors, !'tation managers and pay up 
to $5,000 a year. Spare time Radio set 
servic:ng pays many $200 to $500 a year 
-fnll time sen·icing- jobs pay many $30, 
$50, $75 a week. ::llany Radio Experts 
are ope1·ating full or part time Radio 
bu!'=:inesses. Radio mamtfacturet·s and 
jobbers employ testers, inspectors, fore
men, engineer�. servicemen, paying- up 
to S6,000 a year. Rad:o opet·ators on 
shirs get good pay, see the world. Auto
mobile, police, ayiation, commel·cial Ra
dio, loud speaker systems, offer good 
011Portunities now and for the future. 
TeleYision promises good johs soon. ?den 
I trainecl have good . jobs in these branches 
cf Radio. 

Almost en!l'Y neiglihorhoo(l ncc>ds a :!'Ooll 
spurc time Sf'rric�Pman. 'rh(' da:t· you (>llroll 
I start SE"!Hling Extra )Ioney .Toh Sheds 
�hawing how to do Radio repa ir johs. 
Tlu·oughout your training I send plans :ancl 
idPa� that made �ood spar(> timc> money for 
hundreds. I S(·ncl Rpc('!al Equipment to 
condueb CXPE"l'iments. bui l!l rirr\lits, p:rt 
praC'tieal C'xperienrr. I GTYE YOr A CO'j[
PJ..gTK 'jfODERX. PROFl·:��JOX.-\1.. ,\ T.L 
\Y.\ YF. ALL-PI'RPO�E lL\ll!O �BT �1-:rt
YH'IXG IXR'l'RI')JBXT TO HELl' �ERY!l'l'; f<ETH IH"ICKER-i<A \"E TD!B, 
)L\KE )JOHJ� )JOXEY. 

and fu11 timl' opportunities. also tlw::e rom
ing in Tele,·ision; tells about my Training 
in Radio and Tf:'lt'\'ision; sho,rs you 131 let
ters from mrm I trainert, silmn what they are 
doing, earning·; shows my ).Jomy Ba<·k 
Agl't>f'mPnt. )L\IL COT"PO).: in an em·elopt', 
or paste on pcnnr post canl-XO\\"! 

]. E. SMITH, 
President, 
Dept. SCH 
National Radio 
Instiu.zte, 
Washington,D.C. 

····················-··-···
]. E. SMITH, President, Dept. SCH 
National Radio Institute, Washington, D. C. 

D(lal' llfl'o �mith: \Ytthout obli.f-'ating mt>, send "RiC'h 
Rewards in Radio," whirh points out f:JlUl'� time anc.l full 
time ounortunitiPs in Hadio, and E>XDlains your prartlral 

lm•thod of tl'aining at home in SDarc time to become a Hadin 
wrilc plainlr.) 

Natne.o • •  0 0  o • . • • •  oo • • • •  o • · · - .  : . o• o • • . • • • • •  o • • • . • • • • • • • • • • • •  

Expert . . (Please 

Age . . . . . . . . . . .. I 
I 
I 

City . ... . .... .. . o • • • • • .  o • • • • • • • •  o o • • • • • • • • • • • •  _ . .  �tate . . . . •  o o • •  o o... • •  • •  1 -····-······································· 

Tflhcn Ans'<('C'rill[! Adr·C'rfiscmC/lfs Please 1llclltion ll!arch J.Jfodcnz J.1!ccllanix 3 
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SPECIAL FEATURES 

Helium Method Raises Sunken Treasure 
By J. Julius Fanta 

When Dust Explodes 

By Volta Torrey 

The Boeing Planes -

By Robert H. Rankin 

Coming-Cars That Can Take It 

By Frederick Russell 

Trees That Travel -

By John Walker Harrington 

Why Airmail Stamps Are Popular 

By Montgomery Mulford 

35 

42 

52 

58 

66 

70 

How To Select And Use An Axe 76 
By James Emmett 

"The Si l ent Sherlock"-Microscope Reveals 
Fingerprint Mysteries 88 

By Julian Corrington, Ph.D. 

[Conti11ued on page 8] 

A L S D In This Issue 

Modern Photography 

Section 

Winners Of Photo Awards - 103 
The MODERN MECHANIX 

Enlarger - 104 
Kitchen Photography - - 108 

Electric Printer Titles Nega-
tives - 109 

Hold That Exposure! - - 110 

Timesaving Tips For Photog-
raphy "Fans" - 112 

Electric Shutter Release For 
Graflex - 114 

Amateur Photo Puzzlers - - 116 

Each month MM offers cash 
awards for the best pictures 
sent in by amateur photo fans. 
For full details see page 103. 

NEXT MONTH 
In additi-on to many interesting 
and novel workshop projects that 
will provide ample outlet for your 
skill with tools, readers will find 
many general features of an in .. 
teresting and informative nature. 

Published monthly by Fawcett Publications, Inc., 11th :O::t., & RroaUwar. I .. oui.!iYille. Kr .. l". :0::. A. Business office, 22 �'"est 'Putnam A>e .• 
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RJ0D IN 8lfll lfA/IOS ! 
Lunch box in one hand, I.C.S. text

book in the other-all over this coun

try today there are men ·who will 

devote those extra mon1ents at the 

lunch hour to learning something 

that will help them on their present 

jobs-something that will help then:l 

prepare for the bigger, better paying 

jobs up the ladder. At home, in those 

evening hours, these an1.1Jitious men 

devote themselves to tnastery ofJ.C.S. 

Courses-they knotV that their "fu· 

tures" depend upon theh' "presents"! 

When they realized it, they n1.ailed the 

coupon of progress that noW stares 

you in the face! 

* 
Wh ?,ut cost or obli ati 

- P, SCRAN 

y, and full parl l 
on, please send 

TON, PENNA 

Jcu ars about th 
me a copy of 

• 

* 
lJ!��::;::_, D 

D 
"'"" 

' oobjo<' hofm 
w�f:i: book!.,, ''Who Wio 

B �r�ddge Engineer n ge andB . . 8 �hemistry uildina;: Foreman 

Tfllzcu Ans·wering Adt·crtisl'mellts Pl 

oc�:I�ii�n D l\lin7 Foren�an . 

B �av1gation 
0 F1re Boeeea 

D \'�,i':�Je� r;;,tnuftcturing 
0 Agrieultur 

anu acturing 
D Fruit Gro!.· 0 Poultry Fa:!Tng 

n� Limtted, J.l!ontrea1 ............. . 
� .. Canada 

case Mention Ilfarch AI d 0 l'l'll Afrcl!a:zi.� 5 
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STUDENTS 

TAKE STEPS NOW TO PROTECT YOUR RIGHTS 
A FORI\IER First Assistant Commissioner of 

Patents once said, " . . . the shccl mechanic, 
printer's de\·il, housewife and small town 

cobbler have yielded almost all the basic i1�vcutions 
of the last twenty-five years." :Men in many differ· 
ent positions and trades ha\·e worked out wor�lnvhile 
inventions: A portrait artist \Vho stucEed eL::ctricity 
invented the teleg•:aph; a poet who I lad l!lcc\J:U1ical 
leaning made important improvements rdatiu:; to 

the sewing machine; a �nan who specialized in teach· 
ing the deaf and dumb developed the telephone; a 
Lank clerk whose hobby was amateur photography 
invented the hand camera; a farm boy v·:ho was 
f.tm..lyiug radio distinguished himself for his inven
tions in television; a man who gainetl most of his 
education from em-respondence schools has made 
im110rtant contributions to the efficiency of the modern 
radio. If you have a good invention, you should 
learn how to prottct yom· rigbts to it. 
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Your invention may be simple-but it 
may be patentable. And many small in

ventions for the household, the office, 
or the shop have been very successful. 

Yo ur Next Step 
The rest of the procedure is simple enoughbut it is definite, and needs explaiuing. Con

sequently, we want you to read our hig and in
teresting FREE book, 41Patent Protection"-48 
pages crammed with facts and i1lnstrations. 
Patent procedure explained. Stories of interest
ing inventions. Facts ahout foreign patents, 
h"ademarks, etc., and 109 mechanical movements 
-many- of which arc helpful in- developi�1g in
ventions. 
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But whether it is large or small, simple 
or complicated, there is one definite 
step you should take at once: You 

should make out a properly dated 
and witnessed disclosure of your 
invention. This evidence may be 

of great importance. 

Free "Evidence of Invention" Form 
To help you right at the start, 
we will send you a FREE 

Evidence of Invention form 
on which you may make out 
a full sketch and description 

of your invention, and then 
have it witnessed by one 

or more of your friends. 
This may be the very 

thing that spells the 
difference b e t we c n 

success and failure. 

Selling Inventions 
We �lso want to send yon a FREE copy of our 

smaller hooklet that tells when and how to offer 
your invention for sale. Gives definile f..tcts 
ahout selling and marketing. Invention isn 't 
enough. A patent isn't enough. You must know 
how to cash-itt. 'J'his booklet deals with that 
suuicct. 

40 Years of Experience 
Our firm has hcen helping inventors for 40 

years. A larg-e !:itaff of expert draftsmen atl(l 
registered patent atlorncys gives yon expert 
service. Fees �1rc reasonable. 

Def!'lTCtl payments 
arranged when desirerl. Questions answered.. 
li'irst class facilities for service. 

EVANS&Co. 
R£01ST£RED PATENT ATTORNEYS 

Don't Delay-Act Now! MAIN OFFICE: 30-C, VICTOR BUILDING 

WASHINGTON, D. C. 

Do not delay needlessly. The patent 
laws favor the man who is prompt and 
diligent. Therefore, write us a letter, mail 
us a postcard, or usc this handy coupon ... 
Whatever y o u  do, DECIDE YOU 
WANT THE FACTS NOW! 

Other Offices: 2tH O-n, !=:Jn�r nldg,. New York 14-1!'i-H, MonadnO<·k Riel� .. Chica!JO 11110-1,, Tlnhar·L Blrlg-., San Francrsco -105-R, Garfield Rldg., Los· Angeles 
514-B, Empire Bldg., Pittsburgh 

Send me FRF.F. <'Opics or you!' hoolcs, "P;�f.<-nt rrntertlnn.. anrl "'"'h4:'n and How to S<.'ll :rn Inv(•lllion." Also Fn•c "F.vidcrwc ur lnH•ntinn·• 
rnnn. <Note; H:rnh) lmHit� SU!Ji"licd hy any or Lhc oLhC'L' uiJi(·e:-; lisLctl nhovc.) 

Nnme 

Street anti 

City Ol' T(�\\"ll. __ , _ _________ --- - - - - ------



a Quee14 WaY.· 
to Learn Music! 
B�n����d. 0'Tak��u�,�Iy t�ac/��,�·· md���!s�aY8e\?i���· o����Ya t1��t1���\\'.� � day, No "grind" Ol' hard work. Rn•ry step is clear as crystalSimple as A-B-C throughout. You'll be surprised at your own rapid progress. From the 
start you are Jeaming real tunes by note. 
Learn to play "jazz" or classical selections
right at home in your spare time. 

Free Book and Demonstration Lesson 
Do:1't be a wallfto·.\'er. Ren1l for Fre� 

Booklet and Free Hcmonstration Lesson. 
Tllese explain our wonderful home studY metllocl fullr ancl show you how easily and 
qulr.kly :rou can lf'al'll to J)lay at little expense. :\[ention :rour fa,·oritc instrument. 
'Vrite ?\OW. Instrument!> sU()(Ilied when 
needecl, cash or credit. 

U. S .  S CHOOL OF MUSIC 
2623 Brunswick Bldg., New York City 

Pick Your Instrument 
Piano Guitar 
Violin Saxophone 
Organ Mandolin 
CorrK!t Ukulele 
Trombone Harp 
Piccolo Clarinet Flute 'Cello 

Hawaiian Steel 
Guitar 

Piano Accordion Trumpet 
Italian and German 

Accordion 
Voice and Speech 

Culture 
Harmony and Com

position 
Drums and Traps 

Banjo (Plectrum, !!5· 
String or Tenor) 

AIJDELS �a••pente••s and Builde•·s Guides 4vols.$6 
Inside Trade lntonnatlon for C:upentcra, Builders, Join
ers, Buildinc Mechanics and all Woodworkers. Theee Guides give you the ehorkut 
inslructiona tho.t you wantincludine: new methods, ide:111 

:����i:'ivf�U:u:le��=s.aX� 
easy progressive course for tho apprentice and student. A practical d11.ily helper and 
Quick Reference for the master 
worker. Co.rpent.era every• 
where are usin& these Guides ae n. Helping Ho.nd to E:�.9ier 
Work, Better Work o.nd Bet
ter Pay. To &et this assist.. 

rr{�8nJ0�lirtb:1�akE:Pg"Q�! 
Inside Trade Information On: PON below, 

Row to use the steel equar.e-How to file and set 
sn.ws-How to build furniture--How to use Q 
n:itre box-How to use the chalk line-How to use 
rules and scales-How to mo.ke joints-Carpenters 
arlthmetic-8olving mensuration problems-Es
timating strength of timbers-How to set girders 
nnd sills-How to frame houses and roofs-How to 
es�im.ate costs-How to build houses, barns. gar .. ages. bungo.lows. etc.-How to read and draw 
plans-Drawing up specifications-How to ex
cavate--How to use settings 12, 13 and 17 on the 
s�ccl square-How to build hoists and scaffolds
e!�ylights-How to build stairs-How to put on 
in�erior trim-How to ho.ng doors-How to lath
lay doors-How to :t�aint 
................................................................ 

THEO. AU DEL & CO.; 4S W. 2!rd St., New York CltJ' 
Mail Audele C:�.rpenten nnd BnildPrs Guld('!l, 4 vnl!l., on 7 daya' lre-c trbl. If O.K• 

I wilt remit $1 in 7 d.1ys, nnd $1 monthly until$() h p:1id, Otherwise ] will return thorn• N� obli.g:1tion uo.le3s I am satisfied. 

Name ••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Address . . . , •. , •••..•••.•••••.....•••••••. ·······••••••••••••••••••• ··�·••••• 

Occtip:�.tJo:-t.· 

Rd"erence .•.••. , •• , , •.•••• , ••••.•••••••.•.••••••••• , •• , ••••••• , • , , ••• , IIT. �f. 
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"Sea Rover"-A Viking Ship Model 72 
A Folding Drafting Board For The Workshop 78 
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How To Turn Out Good Glued-Up Jobs 92 
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Novelty Lathe Turned Bottle Corks 96 
Depth Gauge Fo1· Hand Saws 96 
Spring Rewind Reels For Extension Cords - 102 
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Device Bores Hole 14 Feet Deep In Ten 
Minutes 38 

Spiral Scoops Remove Snow 38 
Seismograph Has Magnification of 100,000 

Times - 39 
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Surgeon Devises "Mill" To Shape, Cut Living 
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1939 1940 1941 1942 1943 "1944 1945 1947 1948 

The lead.,-s of the next ten 'Years will largely be deter• 
mined in the next ten months< 

Will you be one of them! 

Will You Be Clerk or Manager 
Ten Years from Now? r·suRELY, this could never happen to me." you say

"that I should be sitting at the same desk-be doing 
the same work-for ten :�traight year:�/" 

llut wait a minute-
Exactly that same thing has happened to thousands 

upon thousands of men. It has probably happened to 
men right in the company you now are working for. And 
-unless you (it yourself jor a better !'ob-there is a very 
good chance that it may happen to you 

Unthinkable? That's what J. N. Dixon of Columbus; 
Ohio, said to himself. Yet lack of training kept him 
slaving away at low wages for a long time, 

TRIPLES INCOME 

Here is Mr. Dixon's own story-"Just after I returned 
from the war, one of your representatives found me 
plugging away at a bookkeeper's job in Marietta, Ohio. 
He performed a real service and explained to me the need 
of further training, and induced me to take the LaSalle 
training in Higher Accountancy. After a few months of 
study, I secured a position with the Trust Department 
of a National Bank. This was the stepping stone I needed 
to various responsible positions including handling of 
receiverships and other important duties. That quickly 
boosted my income several hundred percent." 

ANOTHER AMAZING SUCCESS STORY 

If you think Mr. Dixon's success story u nusual, please read what J. H. Krouse of l\iemphis, Tennessee, says. 
�'When I decided to take your training in Higher Accoun-

tancy, I was a clerk. Today I am Chi�f Consultant Ac
countant for the U. S. Engineer 's Office in Memphis, 
Tenn. Whatever success or recognition I have had, I 
owe to your training. I have had no other specialized 
training along this line. Your method of teaching is not 
only instructive but highly engaging. I have observed 
other courses, but firmly believe LaSalle has the best 
to be had anywhere. " 

Another bit of proof is Mr. R. P. Barthalow's experi
ence. Mr. Barthalow is Chief of the Sales Tax Section 
of the Tax Commission of Ohio. A department which handles over $50,000,000 a year. l\Ir. Barthalow a.ttrih· 
utes much of his success to La�alle training. 

SEND FOR These Two Books and 
Start Toward Biqqer Success 

Need you hear more before you investigate the oppor• 
tunities in Accountancy? 

Or will you face the problem of your future NOW
and send to LaSalle and get further facts and particulars? 

Without cost or obligation, the coupon will bring you. 
two interesting books-one a 64-page book entitled, 
"Accountancy, the Profession that Pays" ; the other 
"Ten Years' Promotion in One." 

How about those next ten years-will you wait or will 
you START TODAY to realize the tremendous oppor
tunities that lie ahead of you through sound and practical 
home-study business training? 

Measure your grit and ambition by what you c:lo with 
this coupon-NOW. 

LASALLE EXTENSION 
·-------�-------�-------------------------------------------------

LASALLE EXTENSION Dep!. 3493-HR CHICAGO 
Opportunities in Accountancy-Check below and we will send you a copy of '�Accountancy, the Profession 
tbat Pays," also copy ol "Ten Years' Promotion in One,'' all wttbout obligation. 

0 Higher Accountancy: ���X�c��g:;;'�\l.o:tc�a Auditor, Comptroller, Certified Public Accountant, 

Other LaSalle Opportunities: II more Interested In one ol the other flelds or buslnesalndlcated below, check that. 
DBusiness Management OTraffic Management D Stenotypy 
B���r������;iTE�

n
� Bt:;�s���i�

e
������!eot 8��:!-:::J�'¥.�!: 

OModern Salesman&hlp OModern Business DEflective Speaking · Correspondence 

Name ___ ---------------------------------------------------------------------- ---------··· 

Present Positio»---------·-----·-···----------------Address _________________________________ _ 

n·hcu Ansn.:crill!] Adr:crtisemcuts Please 111Cution ... llarc/z Jlodcrn .J[cclwui� 9 
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All who see the Atlas pre
cision lathes and other shop 
equipment are amazed at the 
power. versatility and extra 
features of these modern ma
chine tools. See for yourself 
b�fore you buy. Send for new 
1938 Catalog today. 

AT LAS PRE S S  C O. 
352 N. Plt:her Street 

Kalamazoo. Mich. 
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Steady Work 
.Af3 nearly all manufacturing-construction
build�g 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 is his blueprints, his 
specifications, that give the last word in what the 
workmen are to do. No article-building or con
struction job is started before the plans drawn by 
the draftsman have been officially approved. 

Good Pay 
The draftsman has been called the Junior Engi
neer which title just about describes his work
position and pay. He combines his knowledge of 
principles, mechanism and construction details with 
the ability to draw and reproduce motions and 
methods on paper. On the average, his salary is con
siderably above the wages of the mechanic and, of 
course, less than that of the engineer. 

Chance for Promotion 
Working on plans, helping design new machines 
or new methods of construction, the draftsman 
is working directly with the important men of 
the organization. Consequently he knows 
what is being considered and planned. It 
may be the superintendent-the engin<Jer-or. 
even the prospective buyer with whom he 
consults. Because of these contacts, his ex
perience and knowledge of the business in 
g<Jneral he is in an excellent position to be 
promoted when next there is a good opening. 

Young at 40 
Athletes-farmers-and factory and shop work
ers who rely on muscle start growing old even 
before they reach 40 while office workers-ex·3cutives 
-teachers-professional men, in fact, all kinds of 
brain-workers are just approaching their prime at 40 
to 50. Training increases your value at once and 
continues to help boost your earning power as you mature 
and as you increase your experience and background for 
forming judgments of the firm's policies and methods. 

Don't grow old at 40. Train now for the job 
you want at 50. Training helps you to be inde
pendent-self-supporting. It helps you to enjoy 
associations that are denied the untrained man. 
Training helps you to increase your earning power 
and by so doing to offer members of your family ad
vantages far in excess of what you could give them as an 
untrained man. Train and enjoy PROURESS-CON
TENTMENT-I�DEPENDENCE. 

American School, Drexel at 58th, Chicago 

American School, Dept. 00·328 
Drexel Ave. at 58th St .• Chicago 

Without the slightest obligation, send 2 beginning Drafting Lessons and free Bulletin. 

Name---··------·---�-·-··-----·--·-- Age _____ _ 

Address ______ ----_-·--___ ._ ••• --· •• ___ • _ __________ _ 

Citu ___________________________ � ___ State_-----------

Whe11 Answe•·ing Advertisements Please Mentio11 Marc/• Modem Mccliani.r 11 



MODELS AND FINISHED 
DRAWINGS UNNECESSARY 

Don't spend money or time on finished 
models or drawings before you know 
your invention may be patentable. Our 
large staff of e x p e r i e n c e d patent 
searchers can handle a search from your 
description and roughest sketch. The 
main thing is to put it in our hands as 
promptly as possible. 

DELAYS ARE DANGERO,US 
IN PATENT MATTERS 

Your invention of a practical article or 
an improvement upon an old one should 
be patented NOW. Frequently many of 
the thousands of applications filed in the 
U. S. Patent Office each year are for the 
same or almost the same invention. In 
such case, the burden of proof rests with 
the last applicant to file. Sometimes a 
delay of even a few days in filing the ap
plication means the total loss of the 
patent. LOSE NO TIME. 

How To Determine The 
Patentability Of Your Invention 

Before you spend money in making a model, or spend 
weeks in its design, we advise 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 already on record; and, if so, let us give 
you our opinion as to the patentability of what you 
have. 
We employ experienced searchers to perform this 
service for you. From the reports of our searchers 
we can quickly form our opinion as to whether your 
invention is confronted with obstacles in the form 
of already granted patents. First get our FREE 
BOOK and read the chapter on "How Can I Know 
Whether My Idea Is Patentable?" 

Latest Facts On Inventions, 
Patents and Markets For Inventions 

The very latest information on all matters affecting 
your invention-all inventions. Don't act until you 
get this Free Book! It reveals important information 
on obtaining patents, establishing a market for in
ventions, getting financial aid, using patent to secure 
commercial success. 48 pages crammed full of illus
trations, helpful and interesting statistics, Patent 
Office data, rulings, a detailed guide on how to patent 
and protect your invention. 
This new book will be sent promptly-have the most 
up-to-date guide to the things you must know to 
simplify patent procedure and save time, the vital 
thing to you! 

FACTS ABOUT OUR SERVICE 
We are registered U. S. Patent and Trade-Mark At
torneys, serving inventors all ove1; the United States. 
Our organization is complete in every particular. We 
have Draughtsmen, experienced Searchers, and At
torneys to serve your interests. We have had years 
of experience in patent matters and know every angle 
of legal approach. We will secure protection for your 
invention if it can be done ! But the longer you delay 
the harder it may be for us to serve you. 

� . . 

-CLARENCE A.O'BRIEN & HYMAN B,ERM-AN 
. ' 

317-A ADAMS BUILDING, WASHINGTON, D. C. 
Reglstered_Patent Attorneys before U. S. Patent Office 



your Patent Application is mad�; what kind of sketches or 
drawings are necessary; what other papers must be made out; 
how the Patent Laws protect you; why it is important to 
avoid loss of time in getting your application field; and 
many other important points. Even a very simple in
vention, if new and useful, may prove very valuable. You 
may have much to gain and nothing to lose by sending 
for this book TODAY. 

THE FIRST STEP 
When you place your invention in our hands, we are in position 
to prcceed at once to secure protection for you. Our fees are rea
sonable, and, if you desire, we can arrange convenient terms of payment. 
We will send you our Record of Invention form FREE. This blank will enable 
you to make a sketch of your invention •in proper form and have it witnessed in 
such manner that it may be of value to you as evidence should the occasion for 
evidence arise. In our book, we tell you how to use this form to protect your 
interests. Every year thousands of Patents are granted. Very few, however, 
represent the discovery of entirely new principles. Most of them provide new 
methods of doing some everyday thing in a better way. These improvement 
Patents offer large chances for profit if commercially useful. The business world 
wants improved products and services. 

OUR OFFICES IN THE H EART 
OF THE NATI ON' S CAPITAL 

FREE RECORD OF 
INVENTION FORM 

Located in Washington, D. C., within a few blocks of the U. S. 
Patent Office, we are able to give you immediate advice and 
accurate, authentic information on all matters concerning 
Patents and Trade-Marks, particularly if it is necessary to 
examine the records in U. S. Patent Office. 

Jr :you Drf'fC'l' to usc .a form made sprridly for 
the nurpose of rcrordmg the c1escrlptire outlino 
of your imt-ntion for our searchPI'S' use at the 
U. S. Parent Offire, write to(hiY for our neconl 
()f !mention F01·m-it n·ill guldCl and assist :rou. 
It enables :rou to make a sltetch of :rout in\'en
tion and ha\'e it  wilnessecl 1 n  u mumlet· or \'alue 
to rou as e\·idence should the occasion for e\·i
clenre arise. Our FREE BOOK tells you how 
to use thls forn1 to Drotect your interests. 

Don't be discouraged or 
disheartened about the fu
ture until you get our FREE 
BOOK and learn how other 
inventors s u c c e e d e d  de
spite lack of funds, remote
ness from market, lack of 
mechanical skill, education, 
and other handicaos. Send 
coupon for this FREE BOOK 
today! 

··· - - - - - - - - - - - -1 
I 
I I 
I I 

fiARENfE A.O.,BRIEN 
fr HYMAN BERMAN ' 

3 17-A Adams Building, Washington, D. C. 
Registered Patent Attorneys Before U. S. Patent Office 
Please send me at once your big Free 48-Paoe Book, "Patent Guide for the Inventor" 
and your Specially Prepared "Record of Invention'' form. This request does not 
obli gate me. 

Name • . • . . • • • • . . . • • • . • . . . . . . . . . . . . . . . • • . • . • . . • . . . . . . . . . . . . . . . . . • . . . . . . . • • . • . . . •  

1 Address . . . . . . . . . • . . . . . . . . • • . . . . . . . . . • . . . . • . • . . • • • . . . • • . • . . . . . . . . . .  

I 
I 



BOOKS SENT FREE 
on 3PJH'm·ai. Just mnil the coupon and we'll send you 

a �ct of the:.e remarkable auto bookil, just off the 
pres::;;. \Vhcther you are a mechanic or helper, ex-

pert or apprentice, auto owner or dl'irer, H 

FIX 
These wonder IJooks tell step \Jy !":>teD HOW to t.,ke out "play" in differential - to kill the shimmy tn steerin�-to set TIMING-how to put your finger Instantly on engine trouble ancl then ��� Ql\\�k e�:��s'fay1�� 
JH·uvements fllllY covered. Equal to a complete ll"acle course at le:<;s than 
a fourth the cost. 

you're interested in knowing all about 
automobile tn('rhantcs, take advantage of 
this FllEE OFFER. 

GET A BETTER JOB 
A better job-in the gignnUc auto in
dustry. lliGGEn P.AY-a chance to go :Into 
business for :yourself and get a share of 
the huge proftts. are waiting for any man 
wllo C\'t'n half tries to improre himself. Learn auto engineering with these wonder 
ll(loh;; n new way-without studying or 
mclllorlzin�. Simply use the JIFFY 1!\
llEX to look up the answer to any auto 
pro!)lem. Bullt by elel'en of America' s 
grcntcst automobile engineers, and wrlttt>n 
in simple language so you can understand 
lt. Very newest cars, all covered. 8 BI G VOLUMES Brand New Edition [ FREE P r i v i l e g e  of consulting ] 2500 page!>, 2000 lllus- Automobile Engi neers of Amer-

�;�tr!,0
8�

S, etc':':irtr:Ctud��ag ican Technical Society for one 
Marine Engines. Avia- year without cost If you mail 
tion Motors, Diesel en.. cll)u pon I m mediately 

rlio"�.5'g�\';.:j.sfa����e J'�i: Books also include valuable articles on 
ible binding. Service Shop Management. AMERICAN TECHNICAL SOCI ETY, Drexel Ave. & 58th St., Dept. A3320, Chicago, Ill. so!:n�S�ul? ...Jff{pa� u:::efe���e��d����������r:��t���y,0�u£�fi ct�Js� to, I mny return them exnress collect. If after 1 0  days use I prefer to k•?ep them, I will §ienct you S2 and pay the balance nt the rate of only 
$3 a month, until $24.80 Is paid. Please Include free consulting membership as per your offer nhove. 

�a�;�,�i.�����i.�i.ii�����i��ii,�ii�.:�����i.��:ii��i.���=i=��� )'Ioyer and that of at least one Uusincss man as l'eference. 

LEARN AT H O M E  
Are you adult, alert, ambitious, willing to study? 
Investigate LAvV !  We guide you step by step
furnish all texts,including14-volume Law Libra
ry. Training prepared by leading law professors 
and given by members of bar. Degree of LL. B. 
confened. Low cost, easy terms. Send NOW 
for Free,64-page "LawTrainingfor Leadership. •• 

LASALLE EXTENSION, Dept. 3493-L, Chicago 

Now is the time to get into aviation! Airplane factories are flcoded with 
orders! Airlines continue to expand ! Airline Pilots earn uo to $6,000 a vearmeghanics up to $2,400 ! Come to L I N C O L N  noW and 

tram for one of the many good pay jobs open to Lincoln� 
trained men. 
Lincoln Government Approved Flight Training prepares 
:rou for any Pilot's License. Lincoln Go\ernment Avoro\ecl 

. 'Mf'chanic's Training prepares you for your )!cchanic's License. 1 4  M odern Training Planes. 12  Shops and Laboratories. 
Now in. 28th year, 18th year tearhing aYialion. Lincoln Pilots and 
l\.fechamcs in demand. We assist graduates i n  locating positions. 
\\'RITE now for complete information. State your age. 
LINCOLN AIRPLANE & FLYING SCHOOL, 401· H Aircr•fl Bldg., Lincoln, Nebr. 

DREMEL All-purpose 
M OTO-TOOL • •  

Drills, Grinds, Sharpens, Canes. rollshes. )!arks, 
EngraYCS. Docs \)(:'iter work in less time. I' lugs 
into an;r light socket. 

Model 1- 6 oz. 25,000 R.P.M. • . • • • • • • .  $ 9.85 
Model 2-1 3  oz. 27,000 R.P.M. , • • • • • • • • .  16.5J 

MOTO
TOOL KITS 

For exucting craftsmen who like nice tools. Hard wood case, linerl, highly finished. Complete with 23 accessories and MotaTool. 
Kit 1 with Model 1 
Moto-Tool ___ $17.50 
Kit 2 with Model 2 
Moto-Tool ___ $23-�0 

Sent Postpaid. Ql'dPr 
from this ad. Free I 0 day money-hack trial. 
Catalog Free. 

D REMEL MFG. CO. 
10 St., Racine, Wis. 

do- it-with- squabs 
l\Iarketed when only 25 days old. 'Vrite " " 
a post·card, get FREE EYE-OPENING . 
Picture Book. \Vhy breed for ord1nary • . . 
trade when these great luxury national 

. 
markets are wide open for all the · 

SQUABS you can ship, every day in the yea r ?  \Ve give a 
large Lonus in .stock for promptness. \Vrite today to 

RICE FARM, 602 H St., Melrose, Mass. 

BU ILD:AJlQ,WELDER�ng�g[ , .. � 
"We S h o w  Y o u  H ow" c.tNERAT�on ll,� · ����l 
3'ic hl'ings: 1·omplE'te plans for build· � .. �....

. . . 
.:. 

·�.-./- ·: .rr--=· _ 
ing E'ronomical and cft'iciE'nt 75 to .-.....�\ 1 ,. ,.- -
1�5 amp. arc wcltler, ancl 1938 cata- "'l/i1  � 

T 
log listing owr GOO weJding and � • 

· 
-� 

wlndrharger t•ltoctrical items. Onr · - · • t · • 

50 other gt>nerator C'hanges 1n1o moto:·i:., �cnt>rators, v;rlnders, drill 
press and electl'ic fence for operating on 6, 12, 32 or 110 \"Olls. 

LEJAY MFG. 314 Lel ay Bldg., M inneapolis, Minn. 

Learn Public 
Speaking 

At home-In spare time. Many overcome 
;�setrrg:��\��t��::�n t�e;��coh�g�rt!to9��1;��t��: 
$o��eW::t�:e�iT�li���ra�J�f:����·e:f�� to 
NnRTH AMERICAN INSTITUTE, Dept. 2053 
3601 Mlchl&an Avenue Chicago, Illinois 

i E �;,� ����� � s�d�� ;; ; ; y;) FOB Fac'y 
AUTO-GLIDE �t?t6'se�, t�tt�u�fmb�f��:���� 
economy, less thnn 1,<"1c a mtfel Thrilling, no other 
ride like it! Ruggedly built, not a toy. Has traveled 7.000 mi. in 9 mn::;., no replacements! Powerful l lh to 2 H.P. Cushman engine. 3 models: (1) 
illustrated, (2) ,..-lth DR-rcel carrier, (3) 3-wheel 
stde-car model. WRITE {Ol' Free Book. DEALERS get Spl. Offer! CUSHMAN MOTOR WORKS 
Dept. K-31 Lincoln, Nebr. 

14 .Accept No Substitutes! Aht•a)"S Insist 011 the A d<·ertised B•·a11d! 



Wil l  Thi s  S o u n d  
Sc ient i fic  Principle 
Restore Your Hair? 
Amazing reports from users. 
The Rand is simple to use. 
Hook up to any faucet-place 
helmet anT head-turn on 
water-that 's all ! Power of 
water pnmps life-giving, in· 
vigorating blood through scalp 
blood vessels, feeds starved 
hair roots, gives inner stimu· 
Iation-and often results in 
QUICK growth of new hair. 
No water touches your head 

Many Thousands of Cases 
Hair and scalp specialists know increasing blood circulation in deep-lying scalp blood vessels stimulates growth of hair. Here is 

an amazing machine which through "intermittent Vacuum" actually 
pumps blood to starved and stunle:d hair roots, stops falling hair, 
and results in new growth of hair. Results are obtained even in 
many so-called hopeless cases of baldness. You men who have tried crerrthjng else-rou lllE'n who are losing :rolll' hair-rou men who have gh·en 
up hope of erer rC'r.;-uining your hati'-YOU are inrited to trY the Rnnd Hair 
Gron·ing �lachine on our amazing Gunranteed Offer. �top betng hl ughed at bchinc� rout· !Jack( Slop being called •'Uuldr" ( Stop looking olll before 
\'Our tune, 

N EW H A I R  I N  90 D A Y S !  
The cx:act time it takes for hair to appear vades with the 
individual case, Uut in ma!!X cases new hair appears in as 

little as 90 days. Usually hair stops 
falling out after first few treat� 
mcnts, scalp g-lows ancl tingles with 
new vigor due to stimulated circulation. Often results are quick and startling. 
You use the Rand at home while resting 
or reading. Treatment of 15 minutes 
each are sufficient. 

PRICE Only $9.95 
A M A Z I N G  T R I A L  OFFER 

or hair. Order today. •••lliiiiii You may hare SIJC'nt hundreds of dollar!; to regain your hntr. The 
nand ('usts rou only $9.95, complete, but you pay this only if you 
are satisfled with results. Send only $1.00 with coupon below. 
Par po�tman. smull depo.sit of _only $4.00 plus postage on arrival or 
ltaiLd, m plam pa('kage. Use It for 30 durs according to direclions. 
If you ure then convinccd that it ts helping you, pay l.wlance of 
only $�.05. Othcrwhte relurn Rand to us for refund of your first 
payments. You risk nothing and you may again enjoy a thick: 
luxuriant growth of hair 1 Rush coupon below today. 

The illnstrations above elt• 
plain the Rand principle of 
growing hair. At left is 
a starved hair root-too 
weak to pnsh hair through 

the scalp. At right is 
a strong, active hair 
r o o t - G R O W I N G  

Rand Company, Dept. F ·1660, 402 E. Fourth-Newport, Ky. 

Rush this Coupon-SEND ONLY $1.00 NOW! 
Rand Company, Dept. F·1660, 402 East 4th St., Newport, Kya 

��r�_iso�b.SJ.;��-4-�gi����se ��ri !r: Ti1�;irJ>:�a�iyc��P�Ni� �� $4.95 tr after 30 days I am !<atisfed with results. Other·wise I 
may J·eturn the Ran<.l to you and you will refund my 1irst 
dopusits. 

Name _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _  _ 

Address _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

City _ _ _ _  .. ----- - - - - - - - - - - - - - - - - - - - - - - State _ _ _ _ _ _ _ _ _  _ 
Liberal Deferred Payment Offer 

f�� �g f�1de��e��d nl'owYot;;.
eVea: at4d��s (��c�id��t.a'l� Jr;:� 

tions. If at that time you are not delighted with resuits. return 
the Rand to us and we'll refund the entiro amounts of your 

• .�����·;:; .;r.o.u• .t:!t� • �� • �ie">!'J • • • • • • • • • • • • • .  • • • • • • • • • • •• • • • •• • • •. 
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ra��'lf."a{0f,J',i."ell��bJir b���i�c�r �r��'it1��� 
instructors. No previous experience necessary, common school edtlcation euffl.clent, Many earn while learning, Onr practical ettldio methods also qualify furweJJ.payinw poeitions upon ftaduation. Send cou� 
L0o��:�0P'h�fo:��Jf;'•� ,f�:�g�a1�t���������:!�e�t�� 

•MERrcAN�scHoO'tOF PHOToGfiAP,..; - ------ ---- - - - • 

3601 Michigan Avenue Dept. 20S3 Chlcacct, Illinois 
Send. booklflt, • 'Opportunities Jn Modena_ I-OotoKI'&Pb711, full particolazlli and requuements, 
Name . - - - - :- .... .. ... ... ... ... ..... ... ...... ... .................... ............................... ....................... Age ...... ..... --
Addrf!BB ..... .. .. ... ... ... ... .. ... ... .. ...... ......... .. .. .. .............. ...... ...... .. ........... ........ ...... ...... ...... ...... .... ... ...... ... 
Cit:u .. .. .. ... ........ .. ...... .. ... ... ... ............ ........ -- .. ... . ... .. ... .. ... State . .. .. .. ..  - - - ....... ------

MAKE MONEY IN YOUR WORKSHOP 
The Modern Mechanix Blueprint Catalog describes 

125 projects that can be constructed in the home 
workshop and sold at a good profit. Send a 3c stamp 
today for your copy of this valuable book to 

MODERN MECHANIX PUBLISHING CO. 
Fawcett Bldg. Greenwich, Conn. 

Preserve Your 
Copies of 

For handy reference with 
these handsome binders. 

Made from beautiful red sim
ulated leather embossed hi' 
gold; the binders hold six 
issues each� Magazines are 
conveniently bound with Cl 
snCI:p and are held positively 
in place; holes need not be 
punched nor copies marred. 
MODERN MECHANIX and 
t h e y e a r specified a r e 
stamped in gold on the back
bone. Volume I and Volume ll to represent the first and last 
six issues of the year will also 
be imprinted in gold if de
sired. 

Eath $1 .25 plus 1 5c postage !n continental U. S. 
($1.25 plus 75c postage elsewhere) ,------------------, 

I MODERN MECHANI X  I Fawoelt Bldg.. Gree11111leh. Conn. 1 l Enelesed I' $ • . • •  f« . . . . . MO D E R.N M EC H A N I X  binders. � 
I 

Imprint :roar ()e81'0) • . • • . . . 1 j Imprint year amt volume number (yean and volume I I ::· : i 
L City . . . . . . . . . .  . . . . . . . . . . .  . . . . . . • . . State . . . . . . . . . . . • . . I -------------------' 

1 6  Accept No Substiflttes/ Always Insist em the Ad�·ertiscd B•·a•td! 



Our Patent Service 
Can Help YOU ! 

Securing broad patent protection for au 
invention requires specialized skill. Our 
business is confined exclusively to Pat· 
ents, Trademarks and Copyrights. We 
have served invenlol's throughout tho 
world for over 62 years. From the mo• 
me-nt you send us a sketch and dcscrip· 
lion of your invention, we take all the 
detailed work of the complicated patent 
1)roccss off your hands. Every member of 
Ulr firm is a U. S. Registered Patent 

Attorney. 

Take These Steps to Secure 
Broad Patent Protection 

FIRST you will "'·ant to know exactly 
how the Patent Laws protect you, how 
much the cost will be, how to sell your 
invf'ntion. Our free books answer hun
drrds of (JUt'Slitins about Patents and 
huw to sell your invention. SECOND, we 
will make a n  examination through ver .. 
tincnt U. S. Patent Office records. Then 
we can tell you ·whether in our experi• 
enced opinion you can obtain a patent. 
THIRD� w.:: '"·ill carry your case throu,gh 
1hc patent office with all possible spe�d, 
consistent with obtaining for you the 
broadeSt possible patent pro tection. 

Finished Models or D rawings 
Are Not Necessary 

Don't go to the expense of a costly model 
or fi n ished drawings. All we need now 
is  a sketch and descri ption of your 
invention, 
Our "Certification of I nvention'' lllus .. 
trated on the r ight is  val uable to you 
because after it has been properly fi l led 
out, signed , dated and witnessed. it can 
be offered as evidence i n  support of your 
claims shou ld some other person endeavor 
to prevent you from protecting your jn .. 
v�ntion by clai m ing prior rights. It is 
free. Send for i t  now and fill it 
out at once. 

I 

BDDKS C1n 
• OUR DEFERRED PAYMENT PLAN 
We have helped thousands of inventors witli 
our deferred payment plan. T h i s  plan is very 
flexible. You may spread the cost of your Pat� 
ent over several months i n  convenient payments. 

The most i mportant step is  to GET STA R T E D .  
We c a n  h e l p  y o u  even t h o u g h  y o u  cannot pay 
the full cost of your patent N O W. 

Money Malcing I nventions 
Are Often Very Simple 

Don't be discouraged if your invention isn't complicated� 
Many of the greatest money .. making inventions are ex· 
tremely simple. Then. too. your i nvention may be val .. 
uable even though it is  very s i m ilar to an invention 
already patented. An i mprovement over some "gadg,et" 
already on the market may be patentable. Our free 
books g o  into this subject thoroughly. 

Important Things to Remember 
Secrecy in Patent matters is of the utmost im• 
purltmce. 1' our case will be treatecl ·with strict 
confidence from the moment )"Ou entrust us with 
your secret plans. We never br.�y in venlions or 
sell them. Our only business is to serve inventors 
efficiently, quickly, and CONFIDENTIALLY. 

C. A. SNOW & CO. 
Registered Patent A ttorneys Since 1875 

SNOW BUILDil'iG, WASHiNGTON, D. C. 

I C. A. SNOW & CO. I 3020 SNOW BUILDING, 

• 

WASHINGTON, D. C. 

I Gentlemen: Send me your free handbooks for 

I inventors by return mail. No obligation on rny 

I pa1·t. 

I Name 
I 
I Address 
I Don't Delay J City State Write To<lay : 

TVhen Answering Advertisements Please Mention Ma,·ch Modem Meclw11i.r 1 7  
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I 
I 



Editor's ]\Tote : Your questio11s ·u.•i/1 be ans·wered personally tind frre of cha,-ge by /I!JI c:rperts provided they do 
flat require spedal research OY im.'ol'l•e trade secrets. Names a11d addresses of m a wcfacturC'rs of 'HC'W. products de· 
scribed in this issue can also be obtai11ed free �cton 1·equcst. Em·lose a self-addressed aud stamped envelope for 
repls. A ddress: Problems Editor, JUodcrn J1 lccl1ani.xJ 1 5 0 1  Broad':.l'U)', J\·c��.· }"urJ: City. 

IS TELEVISION R EADY ? 

I �ave heard a lot abo u t  television being "just around 
the c�rner." Is television ready for publ :c use,  and  are the 
pictures as good as the mov ies ? When can we ex pect to 
get television programs o n  a regular sched u le l ike radio?
Robert J o rdan, Detroit, M ich.  

Television today is Yery clo�e to thnt m ythic al "cornf'r' '  

a n d  wil l be released for public use when the manufJrturers 
are ready. A few weeks ago a television demon!'tration was 
given in New York fo r the bene fi t  ·of radio ai'Hateurs . The 
image produced compared fayorahly with that of the 
average home movie projec tor, wit.h the exception of i ts  size, 

it being considerahly smaller. The demons t r a t ion was a 
complete success and showed clearly th at television is an 
accom plishecl fact, enn though it is not in the h on tls of the 
public. 

"B" BATTERIES WEAR O U T  RAPI D LY 

have a battery operated radio receiver and the " B "  
batteries never last more than two mo nths. I have heard 
that they should last several mo nths. Do you think some
thing is wrong with the set?-Tom Tracy, Salt Lake C ity, U .  

If you use heavy du ty batteries, ancl t h e y  last but two 
months, someth ing certa inly is \\Tonp:-, but it ma�r not be 
easily corrected. It  m ay be t h a t  you are using batteries on 
a set which should han a power supply. If the tubes draw 
too many milliamperes, batteries never will prove efficient. 
If the set was not  designect for bat tery use, you m ay fine! a 
bleeder connec tecl across the "B" '  inpu t, which would in itself 
place a con tin u al load on the bat teries . If th is is the rase, 
connect a swi tch in series with the batteries so that when 
the set is not in operation , they can be d iscon nected . This 

will eliminate power con.su mplion when the receiver is not 
in use. 

IN STAL LING TONE CONTROL 

My receiver �as  no tone  control. Is t�ere some easy 
way I can install one?  T�e receiver �as s ix tubes.-Will iam 
Fox, Austin, Texas. 

A s imple tone control applicable to almost every set 
consists of  a 2 0 0 , 0 0 0 -ohm poten tiometer in series with a 

0 .1  mf. capacitor. Connect one lead from the capacitor to 

the Jllate of the output tube and the lead from the 
potentiometer to the chassis. If the set uses two output 

tubes, con nec t Ieath to plate of each tube. 
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MAKI N G  BLAC K PAINT 

Is there any s imple way of making black paint w h ich will 
have a dull fi n ish ? I need the k i n d  which will dry q u ickly. 
-Fra n k  Scott, Louisville, Ky. 

An easily marie paint consists of  ail old phonograph record 

clis�oh·ed in alcohoL To make it, break up the record into 
very small pieces and place them in a jar of  alcohol. Let 

it stand over night before using. 

R EMOVING WALL PAPER 

Is t�ere any easy met�od of removing wall  paper after it 
has been in place for a n u mber of years ?-J. E. Adams, 
Portland, Oregon. 

The system used most often for the removal of  old wall 

parer is to soak it for a few m:nutes with warm water 

before at tempting to remoYe it. \\'hen the glue has softened 
sufficiently the paper can he pulled off. When the paper is 

too fragile, it will be necessary to scrape it off with a 
scraper or a pu tty knife. A sma11 quantity of baking soda 

dissolved in the water may speed the paper' s removal. 

MAKING A S I M P L E  H Y G R O M ETER 

Is t�ere any simple met�od of making a �ygrometer for 
home use? I �ave �eard they can be made by saturating 
paper with some solution.-Walter H e n d ricks, Des Moines, 
Iowa. 

Paper hy�rometers are made by saturating blotting paper 

with a liquid m ade as follows : 

Cobalt chloride . . . . . . . . . . . . . . . . . . . . .  1 ounce 
Sodium ch lori(le . . . . . . • . . . . . . . . . . . .  0 ounce 
C alc ium chl oride . . . . . . . . . • . . . . . . . .  75 grains 
Acacia . . . . . . . . . . • . . . • . . . . . . . . .  � ounce 
Water . . . . . . . . . . . . . . . . . . . . . . . 3 ounces 

The amount of moisture in the atmosphere will be ind i· 
cated by the color of the paper. Following are the colors 

and their indication : 

Ros.e reel . . . . . . . . . . . . . . . . . . . . . . . . .  rain 
Pale blu e . . . . . . . . . . . . . . . . . . . . . .  very moist 
Bluish red . . . . . . . . . . . . . . . . . . . . . . . . . m oist 

LaYender blue . . . . . . . . . . . . . . . . . . . .  nearly dry 

Blue . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  very dry 



JUST COMPLETED • • •  AFTER YEARS OF PREPARATI O N  • • •  THE MOST eD��, 
MOST tluiJuni1alio� REFERENCE WORK OF PRACTICAL SCIENCE IN EXISTENCE 

VAN NOSTBU:'S • E c:lo .

.
. 

eed ia cient1f1c ncy · 

· 
BRAND NEW! UP-TO-DATE! 

Here, for the first time in one 'Volume, is all the knowl· 
edge of science known to man. In authority, in com .. 
pleteness, in sheer physical siz.e it surpasses at�y similar 
't'olume ever published. If )'OUr work, study, or reading 
is concerned with a•1y branch of science, thjs is just 
tile. volume you need. 

From Fundamentals to latest Advanced Discoveries
Principles, Methods, Formulas-Clear Charts, Diagrams 

FOR t�e stncle�1t, t�e l�ohbyist, the rnanuCil wor
_
ker, each 

entt·y IS explamed I n  Simple, easy terms. Deta11ecl, rnm·e 

arh·anced information follows. Cross-reference makes i t  easy 

to fo1low a complete course of stucly on any subj ect. Thus, 

Big 7 1/4 x l O �i.( x2 �'8-Inch Size. Bound in 
Library Buckram. Thumb.Notch Index. 

the professional scientist, who wants specific r------------, 

:information in any field, can find it instantly 

i n  its alph:-thetical place-comprehensively 

treated in tile laHgHagc of scieHce. 
12 VOLU MES I N  ONE 

The con teJ�tc; o f  mor� than 1 2  a-ver;�ge-slze Yolumcs. llerc �� a Jn-ief oulline of some of the subjects: 
C H E M ISTRY: Chemical elements-symbols. :�.tomic r.tm;lJci', <.tomic weight, density, hardne�<>. me lt ing ]'l>int, common renctions:, occurence in nattn•e , TWO• 
tluc-t inn from ores. U!<es in indnE>try. Compounds. 
m<tnuf;H•tltt'C nnd u�e. Orgnnic eompoun rls : inr!u�t··ini 
JH·oUuch. Agricultural chemi st1·y, food chemistt·y, 
PHYSICS: "!ecll:mics, heat. light, sound, e1ectrlc!ty, lHaguetiJ;m, X-l'<l,YS, etc., etc. 
MATHEMATICS: Arithmetic to algehl'a, j!eoln('try, 
trig(•nomelry. calculus, d ifferential Ctillations, L• l c· . ;  
SlJCt:ial cmphnsls on application t o  science. 

Prepared By F o r e m o s t  
Scientific Specialists 

21 eontributing and 
Consulting Editors: 

W. K .  Green, Amherst Col1c�e 
-As.tronomy; F. T.  ::O.Ior;;::c. of 
Virginia-Mechanical Enqineer
ing; L. L. Smail, L('hi�h u.,  
-Mathematics; R. :'I I .  Field. 
Princeton - Geology; R. I-: .  
S t r o n g-, RoE>e PolyteC"hnicChem istry; A.  1\". LindsC'y, 

Denison U.-Zoology ; L. D. 
Weld, Coe Collcgc-Phy.<; i C" !' :  R. !-). ::.rneller, :\I. D. ,  Col�m1l:i:1 
-:\Jedicinc; R. )L \\'heldon, 
:\I .  I. T., Botany; anti many 

l>thcrs. 

ASTRONOMY: Covers the entire subject. Slal' map· JoC"atE>s each im· 
ponaut constellation i n  the sky. Planets, u�e of telescope, spectra· 
lllL•iet·, elc. 
ZOOLOC?Y: �II l i fe from the tiniest single-celled organ ism� up to 
man, il�cludmg insects, mo1lusks, worms; birds, fish, reptiles, 
lnnntma ls. 
M E: D l C I N E :  Anatomy, c-irculatory system, nervous sy�tern, muscular �-y,.t€'Jp, l--!WIN.al �'Y>olem. cx<-·•·e-tory system, etC'. Vitmnins, hm·mon C"s. r�����

-��-!;���-�·ch
!:_�-"ea!:ies-symptoms, diagno:,l1>, treatment. Drugs. 

M E C H A N  I. CA L _  E N G I N E E R I N C :  Principles of m(>('JJaniC's, mnchine de· Sl�n. (:l��JOC'<:nng pm·t.s ;md instrunwnts. TypeJ-> and functions of bells. ��.����'1-in��··��T�:-,�\u�r;;;;r:����-c:, acJ"Oplan(>s, locomoli n.·;.;, elc. Ste:un , gas, 

C I V I L  E N G I N E E R I N G :  Surveying. Bridges, highways, railways, 
E_LECTRICAL E N G I N E E R I N G :  !\Iolors, ge-nerators, IIITht!ng, radio telc
Vi>;lon. 

'J'hco fm·c-goin,"::' io;  nPly a partial Ji:«t. HundJ'cds Clf m·ticlc!> on GEOLOGY, BVI'Al'o:Y, XA VlGATIO�. CIIE::'IIIC.AL E�<.;I:'\:EEHI:o.;G, eLc., etc. 

Last Call To 
SAVE 10% 

The Scientific Encyclopedia, now coming from the 
l--l'C':"S, ,,. i l l  sell for S I O  or more-an nmazi11�h· kw 
Jll"iC'C fln· this great hook. By placing yolll' l'eser,·a
tion now, howe .. ·cr, you mny hn..-e it at the special 
pre-publicntion price of only $8.D5-paya1Jie ill ea�y 
monthly instalhncEts. 

READ IT FREE 
Send no money now. 'iYe will send the Sc-i0ntific 
Ent'yclopcdia to you fer free examination. Re::t(l it, 
\l�C il  fm• 10 d�ys. Then pay the spccinl low pre-
pt�bl icntion price of OI-:!.ly :;i8.95 in easy monthly in· 

� t a l ! mcnts, or return it and you wil l not be obli�atcd 

in the least. 1\Iail the coupon at once. 

TVhen A n.ncering Advertisements Please J.1!cntion j1farcl� Ji.!odcrn J.1!cchalii:r 1 9  



For Beginners 
".rritten, so you can understand e-rery wore!. 
lJY 22 well known engi
neers and archltects. 
DeLuxe flexible binding. nearly 2,000 pages. 1:1 ·1:0 blueprints, charts and diagram!> ; prepares 
;you for a good drafting 
job in mechanical or 
:ll'chitccLmal lines. Sent 
for 10 da:rs' free exami 
nation if rou mail cou
pon inuncdialely, 

These Instruments 
Included 

BOOKS SENT FREE! 
O N  APPROVAL 5 VOLUMES BRAND NEW EDI T I O N  

Onl)' 1 5  minutes a d a y  with these \\'OX
DER BOOKS can prepare you for a goutl 
drafting job in less than a :rt:>ar. ::\Iechani • 
cal and archltectural drafting from simple 
straight lines to important complex: plan3. 
A .c;tq' at a time! Built especially fol' be
ginners , for m�n with only grammar school
ing. Drafting room practice, PLUS EN
GI�EERIN'G. made eo1sy and clear. l n 
t:ludcs complete course in blue-print 
read i n g .  

Big Field Big Demand Big Pay 
Comp�te-nt draftsmen a r e  urgently needed 
rig-ht now tn all bulldlng and manufacturing
lines at $30.00 to 5 7 5 . 0 0  a week. That"s 
just the beginning-FOR DRAFTS1·IEN HA\'8 THE BEST CHANCES FOR ADVANCEMENT. 
Pleasant, fai>cinating wo1·k, easy to learn ami 
do. Learn quicldy with these hool<f>-senci 
coupon for a s�t and see for yourself. [A uea.r's r.on.�rtl£i·lla n.e7�ber:thi1J in tire ] 

American Technical Soc1et11 now aiv('n 
to all readers of this famous ey('/opedia of 
dra/tina. Manlf i'IU/1 that U is u•orth more than the cost nf tire hl'lnJ..·:'I . 

Complete set of drawin� ini"i truments if 
you send fot' these drafting hooks NOW. 
These instruments arc m<'l.de of the fine,.;t 
of Gel'm:l.n silver, at·e nbsolutely accurate 
and are packell In velvet l i ned leatherette 
pocket case. Rf'al $ 10 value, but included with t.hese books. 

AMERICAN TECHNICAL SOCIETY 

- ----- !''!!!Lo ... m.�·...!'!!1.!! �1!� .l!·.:..£!'!2!!!. ..!.!!:-
American Technical Society, Dept. 03320, 
Drexel at 58th St., C h i cago, I l l .  
Send for 10 days• trial New 5 volume s�t ot drafting, I will pay the few cents delivery charge-s. If I wish, I may return books in 1 0  
�";�Zo"��1le�·'\

e
oy3��s�0:��!�g0n1(�'t:shr. oro di%��t� t��t�f i�l�·o� ti����J,:'�r� 

tising price, is pnid. Sencl lmest edition and include drawing in�trtt· 
n1ents and MemiJership CeL"tiHcate. 
Nan1e _ _ _ _ _  ... ... _ _ _ _ _ _  ... _ _ _ _ _ _  ------ --- - -- ...... ... ---------------
Addt·ess _ _ _ _ _ _ _ _  ... _ _ _ _ _ _ _ _  ---- ... ... _ ... _ ... _ ...... _ ... ... ... ... _ ... - - ... --... --... --Attach letter stating a:;e, occup:J.tion, employer' s name and address and 
t11at of at leaot one ln•siness man as a relet'ence. 

For those who can't alford. the time aa.d expense ot C% 
4·year colleqe course. Bliss oHera cz couclea.sed ONE !;�,';:';��:�c4s:ha��:�· c'A"¥Rtci'& �N·�gu�'Tiry 

B LI S S  n::J:IcAt. 
293 Takoma Ave, , 

W O R K S  O N  1 1 0 - V O L  Electric Light C IRC U I T  
Atthisunheardofprice,you canget � 
this marvelous DYN Al\IIC Super- -, 
Charged Welder-this welder is a ./> 
radical departurefrom accepted welding prac.
tices. lt willdotheworkofmuch higher priced 
types-efficiently cooled-light of weight
easily portable. Will solder and braze on the 
1ightest material. Works on iron, steel. tin, 
brass, copper and all other metals, 
WELDS Cylinder Blocks, Bumpers, Fenders. 

Tanks, Farm Machinery ••• AGENTS ����g�':I\..PE'I:5El�. �uper-
Make big profits 
;:����fa:�r�e�� j an itors and machine shops. Write TODAY and ask for our 

wi t h o u t  previous make 

lO·Do\-1.-Hi,�AL �pen a 

��:-::-�-• DYNAMIC WELDER 2225-CF SiiYerton Road, Chic:ago, 
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4t;O M.i\es r{la$' 
onaGa\\ono, .1 
Potential Gasoline 
ACCORDING to an article by the 
president of the world's largest 
motor research corporation. there 
is enough energy in a gallon of 
gasoline if it were converted 100% in mechanical energy to run a four 
cylinder car 450 miles. 

N EW G A S  SAV I N G  A N D  
TO P - O I L I N G  I N V E N T I O N  
A stonishes CAR OWNERS 
A Marvelous Device bas accom
plished wonders in utilizing a por-
tion ofthiswaste energy. Itsaves 
gasoline, gives better mileage, 1"€• 
duces carbon formation. creates 
more power, gives quicker starting. snappy pick-up and a 
smoother running motor. Saves many 1·epair bills. 
Big Profits and Free Offer! • • •  To obtain national distribution 
ri�����u's ���:�d.hel?r�ea�:��f:� fu��i�he113�� �o�k�r:.up�lit�h�o�:; for this free sample and big monev-making offer. 
Diamond Fuelizer, Dept. 115, 600 High St., Akron, Ohio 

IJ�W��IIL•la--"J 
BE SUCCESSFUL 

Read Im·ention & Finance-it's :rom· chance to make mont>�'. Two 
yt'ar suhsc·ription :=:t.Ot l  en tered upon prom l.s.:- to pay on l'f'�Plpt of first 
cop::. Place rour onler by cutting out and maillng this ad\'crtisemcnt. 

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

�eJDent Art 
Something entirely new i n  cement art. 1\fake hird houses, flowers, horses and wagons, birds and a large variety of 
othe1· things. Knowledge in art not necessary and capilal 
to start with so small not worth speaking about. Send 
JOe for hook for all information. GEO. H. SCOTT, 
Cement Art Producer, Wallaceburg, Ont., Canada. 

SPECIAL Correspondence Cou;ses In 
-& Only RADIO and H£CTRICAL £NGIN££RINt 

. ELECTRICAL ENGINEERING �·�lft�0�1,Fct,.�!' $2 5 
cal field. Prepare yourself, at Low Cost. ior SCt;tue futUl'e. Modern co'lrse. So simplified anyone can understand quickly. 
RA D I 0 ENG I NEERING :��i�.::��t�?�r�o��- rad_f�a ���b���l�

d��es�e 
super-service man, real vacuum tuhe techn ician .  ExperlmP.nlal kits 
furnished. Diploma given on completion . Tuition, O:SLY $25, eithel' 
cour;;e. Deferred payment plan available. 
F R E E ! �t��d�n�a�;ag�����s�0rcof���e��P!f:taffs.s<!h§���ata�g�. 
L I NCOLN E N G I N E E R I N G  SCHOOL, BOK 931·67, Lincoln, Nebr. 

A WONDER MONEY MAKER FOR YOU 
Xo. IB2. SP\'f'Hty-two ilu·h .steel rule 

�.���ci.m"t��a�:.�e.sJ· ir?'Y��t.11
ai�le:���k a�� «���Z�����''iiilliliii� fl'ilrtions as lou· as sixteenths. Ea!.Y -

to read. Small enough to carry in the pocket: 
Thr \\'Ol'kshoD. hardware stor2 ;md home are 
n•.:HlY Dl'031Wr-ts for lhis quali l.r rnlC'. �uggcsted 
St'lling !TiC'e 3.ic, 

Sample 1Bc Dozen $1.85 
�o. HSl. TllrPe foot slrcl rule in metal case. Amall enough to 
C'ill'l'.\' in thl' DOCket. A boon to th� knitter \\'hO nnlst usc a 
St'llli-rig, itl measure. Su�gC'steri sl•lling prir.(.> 2!'\c. 

Sample 9c Dozen 9Bc 
SPORS CO., 12-37 South Ave., Le Center, Minn. 



FOR THIJNEWIJJ8 16-TUBE 
TOUCH·BU"ON 
MIDWEST RADIO 

• • •  AND £001< MOR� YOU flETF:: t'o�:�VC/1 
* 16 tubes for p . ,, WEY 

TERMSAti.DWAfl SO(:A WEEK. 
JUST imagine a radio so big, so powerful, so luxurious-in a big, beautiful, 

richly-finished walnut console--selling at such an :�.mazing]y low factory-to-yoU 
price 1 It costs no more to operate, than an ordinary 6 or 8-tube set because 
its adv;:mced circuit and improved design result in great current economy. 
In addition, its tremendous range (550 KC to 18,000 KC) and great reserve 
of power enable you to drive across the world and bring in weak, distant, 
foreign stations (10,000 and more miles away) like "locals". That's why 
careful buyers say: .,l\iidw�st gives you h .. ·icc_ as much for your money.'' 

* Fa<ter · rtce � 8-
• Dtal-A-Matic 7: • * Not a cut-price set. 

umng-:-" 
more power'ul. 

, but a b1gger, 
CO MPL 

J' ' Stper Per1orm · E T E rad.. .J' mg exq11isitely design d 
tQ tn a big 

matched Walnut-
e conso/q of 

* Full Scopq Hi h • • realism- 'g Fidelity lqno 
* World-wide- range-* Foreign stations like "lo� ' " "''ellS • 

GLORIOUS NEW TONE 
Midwest tives you glorious, crystal.clear concert realism) brilliant world-��id1e��������!!!!!!!����' 
reception and scores of advanced features, including Diai .. A-Matic Tuning--
at a. sensationally low factory-to·you price 1 Zip 1 • •  , Zip 1 • • •  stations come 
in instantly, automatically, perfectly • • •  as fast as you can push buttons. 
The famous M i d w e s t  f a c t o ry - to - y o u  p l a n, proven liy 18 
years of sucCess, is just as exciting. It enables you to 
buy at wholesale prices . . .  to save up to 50% • • •  to 
make your radiO dollar go twice as far . . ..  and to I"'Y as little as 50 cents a week on the Midwest Easy 
Fay Plan. You get 30 days FREE h<>me triall 

Write for fREE 1938 Catalog 
MIDWlst RADIO 
C O R P 0 1I A T I O N  
De,t. MM·10 Cincinn•tl• Ohto 
Send me your new 
FRE.f. catalog. com· 
p\ete details o��EE 

Nome·--·······································-·--·· (PI..E.ASE PRINT CLEARLY J 
Adllress. ____ _ 

m i D W EST R A D I 0. � 1;�:\'�ff��:��a factorY· � to-you wholesale pnc_es. Town ......... , ••...•. -...•..•.... -Stote ...•......... -..... . · 
· S ia\ offer and pn�c• U A t Mo.. E E tr M DEPT. MM-10 MIDW!::ST RADIO CORPORATION . . .  CINCINNATI, OHIO, U.S.A. ��il �nly when� d:�� ••r· c\��k&O u!re f!� d:tailt. oney, � oj- � � $� 1!)20 �d:;':"�';w•:::th�I:;&<;;";;.;'';,;.;,'-C:�--------------� 
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O N LY O N E  D O LLAR 
A WEEK FOR A N EW C O RO N A! 

At that price, Corona's the 
buy for anybody! Think of 
it . . .  touch· typing chart, 
smart carrying case, full di
rections . . .  and the finest, 
fastest, sturdiest portable you 
ever wished for . . .  at a price 
anybody can pay! Don't de
lay . . .  mail coupon now for 
free booklet. 

L C SMITH & CORONA 
TYPEWRITERS INC Desk 3 
73 3  E.WashingtOnSt. ,Syracuse,N.Y. 
Please send free Corona booklet Quote allowance on my ....•...•.. ... 

portable, Serial No. ·····-····---------

Name ..•••••••••••••••.••••.••••••.•••...• 

Address .•••.•••••.••••.•••••..•••.••••..•. 

City. _ _ _ _ _ _ _ _ _ _ _  . . . .  State------------------

Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Address . . . . . . . . . . . . . . . . . . . . . . . .  . 

• 
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• 

• 

. 
• 

. 
• 

. 

. 

. 
• 
. 
• 

. 
• 

. 
• 

. 
• 
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MAKE MONEY IN YOUR WORKSHOP 
The Modern Mechanix Blueprint Catalog describes 

125 projects that can be constructed in the home 
workshop and sold at a good profit. Send a 3c stamp 
today for your copy of this valuable book to 

MODERN MECHANIX PUBLISHING CO. 
Fawcett Bldg. Greenwich, Conn. 

e Liehter, easier to 
play, less bellows
ine, plus more beau
tiful tone and vol
ume, - that's how 
Soprani's exclusive 
Ampliphonic fea
ture has simplified 
this accordion. As· 
sures rapid prog
ress. Home trial. 
Easyterms. Seeyour 
music dealer or send 
for beautiful free 
book. Write today . 

Reflectors. Dic:rdt?s, Fixtures. )lirrors. IW late mPlhod. 8imple nlau of manufnelurln� n t  hom(' .-; l n l'l;; you I:\ GOOD PAYIXG 
IH;:siXE:ss. \\"rite today for FTIEE oartlculars and pl'oof:> . 

Ave. P, 
GUNMETAL CO., 

D ecatur, Ill. 

Cnrds. Stationery, Advertising� 
labeb:i, paper, circulars, tngs, etc. 
Ran• moneY an<l t1 me. �old direct 
from raetnry only. Junior Outfit . 58.85, Senior outfits S 1 2  and up. 

c�•,t.:::J1•11iii� ��Pa0Jiri��vit��:g� JP��l�Wfes!��: 
Print for Others, Big Profits 
Pnyc; rnr itself in a short ttme. EaF;y rules sent. \Vrite for !reo catalog of outfits and all details. The Kelsey Co., D-9 Meriden, Cona• 
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raw 
me.' 

TRY FOR AN QJit Scholarship 
Copy this girl a n d  send u s  your drawing - per· 
h a ps you ' l l  w i n  a COMPLETE F E D E R A L  
COURSE FREE! This contest is  for amateurs,  
so if you l ike to draw do not h esitate to enter. 

Prizes for Five Best Drawings - FIVE 
COMPLETE ART COURSES FREE, in
cluding drawing outfits. (Value of each 
course, $21 5.00.) 

FREE! E a c h  c o n t e s t a n t  w h o s e  d ra w i n g  
shows sufficient merit wi l l  receive a grading 
and advice as to whether he or she has,  in our 
estimation, artistic ta lent worth developing. 

Nowadays design and co lor  play an important 
part in  the sa le  of a lmost everyth ing.  Therefore 
the artist, who desi gns m erchandise or i l l ustrates 
advertis ing has become a rea l factor in modern 
i ndustry. Machines can never di splace h im.  
Many �edera l students, both men and g i rls  who 
a re now commercia l  desi gners or i l l ustrators 
capa b l e  of earn i n g  from $1 ,000 to $ 5 000 
year ly  h a v e  b e e n  t ra i n e d  b y  t h e  Federa l 
Course. Here's a splendid opportun ity to test 
your  ta l ent .  Read the r u l es a n d  send your  
drawing to the  address below. 

RULES 

This contest open only 
t o  a m a t e u rs ,  1 6  yea rs 
o l d  o r  m o r e .  Profes
sional commercial artist$ 
and Federal students are 
not el ig ible. 

1 .  Make drawing of girl 
5 i nches h igh,  o n  pa· 
p e r  6 i n c he s  h i g h .  
Draw only the girl,  not 
the lettering. 

2. Use o n l y  pencil or 
pen. 

3.  No drawings wil l  be 
returned. 

4. Print your name, ad
dress, age and occupa
t ion on back of drawing. 

5. All drawings m ust be 
received by Feb. 28th, 
1 9 3 8 . P r i z e s w i l l  b e  
a wa r d e d  f o r  d r a w i n g s  
best i n  proportion a n d  
n e a t n e s s  b y  F e d e r a l 
Schools Faculty. 

Dept. 3068 , Federal Schools Bu i ld ing ,  Minneapol is, Minnesota 
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9ta ea:r TRAI N FOR 

RADIO 

"LEARN BY D O I NG" 
IN 12 WEEKS 

Here in Chicago. where my big Co}� Training Shops are located, you can tra.ia 
for your start for a good pay job. NOT by 
correspondence . . . or embarrassing re: .. dti� . . . but by Actual, Practicai Shop :;��d �u'i;!n���:

o
yJ:l���l,�

n
n;� 

���;���9w����1���e�rr: !g� ?�:t;:a Methods. You are first told how to do 
ft�ipg� ;,��uloo�h:��:Ico��r��Ifv tigd� 
the guid<Ulce of a:pert instructors. 

P AY T U I T I O N  
AFTER GRADUATION 
&nd the Coupon today and I'll tell you 
��;���ir�ioq�l::ode�si' j�G �0n��n�� �uturein thegiant Radio rndustry. I'll also 

���� i��:;':{�t�aS:.� ,:te�sa�s:!����r: 
�::{:i::•:r���':." 6t�:r:tnar·��il':.�� 

Earn While Learning 
Lifetime Employment Service 
II you need Part Time Work to help pay �����:E:n��:�i:;;:��i�Yfi·�rp �� �et a part time Job. Then after graduation. we will giv� you FREE Lifetime 
Employment Service. 
ELECTRIC REFRIGERATION 

Training At No Extra Cost 
This combination training (Radio and Re
frige ration) can be: of great value to you. :MOUly Radio manufacturers also make Electric Rt!fri&"erators and men with this combination train in&' are much more vatu ... able. You can NOW get thio training without extra cost. 

SEND COUPON TODAYI 
· - - - - - - - - - - - - - - - - - - - -1 H. C.  LEWIS, President, 
I Radio Division, Coyne Electrical School, 
I 500 S. Pau

l
ina St., Dept. :18oiH,Chlcago, Ill. 

I Dear Mr. Lewis: Please send me your Big: FREE Book, and 
1 details of your "Pay-After-Graduation" Plan. 

I 
I NAME . . • •  , . ,  • •  , ,  • • • • •  , . , . , . ,  • •  , . , , , . , . , , . ,  . . . , . , , , . , 

I 
1 ADDRESS • • • • • • • • • • • • • • • • • • •  . ,  . •  , , , , , , . . . . . . . . . . . . . .  I 
I I 
1, �!.T!,;. ",;. ;,; ;,; ;,;  �·;;,;,;.·.;, ;,; ;,;  �· �·,;.·,;. ·.,; ;,; �T: ,;�;,;_;,; ;,;;_·,;_ '• ! 

PHOTO-FAITS 
A new magazine 

Sweeps the Dation I 

"As a reade1· of the highe1· type of 
magazine, 1 find PHOTO-FACTS 
mo1·e of an educational and historical 
magazine them any other in circula
t ion . . . N. E. N., Irvington, N. J." 

"I want to be one of the thottsands 
to cong1·at1tlate you for the accom
plishment of a magazine containing 
inte1·esting items of knowledge and 
lea1·ning . . .  cove1·ing centnries of 
ccwse and effect . . W. R. E., Wind
sor, Ont." 

"When I took two copie·s · of 
PHOTO-FACTS up to where a 
group of students were wo1·king, the 
fello-ws got so eng1·ossed in it that 
work was at a standstill jo1· most of 
the aftemoon . , . E. A. A., Millbrook 
School, Millbrook, N. Y." 

"I consider it the best magaz-ine I 
have ever 1·ead . . . H. L. S., San 
Francisco, Cal." 

Distover Photo-Fa�:ts 
Far Yourself · 

PH�T� · fACT� 
25c 

at all 
newsstands 
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Yes-get out of those overalls! Get out of 
the rut! Stop being a slave to a machine or 
a small-pay job. Get into a :field w'bere there 
is real opportunity for advancement and big 
pay. Get into a job that offers permanence 
and security-where you are not laid off the 

minute orders drop. Get into a position 
where are paid not only for 

nPr<n,•r•t•on-but for training, 
owledge and skill - a 

position where the work 
is interesting and 

stimulating. Don't 
let your present job set your 
Step out-and go places! 

l.et EN G I N EER D O B E  
Show t'ou Ho w To 

• • 

Learn DRAFTING at Home 
Engineer Dobe can prepare you just as he has 
trained thousands of successful students, aged 1 6  
t o  18 to past 50. His practical "\Vork-Job" method 
requires no previous experience. High school edu
r---�--::---, cation not needed. He offers 

you a teal opportunity to get a 
completetrainingin draftingright 
in your home in a surprisingly 
few months. Trained draftsmen �;t;rn&�?;��lt enjoy good salaries. Engineer 

I' Dobe teaches his students until 
thoroughly trained and until 
holding a good paying job. That's 
Engineer Do be's guarantee. 

Send for 
FREE BOOK 
Mail the coupon today for FREE illus;,._=,.,;,..-...,....,J trated book "Successful Draftsmanship" 
and full details of Engineer Do be's re
markable trial offer that i ncludes all 
necessary tools and equipment. Learn 
j ust how you can be trained successfully 
at home in your spare time. Time is 
money. Now is the time to prepare. 
Don't wait another day. Send the coupon 
NOW for Engineer Do be's FREE Book. 

ENGINEER DOBE 
-..;...-..;;.:.;::.......oa Div. 4733 Ubertyville, Ill. 

You'll be amazed at the speed with which you can 
learn in your spare time by Engineer Do be's Practical 
Method. Send coupon TODAY for free book entitled 
"Success in Draftsmanship." 

All Working Tools Furnished 
Bere's a draftsman's set of 
tools--sent at once (also 
B drawing table) - all without extra eharge the da;y 11111 enroll. 

ENGINEER DOBE, Div. 4733 Ubertyville, lll. 
Send me your free book "Successful Draftsmanship". 

Please explain how you 11ssist your &tilduatea to good 
positions �s draftsmeu, : 
]..•ame ---------------------------------------------• 

Address·--------------------------------------------·--

Town __ ---------------------------- _ _ _ _  ---- - - - ·  ------ _ _  

s:��.;;.. _________________ .,. __ .,. ___________ ...... Aso ----------

I 
I 
I 
I 
I 
I 
I 
! 
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Paste the coupon on a penny postcard 
TODAY! You will be amazed at the SA V
INGS possible on over 50,000 listed radio 
items. Tremendous BARGAINS -on Parts 
-Tools-Tubes etc. 70 models of LAFAY· 
ETTE Radios at prices that cannot be 
beaten. Remember-Wholesale will not be 
undersold. BUILD YOUR OWN 
Build any of the circuits Uescribed in this magazine. 
We supply parts lot" all of them. Don't Wait! Send 
for catalog NOW! 

WHOLESALE RADIO SERVICE C:O., INC:. 100 SIXTH AVENUE, NEW YORK, N. Y. 
Rush FREE 1938 Catalog No. 69-22C8 

I 
I Name .................................................................. .. 

I Address ............... -.. ·--·-.............................. .. 

I ��m&EDma�iia.Da� 

Write for the new Sea-Hone 
Handy Chart describing tha 
nine great motors of the 1938 
.lohnson line, lncludlnc two 
eensatlonal, low price, ban• 
tam-weight beauties with Un• 
derwater Exhaust,aeoo Stear. 

__. J lng and Reverse and other � · !::--�� exclusive Johnson quality 
featur88. 5ent freel 

-

"OHNSON MOTORS, 200 Pershina Rd., WAUKEGAN, ILL. Jobnsou Motors of Canad•, Peterboro, Canada 

17 LBS. ! SPEED U P  TO 6 M. P. H. ! 

ARREST HIM, O FFICER! 
I ' L L  H A V E  C O M P L E T E  F A C T S  O N  T H E  O T H E R  

F E L L O W  T O N I G H T !  
Sec!·ct Serrice Operator No. 38 is on the job • . . l'OLLO\Y HDI through all the excitement of his chase after 
the counterfeit gang. "'rite NO\V for 
F R E E C:onlldentlal 

Reports 
No. 31 Made to His C:hiel t 

AT HOME You can Icam by our modem &De! 
ot•Jg-lnal system of instruction every part of the 
Watch repairing Trade at home. You can earD 
�0\��rl \���fn�ea

��!rtio�
n

�pr�ra8i't
e r�u��������� 

after completing our- course of instruction. 
Good watch repairers at·e In demand and 
generally earn ,·cry good salaries. For par• 
tlculars apply to the 
WISCONSIN SCHOOL OF WATCH RI!PAIRINQ 

524 E. Mason St., Dept. C, Milwaukee. Wi&o 

Become an expert 
photographer 
���h�"J0othJ�r���iW;.!�nin�fJ�Cti!n°1�fN���k! ��uca:�e�;q,!'ifri�aWg�� 
mercia!, News, Portrait, Adverti sing, Candid or Motion Picture photo
graphy. Big money-mr�king opportunities! Personal Attendance and 
Home Study com·ses. 28th year. Wl"ito for Free booklet, 

N E W  Y O R K  INSTITUTE OF PHOTOGRAPHY 10 West 33 St., (Dept. 153) New York CIQ 
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� Cl(CTRIC ARC Wti.DlR WorksOifAnyStorageBattery� 
or Ordinary Light Socket • • • 

This New Electric Are Welder is 
made possible by the invention 

of a low voltage carbon. Auto 
batter1es may be used without 
removing from car. Usee about 
same current as f�>ur headl;ght bulbs. Can be 

used onliO Volt electric light socket or 32 Volt 
electric light plant by using a Trindl Con

verter'in place of bqttery. Broken parts are 
SIMPLY MELTED TOGETHER by the white HOT electric are, in just a few see· 

onds. Produces about 7,000 degrees heat. 
HOTTEST FLAME KNOWN 

� EARN MONEY 
Make Color-glazed Concrefe Products 

New, perfectC!d low cost method. No molds, power or costly tools. You b u i l d  yout' own equipment from plans we furnish. Expel"ience not necessa1·y to mak� color-glazed cone-ret(! garden potte!'Y, statua:-y cast1ng-, �•ftware-ln home o•· shoP-to earn money, !re'i:'ilSsgp�hi� 0�,.o������{���� %������s.co��Pb'bt1�: gat ion. 

NATIONAL POTTERIES CO MPANY 
Room 8, 13 W. 26t.h St. Minneapolis. Minn. 

B I G G E S T  B U Y  N O W  O F F E R E D - ALL 
$ 1  

NO OTHER COST 

SAVING 
$50 A MONTH ! 

/I/� WE' RE G ETTI N G  

:7�1 
Saving is important - but before you can save you 
must earn! You must earn more than living expenses. 
Today, more than ever, it's the trained man who earns 
- PLUS! And each year thousands of men are getting 
this EARN-TRA I N I NG by study of I . C. S. Courses. The 
first step - remember - was mail ing this coupon. 

I NT E R N AT I O N A L  C O R R ESPO N D EN C E  SCHOOLS 

Bo; 2324-P, Scranton, Penna. 
'Yithout obligation, please send run particulars about the subject 

before which I han� marked X :  
T EC H N I CA L  A N D  I N D U S T R I A L  C O U RSES 

0 Architect 0 Diesel En�ines 
0 Architectural Draftgma.n 0 A\·iation Eng. 0 Auto Mechania 
0 Building EsLimating 0 Plumbing 0 Ilea.tin� 
0 Contractor and Builder 0 Air Conditioning 0 Refri�;eratioa 0 S tructursl Drn.ftsmn.n 0 Steam Engineer 0 Structural Engineer 0 Ste::..m Electric Engineor 0 Electrical Engineer 0 ).Ia.rine Engineer 0 Electric Lighting 0 CivilEngiueer O Highw:�.y Engineer 
0 'Velding, Electric and Gas 0 Bridge Engineer 
0 Reading Shop Blueprint-s 0 Bridge an({ Building- Foreman 
0 Telegr::�.ph Engineer 0 Sun-eying and �-!al)pin�t 0 Telephone Work 0 Radio 0 R. R. Locomotives 0 Air Brakee 
0 Mechanical Engineer 0 R. H.. Section Forema.n 0 ::\Iechn.nical Draf tsman 0 R. R. Signalmen 
0 ::\bchinist 0 Toohna.ker 0 Chemistry 0 Pharmo.cy 
0 Pn.tternmn.ker 0 Coal l\.Iining 
0 Foundry Practice 0 Nadgati()n 
0 Sheet :Metal 'Yorker 0 Cotton ::O.In.nuf:tcturing 
0 Boilermaker 0 'Voolen .Manufacturing 
0 Heat Treatment of Mets.ls 0 Agriculture 0 Fruit Growinc 
0 l\Iana.i:'ement of lnYcntions 0 Poultry Farming 

B US I N ESS T R A I N I N G C O U R S ES 
0 Business Management 

0 Industrial 1\In.nagement 
0 Traffic r..IB.nagemen� 
0 C.P.Accountancy 
0 Bookkeeping 
0 Secretarial \\� ork 0 Cost Accountant 
0 Salesmanship 0 Advertising 
0 Service Station Salc�manshig 
0 Business Correspondence 

0 Lettering Show Cards 0 Signa 0 Stenography and Typing 
0 Civil Service 0 Mail Carrier 
0 Rail way Mail Clerk 
0 Grade School Suhjects 
0 Hig-h School Subjf'cts 
0 College Preparatory 
0 First. Y car Collea:;e SubjectB 
0 Illustrating 0 Rpa.nieb 
0 Cartooning 0 Frencb 

D O M ESTIC 
0 Prof�sional Dressmaking 

and Designing 

S C I E N C E  C O U RSES 

0 Home Dressmaking 
0 Advanced Dressmaking 

0 ::\Iillinery C Foods anJ Cookery 0 Tea fioom and Cafeteria 
1\ob,nagement, Catering 

,\"auie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...................................... . . . .... -tue .................. , 
Address ....••••••••.....•  

Citu.. . . . . . . . . . . . . . . . . . . . . ................... . . . . . . . . . State ........................... -.... .. .. 

Pre.acnt Po aU ion ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ .. 
II l/Oit ru;ide in ('a11t1duJ send tllis coupon to t1H: b1ter11atio11at 

CorrCSJ,01idC1ice Schools Canadian� Limited� /U!}-ntrea�. Canada 
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Proving that MM &mateur aviation fans CAN build good 
airplanes, this three-passenger aircraft was coastructed by 
Robert f. Stryker and Frank Gordon, of Red Bluff, California. 

IN THE December issue of MM we featured a 
short article-"Are Home-Built Planes Safe'?"  

-which concluded by asking readers to send in 
letters and photographs of airplanes they had 
constructed. · The response was very gratifying 
and proved that many MM readers have kept up 
their interest in amateur aviation during the past 
few years despite the Bureau of Air Comme:·ce 
regulations which prohibit the flying of home
built planes in all but a few states. 

* * * 
One of the letters received was from Robei·t F. 

Stryker, of Red Bluff, Calif., and it contained a 
photo of a home-built plane that will certainly 
arouse the interest of many MM readers. The 
letter, which was awarded this month's first prize 
of $5, reads as follows: 

Dear _Editor: 
I am enclosing a photo of an airplane which was 

b u ilt sometime ago by Frank G o rdon, a friend, and 
myself. It is <. th ree-place high wing monoplane, 
powered by a H ispano-S u iza engine. 

Every part for this plane was designed on paper 
before construction was started. When completed, the 
plane was test flown by a local pilot and no "bugs" 
(faults) were fou n d .  fn fact, not even the wing o r  

t a i l  settings h a d  t o  b e  changed, t h e  pilot reporting 
that the plane flew " hands off" the controls. 

We got an "R" license for the plane, but when that 
ran out we could not secure a commercial license. I 
have part of a plane nearly finished now, but what is 
the use of spending money and time completing it 
when the most I can hope for u n der present regula· 
tions is a permit to fly it fe r one yea r ?  

Robert F. Stryker. 

We sympathize with reader Stryker and all 
other home-built plane fans. It certainly seems 
unjust to withhold a plane license after a plane 
has proved its airworthiness by making numer
ous flights, safely, during an entire year. We 
will have more to say on the subject of amateur 
aviation in a future issue of MM. 
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Midget racers still rank high with 
a great number of readers and a 
letter and photo describing one built 
by E. R. Harford, of Middletown, 
N. Y., was awarded a $3 prize. The 
letter reads: 

Dear Edito r :  
Here i s  a snapshot of a Midget M iller 

racer I constructed from M M  plans, with 
the exception of the radiator stream
l in ing.  A washing mach ine motor sup
plies the power, being mou nted at the 
rear of the chassis. E. R.  Harford. 

Harford's midget racer is a fine looking one 
and we compliment him for a job well done. 

* * * 
Trailers are beginning to intrigue MM crafts

men in increasing numbers and a letter and 
photo describing a home-built "rolling home" 
won a $3 award in this month's Workbench 
contest for Robert C. Vierling, of Webster Groves, 
Mo., whose winning letter reads: 

Deer Edito r :  
I a m  enclosing a snapshot o f  my house trailer, which 

I b u ilt in about f ive months spare t ime at a cost of 
$230. It is 15 feet long and has ample headroom for 
a six-footer. Weight is about 1700 pounds.  

This is  the first home-bui lt  project I ever attempted, 
but I have stu d ied many of your "how to b u ild" books 

Proudly, the son of E. R. Harford, of Middletown, N. Y., 
drives the Midget Miller racer which his Dad built from MM 
plans. Top-A three-quarter view showing the car's trim lines. 

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



a n d  the knowledge gained certainly helped me when 
I constru cted th e trailer. 

Robert C.  Vierling. 

There are plenty of happy days ahead for 
reader Vierling and other MM craftsmen who 
have constructed trailers. If you are interested 
in trailers, secure a copy of "How To Build 
Trailers" from your local newsstand or direct 
from MM at Greenwich, Conn. The cost per 
copy is only 50c. 

* * * 
A letter received from Max Lerner, of Elk 

River, Minn., was also awarded a $3 prize. His 
lettei· reads: 

Dear Edito r :  
Enclosed i s  a photo o f  a m idget motorbike wh ich 

was constructed by a friend and myself. "Wide open," 
the powered bike speeds along at 22 m .  p. h. 

The frame is constructed of welded b icycle tubing 
a n d  is mounted o n  12- inch wheels. Power is s u p p l ied 
b y  a 3/4-horsepower wash ing mac h i ne motor. 

We are willing to wager that 
motorbike creates considerable 
interest w h e n e v e r  he scoots 
around town on it. 

* * * 
James M. Calkins, Jr., of 

Wakeman, Ohio, is another MM 
craftsman whose letter and 
photo describing a midget racer 
was awarded a $3 prize. He 
writes: 

Dear Edito r :  

Max Lerner. 

Lerner's novel 

Another lucky boy whose father built a midget racer for him 
is Donald, son of James l\1. Calkins, of Wakeman, Ohio. Note 
how belt drive engages the washing machine motor power unit. 

Young Donald must surely be the most popular 
boy in his neighborhood when he drives up in his 
midget car. 

* * *  

We received a letter from an  MM reader in 
Leeds, England, which may interest photography 

fans. The letter reads: 

Dear Edito r :  
I have l o n g  intended t o  write to 

you,  but neglected to do so u ntil 
I read your special photography 
section in the c u rrent issue. I 
t h i n k  it wi l l  be an i n n o vation ap
proved by many of your readers. 

Here is a photo of my son 
Donald with a m idget car I con· 

Max Lerner's l1ome-built motorbike. 

I n  E n g I a n d, M 0 D E R N 
M E C H A N I X  is u n i q ue. We have 
noth ing to compare with it and it 
is apprec iated by many of my fel
low countrymen who are i n ter
ested in  science, mechanics a n d  

structed f o r  h i m .  T h e  car h a s  a 56-i n c h  wheelbase, a 
28-inch tread a n d  is eq u i p ped with real air-filled tires. 
A wash ing mac h ine motor provides plenty of power to 
c l i m b  steep h ills as well as a top speed of about 15 m.p.h .  

A belt  tightener, operated by the feet, serves as  a 
clutch. A small hand brake stops the car with i n  a 

few feet when necessary. 
James M. Calkins, J r. 

photography. 
I would l ike to correspond with American MM readers 

who, like myself, are keenly interested in  photography. 
My address is 8 Moorfield St., Leeds 12, England.  

Ronald H .  Downs. 

Like reader Downs, many other MM photo fans 
have complimented us on our Modern Photog
raphy Section and we assure them that the sec-

tion will be continued. We are cer
tain that some American camera 
enthusiasts will be glad to contact Mr. 
Downs and exchange ideas on their 
favorite subject. 

Constituting his first home-built project, this trailer home was cOil• 

st<ucted by Robert C. Vieding. Complete, the trailer weighs 1,700 pounds. 

Every reader of MODERN ME
CHANIX is invited to send in photos 
and letters describing completed 
workshop projects. We prefer to use 
photos of projects constructed from 
MM plans, but we assure readers that 
consideration will be given to all 
photos submitted to the Workbench. 

M a r c h ,  1 9 3 8  2Q 



Send for your FREE COPY of this book of FACTS 
Full of Instructive Information on·Empl oyment 

Opportunities and_Requirements 
You men who are sinrC'rely ambitious lo make goocl in radio and 
related indusll'ies \\'ill want a copy of t h i s  JW\\. hool;; about employment 
oppol'lUnities am] l'NJllirements, 'Yr i t t e n  in plain, untlerstantlalJle 
language with no exag;.;·crations and no mis-sta temeJ�ts, t l l i �  free I.Jo!J� 
giH·s ;\'ou faNs rou \rr.nt lo know ahout these profitable tra<IP�. .J,J 
illus trations. ::\Iajor subjcrts inc·lu<le Tele\·i sion Thcm·r anti Cons tru ction, Pici{-l!P �yslems, .Amplifiers, Transnlitlers,  Hccei\·c_rs, ca_thO(�C 
Tubes, SoUBll-Rl'('Orcling on elise, Loud �peakers, 'l'alklllg PlCtme 
����cfiN�� l11�cRH8� L�0f.�

m�l�:c�f:
l��i trade institution i n  the . 'n�est. 

Established i n  I UO.i. Occupies ils own modern thn.•e - s t or:y lnuldtng, 
cxdushelr de>otecl to training ambitiouns men. Latest e(Juipment. 
�t-lectcd, expeJ-i enc·Nl st aff of engineeJ s aml instrurtors. )fany stutlents 
t·an earn room and boanl \\'h ile leal'lling. ).;' a t l onal stutlenls are ·�fii lol N i r l>s cllH.,o ot s 

Los Angeles 
Request for F R E E  BOOK of Details 
NATIONAL SCHOOLS 

Depr.MMR·3 4000 So. Figueroa Smct, Los Angeles, Calif . . 
NAi\IE ... AGE . 
ADDRESS ... . . . . . . . . . . . . . . ........... . 

CITY 

Ne w Ca t a l o g  o f  
TRAI L E R  PARTS  

parts a t  bargain prirPS. Axles. strai ght. axle, S7.50. Drop cenll'r axle undercania�c. 
tires. Cable� controlled brakes_ on axle, 
brakes-prices on re<ntest. �end for 

1 23 1 9  Turner, Detroit, M ich. �TO)N VOUA WAV 
, .��;; �SUCCESS/ "' 1�' DON'T COPY - LEARN TO ORIGINATEl 

��;��J.!'t��i-�b��c; ������t���?�!Ai:�$ 2 98 
SELL! Course has 2 6 lessons_and 600 illustrations. i -Scml namc amt add,·c.".� JOr {1·ee dl;�ails. Only . . . .  

RAVE BURNS SCHOOL, Depl3,Box 219�. Cleveland, Ohl_o 
_ TiEfOlE fi[P;��� 

SO·LO meeds holes, worn spots 
in rubber, leather, cloth. Spreads ( 
like butter. Dries t o u g h  over- £ACH 
night. Flexible, non-skid, water-

proof. Won't come off - � 
guaranteed ! 25c (25 repairs). 
At all lO�: and hardware stores. -�.; 

BIG PAY G O O D  F U T U R E  I f  you are Interested I n  working :yourself into a 
hlp,hiy paid position In A_viatlon under .our i\ppnm
ticf;.-Pian-\Vrite, immediately, enclosmg stamp-

M ECHANIX U N IVERSAL AVIATION SERVICE CO. 

30 A ccctt So S:rbstir,rrs! A l7ca:c·s !llsist Oll the Ad<:c,.tiscd B,.a,c'! 



RAISE POULTRY 
FOR PROFIT 

START AT HOME. 1\IARI\:ET WAITING. Ga1•age, 
barn or backyard all that is needed. Learn latest 
methods from our Home Study CoUI'Se and put cn5>h in yoUl' pocket every day. \Ve train you, help you. 
Get facts a bout our unusual offer �OW! Men and 
women making money in eYcry state-town and coun
tL·y, Send foL' illustrated FREE BOOK today! 

NATIONAL POULTRY INSTITUTE Dept. 139-C Adams Center. N .  Y. 

P L A S T E X 
The Plastex Industry needs manufactul'ers on sm.nll scale and for 
big Pl'Oduction-of Art Goods, Novelties. Souvenirs� etc., in Plastex 
and Marble Imitation. Experience unnecessary, Equipment and 
simple instructions furnished for speed Pl'Oduction. Small invest
m.::'nt brings big returns. Nation-wide demand for these low prit!ed 
goods. Ambitious men have chance for real prosperity. Our fl•ee 
book will interest and Uenefit you. Big whole;;::Jle season now 
starting. PLASTEX INDUSTRIES, Dept. 3. 1085 Washington Ave., 
New York, N .  Y. 

'1'11 pro'e in only 
7days I can make. 
l'OU a NF.W 
MAN 

You don't have 
to take mv word -nor that of 

hundreds of my Pu-
pils who ha>e ad 
inches to their chests, biceps, 

,, 

necks, thighs and caht>s. Pro\ tor yours-elf in just one week that you 
can, too, actually becou1c a huskY. 
healthy, NEW )!AX ! 

lilY Dynamic T(msion system does 
H. That's how I built myself from a 
ni-pound Wetlkling to "The "·orld's 
Most Perfectly De,·eloped :\[an... Let 
me Pl·ore thut you can get a big bal
anced muscular de,·elopment in the 
same ea.sr war. 

Gamble a Stamp - Mail 
Coupon for FREE Book! 

Dynamic Trnsion is a natural method 
of llcreloplng ;ruu, inside mid out
without using any pills, unnatural dieting, or 
tr i clty weights or pullc:rs that may strain 
:rour heart or other \'ital organs. It goes oftet' 
s�tch ailments as constipation, pimples, skin 
blotches, and oUter conditions that keep :rou 
from reull:r enjoying llfe. 

Gamble a stamp today, )fail coupon fot' 
a free copy of my new illustrated book, 
aEr:e.rlasting Health mtd Strengtl!." It shows :rou, from actual photos, how I hare de
,·eloped my pupils to the same perfectly 
balanced proportions o[ my own physique, 

.Tot your nome and address down on the 
coupon. Send it to me personallY. CHARLES 
A'.rLAS, DPPt. 63, 115 East 23rd Street, 
New Yorlt, ::\', Y. 
- - - - - - - - - - - - - - - - - - - · 
C H A RLES ATLAS, Dell!. 63. 
1 15 East 23rd Street, New York, N. Y, 

I want the proof that rour srsten1 of 
Dy�tamic TP1tsion will make a Xew )£an of 

ST E R L I N G  
S I LVER CUP 

BEING 
G I V E N  AWAY 

This valuable cup 
�tands about 14" 
high on a blaclt 
mahogany base. I will award it 
to my pupil who 
mal,es the most 
improvement in 
his de,•elopment 
within the next 
three months. 

me-gi"re me a healthy, husky body, and big musrle de,·elopment. 
Send me your free book, ccEverlasthtg Heal.th and 8trc11{Jih." 

Name • • • • • • • • • • • . . . . . . . • . . . . • . • . . . . . • . . . . . . . . . • . . . • • • • • • • • • • • • •  

(Please print or wrltc plainly) 

Address , • • •  , • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • •  

City . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , State . . . . . . . . . . . . . . . . . 

WT1en Answering Advertisements Please Mention Ma,.ch Mode,·n Meclzanix 31  
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BUILT 
to BEAR 

a BEATING 

• THE heaviest outboard motor won't 
"shiver her timbers." An Old Town Boat 
is built to take hard use for years. 

Racing. Fishing. Hunting or Cruising. 
An Old Town Boat is an all·round boat. 
It gives you the run of the waterways ; 
puts your camp close to any point on the 
Jake - hy water. Inexpensive to buy 
with very little up·keep cost. 

FREE CATALOG mustratea bo�t& ror •port, 
for the fam1ly, and all 

kioda of canoe&, rowboata., dinghies. Write 
today. Address Old Town Canoe Co•n• 
pany, 463 Main Streel:, Old Town, Maine. 

'l � """' '- � "-..: I 

"' Old Town Boats" 

"37 M I LES O N  1 
GA LLO N O F  GAS "  
SAYS ALVIN J. HICKS. A wonderful improved auto g�s 
economizer, which is self-regulating, helps motorist cut gas 
and up-keep costs, and aids in t·educing carbon CJ.nd getting 
more power and pick up. Anyone can attach to any auto. 
L�nusual money-saving pro'position open for county or state 
sales distributors. 

N EW I M P R O V E D  GAS ECO N O M I Z E R  SENT ON TRIAL REAL MONEY 

� 
Sales D� Pay nothing if it 

does Not Sa1'e Gas 
and help san1 a u t o  running ('X
P"-'nsr. Sample senl for trial. 
Stransky Mfg. Co., C-600. Puk
wana, s. Oak. Send ll<lllle ami 
make car totlay-a lc JIO:il<:anl 
will do. 

St:Jl'tling D c m o n s tr a t o r  . 
A!;tounds )lotortsts - (·unvinc·(•s 
tht•m. RISIXG GA� l'H. I C ES 
make sales eas:r. Gd Juo•u·)·
making plan an1l on·cr of :\"0· C08'f SA).IPLK \\'1·1 t c  quiek 
-IJe first i n  your locality. 

ted:a!"T�t'tisin?; 
� �� at Home 

Make money in advertising. Prepare Qaick/y dutln� spare time. Ar�o earn 
while you learn. No experienco ncc�:58&ry. New, easy mt�thod. ��othinl( e:.se 
)ike it. Send at once for freo booklet-''Win Success io Adverti:oioit'," and requirements. No obligation. Paae-Davls School of Advertising 3601 Michhtan Avenue, Uept. 2053 , <.;hic�go, JIUaoJs, U S. A. 

RADIO 
E N G I N EER I N G broaclc,.ting, avintion and 

' poltce t·adta, �ervac111g, ma· 
ri1�e radio telegraphy and telephony, ::Morse telc�raphy and 
rat1way accounting taught thoroughly. Engineering course 
of nine months' duration, equivalent to three years o£ colleg-e 
rat!io work. School established 1874. All expenses low. 
Catalog free. 
DODGE'S INSTITUTE, Fera Street, 

Dopt. G 

L 
E 
A 
R 
N 

������ ��\1 [ij � �fii\)ifi\�� �.P'KK� :"�.,':"��:. "L·�.:numtt'" 
Write Dept. A 

REGINA SCHOOL OF LETTE�ING 77 w. Washington St., Chicago, 11 1. 
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D o  You Want Mo re Mo ney ? 
�Ierhaniral refrigeration offers many onnortuniliE's for well 

tJa.Ying, !-;pare t i m e  anct full t i m e  jobs . You do not ha\·e to 
gi\·e up your prt'�ent job , . .  you study a t  homt.> in spare 
t i llle an<i you really be<"ome quite CXP!'I't wilhout unr JH'e\· ious. 
exuerienr� . • .  statist ics pro,·e- that mE.>chanir:.�l refrigeration 
is one of the faste:>t growing industries in America and plenlr 
of money can be made just doing repair work alone on the 

u CHAP T ERS 1, Histo1·v and De
velopment of Rc
f l' i g' e r a t i o n . 2. Phy9lcs of Re-�; i�i{.f\-�As?r� .. : ence. 4. T h c 
Compres!;ion Principle. 5.  Conden
ser and ReC'eiver 
o f  Compt'e>ssion 
Cycle, Condenser 
nnd Receivet' Con
struction, Evapo
rator Operation, 
Exp<�.nsion Val \'CS 
a n d OPe•·ation. 
Direct Exn�nsion 
System, Cap illary 
System, Floorlcd H y s t e m. S ide 
Float C o n t r o l 
Motor and ConlJ·n i  
Units. 6 . .\h,;m·p
t i 0 11 s:v�tems. 7. Ref•·igerants. S. Ve•·tica l Recip
rocatin!!' ComD•·es
s ion Type of Re
f r i g e r a t i o n .  9 .  Dolllcstic Re
frigerator Using
Rotat·y and Her
metic Compi'(!S
::;Ion Cycle. Com
mercial U n i t s. 1 0 .  Au to m a t i c 
Controls. 1 1 .  Gen
eral S e r v i c i n g  
TiJ)S. 1 2 .  Tl·ouhle 
Shooting-. 1:1. AhF;orption Sy.c:tem 
T:vpe of Refri�c•·
ation a n d 1 t s 
P•·nblenls. 

Many 
I l l ustrations. 

thousands of instalblions that ilJrc al
ff:'ady been made, 

TRAIN NOW FOR THIS 
GROWING INDUSTRY • 
Adl'i:tn J. Snyder, a recognized authority on 
me('h:tnica l  refriger�tion, has (.'omp letc-d <� 
book which between its coven; take,; you step by step f.-om the very he-ginning- of •·e
fl•igc.·ntion i tself right up to the p1·esent llay 
j)c>l'fection of mechanic<�.! ref•·igel'ation. so 
:vou wi l l  know enough ahout its work to S'O'L 
you •·.c:elf up as a local repa ir man .nnd ea:·n up to 5 7 � - a \veek . . .  you need no pre\'iou.s 
exper ience . Mr. Snydel''s work is so s i :nJJ l L 
fied that you become expert very rapidly. 

EARN WHILE YOU LEARN 
You will be astounded with how int("J'esti n,; 
you w i l l  find "i\[echanica\ Refrlge1·a l..ion and 
Hel'\'ice>'' . , . it is wl'iLten in a fol'm that is �!.�t:�n�i li�gu s;�n'i t

��� i;i/.::.pt��flr�c�m������: pil-tun:•s and t·harts which m·e real l y  shot·t 
<"Ills. The e lectt·ic or gas rcft·igeratlon w i l l  
l l u l d  no mystea·y after you have instru('ted 
your�elf in l..he simple meehanisms. Each 
d ia•::n·anl clea•·Iy demonstrates fun<'tions or 
d ifferent p.:u·ts of the ll!a('!1 ine. 1'1\e lJeauty 
of i t  all is that you quickly learn and earn. 

SEND NOW! THERE'S A 
REAL I M M EDIATE and 

FUTURE HERE! 
Don't say you never had a chance . • •  don't 
he one of the ones who th inks th;lt then� is 
no future ahead . . ..  stop cryin� ahout hard 
times t�nd become a mechan ical refrig-eralion 
expert . . •  l'ide w ith the wave nf a '"ery Yl)Uil� industry and tonlorrow \Vi l l  bl·ing- you the ::;tH"C'ess. llappiness atul fortune you era\·e 
. . . tl1is giant inrlu �try llPN\s mt>n . . . tl1i.s 
i�,n,�-lr��uptAY P�btm.el� l�u§�-�lh'-fti�(A;r· in� 
ORDERI�G YOL'R COPY 0? THIS \".-\LV-

MONEY AllLE BOOK TODAY! 
address to <'ou� 

. Yout' copy sent 
postman $2, pl us 

Louellen Pub. Co. 
39 Union Sq., Dept. 1403 
New York, N. Y. 

. �end hy return mail. AdL'ian ,J. ;.:;ny(ler's 
instrurtlrc hoolt on ")h•rhanieal RefrigenHion and Sen· ice." I 
\rill pay POf:tman S:! plus postage on arri \·al . . .  H nut 100'-� 
sati ;.;fied I mar rctlll'll i n  fi,·e tla.r s and rou will refunll my $:..! 
(send :;.·2 now and we pay postage ) .  

Name . . • . . . . . . • . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Address 

Ci OV E  M E NT 
J O B S 

START 

$ 1 260 to $ 2 1 00 a Year 
MANY 1938 APPOINTMENTS 

EXPECTED 
Railway Postal Clerks 

Railway Postal Clerks get $ 1 ,900 the first year regular, 
being paid on the first �nd fifteenth of each month. ($79. 1 7  
each pay day.) Theia pay i s  automatica1ly increased yearly 
to $2 ,450. Advance may be had to Chief Ckrk at $2,700 a 
year. ($1 12.50 each pay day.) 

3 Days On-3 Days Off-Full Pay 
Railway Postal Clerks on long nms u�ually work 3 days 

and have 3 days off duty or in the same proportion. During 
this off duty their pay continues j ust as though they were 
working. They tra,·el on a pa�s \\'hen on business. When 
they grow olJ, they a1·e retired with a pension. 

City Mail Carriers, Post Office Clerks 
Clerks and Carriers now get $1 ,700 the first year on regular 

and automatically increase $ 1 00 a year to $2, 100 and $2,300. 

Customs Inspector 

Salary $2 . 1 0 0  to st>rt. l\Ien 23 to 
45. \\'ork connected with exan1ining 
baggage anti merchandise entering the 
country from foreign parts covering 
bual.s, train::; , roads, automobiles, etc. 

Many Other Positions 

:\fany other positions a 1·e ohtainablc. Those \Yishi11-:_:- these posi tions should 
qualify at once. 

Get Free List of Positions 
Fill out the following coupon. Tear it off and mail it 

today-now, at once. 
This investment may result in your getting a hig-paid 

g-overnment job. 
- - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - -

F R A N K L I N  I N S T I T U T E ,  Dept, M262, Rochester, N .  Y. 

Rush to me. enti re-Ir frC'e of char�e (1) n full desrription of lJ. K 
GoHrnmcnl Joh s ;  ( �) FrE-E' ronr of illustrated 32-pag·e bool{, ' ' }low to Get a GoYernment ,Job" ; ( 3 )  List  of V. �- Gon·rnm(•nt .Job�; (-t) 'l'ell me what to do lo qualify foL" a U. �- Go\'ernment .J ob. 

Nan1e . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · • 

..,\ddrcss . . . . . . • . • . • • . . . • . • • • • . . . • • • • • • • • • • • . • • • • • . • . • . • . . • • • . • • •  
Use T h i s  Coupon Before You M i slay It, Write o r  Print Plainly. 

!Vhcn A11s<c•cring Adr•crt is��mruts Plc•ase Afeution !11arch A-fadern Afccha11ix 33 
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"Gee, Mom, Were They All Poor People?" 
"Not exactly poor, Bobby. They had money. But they didn't 
have all the nice things that we have-such as a radio, and 
electric lights, and a vacuum cleaner. You see, they didn't 
have electricity, or automobiles, or airplanes. Most of those 
things hadn't even been invented." 

EVEN as late as 1900, only one Amer
ican home in every seven had a bath

tub ; one in 13 had a telephone ; one 
home in 30 had electric lights. There 
were only 8000 automobiles. Manu
factured products were scarce and 
expensive. 
Today there are 20 million bathtubs, 
18 million telephones, 22 million wired 
homes, 25 million automobiles, and 
millions of other manufactured prod-

ucts which were unheard of in 1900 
but are now plentiful and sell at a 
fraction of their former cost. 

General Electric scientists and engi
neers, by applying electrical methods 
to the tasks of industry, have helped 
to provide us with the many products 
that contribute to our comfort and 
convenience, and to the hundreds of 
services which we enjoy today. 

G-E research and engbzeering have satled the puhUc from tetz to one hut�dred dollars · 
for every dollar tbey bave earned for Gmeral Electric 

GENERAL f/j ELECTRIC 
Listen to  the G-E radio proEram, with Phil Spitalny and his aii-Eirl orchestra, Mondays, 9:30 P.M., EST, NBC Red Network 

Accept No Substitutts! Always Insist on tl1e Adt•ertised Bra1!1/ 
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HUGE fortunes in gold and gems lying 
in the holds of sunken ships are no 

longer beyond recovery now that a record
breaking descent of 420 feet has proved 
salvaging sunken treasures safe and prac
ticable. 

Gold-laden ships, previously barricaded 
by unconquerable depths, were literally 

swept · into shallow water by the record 
depth Max Nohl reached recently prepara� 
tory to salvage efforts on the S. S. Lusitania 
and Merida. 
Nohl's record descent was lOB feet deeper 

than the torpedoed Cunard liner Lusitania, 
down 12 miles off Old Head of Kinsale on 
the so"uthern coast of Ireland. Since May 7.1 



1915, the Lusitania' s strongroom has hoarded 
$5,000,000 in gold bullion, packed in wooden 
chests, and the purser's safe holds another 
million dollars in money shipments and 
jewelry. It is 201 feet deeper than the ill
fated Merida, sunk in collision 70 miles off 
the Virginia Capes in 1912, with $2,000,000 
in gold and the former crown jewels of 
Mexico in her vault. These ships are located 
and marked with buoys, ready for divers 
equipped with helium breathing units to raise 
their treasures. 

They have remained untouched so long be
cause of the divers' helplessness in steel
armored suits and their inability to leave 
diving bells designed to withstand over
whelming water pressure. Fear of contract
ing bends, diving's greatest terror, was also 
a deterrent. 

Nohl has perfected and successfully proven 
a new type of suit with self-contained helium 
and oxygen breathing unit, which unfailingly 
immunizes divers against paralysis, or bends. 
Supported by equal amounts of . pressure in
side and out, the suit can withstand pressure 
at unlimited depths. 

The suit is flexible, made of thirty layers 
of paper-thin rubber, and enables the diver 

Diver Max Nohl, first human to breath helium under 
water, wears a fleece-lined canvas suit under the 
outer rubber !uit, which is one�half·inch thick. 

to operate undersea searchlights and blow 
torches for cutting through steel blukheads 
which bar the way to ships' strong-rooms. It 
allows full use of the arms and legs. Access 
to ship's interiors is not hampered by helmet
to-surface air hoses which imperil the diver 
when fouled. Air lines to the newly-per
fected aluminum helmet run only to export 
valves of the steel tanks of helium and oxygen 
strapped to the diver's back. 

Totally immunized a g a i n s t bends by 
breathing helium, ,divers can put in a full 
day's work cutting or blasting open steel 
doors without being effected by water pres
sure. Thus the recovery of sunken gold may 
be expedited. Otherwise, it was previously 
a problem how divers could stay with the 
Lusitania. long enough to get some work done. 

The new helmet is fitted with a telephone 
so that the user can direct the operations of 
other divers on the job. With a switchboard 
on the surface ship, divers on the bottom and 
surface crews can communicate with each 
other. When entering wreckage, however, 
divers can disconnect telephone cables and 
make them fast below, to avoid fouling or 
damaging them. 

Incorporation of helium in diving has dis-

An ordinary football helmet protects Nohl'o head 
against the divin.g helmet. The device over his nose 
separates carbon dioxide from the expired air. 



pelled old theories that the 
human body can withstand 
limited submarine pressure. 
It proved that man has infi
nite ability to descend far 
deeper than previously with
out ill-effects. 

The cause of bends has long 
been known, but means of 
prevention is entirely new. 
The "bends" is literally the 
poison from fangs of great 
ocean depths that have de
feated divers' attempts to 
reach coveted fortunes. 

In diving parlance, bends is 
the term for the often fatal 
paralysis and convulsions 
caused by breathing exces
sive amounts of nitrogen. 
Oid methods, involving hel
met-to-surface air h o s e s , 
require breathing compressed 
natural air pumped down by 
compressors. Stepping up the 
air pressure thus subjects the 
diver to breathing four to six 
times the normal amount of 

Making a new world's record! Noh! 
coming to tbe surface (below l after 
his remarkable dive of 420 feet. 

Not the MaD from Man, but Max Nohl ao he ap
pears in his ftexible rubber suit with the oxygen and 
helium tanks strapped to his back. The valves at his. 
left side permit convenient adjustment of the breath· 
ing components. He communicates with the sur· 

face man by means of telephone. 

nitrogen. Atmospheric air contains 79.93 
parts nitrogen. 

The blood can cope with normal amounts 
of nitrogen entering it from the lungs, but 
not excess quantities forced down by com
pressed natural air. Consequently, the ex
cess forms gas bubbles in the bloodstream. 
These retard the circulation, even check it 

[Continued on page 118] 
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Device Bores Hole 14 Feet Deep In Ten Minutes 

Fitted with a 30· or 3 6-inch auger, this earth-boriDJI machine 
i• capable of digging • 14-foot hole within ten minutee. The 
truck's motor supplies power for the digging operations. 

Spiral Scoops Remove Snow .pREPARING for winter weather, the City 
of New York recently purchased three 

of the latest ty� snow removing trucks. Each 
truck features a spiral-drive scoop mecha
nism, mounted in front of the motor, which 
serves to dig into snow drifts and forces the 
snow up into a curved duct from which it 
is expelled into waiting trucks and hauled 
away. The snow trucks are mounted on 
wheels equipped with heavy duty tires, while 
the chassis are mounted high in order to 
insure passage over small snow piles and ice 
blocks. The scoops are lever-controlled. 

The spiral·drive scoop• on these aa.ow trucka force enow up 
into the curved ducta which dumo it into diopooal trucks. 

INTENDED for use by power companies, 
railroads and other large industrial or

ganizations, a newly developed earth-boring 
machine digs a 36-inch diameter hole to a 
depth of 14 feet in about ten minutes. Two 
men, the most that could be used advantage
ously on a hole of this size, would require 
about three days to dig the same hole by 
hand methods. 

The boring machine is mounted on a truck, 
the power for digging being supplied by the 
truck motor through a gear arrangement. 
The collapsible digging tower o£ the borer 
is 18 feet long and a 20-foot auger shaft is 
equipped with 30-inch and 36-inch augers 
which dig to a maximum depth of 14 feet. 

The machine rotates on a turntable so that 
holes can be dug on either side of the truck, 
or behind it. A large spotlight on the tower 
of the borer supplies illumination for night 
work. The operator's seat is placed so that 
he can watch the digging and control the 
various operations by means of levers. 

Pumpkin Boasts Human Face 

Human features were impressed on this pumpkin by means of 
an aluminum cast mask placed around it wlw:n small. As 
pumpkin grew, cut was removed and features were retained. 

!FTER four years of experimentS, John M . .fl. Czeski, of Madison, Ohio, has succeeded 
in producing a pumpkin with features like 
those of a human face. The novel effect 
was created by placing an aluminum cast 
around a pumpkin when it was scarcely the 
size of an indoor baseball and allowing the 
cast to remain until the pumpkin had filled 
the inside contours. After removal of the 
cast, the impression of the features remained 
on the pumpkin as it grew in size. 
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Seismograph Has Magnification Of 100,000 Times 

A NEW seismograph machine recently in
stalled in the Seismograph Observatory 

at Fordham University in New York, N. Y., is 
said to be super-sensitive, possessing a mag
nification of about 100,000 times. Distant and 
"local" earthquakes will be recorded with 
equal clarity, according to experts. 

The new machine is so sensitive to the 
slightest earth tremors, that, when first in
stalled, adjustments had to be made to offset 
the recording of earth vibrations caused by 
passing autos, trucks, etc., blocks away. 

Mammoth Lathe Constructed 

This gigantic lathe is capable of tumins coatings and for��:ings 
up to 65 Y1 feet long with diameters up to 82 inches. 

ELECTRICALLY operated by push-button 
control, a giant lathe developed in West

phalia, Germany, is capable of turning any 
casting or forging up to 65lfz feet in length 
with a diameter up to 82 inches. The head
stock has 16 controlled speeds, enabling all 
work materials to be tooled at the most 
appropriate cutting speed. 

The mammoth lathe is silent and practically 
vibrationless in operation, being provided 
with continuous oil circulation for all parts. 

M a r c  b, 1 9  3 8 

Dr. William A. Lynch, of Fordham Univerairy, New York, 
N. Y., shown makin& adjustment on the college's new seismo .. 
Ill'& Ph machine which boasts a magnification of 100,000 times. 

Creates Miniature Gardens 

F
EATURING compactness and lightness, 
whereas most indoor gardens are heavy 

because of the amount of soil needed for 
plants, novel miniature gardens created by 
Mr. S. Sasabe, of New York, N. Y., contain 
no earth at all, each plant being contained in 
an individual pot which is inserted into false 
bottoms of the tiny gardens. The gardens 
range in size from 2x2 feet to 6x16 feet. 

Primarily; the indoor gardens each consist 
of a tin tray upon which are painted the 
course of streams and lakes, hills of paper
mache, stones and a loamy-looking surface 
of moss, dyed grass-green. Holes in the tray 
permit insertion of the plant and flower pots, 
which can be removed at will to be placed 
outdoors in the rain and sun for freshening 
while other plants are substituted in the gar
den itself, providing an ever-changing scene. 

A tin tray, papier·mach.e rocks, collapsible houses and real 
plants are feature• of this novel miniature indoor sarden. 
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A MINIATURE bombing range has been 
developed by the U. S. Army Air Corps 

to facilitate the training of observers and 
bombing plane crews. The range consists of a 
scaled diorama map housed within a tower 
65 feet high with a diameter of 68 feet. 

The diorama map is located at the base of 
the tower and balconies extending from the 
tower walls at heights of 40 and 50 feet contain 
desks equipped with radio transmitting keys 
with which the students report their observa
tions to instructors. From their seats in the 

Above-Watching the scaled diouma map from circular balconies, the map appears to the students as 
balconies, the student airmen report their observations to an 
instructor by means of radio transmitting keys located at each the ground would from an airplane flying sev
desk. Note instructor on platform slung from tower ceiling. eral thousand feet high. 

Shown above u a cloee-up of the diorama map. Note the toy 
soldiers, cannons, trucks, etc. Six hundred hidden electTic 
llght bulbs Bash at intervals to represent strikina bombs, the 
locations of which will be reported by the obeervers. 

The diorama map features toy soldiers, can
nons, trucks, trees, etc., as well as 600 hidden 
electric light bulbs, the flashing of which can 
be controlled by the instructor to simulate 
striking bombs or artillery fire. The students 
thus learn to observe and direct artillery fire, 
report troop movements, gun positions, effects 
of bombing, etc., without actually going aloft 
in a plane. Of course, this ground training is 
only elementary, actual flight observations 
being required of the student before an 
observer's �ating can be obtained 



Surgeon Devises "Mill" To Shape, Cut Living Bone 

DE S  I G N E D  by a well-known bone 
surgeon, Dr. Fred H. Albee, of New 

York, N. Y., an electrically-operated portable 
bone-graft "mill," weighing four pounds, is 
used to model living bone with the same pre
ciSion and nicety that an expert mechanic 
uses in shaping a metal machine part. The 
unit has a complete set of miniature machine 
tools, and enables a surgeon to discard the 
older hand methods of bone shaping. 

The numerous attachments are used to 
make any desired shape of inlay, wedge, peg, 
dowel, and screw from bone and also to 
prepare the cavaties in the surrounding bone 
of the patient, even if deeply imbedded in 
tissue. In operating the unit, a foot pedal 
drive leaves the surgeon's hands free for his 
delicate work. Use of the machine is said to 
shorten operating room procedure and this, 
combined with the ease of operation as com
pared to hand-shaping, relieves the shock 
and strain on the patient. 

Cruiser Model Run By Radio 

This boae�grafting umill" enables surgeon• to mechanically 
cut and model living boae. Insen show• bow device cuts bone. 

Novel Auto Goes 122 M.P.H. 

F
EATURING a front-wheel drive, electric 
gear shift and four forward speeds, a new 

streamlined auto has been designed and built 
by a Pittsburgh, Pa., manufacturer. The un
usual looking car, known as the "Phantom 
Corsair," is said to travel 122 m. p. h. 

The new auto has seats made of molded 
rubber, without springs, and the body ceiling 
and interior side-walls are lined with cork 
composition. To facilitate entering and leav
ing the car, a small roof door opens simultane
ously with the side doors. 

Controlled by radio from. shore, this battleship i1 a perfect Featuring ultra•streamliaing, this "Phantom Corsair" auto 
replica of French warobip TERRIBLE. Note torpedo tubes. has no fenders or ruDning board. Close·UP shows radiator. 

COMPLETE in every detail, including gun 
turrets, torpedo tubes, bridge controls, 

and miniature sailors, a ten-foot radio-con
trolled model of the French cruiser Terrible 
has been constructed by an English enthusi
ast. The miniature warship is capable of per
forming various sea maneouvers such as full 
speed ahead, turns and half speed astern, 
control being exercised by a radio transmitter 
located on shore. 
M a r c h ,  1 9 3 8  
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·HAUNTING America's castles-those gi-
gantic, concrete structures dotting the 

shipping terminals-is a public enemy more 
deadly than all the ghosts of all the medieval 
citadels known to man. 

"Combustible dust" is the name of this in
sidious foe. It lurks in 28,000 elevators, mills, 
factories and warehouses, a constant menace 
to the lives of 1,325,000 Americans and 
$10,000,000,000 worth of property. It ex
plodes with more destructive violence than 
a gangster's bomb, haunts industry more 
persistently than its many victims' ghosts, 
and mocks inventors' efforts to circumvent, 
ensnare or confine it. 
An example of its devastating power is 

afforded in the case of a 10,000,000 bushel 
grain elevator in Omaha, Nebraska, the big-
42 

When dust from a million bushels of grain ex
ploded in an elevator at Quincy, Ill., all that wa.s 
left was. the smoldering ruins shown above. Left
A U. S. Department of Agric.ulture testing station 
for conducting exp€"riments with self-op.ening win
dows to determine their value in preventing dam
age from dust explosions by releasing explosion's 
pressure. Note explosive flames leaving window. 

gest of its kind in the world, where this public 
enemy appeared suddenly one noon and blew 
four men to their death. United States agents 
came a running, but as usual, the murderer 
had vanished into thin air leaving nary a clue. 

The Omaha elevator was considered blast
proof. Newly built, it embodied numerous 
ultra-modern tricks of construction. One of 
the most interesting was the manner of at
taching the roof. Though bigger than a 
circus tent, the entire top of the elevator was 
suspended with cables. Should there be an 
explosion, the builders thought, this roof 
would be lifted into the air and the prt.ssure 
inside relieved. Then the roof would drop 
back down. . Such harm as might be done 
would be comparatively slight. 

But the ·blast, when it came, roared right 
through that suspension roof, · carrying two 
men with it. One landed outside, killed 
instantly; the other fell back through the 



roof into a bin full of soft grain, unharmed. 
Two other persons were crushed and suf

focated beneath the mountain of grain and 
machinery and it took three days for firemen 

. to tunnel their way through the wreckage 
to the bodies. Even this was done only at 
great risk. From a score of cracks, grain 
trickled tlu·ough in steady streams, any one 
of which might grow into a death-dealing 
deluge at any moment. This also kept the 
air surrounding the workers constantly satu
rated with the dangerous dust. 

Equally horrible, but in another way, was 
a bronze company plant explosion in Paines
ville, Ohio. Firemen sped to the scene, but 
dared not throw water on the blazing ruins
even though they knew human beings were 
in the inferno-because the explosion had 
been caused by aluminum powder and to put 
water on it would only have caused more 
dynamic blasts. 

This tragedy was unique in that one of the 
victims lived long enough to tell w h a t 
touched it off. A mechanic, he said, dropped 
one of his tools on a piece of sheet metal. It 

Five successive explosions of combustible dust vfr.. 
tually tore the entire wall out of a twelve-story grain 
elevator in Baltimore, Maryland, as show� abo� 
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gave off a spark and this set fire to some 
aluminwn powder which had accwnulated. 

The worker ran for a pail of sand, the 
customary method of fighting such fires be
ing to build a wall of sand around them and 
let them burn themselves out, w i t h o u t 
spreading to other places. In his excitement, 
this laborer forgot the rules. Instead of 
building a little bank around the fire, he 
threw the sand on it. There was a flash
and five of the six men in the plant at the time 
were killed. 

Sometimes the "enemy" seems to delight in 
taunting investigators. After a wood dust 
explosion in a chair company plant at 
Cleveland, Ohio, an inspector was sent to ex
amine the plant's boiler. 

He used an open torch, just as he had been 
doing for 20 years, setting it down inside the 
boiler so he could tap the pipes. The pound
ing dislodged some dust which had settled on 
them. It fell on the torch, ignited and ex
ploded. Luckily, the flash passed over 
the inspector's head and he was not in
jured. 

All these and many other explosions were 
investigated by Dr. David J. Price, principal 
engineer in charge of the Chemical Engineer
ing Division, Bureau of Chemistry and Soils, 
United States Department of Agriculture, 
and his staff of scientists. These men have 
no police powers, although they sometimes 
are called "dust detectives." Their whole 
concern is scientific research, and thanks to 
them the United States leads the world in 
this particular work. 

These experts have found that any kind of 
dust which will burn is likely to explode. 
Why does the dust explode? Simply because 
the rate at which it burns is determined by 

� ..... 
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the amount of its surface which is exposed 
to oxygen. When fire travels from one par
ticle to another, and encounters resistance in 
some form, there is an explosion. That's all 
a dust blast really is, a spurt of flame darting 
quickly from one fleck of combustible matter 
to another. And it's just too bad for who
ever or whatever gets in its way. 

Since 17 persons died in a Richport, Vt., 
blast in 1908, and heavy damages were col
lected in the courts, possibly because of the 
management's neglect to install full safety 
devices, elevator owners and other indus
trialists have been extremely interested in 
preventing these explosions. 

But it is no easy matter. Despite the best 
efforts of inventors, dust still collects in the 
air in many factories and warehouses. And 

[Continued on pa.ge 118] 
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Six men were killed and six injured 
when a grain elevator in South St. 
Louis, Mo. ( above ) ,  a aid to be one 
of the largest in the world, was 
added to the list of duot·blasted 
buildings. Relatives and friends 
await removal of victims• bodies by 
firemen. Note blown·out windows . 

• 
Left-The devastating power behind 
dust explosions is vividly shown in 
this photo of the wreckage of a 
packing plant in Kaasas City, Mo. 
Seven workers were trapped under 
the pile of debris until released by 
firemen after four hours of digging. 
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ermany's _Latest "Wa::Jiir I I  

CAPABLE of speeds exceeding 300 
m. p. h., according to report, and 

boasting an armament of four machine 
guns and six 20-pound bombs, the HE112 
pursuit plane pictured here is Germany's 
latest bid for supremacy in the European 
nations' race to build a superior air force. · 

The sketch at top of page provides a 
graphic comparison of the design, arm
ament and speeds of war planes of 1918 
and modem pursuit planes. The large 
ce�ter sketch shows details of the equip
ment of the HE112. Note the position 
assumed by the landing gear wheels 
when · fully retracted during flight. 

M a r c h, 1 9 .3 8 
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T h e  n e w  G e r m a n  
HEI 12 pursuit plane 
is powered by a 68>· 
horsepower e t1 g i n e. 
Note holes in wing and 
motor cowling for ma
chine gun , armament. 
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Rubber Tracks Reduce Noise Of Tractor Operation 

Tracks made of specially prepared rubber (close-up) enable 
this tractor to do its customary work efficiently and to 
travel along highways as silently as a rubber-tired truck. 

Auto Has Windshield Washer 

C. ONTROLLED by a small button con
cealed on the flange of the instrument 

panel, a new device for spraying two fine 
streams of water on the windshield to clear 
away road splash, mud, rain spots or insects 
is a featured accessory of an automobile pro
duced by a well-known manufacturer. The 
entire mechanism is vacuum operated, and 
is said to be faultless in operation. 

The . complete windshield cleaning unit 
consists of an automatic pump and a water 
container mounted on the dash under the 
hood. Rubber tubes connect the water con
tainer to small pipes, installed in the wiper 
castings at the base of the windshield, from 
which the water is ejected when desired. 

Mounted on the dash under engine hood, this cleanin&' unit 
ejects a fine spray of water on windshield at the mere 
pressure of a control button concealed on instrument panel. 

4 6  

WHEN fitted to an ordinary 
tractor, a newly developed 

rubber-jointed track enables the 
machine to travel along a high
way with no more noise than an 
ordinary truck rolling on pneu
matic tires. In addition to the 
great advantage of silence, the 
rubber track requires no lubrica
tion and less engine power is 
needed to run the tractor, as the 
track joints are practically fric
tionless in operation. 

The cushioning quality of the 
rubber track eliminates shocks, 
thus insw-ing longer life for the 
entire tractor mechanism. Al

though no estimate as to the probable life 
of the rubber track has been made, tests 
made in England, where the track was de
veloped, indicate that there is very little wear 
of the specially prepared rubber under aver
age working conditions. 

Heater Fits Hot Water Bags 

SCREWED into the neck of an ordinary 
rubber hot water bag in place of the 

usual stopper, a newly developed automatic 
cartridge-type heater unit plugs into any 
convenient electrical supply outlet and pro
vides the means whereby the water in the 
bag can be kept hot for long periods. The 
amount of heat 
generated is con
trolled b y  an 
adjustable b)lilt
in thermostat. 

The automatic 
heating unit 
eli min a t � s  the 
sudden shock in
curred when ap
plying an ordi
nary hot water 
bag, s i n c e the 
water is placed 
in the bag while 
only luke warm 
and is gradually 
raised to the de
sired tempera
ture by means of 
the heating unit. 
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Portable Device Simplifies Metal Hardness Tests 

A NEWLY developed instru
ment, the Telebrineller, is 

said to simplify metal hardness 
tests in the field, remote from 
laboratory facilities, and around 
industrial plants. Weighing only 
six and a half pounds, it can be 
carried to the job at hand, elimi
nating the necessity of disman
tling the equipment to be tested. 

To use the device, a metal bar 
of known hardness is inserted ' 
within a tube in the instrument, 
which is then held against the 
metal over the spot to be tested. 
An "anvil" on the instrument is 
then struck a sharp blow with a five-pound 
hammer, the impact b e i n  g transmitted 
equally from the anvil to the bar and, through 
a small metal ball, to the surface of the metal 
being tested. The impact, being equally ap
plied regardless of the force of the blow, 
results in impressions in the bar and metal 
being tested, the diameters of which are rela
tive to the hardness of the bar and specimen, 
respectively. 

Boys Build "Pumpmobile;, 

By combiaine half a bicycle with a coaster waeon, as ehown 
here, two boyt ib Dobba Ferry, N. Y., developed a machibe 
which. they call a "pumpmobile . ., Both take turna at pedaling. 

TWO young inventors in Dobbs Ferry, 
N. Y., combined their resources, consist

ing of half of a bicycle and a four-wheeled 
coaster wagon, . to produce a novel vehicle 
which they call a "pumpmobile." The fork 
of the bicycle was mounted on the rear of 
the coaster wagon, locomotion for the com
bination vehicle being secured by pedaling 
the bike's one wheel. 

M a r c h, 1 9  3 8 

Tapped with a hammer (left) , a ball i" this bewly developed 
i_nstrum.ent make• aa im.pNasion in. a metal bar of lc:n.ow11 bard
nelS and in pipe beins teated. Comparison of diameterw of 
the impression• made ( risht) enables operator to determia.e 
hardnes1 of metal pipe. In1en shows device's construction. 

Museum Has "Human Book" 
-' MONG the recent additions to the exft hibits at the Museum of Science and 

Industry in New York, N. Y., is a "human 
book"-a full size reproduction of a male 
torso and head which is arranged in verti
cal leaves, each leaf showing organs that 
compose the body structure of a human 
being. The leaves of the human book can 
be removed separately for study by students. 

Featuring layers that open like the leaves of a book. this 
model o( a man's torao and head is on display in a museum. 
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LAUNCHED IN MID-AIR 
/ 

Carrying a load of 20,500 pounds, mail and fuel, the small seaplane component of this composite aircraft will be launched 
in mid-air from top wing of the larger plane, after whicb the small ptane will carry its mail cargo from England to America. 

THE modern demand for long range flying 
at high cruising speeds has presented a 

take-off problem for highly loaded airplanes. 
As one solution to the problem, Major Robert 
Mayo, of England, has designed a composite· 
aircraft, which consists of a small, fast, 
heavily-loaded seaplane mounted atop a 
huge, lightly loaded seaplane, the larger 
plane serving to carry the smaller one aloft 
to an altitude of about 10,000 feet before 
launching it. 

The powerful four-engined lower compo
nent of the Mayo Composite Aircraft, as the 
novel craft is officially named, is equipped 
with a special strut-type structure to which 
the smaller, but heavily loaded, seaplane is 
firmly attached. Until the actual planned 
separation of the two aircraft has been made 
in mid-air, the controls of the smaller plane 
are locked to prevent a premature launching. 

The combined wing area of the small and 
large seaplanes enables a take-off to be made 
from the water with a minimum run. Use 
of the larger seaplane as the launching me
dium enables the smaller plane to be loaded 
to its maximum of 20,500 pounds (mail, cargo 
and fuel) , providing a cruising range of about 
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3,800 miles at 180 m.p.h., which will enable 
the mail carrying plane to fly non-stop from 
Southampton, England, to New York, N. Y. 
Trial flights of the composite aircraft are now 
being conducted and on the cover of this issue 
a MoDERN MECHANIX artist has depicted the 
aerial launching as it will appear to observers. 

Metal Table Folds, Tilts Top 

W
EIGHING only 8% pounds, a newly 
developed adjustable table features a 

top that can be suspended over a bed or 
chair directly in front of the user. The top 
can be tilted to any angle as shown below, 
and its height is 
adjustable to any 
point from 25 to 
42 inches above 
the floor. The 
table is built of 
metal and can be 
folded so that it 
o c cupies  space  
no  larger than its 
2lx16 - inch top . 
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Tractor-Dragline Can B e  Transported On Truck 

ELIMINATING the necessity 
of employing a huge slow

moving platform - trailer when 
being moved from one job to an
other, a newly developed tractor
dragline weighs only six and a 
half tons and can be transported 
on a speedy motor truck. Despite 
its small size, the new machine is 
capable of digging two ordinary 
house basements daily, its shovel 
scooping up three-eighths of a 
yard of dirt at one load. 

Known as a "shovelette," the 
machine's light weight is made 
possible by a nice balance of the operating 
machinery and the .  elimination of all excess 
counterweight. Facilitating transportation, 
the tractor-dragline mounts a truck under its 
own power by means of a ramp. 

Test Streamlined Motorbikes 

These streamlined motorbikeo were receDtly teoted iD a for-. 
eip road race. One machine fearureo a retractable third wheel 
( ri11h1) while the other bas a wheel covered by a nacelle. 

Two entirely streamlined motorbikes re
cently competed in a test race held near 

Frankfurt, Germany, in an effort to qualify 
for entry in the International Record Race 
to be held there. The speeds attained were 
not made public. 

One o£ the motorbikes featured a lateral 
third wheel support which could be retracted 
at will, while the other had a stationary third 
wheel covered by a streamlined nacelle. 

M a r c h ,  1 9 3 8  

Altbou11h small in size, this tractor-dra11line is capable of 
dilllliDII two ordi11ary bouse basements daily. Ita li11h1 wei11h1 
( 6 '12 toDo) enables it to be tranoported on a small motor truck. 

Giant Coffee Urn In Service 

THE U. S. Coast Guard base at New Lon
don, Connecticut, has ·been provided with 

a coffee urn which is believed to be the larg
est ever constructed. It holds 60 gallons of 
water and the handle on its cover is just 
within reach of an average size girl. The 
big coffee maker is the center of attraction 
on cold nights for men returning from chilly 
excursions aboard patrol boats. 

Standinll on her toeo, thio youn11 lady can juot reach tbe top 
of a hu11e urn used to make cotfee at a U. S. Coast Guard bate. 
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Twin-Enqined Plane Flies 250 Miles On One Engine 

With one of its two 285 ·horsepower enciaes napped, this 
Be:echcraft transport plane flew 250 miles at 125 m.p.h. 

Water Lights Lifeboat Lamp 

,tN AUTOMATIC lifeboat lamp that lights ft only when the boat is in contact with 
salt water has been invented by Gunnar 
Winckler, of Worcester, Mass. The salt 
water, which conducts electricity, fills a well 
in a "battery" which supplies electric cur
rent to the lamp, completing the circuit. 
When the boat is hauled out of the water, the 
salt water in the well leaks out, breaking 
the circuit and extinguishing the lamp. 

Locomotive Tries Milk Fuel 

DEMONSTRATING its energy value, two 
tbns of dried milk in the fonn of 

briquets was used in place of coal to fuel 
the locomotive of the Dixie Limited at the 
start of its run from Chicago Depot to Florida. 
The substitute fuel is said to have burned 
readily, providing as much heat as coal. 

Demonstrating its energy value, dried milk briquets were used 
as a substitute for coal fuel on a Chicago-Florida train run. 
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USING only one of its two 
285-horsepower engines, a 

Beechcraft Model 18 transport 
plane successfully completed a 
flight between New York and 
Philadelphia, P a . ,  covering a 
total distance of 250 miles at a 
speed of 125 m.p.h. With its two 
engines functioning, the trans
port ordinarily cruises at ap
proximately 195 m.p.h. 

The Beechcraft took off from 
Floyd Bennett Airport, Brook
lyn, N. Y., using both engines. 

Once in the air, the port engine was stopped 
and the propeller held stationary by means 
of an ordinary automobile brake drum as
sembly, which was balanced and machined 
to fit the propeller shaft. 

Coaxial Phone Cable Tested 

Top-Although smaller than an ordinary telephone cable, 
the coaxial cable (fourth. from right) carries 240 telephone 
messages simultaaeously. Lower-Coaxial c:able con.srruction. 

BELIEVED to be the most important ad
vancement in telephony in nearly two 

decades, a coaxial cable placed in .test service 
between New York, N. Y., and Philadelphia, 
Pa., enables 240 telephone messages to be 
transmitted simultaneously. The cable is so 
new that machinery for manufacturing it 
commercially has not yet been patented. 
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"Moving Mountain" Threatens Californians' Homes 
T

HE homes of several residents 
in the Elysian Park section of 

Los Angeles, Calif., have been 
menaced by a mountain slide 
which smashed a bridge approach 
before it came to a rest within a 
few feet of the dwellings located 
along Riverside Drive. The 
mountain first gave way at its 
base, followed by cracks at the 
top which resulted in a total drop 
of more than 50 feet. 
Residents in the threatened 

homes, reluctant to leave, set up 
crude devices to measure the ex
tent of the daily progress of the 
slide. City officials, 1 i k e w i s e, 
checking the "moving mountain," 
installed a siren alarm with which 
to warn the home owners when tr e time for 
immediate evacuation arrived. -

Machines Help Map Makers 

T
OPOGRAPHICAL maps, many of which 
are sold to the public for as little as ten 

cents each, are made on specially designed 
machines costing $30,000 each. There are 
only three of the machines, which are known 
as aerocartographs, in the country and they 
are operated by the U. S. Geological Survey 
Bureau in Washington, D. C. 

Stereoscopic plotting ol contour lines on topoa:raphical maps 
printed by the Geological Survey Bureau is made possible 
by three aerocartograph machines like the one shown here. 

M a r c h ,  1 9 38 

To:P---Aerial view showing the mountain slide which menuea
tbe homes of reaidents in a section of Los Angeles, Calif.. 
Lower-Pointed sticks held over a crack on mountain's crest 
serve as a means of det-ermining whether a new slide threatens... 

Invents Non-Blackening Bulb 
,l N ELECTRIC light bulb which, it is .fl.. claimed, will not blacken during its life

time, has been invented by Richard E. Smith, 
of East Cleveland, Ohio. A built-in screen, 
which prevents vaporized metal from the 
filament, heated to incandescence by the 
electric current, from reaching the inner 
surface of the bulb, features the invention. 

Blackening of the bulb surface, which cuts 
down the amount of light given out, is con
siderable in the gas-filled types now in 
general use throughout the country. 
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The DIEING 

Circle-A squadron of Boeing P26·A low· 
wing pursuit pllllles in flight over River· 
side, Calif. Introduced about 1932, these 
planes were regarded as the world's fastest 
singJe .. seater fightinC p la n e s, h a v i n g  a 
speed of more than 215 miles per hour. 

T
O ANYONE familiar with aviation, the 
name Boeing calls to mind the engineer

ing of a variety of aircraft from small fast 
pursuit ships to big four-engined · "flying 
fortress" bombers and commercial transports. 
A two-decked flying boat with a wing span 
of 152 feet, which will be capable of carrying 
as many as sixty passengers and a 107 -foot 
span low-wing monoplane, designed for high 
altitude and sub-stratosphere flying, are be
ing developed by Boeing at this time. -

It is interesting to note that the founding 
of the Boeing organization and the eventual 
engineeririg 9f these super transports is the 
result of an accident. Back in 1916, William 
E. Boeing, who had become interested in 
aviation as a hobby, and had learned to fly 
in California, had a crack-up with his plane. 
In contemplating the possibility that the 
damaged craft might be repaired in Seattle, 
he finally decided that an entire new plane 
should be built. Gathering a small group of 
interested men, he formed the Pacific Aeto 
Products Company and in a small one · 
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room plant production was begun on the 
first Boeing ship, the B & W seaplane trainer 
of 1916. An unequal span twin-float biplane 
fitted With a 125 h.p. Hall-Scott motor, it had 
a cruising speed of some .60 m.p.h. 

Ih 1917 the name of the organization was 
· changed to the Boeing Airplane Company 
and th� plant continued to produce training 
planes in the hope that they might prove ac
ceptable to the U. S. Navy. The following 
year the first sizeable order was received 
from the Navy for fifty training planes of 
the "C" series. These two-place, twin-float 
biplanes were powered with A-7A Hall-Scott 
water-cooled engines. 

,hi 1928 Boeing began pioneering in the 
field of commercial aviation with the pro
duction of the B-1 flying boat. This three
place job was constructed of spruce and ash 
framework with a two-ply c e d a r hull. 
Equipped with a 200 h.p. Hall-Scott, this 
flying boat had a top speed of approximately 
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9 5  m.p.h. It was with this boat that Edward 
Hubbard opened the nation's first privately 
contracted airmail service and the first inter
national airmail service, between Seattle, 
Wash., and Victoria, B. C. By the time it 
was retired from active service, still air
W()rthy, it had flown some 350,000 miles and 
had worn out six engines. 
· The first large Army o:r;der came to Boeing 
in 1921 when 200 MB-3A single-seater pur
suit planes were contracted for. Of wood 
and fabric construction, they were powered 
with 300 h.p. Wright H-3 water-·cooled en
gines and were built to a design furnished by 
the War Department. The MB-3A had a top 
speed of 140 m.p.h. and an absolute ceiling of 
about 21,200 feet. 

Circle-William E. Boeing, famous airplane. 
designer and builder. Above-A giant in its. 
proportions and &leek in its streamlined beauty, 
the YB·l7 : four·engined bomber met with Uncle
Sam's apptoval, the Air Corps ordering thirteen ... 
Compare its size with that of the men standing. 
in the background. Plane has wingspan of 105 feet. 

Two years later Boeing began the produc
tion of the first pursuits built to their own 
design. These craft, known as PW -9's, were: 
the first pursuits to be fitted with oleo shock 
absorbers. With a welded steel fuselage, 
fabric covered, and with wood and fabric
wings, the PW -9 type was powered with the 
425 h.p. D-12 Curtiss 12-cylinder engine 
which gave it a top speed of 160 m.p.h. 

In 1925, Boeing developed the PB-1 patrol 
boat for the Navy. An interesting feature of 
this flying boat was the hull which was built 
of duraluminum up to the water line, above
which it was built of ply-wood. This type of 
construction eliminated both weight a n d  
soakage danger. The PB-1 was one of the 
largest flying boats of the period and was. 



powered with two 800 h.p. Packard engines 
mounted in tandem. It had a maximum 
speed of 112 m.p.h. and a range of more than 
2,000 miles. 
In 1927 Boeing definitely entered the com

mercial field when the organization was 
awarded a contract to fly the mail between 
Chicago and San Francisco. The Boeing bid 
for this contract was but half that of the 
nearest competitor and financial observers 
called it frenzy, believing it could never be 
successful. However, in a period of but five 
months, Boeing designed, produced a n d 
placed in active service a fleet of 25 mail
passenger planes, known as the Model 40-A's. 
These craft were two-passenger biplanes 
powered with Pratt & Whitney Wasp engines 
and they helped to make the Boeing mail 
venture highly successful. The 40-A's were 
followed by the four-passenger P & W Wasp 
powered 40-B's and the four-passenger 
Hornet powered 40-B4's. 

In 1928 the Model 80 tri-motored, 14-
passenger biplane transport was introduc�d. 
With its three 525 horsepower P & W Hornets, 
the Model 80 had a top speed of 138 m.p.h. 
54 

Produced in 1929, the P·l2 oingle·seat, 
biplane pursuit pltllle ( left) became stan· 
dard equipment with the Army Air Corps. 
Later, as the F4B, this Boeing plane also 
became a standard U. S. Navy fighter • 

• 
Shown below io the Boeing XB·1S, the 
"bia: brother, of all four-engined bombers. 
The Air Corp•' largest airplane, the XB·15 
has a 1 50-foot wingspan, weighs more than 
30 tons and ia powered with four 1,000· 
horsepower engines. Becawe of ita six 
machine guns, the gigantic bomber i1 
known unotli.cially aa the u llying fortress." 

fully loaded and it brought a new degree of 
travel comfort to the airways. It was with 
planes of this type that United Air Lines 
established a 27 -hour coast to coast service 
over the mid-continent route of their system. 

In 1929 the famous P-12 pursuits were pro
duced and within a short time they became 
standard service equipment in the U. S. 
Army Air Corps. Later as F4B's they be
came standard with the Navy. Especially 
noted for their speed and maneuverability, 
these single-seater biplanes were powered 
with 450 h.p. Wasps and had a high speed 
well over 170 m.p.h. The Army version of 
this type was developed as the P-12A, 
P-12B, P-12C, P-120, and P-12E, while the 
Navy edition was developed as far as the 
F4B-4, attesting to its ability. 

The year 1930 brought the introduction of 
the Monomail, the first successful American 
commercial smooth-skin, all-metal plane. 
This was also the first plane to be fitted with 
a retractable landing gear. It carried five 
passengers, their baggage, and 700 pounds of 
mail at a top speed of 160 m.p.h. This Hornet 

[Continued on page 122] 
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Frame Suspends Patient For Surgical Operation 

A
LTHOUGH it resembles a me

dieval torture machine in 
general appearance, a newly de
veloped operating room frame is 
said to provide increased comfort 
for the patient and affords the 
surgeon free access to the field of 
operation. The frame is specially 
designed for fracture and ortho
pedic operating work. 

The new apparatus employs the 
principle of s u s p e n s i o n  from 
above, rather than support from 
beneath and the patient's body lies 
on padded rests at the head, small 
of the back, and below the thighs. 
The feet and hands are strapped 
to other supports on the frame. 

Restaurant Resembles Ship 

This reproduction of a sailing ship's bow aad bowsprit helps 
an Erie, Pa., restaurant to attract patrons. Note rlallna. 

A SEA food restaurant in Erie, Pa., pro
vides diners with a real nautical atmo

sphere. Customers are attracted to the res
taurant by show windows which are fitted 
into a reproduction of a bow and bowsprit 
of an old sailing ship, complete with rig
ging. A ship's bell, ringing out the half hours 
in sea-going style, also helps to attract diners. 

When the prospective diners enter the 
restaurant they are further impressed by an 
interior resembling a real ship, as lanterns, 
anchors, rope, and other nautical parapher
nalia adorn the walls. 

To obtain addrene1 of manufacturen of products men
tioned ia MODERN MECHANIX, send a stamped and 
oelf.addresoed envelope to rho editors. 

M a r c b ,  1 9 3 8  

This is not a torture rack, but the latest type o f  fracture 
and orthopedic operatins frame. Patient's body ia sus· 
pended, alfordins surseons an unrestricted operating field. 

Plane's Cabin Slides Open 

A 
NEW all-metal sportplane produced by 
a western manufacturer featutes a cabin 

with an overhead sliding hatch which facili
tates entrance and exit. In flight, the hatch 
may be kept open, closed or locked in several 
intermediate positions. 

Entrance to the plane's cabin is ac!com
plished by use of a walkway along the wing 
at a point next to the fuselage. The step 
onto the wing is not high enough to cause 
inconveniece to passengers or pilot. The 
plane also features an automobile type engine 
hood, which operates on hinges, thus provid
ing easy access for motor adjustments, minor 
repairs and valve clearance checks. 

Constructed of sla11, the slidlns batch of thio sportplane 
not only enables the pilot and pauenger to eater without 
stoopins, but also provides excellent vision in flisht. 
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T
O PROTECT wooden poles and piling 
against the ravages of termites and ma

rine borers, a Seattle, Wash., firm has 
developed a compressed air system of im
pregnating the wood with medicated "shots" 
consisting of a mineral-salt compound with 
an arsenic base. The "medicine," which can 
only be forced into green wood containing 
sap, also makes the wood highly fire-re
sistant and increases its strength. 

The impregnating process takes from four 
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to seven days to completely treat a 40-foot 
pole. The butt of the pole is peeled down 
with a draw shave to an approximately cir
cular form without cutting into the sap wood 
and a rubber cap, resembling a wash-tub in 
form, is then placed over the butt, being held 
tightly in place by wire cables and chains. 

The rubber cap has a nozzle to which a 
hose line leading to tanks containing the 
"medicine" is connected. A compressed air 
engine is then used to force the chemical 
solution into the rubber cap where it grad
ually is impregnated into the sap wood. 

M o d e rn M e c h a n ix 



French Flivverplane Has Novel Wing Arrangement 

POWERED by a motor of only 
20-horsepower, a newly de

veleped French "flivverplane" is 
said to be capable of traveling 
at a speed of 95 m.p.h. Enough 
fuel can be carried by the tiny 
plane to i n  s u r e a minimum 
cruising range of 350 miles. 

Boasting two wings of novel 
shape and design, the diminutive 
plane presents an unusual ap
pearance both in flight and on 
the ground. The front wing is tapered and 
connected to the fuselage at a point in front 
of the cockpit. The rear wing is tapered, has 
a forward sweep, and features airfoil panel 
controls which serve as ailerons for banking 
the plane during turns and as an elevator to 
control the plane's climb or descent. 

Amateur Creates New Glue 

Ill hio cellar laboratory, Belljamill K. Albrecht, an amateur 
chemist, compounded a slue lous aought after by skilled 
chemists. It ellablea metal aheeta to adhere to wood, plaster. 

IN A SMALL cellar laboratory, Benjamin 
K. Albrecht, an amateur chemist, is said 

to have solved a problem which for years 
has been the despair of industrial chemists 
-the compounding of a glue that would cause 
thin sheets of copper, brass or other metal 
to adhere smoothly to plaster or wood sur
faces. The Albrecht adhesive defies chemi
cal anlysis because some of the ingredients 
vaporize before they can be properly iden
tified by chemical tests. 

Rather than organize a company, which 
would necessitate disclosure of his formula, 
Mr. Albrecht plans to produce the new ad
hesive on a small scale only. 
M a r c h ,  1 9 3 8  

Pruenti.bg: a novel appearance becau1e o f  the peculiar arrana-e� 
meat of its wings, this French "flivverplaae" is aaid to 
travel at 95 m.p.h. and has a cruisins ranse of 3 5 0  miles. 

Biologist Checks Bird Flight 

DUCK hunters sometimes declare mallards. 
pintails, and other waterfowl they miss 

we..e traveling 75, 100 or even 15(} m.p.h. 
More likely, the birds were flying between 
40 to 70 m.p.h., according to a report madf! 
to the Department of Agriculture by May 
Thatcher Cooke of the Biological Survey 
Bureau. The report includes tabulated rec
ords . on the flights of more than 100 classes 
of birds found in the U. S. 

The report states that the age, state of 
plumage, and other physical conditions of the 
birds result in varying flight speeds even for 
birds of the same species. Wind and other 
atmospheric conditions also cause speed va
riations, but tail winds do not help the birds' 
flights as much as might be expected. This 
is explained by the fact that in · order for a 
bird to remain aloft it must rest on a current 
of air against the under side of the wings and 
this current must come from the front, not 
from behind, the backward tilt of the wings 
catching the wind. 

Tiny Watch Wom Like Ring 

CAPABLE of 
running for 

46 hours without 
rewinding, a tiny· 
watch developed 
by a Swiss manu
facturer is fitted 
to a band and 
worn like an or
dinary finger 
ring. The watch 
f e a t u r e s un
breakable glass. Worn like ea o r d i n a r y  riaa, 

this watch keeps accurate time. 
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SAFE because it's unbreakable-is that the 
picture of the automobile as it will be 

in the near future? 
Many engineers say "yes," pointing to the 

greatly fortified 1938 car as evidence The ma
jority of them agree that if cars can be built 
with sufficient strength to withstand today's 
punishment it should be but a short step to 
a car that can take a bad spill and not be any 
the worse for it. 

The idea that cars should crack up when 
they collide is coming to be regarded as a 
relic of pioneer days in motordom. Many 
years ago engineers decided that unless they 
built what is known as a high "factor of 
safety" into each of the car's major units 
there could be no real endurance. Cars 
would not be practical with rear axles break
ing down at every abrupt start or with springs 
.collapsing every time a bad bump came along. 
Now the demand is for greater security 
against the possibility of damage from col
lisions of all kinds. 

This is indicated in the offering of grille 
guards and special bars for use in reinforcing 
the bumpers. It is not improbable that we 
will witness a revival of one of the features 
of the erstwhile Marmon car, in which the 
steel running boards served as side bumpers. 

One of the popular attractions at amuse
parks is the midget automobile which is sur
rounded by a continuous bumper. So much 
strength is provided by this simple arrange
ment that the driver can strike the wall or 
.collide with another car without risk to either 
the car or himself. It is the unbreakable 
car of the future in miniature. A few years ago a pioneer along these lines 
startled New York by striking "L" posts at 
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COM IN& 
speeds up to 35 miles per hour. With a special 
bumper on the front of his car he was able 
to laugh off the usual collisions with these 
immovable objects which have meant so 
much grief to motorists in Manhattan. The 
bumper took the shock gracefully, allowing 
the car to dissipate its momentum and come 
to rest without too much confusion. What 
the driver lacked then he now has with the 

Running your car into an immovable object at 20 m.p.h., 
produces a shock that is as great as if you drove the car off the 
roof of a one-story building (above ) .  Naturally, a head...., 
collision betw,eD movitJ.g c;ars involves an ev'D greater JllhocL 
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Is the crash
proof car a 
d r e a m ?  
Read this 
p r o p h e t i 
cal article.  

by 
Frederick 

Russell 

CARS THAT CAN ''TAKE IT" 
newer cars-a carefully designed safety in
terior with no sharp protrusions and no con
trols that are apt to spear him. The combi
nation at that time would have accelerated 
the trend now so evident toward the car that 
can "take it." 

It isn't that drivers want to be able to crash 
into things without paying the penalty, but 
simply that they demand protection against 
that small, but always present, group of 
thoughtless o p e r  a t  o r s who continually 
threaten to crash into them. At the present 
time any serious head-on collision is certain 
to result in expensive repairs not only to the 
front end assembly but to the engine itself. 
It is a popular wisecrack to refer to the en
gine of the modern car as the front bumper. 
This may be a factor in hastening general 
adoption of the rear-engined car. 

The car shown below wos deliberately rolled over to te!lt the 
strength of its all·steel body. It is such test "stunts" that will 
help automotive eagineers to produce the safer and strona-er, 
but liehter, car of the future as depicted ia the sketch above. 

M a r c h, 1 9  3 8 

We have gone a long way with the all-steel 
body, non-scatterable glass and low center 
of gravity, but the car has had too many 
"arms and legs" that can be maimed in even 
minor accidents. There will be a tendency 
toward bodies of heavier gauge steel so that 
the body itself will help the chassis remain 
in alignment. Glass is now being perfected 
that will not even shatter when it receives a 
blow. The best we have today is glass that 
does not scatter when broken. Building the 
engine and chassis lower to the ground has 
done much to save upsets, but the next step 
is designing cars which cannot upset. Pos
sibly motordom may borrow an idea from 
the familiar ash stand which can be tipped 
over but which will not stay upset. 

The automobile industry knows no such 
word as "can't." It meets every challenge. 
Today motorists are beginning to wonder 
why they should have to pay big repair bills 
if, through some miscalculation or misfor
tune, they have not been able to keep the car 
to a safe course. Motorists long since refused 
to consider a car so weakly constructed that 
the roughest useage would crack the frame. 
Now they want a frame that will be equally 
shock-resistive in a collision. 

The shock-proof car can be d o n e  in 
quantity production because it is already 
being done on special order. One of the 
manufacturers of high-priced cars recently 
exported to Asia a remarkable vehicle for use 
by a foreign potentate. The car is entirely 
bullet-proof and is so strong that no ordinary 
collision could best it. There is no way any
one can gain access to its interior except 
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with the use of a special key. 
It is said to be annored mo
toring de luxe. 

This does not mean, how
ever, that we will have to 
carry around tons of steel in 
order to enjoy t h i s new 
security awheel We are 
going to benefit by t h e 
amazing new developments 
in metallurgy. Stronger but 
lighter materials will find 
their way into the picture. 
The camera is playing an 

® 

Deoi1111ed to eue the impact of bead·on collioiono with im· 
movable obiecto, the bumper sketched above feature• a three· 
inch ootid rubber bar attached to the chasoio by pivoted 
oteel claws. FiiJ. 1 obowa bow bumper looks when contacting 
an irre1Jular object and, Fig. 2, when contactiniJ a tree. 

important role in the study of the structure 
of metals. weaknesses in steel are quickly 
detected through the micro-camera photo. 
And steel will be but one of the metals used 
in the fashioning of the car that will be im
pervious to collision. 

In fact, some go so far as to predict that 
rubber may be the answer to this new se
curity. Many experiments along these lines 
are engaging the attention of those who are 
b uilding tomorrow's automobiles t o day. 
Rubber is being used for so many parts for
merly reserved for metals and wood it is not 
at all improbable that it will play a role in 
providing the answer to the problem of 
building parts that will withstand shock 
without breaking or without getting out of 
alignment. Rubber now is used for battery
cases, spring shackles, motor supports and 
many other parts which are subjected to 
extra strain. Success may lie in meeting the 
shock of impact by means of flexibility, re
siliency, elasticity. It is exactly what they 
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The a11·oteel body nf the modem car, as shown in the sketch 
above, io the forerunner of the safety car of the future. 
The automobile industry know& ao such word aa ucan't/' 
aad ita engineers are constantly experimenting with.. and 
teotiniJ, new deoi11111 for cora that will be crash·proof. 

have done in solving the problem of exces
sive engine vibration. 

Translate floating power into the effort to 
provide an unbreakable car and we see rub
ber in a new light. Perhaps the shock-proof 
car of the future will absorb impact, bending 
and yielding in accordance with the nature 
and severity of the blow, but without any 
serious consequences. 

It is the low pressure tire that has done so 
much to lessen the annoyance and danger of 
puncture. High pressure tires banged over 
the road, forcing nails and glass through the 
tread to the inner tube. Today the low pres
sure tire actually rolls over many sharp 
objects, yielding but not picking them up. 

Shock absorbers were first introduced in 
America in 1904. Their virtue largely lies 
in controlling spring action by checking ex
cessive compression and recoil of the springs, 
but the "shocks" are a part of the stabilizing 
process, joining with the anti-away bar in 
helping the car fight a million collisions with 
the road surface. It is incredible that with 
such remarkable strength and endurance 
under the car we still have extremities that 
fold up like a piece of cardboard when under 
any extra strain. All the driver need do is 
scrape a bit of high curbing and he has a 
badly mashed fender to show for it. 

We are, of course, dealing with terrific 
forces when we aim to make cars immune to 
collision damage. A mass of two to four 
thousand pounds is something to reckon 
with when it is shooting through space a mile 
a minute. Did you know that at the modest 
speed of 20 miles an hour a car is shaken 

[Continued on page 122] 
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moN-STOP AROUND THE WORLD ! 
·IN A J:LIGHT TO 1\.JE. NORTI-1 DOLE, 
ADMIRAL BYRD ANDFLOYD BEN N ETT 
MADE A NON·STODTRIP AROUNDTI-JE 
WORLD WJ.JEN TJ.JEY REACI-lED TI-lE 
TOP OJ: TI-lE GLOBE.-

#. R udn id,A?ar!cl?eS'Ier, lk'/1. 

ORLD'S TINIEST MAIL TRAIN !• BECAUSE 
TI-lE Dl STANCE !='ROM TI-lE NEAREST ROAD 

TO I-llS" J.IOUS�. A MAN IN OR EGON J.l A S  
CONSTRUCTED A MODEL TRAIN WI-IIC!-1 DULLS 
A SPECIAL MAIL COACH FROM THE ROAD TO 
H IS  DQQR.-G . .Def/i'.b!:s; Fcilh'ieN, Oh'!a. 

f:.1 ROPE AROUND TEXAS!-W ALL 
Tt-l!; ROPE USED IN BARNUM A N D 
BAI LEY CI RCUS WERE MADE I NTO ONE. PIECE, IT COULD REACI-l AROUND 
TI-lE STATE OF Tt:.:\AS.-

.8./Iunt; 1./ouston. Texas. 

3 0 0  
-r oJ\J � I 

I!l t L  SUPPORTS 300TONSI· 
A F'I L M  OF OI L  J.--32 OF AN 
INCH TI-IICK WILL SUPPORT A 
300-TON LOAD, A N D  W I LL P E R MIT TJ.l E OBJ ECT, I F  
BALANCED CORRECTLI, TO 
BE. PUSHED AROU N D  WITH 
E A S E.. IY.Niller, .Rod is'landJ!L 

Five dollars will be paid for tbe oddity selected by Nic Sprank as the best of the month. One dol!ar will be paid for all otners 
used on this paee. Send your oddity to Nic Sprank, Editotial Office, Modern Mechanix, 1501 Broadway, New York, 
N. Y. Source or proof of each oddity must be givea. Send all oddities separately, not with other manuscripts or letters. 
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Machine Enables Operator To Determine Egg's Sex 

Devised by Dr. Williard P. Funk, retired university chemistry 
professor ( seated ) ,  this electrically operated machine makes it 
possible to. determine. and chan11e the sex of newly laid e11gs. 

Plane Cannon Demonstrated 

A FLEXIBLY mounted . airplane cannon 
recently demonstrated at N e w a r k , 

(N. J.) Airport fires a 37-mm explosive shell 
weighing one and one-tenth pounds and filled 
with TNT. The shell is a safety type that can
not explode while being loaded in the cannon, 
which can be fired as a single-shooter or as 
an automatic with a clip of five shells. 

Flexibly mounted, eaablin.g it to be aimed in · aay direction, 
this new airplane cannon tires a 3 7 mm TNT -filled shell. 
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,tN ELECTRICALLY operated machine 
ft which, it is claimed, makes it possible 
not only to determine the sex of newly laid 
eggs, but to change the egg's sex as well, has 
been invented by Dr. Williard P. Funk, a 
retired University of Michigan chemistry 
professor. According to experts, the new 
machine may revolutionize the extensive 
hatchery industry. 

To use the device, the newly laid eggs are 
placed in wood frames which have wire-mesh 
bottoms, the wire-mesh being connected to 
a cable leading to the machine while another 
cable leading from the machine is connected 
to a metal instrument held in the hand of 
the operator. When the instrument is held 
over an egg, the tone of the sound produced 
in the machine signifies the egg's sex. 

Splint Saves Horse's Life 

Placed on an animal while under an aneetnenc, tbe met•l 
splint shown here holds broken bones 1o11ether until mended. 

USED successfully in treating about �00 
dogs with broken legs, an adjustable 

metal splint was recently used by Dr. Otto 
Stader, of Philadelphia, Pa., to join the bones 
in the broken leg of a horse, thus saving the 
animal from the death usually meted out in 
such instances to end the animal's suffering. 
The "operation" took place at the University 
of Pennsylvania SChool of Veterinary. 

The splint device consists of four stainless 
steel pins which are inserted into the bone 
above and below the break. The pins are 
then joined by an adjustable steel bar which 
enables the surgeon to set and hold the bone 
ends in place until the fracture has healed. 

Bl o d e r n  Bl e chanix 



Electric Light Unit Shows 
Driver's Signals At Night 

EASILY attached to the roof of an auto
mobile at a point above the window on 

the driver's side, a compact electric light 
unit developed by a Long Beach, Calif., in
ventor �asts a concentrated beam on the 
driver's arm when extended for signaling 
while motoring at night. The light is also 
said to be practical for reading road maps 
and can be used as an extra parking light 
in crowded areas to lessen the danger of side
swiping crashes. 

The tiny safety light has five parts and is 
housed in a chrominum-plated, two-piece 
brass shell. The bulb is an ordinary tail
light type, connected to the car's light switch 
by a wire which runs under the upholstery. 

Hydraulic Scaffold Devised 

Buily auembled, thio hydraulically operated ocaftold baa 
u elencin�r ru�re of from Z :Y. feec co ZZ feec above sround. 

ONE-MAN control, ease of raising, lower
ing and moving from one place to 

another are features of a new hydraulic scaf
fold produced by a well-known manufac
turer. The scaffold operates through a range 
covering a height of only two feet, eight 
inches from the ground, to a height of 22 feet, 
rising at a rate of 8 feet per minute and 
lowering at 10 feet per minute. The unit 
is mounted on small rubber-tired wheels. 

M a r c h, 1 9  3 8 

Hawed in a mecal shell (moen) moUilced over driver'a win· 
dow ( cencar) , a compecc electric li�rht unit invented by Anhur 
Vauljl!m. cuh a beam 011 driver'• aigualo at niaht (bottom ) .  

Waterproof Sand Exhibited 
WATERPROOF sand constituted one of 
. the many marvels of modern chemistry 
exhibited at a Chemical Industries Exposi
tion recently staged in New York, N. Y. In 
a convincing test demonstration, water was 
passed through a series of curves in the 
chemically treated sand without becoming 
even partially absorbed. 

This teet dem.onattatioa abowl!l water passing through curve. 
in chemically treated oud withouc becomina abaorbed. 
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Dr. C. Audrey Richards, internationally known authority on_ 
Forest Pathology ( left) , dispenses advice that has saved 
many a wooden home from destruction by rot as shown above . 

• aman IS 
Waad Expert 

EVER since 1928, V{hert Dr. C. Audrey 
, Richards became head of the Madison 

(Wis.) . br�nch of the Division of Forest 
P-athology, Bureau of Plant Industry, of the 
United States Department of Agriculture, 
samples of decayed wood sent to the depart
ment at Washington, D. C., have been referred 
to her. It is only within recent years that 
the government has offered a diagnostic 
service such as Dr. Richards now con
ducts to help anyone who desires aid in 
solving problems of wood decay, but it has 
already developed to be a much sought after 
service. 

To the uninitiated it is uncanny the way 
she is able to determine why the floor of a 
village library in southeastern Wisconsin 
rotted away within two years after it was 
built; why buildings up and down the West 
coast and in the Gulf states last only a few 
years; why, in a costly Florida home, only 
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the metal electric light fixtures were usable 
five years after it was erected; what is caus
ing the discoloration on a window sash; why 
veneer, wood pulp, or magazines mold, or 
why fence posts decay. 

Dr. Richards' receipt, recently, of a pine 
board stained a brilliant red affords illus
tration of her work and service. The person 
sending. the board from New Orleans wanted 
to know what was causing the red discolora
tion. It was up to Dr. Richards to find out 
and to aid in controlling or preventing a re
currence of the defect. 

The sample was split open under sterile 
conditions and small slivers were removed.. 
These were placed in small test tubes with 
a nutrient medium (an agar containing malt 
extract) , upon which flingi will grow readily. 
From all of the slivers the same fungus grew, 
and was thereupon assumed to be causing the . 

[Continued on page 120] 
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British Cruiser Has Hangars For Scouting Planes 

A RECENT a d d i ti o n  to the 
British fleet, H. M. S. Shef

field, a new class of cruiser, boasts 
armor-clad hangars to house the 
two folding-wing scouting air
planes with which she is equipped. 
The planes are mounted on slide
track platforms, enabling them to 
be removed from hangars and pre
pared for flight in a few minutes. 

The new cruiser features arma
ment consisting of twelve six
inch guns and eight four-inch 
guns, which are used for anti
aircraft defense. After trial runs, 
the cruiser will be at�ched to 
Britain's Second Cruiser Squad
ron of the Royal Navy. 

Silent practice io possible with this dummy piano, the key· 
board cau1ias "notet'1 to light up oa the musical scale panel. 

SILENT piano practice is afforded by use 
of a new keyboard and panel recently 

developed. The panel features a reproduction 
of the musical scale on which the notes are 
represented by small electric bulbs. When 
the pianist touches the keyboard, the panel 
bulbs connected to the struck keys become 
illuminated, enabling the pianist to check his 
playing without a note being heard. 

March , 1 9 3 8  

Britain's new 9,000·toa cruioer, H.M.S. Sheffield, i s  equiP\'•d 
with armor-clad hanJJa.r• to protect her two foldinJJ•WIDIJ 
scouting; plaaea aaaiDst heavy seas and inclement weather. 

Model Locomotives Exhibited 

V
ALUED at $20,000, tiny streamlined 
trains, oil burners and electric "iron 

horses," were placed on exhibition by the 
National Model Railroad Association during 
a convention held in Los Angeles, Calif., re
cently. The exhibit consisted mainly of re
productions built to a scale of one-quarter 
inch to one foot and all were working models. 

One of the models exhibited was a repro
duction of an eight-wheel Denver and Rio 
Grande Railroad locomotive, which bums 
coal and develops 200 pounds steam pressure. 
Another model that created considerable in
terest was copied after the famous DeWitt 
Clinton locomotive which was in operation 
as early as 1831. 

These models were placed on exhibition at a recent conveation 
of the National Model Railroad Association. The larJJe loco· 
motive bums coal and develops 200 pounds ateam pressur�. 
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TREES 
that 

TRAVEL 
by 

John Walker Harrington 

6t-i 

Many mechanical devices, like the one shown above, have been 
developed to l ift trees from the ground and tilt them so they 

can be loaded aboard trucks for transportation to a new site. 
Top photo-Soil must be closely held around the roots of trees 
while being transported, so the earth 01nd roots are well pro· 

tected by a burlap wrapping, reinforced by ropes. 

T
EN thousand full 
grown trees from 

here, there and every
where are going to the 
N e w  Y o r k  World's 
Fair of 1939 to adorn 
and shelter its once 
naked site. They will 
each be from 30 to 50 
feet high and about 25 
years old, and supply
ing them is said to be 
the largest contract of 
its kind ever under
taken by nurserymen. 

The massing of this 
vast 1 e a f y army is 
ample proof of the fact 
that this country now 
leads all other nations 
in the art and science 
of transplanting ma
ture units of forest 
and g r o v e . Skilled 
American engineers 
and forestry experts 
are daily uprooting 
and transplanting trees 
two and three times 
the size of those bound 
for the F 1 u s  h,i n g 
M e a d o w s , and the 
United States Patent 
Office has on file scores 
of designs for ingeni
ous devices for lifting 
t h e  s e huge growths 
f r o m Mother Earth 
and transporting to 
strange, new stances. 

M o d e r n  M e c h a n ix 



Transplanting even 
a nursery two-year
old e m b o d i e s  some 
risks, and to move a 
tree that is aged a 
quarter of a century 
or more is a capital 
operation for which 
the mature elm, oak, 
pine, or whatever it 
may be, has to be pre
pared if it is to with
stand t h e  s h o c k .  
Months b e f o r e the 
date of removal it is 
encircled with a shal
low trench of about 
the same diameter as 
the s p r e a d of its 
branches. Small roots 
projecting beyond the 
circle are cut off, and 
frequently larger roots 
extending beyond the 
trench are dissected 
with pointed crowbars 
and preserved. 

The branches of the 
tree are then pruned 
somewhat so as to 
ease the strain of feed
ing them on the re
duced r o o t system. 
This is done, of course, 
when the tree is still 
in winter sleep, which 
is Nature's anesthetic. 

The area edged by 
the trench is then un
dermined and the mass 

M ar c h ,  1 9 3 8  6i 



Abov�-Undertilking a job of mammoth propor� 
tions, tree movers 8re trarisplanting 10,000 trees 
from five states on the 'Flushing Meadows site of 
the 1939 New York World's Fair. Below-Trees 
are transported horizontally on special trucks. 

of earth and roots is tied up with burlap and 
braced with heavy timbers. The resultant 
bundle is known as the "ball" and, as the 
full grown tree must have plenty of its own 
native soil if it is to thrive in its new place, 
the balls for valuable trees may weigh as 
much as thirty tons, and whole growths tip
ping the scales at 100 tons are not uncommon. 

Lifting the "patient" out of its old bed is 
done gently. The trunk is first carefully 
bandaged with burlap to prevent the bark 
from being scraped or injured, because any 
wounds on the "skin" lower vitality at a time 
when it is most needed. When well prepared, 
however, the bound tree can be efficiently 
raised by specially devised derricks, sleds, 
planks and rollers or by-ways which may be 
specially suited to the problem in hand, but 
in all cases the tree and its ball are coaxed 
along, not yanked up as if in the hands of 
an amateur dentist. 

In the pioneer days of the art the trees 
were transported in an upright position or 
prone with branches first. Nowadays the 
ball travels foremost, the branches in the 
rear being closely bound to prevent inter
ference with traffic. Many large specimens 
are loaded on gondolas or platforms of freight 
cars at a balanced angle so that they are thus 
able to easily negotiate bridges en route. 

All the way from the old sites to the new, 
the migrating trees have to be nursed along, 
duly watered and kept from undue strains. 
The pits must be ready for them on arrival, 
and once lowered into position, they are 
tamped in quickly with rich earth which 
blends with that of the balls. The burlap 

[Continued on page 118] 



Glass-Nosed Plane Cons, ructed For Aerial Mappers 

DESIGNED fOl' use by aerial mappers 
and photographers, an unusual glass

nosed airplane has undergone initial tests 
at Marshall, Mich. Constructed to plans 
drafted by Talbert Abrams, an aerial sur
vey company official, the plane affords un
obstructed forward and downward vision 
for both pilot and mapper. 

The motor is mounted at the tail of the 
fuselage, serving to push rather than pull 
the plane through the air. Dual rudders 
are mounted on a boom extending from 
the rear of the fuselage. 

Sand Yachts Provide Thrills 

Plenty of thrills are provided for pleasute seekers who try 
theit" hand at navigating one of these sand yachts. Steering 
and sail control are achieved by means of dual hand wheels. 

SAND yachting has developed into a popu
lar sport with t h e pleasure seeking 

visitors at the beach resorts near Le Touquet, 
France. The "yachts" used in the sport 
consist of a simple chassis mounted on four 
automobile wheels, seats for four passengers 
being slung inside the chassis frame. A mast 
and sail are mounted at the front end of the 
chassis, sail and steering control being ac
complished by two hand wheels. 

Featuring a glau nose, this airplane was designed fot use 
by aerial mappers and photographers. The motor is mounted 
at the rear. N"'ce the tricycle type landing gear arrangement. 

Chain Converts Into Girder 

A COMPACT apparatus that transforms a 
specially made chain into a semi-rigid 

girder has been developed in Paris, France. 
Michel Le Roy, an aviation mechanic who 
invented the apparatus, believes the device 
will be used as a radio antenna for tanks, sub
marines and railway signal towers. 

To operate the chain-girder device the 
specially constructed chain is passed through 
a metal bottle-neck by the turning of a con
trol wheel. The design of the bottle-neck is 
such that it interlocks the parts of the chain 
which then emerges in the fonn of a semi
rigid girder. Turning the wheel backwards 
causes the gil·der to re-enter the bottle-neck, 
whereupon it again assumes a chain form. 

Developed in France, this apparatus transforms a chain into 
a semi-rigid eirder. Insert shows how chain parts interlock. 



by Montgomery Mulford 
,l iRMAIL postage stamps have gained the 

ft attention of a large number of adults, 
who collect stamps as specialists or for the 
purpose of investment. This group of stamps., 
the youngest in point of years of existence, 
has already revealed numerous adhesives 
which have spurted upward in value and in 
real historic interest. Astonishing values 
are realized with some of the stamps pro
duced for airmail matter. 

The 24-cent U. S. airmail stamp of 1918 with 
the center inverted has a catalogue value 
today of over $3,700. It is one of the airmail 
stamp classics of the world.· Many U. S. 
airmail stamps, which are not errors, are 
steadily rising in price, too ; in this category 
we find the 1930 airmails picturing Zeppelins, 
Scott's numbers 1313 and 1314 in particular. 
These two issues are priced the same, both 
used and. unused! 

[Continued on page 132] 
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Inlay pieces of light 
and dark stock are cut 
out on a jig saw, then 
glued to form the post 
shown below. • Post is 
turned to shape on lathe. 

POST BUILT U P  
RE ADY FOR T U R N I NG 

A Jig Sawed 
Inlaid Lamp 

by D. C. Marshall 

I
NLAYING in the usual manner on flat surfaces 

requires a lot of careful work, and inlaying on 
turned pieces such as lamp posts is almost impossible. 
Jig saw inlay opens up a field for unusual types of 
inlaying and it takes but a fraction of the time needed 
for the other type. 

The lamp shown in the accompanying photograph 
is an example of such inlaying. The ship rides the 
waves of the sea and the waves continue entirely 

Tum the s p i n d l e  
stock t o  shape o n  a 
lathe, using dividing 
calipers for obtaining 
the dimensions given 
in details below. The 
inlay ship design in 
the lamp at right is 
hut one of the many 
d e c o r a t i v e  effects 
that are p o s s i b l e. 

around the post of the lamp. 
To make such a lamp, first secure a 

piece of dark wood such as walnut and 
build up the thick portion to a size 1 

[Continued on page 120] 
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"SEA ROVER'! A 

by Ralph T. Moore 

F
EW ship models suggest the 
adventure and daring charac

teristics of the Viking boats of a 
by-gone age. Few indeed are as 
simple to construct for the effect 
obtained and the "Sea Rover" 
will grace any radio or mantel 
with barbaric splendor. 

The first part to construct is the 
hull. Referring to plan, mark out 
the upper or top piece as shown 
on a piece of 1 by 4-inch wide 
stock. Then cut out the front for 

T h i s  miniature 
replica of the fa- · .. 

mous ships that 
sailed the seas 
hundreds of years 
ago makes an un
usual radio con
sole decoration. 



... 

Viking Ship Madel 
the figure-head. This may be made of 
several pieces if desired - and is so il
lustrated. Glue this upper part to two 
pieces 1 by 4 by. 15-inch long and saw out 
the shape on a ba-nd-saw. Saw the eleva
tion first and the plan next. Knock off 
the bottom corners with a saw and wood 
rasp and then shape the bow and stern on 
a disc sander. Next cut out the figure
head and the two keel pieces, the former 
from 1-inch stock and the keel pieces from 
%-inch stock. 

Photo 1 shows the completed hull with 
the keel in place, this being glued and 
nailed. At this point the hull should be 
sanded very smooth, and the % -inch hole 
drilled for the mast. Next carve the 
figurehead and taper the bottom to blend 
with the keel. Sand smooth and glue and 
nail in place as shown in Photo 3 .  Thus 
far it has been assumed that white pine be 
used in the construction, but if preferred, 
oak may be used, with the hull in natural 
finish. 

The rudder pivot is next cut from a piece 
of metal or hard wood and fastened to the 
notch in the keel with woodscrews. Saw 
out the rudder and the tiller bar from 
%-inch stock and sand to the shape shown. 
Two small pieces are now glued on either 
side of the stem of the rudder and then 
these are cut down to form a round sec
tion. From light metal fashion the rudder 
bracket as shown and drill for brads. Drill 
a small hole in the top of the rudder post, 
which is a square section, and file a square 
hole in the tiller bar. Drive a pin into the 
rudder through the rudder pivot and as
semble as shown in Photo 2. Taper a %
inch dowel, as shown, insert a small screw 
eye 2 inches down from the top and glue 
the mast in to the hull, as shown in 
Photo 5 .  

Cut out 12 discs 11/z inches in diameter 
from %-inch stock and sand these to form 
a convex face, as shown in Photo 4. A 
piece of %-inch dowel with the ends 
pointed is used for the sail spar. FTom 
1/z-inch stock, mahogany or w a 1 n· u t ,  
fashion ihe standard into which the keel 
slips and holds the ship upright. At this 
point shellac the entire model and when 

Photo 1 .-The hull is built t�p from several pieces of pine 
stock, glued together, cut roughly to shape on a band saw. 
Final shaping is done with wood rasp and power disc sander; 

Photo 2.-The rudder bracket is formed from a strip of light 
metal and mounted with brads. The rudder and tiller bar are 
both cut from o/s -inch stock and sanded to the shapes shown. 

Photo 3 .-Carve the figurehead and taper the bottom to blend 
in with· the keel. Use l-inch stock for this. Keel pieces are cut 
from 'l2 ·inch stock, sanded smooth and glued in po&ition . 

Photo 4.-Decorative shield&, six on each side of hull. are 
cut from V.·inch stock to a diameter of 1 Y2 inches. Sand one 
side so that they assume a convex shape, then nail in place. 
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dry sand thoroughly. From linen . or 
muslin cut out the sail and streamer 
to dimensions slightly larger than shown 
and seam the edges to receive No. 16 
copper wire. The top seam in the sail 
is large enough to permit the spar to 
be inserted easily. Now paint the sail light 
gray and the streamer yellow. When dry, 
paint on the suggested designs or any 

,.. other that suit your fancy. Paint the en-
tire hull assembly dark gray. Paint the 
12 shields in bold striking colors. Sug
gestions-yellow on blue and visa versa; 
black on silver; white on red. Then nail 
and glue these to the hull, as shown, touch
ing up the nail heads with paint. Force the 
No. 16 wire in to the seams of the sail and 
wire the spar to the screweye on the mast. 
This is also done to the streamer; allow 
enough wire to project from both the sail 
and the streamer to fasten them in posi
tion. Shape the sail into a graceful billow 

and "wave" the streamer in a realistic 
fashion. Using bronze or aluminum paint, 
scribe the scales on the neck of the figure
head and paint the mouth red with white 
teeth. 

With the model completed, construct a 
suitable cradle or stand for holding the 
ship in an upright position. Either pine 
or . oak may be used, the latter being pre
ferred if a natural finish is to be given the 
wood. 

Cut out the base of the cradle from a 
piece of stock measuring 4 inches long, 2 
inches wide and % inch thick. Round off 
the corners and sand smooth. The keel 
supports are quarter-round pieces, spaced 
% inch apart and screwed to the base from 
the underside. The accompanying plans 
show the base construction in perspective. 

Work carefully and you will have a 
model to be proud of, or a present that 
cannot fail to delight the receiver. 

Photo 5.-The mast is merely 
a . t'ampered �'2�inch dowel glued 
in a hole provided for it in the 
hull. A screweye, inserted in 
dowel two inches from the top, 
provides for the sail rigging. 

Left-This scale plan shows 
both profile and half deck of 
usea Rover". Construction 
may be of either white pine 
or oak� the latter if a natural 
finish is desired. Cut the sail 
from linen or muslin, seam the 
edges and insert No. 16 wire 
rigging. Sail may be varnished 
or painted gray to render rigid. 



Original Ide a s  Fa r M a l a risls 
Wire Brush Cleans Brake Linings 

'
T

HOUGH brake linings may squeak, slip or grab, 
this is no indication that they are worn out and 

have to be replaced. Very often the trouble is due to 
the asbestos fabric being worn smooth or glazed by a 
film of oil. To restore the brakes to their original con
dition, remove the wheels, brush bands briskly with 
a wire brush, then rub castor oil into fabric.-A. W. 

Inexpensive Running Board Cement 

A CEMENT with lasting adhesive qualities can . be 
easily made from melted inner tube rubber and 

asphalt. Cut up about two pounds of scrap inner tubing, 
place in a can and heat until the rubber melts into a 
sticky mass. To this add four pounds of paving asphalt 
and mix both thoroughly. Apply resulting cement in 

Fly Spray Makes Spring Painting Easy 

CAR owners will find that a periodical painting of the springs 
and underside of the fenders not only prevents rust, but 

improves the appearance of the auto. A fly spray, filled with 
thinned quick-drying asphalt paint, permits the painting to be 

d o n e  w i t h o u t  difficulty. 

usual manner. - A. Tempe. 

Double Louvers Keep Motor Dry DOUBLE louvers installed inside the car hood provide 
' protection for the motor against rain and snow. 

Secure an old hood and cut out the louver section from 
each side. Drill corresponding holes in each corner of 
the resulting pieces and in the car hood, then mount with 
machine bolts on l-inch pipe spacers. Install louvers so 
that th\! vanes are staggered and face opposite direction 

Furnace Cement Repairs Muffler 

NOISE in the muffler can usually be traced to cracks 
in the metal case covering the inner baffles. These 

cracks are not only annoying but dangerous as well, 
since they permit obnoxious gas to escape and seep into 
the car. A quick and lasting repair for damaged mufflers 
can be made with cement such as sold for furnace and 
stove repairing. Cracks and seams can be sealed by 
applying cement with a flat stick or putty knife.-A. W. 

from regular louvers.-Axel Ogren. 
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;TO F E L L  A TR E E, 
FOLLOW LOW·DOWN 

' B O X  C U T  W IT H  
ANOTHER ONE O N  
O P P O S I T E  S l O E  
HIGHER U P. T R E E  
S H O ULD F A L L  I N  
D I R E C T I O N  O F  LOW· 
ER CUT. U T ILI Z E  

. NATURAL LEAN OF 
T R E E  W H E N E V Ef\ 

· P O S S I B L E  

T ITTLE wonder the axe has been 
L described as "that sweet Ameri

For it is the winter bread
winner of many a backwoods farmer 
and indispensable companion to every 
trapper, hunter and woodsman the 
continent over. 

To handle an axe correctly is an art. 
well worth learning. Like most arts, 
pleasure comes with practice until the 
rhythmatic swing of a well selected, 
properly cared for tool is mastered. 
Handling it becomes a satisfaction, not 
to mention the healthful exercise also 
derived. 

To get work done with a minimum 
of tiring effort, the axe must be se
lected for the job in mind. For 

. instance, a weight intended for felling 
large trees would be a nuisance on the 
trapline, even by a guide who likes 
both his axe and ammunition on the 
heavy side. Likewise, a belt axe is 
regarded as a toy by the lumberjack. 



Professional choppers use the heaviest axes, 
usually double-bitted, Years back, when big 
timber was plentiful, heads weighed 5 pounds 
and handles were 3 feet long, Today, with 
smaller trees, a 3%-pound axe handles faster 
on the trunks and chops limbs easier, Chop
pers use axes with two cu•ting edges.for other 
reasons than because of their peculiar balance 
which makes swinging, up to a certain point, a 
pleasure. One edge can be thinned to razor 
sharpness for the fine work of felling and the 
other left duller and heavier for chopping off 
limbs. Or one edge may be used on hard and 
the other on soft woods. 

The average man needs no larger than a 2%
pound head with a .28 or 30-inch handle, even 
for. serious winter woodland expeditions. For 
summer work, such as cutting night wood, 

[Continued on page 126] 

Right-To avoid mishaps, chopping should be done in 
a clearine so that axe does not catch on ov•rhead 
branches. Below-5harpen axe with a file commenc
ing 3 in. back, working forward to Ys in. from edge. 



A FOLDING DRAFTI N G  BOAR D  

CORDS ARE STRETCHED 
TAUTLY AND P I N C H E D  
BETWEEN W A S HERS. 
U S E  NO. 4 MACH I N E  
SCREW A N D  N UT 

HERE is a drafting board which will ap
peal to the draftsman who must work in 

limited quarters; the engineering student 
with a dormitory room or home workshop 
enthusiast, who must budget every· bit of 
space in his shop. As a drawing-board it is 
big and roomy, 24 by 42 inches, big enough 
so that most of the pieces entering into a 
home construction project can be laid out in 
full-size detail. Yet, when the occasion 
arises, the board and all its accessories can 
be folded up in a moment's time. 

A commendable feature of this fixture is 
that, when folded, the drawing on the board 

When folded the drafting board 

............ � takes up very little room. Note r----- !!!!:::= ==..._� 
drawing board faces forward for - --� , ..... ··:::::::::���� \ I 
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/� ....... DRAWING BOARD WITH CABLE OPERATED EDGE 
R A D I U S  OF 
BEND I N  
T U B E - 2 "  

I 
28" 40" 

� t 
Tbe pei-spective plan at left shows the general details of the 
drafting board. An ingenious peg arrangement permits the board 
to be adjusted to any convenient angle, or set perfectly vertical. 
The duraluminum straight edge is attached to cable guides at each 
side of the board, thus dispensing with the use of a T-square. 

-� 1/ 8 "  
S E E  ,/ BRASS OR 
DETAIL� C O P  PER 

T U B  INC 

T 

42'' 
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FOR THE WORKSHOP by 
Dick Cole 

faces into the room. This is desirable to the 
home workshop fan who can readily consult 
the drawing for reference. A feature which 
will appeal to the student is that the board 
can be lowered to a table-like position only 
27 inches high, a convenient height for 
typing. 

A slightly elevated tray at the back of the 
board holds the inks and drawing instru
ments. This tray is mounted on the upper 
slide rail, and is always in a horizontal posi
tion, even when the board is folded. A 40-
inch window curtain of the spring roller 
type is mounted on the face of the upper 
slide rail, and the curtain can be pulled 
over the drawing when desired. 

The drawings clearly show every 
point of construction. The posts of 
the frame are shown as being of 
built-up construction, but if the 
builder has routing facilities, it 
is better to rout the slot from a 

[Continued on page 132] 

The front view plan below shows the overall 
height and width dimensions as well as the loca
tion of leg supports, window blind protection cover 
and the plywood tray for holdin111 inks, pencils 
push pins, erasers and draftine instruments. 

'"""------- 43 "--------'� 
OUTER SIDES OF POSTS 
ARE FACE D  WITH 1/4" 
PLYWOOD AFTER SLOTS 
A R E  F O R M E D ----1-t-----' 

' I 
:1::11 

I I 

�:J: :�JI 
I : 

The tilting top of the draftmg board 
it fully adjustable to any convenieat 
anelc. It may also be lowered to a 
ver1ical table�like position, 27 in. high. 

3/8' '  T O P  

·::): .......... === 
:I:JI 
I I 
I 
I 

I" X 5" X 38 " TRAY OF 114" PLYWOOD 
HOLDS INK A N D  DRAFTING INSTRUMENTS 

SHOWING 
HOW BOARD 

FOLDS 

4011 

M a r c h ,  1 9 3 8  

The above profile detail shows the tnanner in which the 40· 
inch roller curtain operates so a1 to provide a ptotective 
covering for the drawing attached to the board. Uprigbts 
are of % ·inch oak with pe111 holes drilled as shown at left. 
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CLEAN CONDENSER IMPROVES REFRIGERATOR 

IN THE domestic refrigerator the condenser 
permits the circulating air to cool the 

liquid refrigerant. The heat transf!'r from the 
fins of the condenser to the surrounding air 
is carried out much more efficiently when the 
fins and tubing are not covered with dust. But 

Drill Press Mixes Paint 

T
HOSE who have tried to mix a gallon of 
paint after it had been standing in the can 

for a year or more know how much effort goes 
into the mixing process before it is ready for 
use. With the help of a power drill press, the 
job can be done in a few minutes. Simply 
hammer several nails through a wooden 
dowel, lock it in the chuck, and snap the 
switch. After about 15 minutes the paint is 
ready for use. 

M a r c h ,  1 9 3 8  

because air is forced through the condenser, 
a large amount of dust becomes lodged in the 
openings and on the surface. To improve the 
efficiency of the unit, the surface should be 
brushed with a cloth. A vacuum cleaner con
nected up as a blower also works well. 

Extra Bowl Improves Heater 

THE conventional bowl heater throwing 
heat in only one direction can be made to 

send its heat in all directions by mounting 
another bowl over it as shown in the photo
graph. A bowl taken from an old burned 
out heater is mounted on the wire guard 
parallel to heater reflector. With the heater 
pointed straight up, the additional bowl 
will cause much of the heat to be thrown out 
sideways.,  

8 1  



CRAFTWDRK 

The plaque which this 
young lady is fastening to· 
the wall is only one of 
the maoy easy·to-malc.e de-
5i&ns produced with either 
a hand or power jig saw. 
Right-Hammered effects 
are obtained by placing 
copper on a hardwood 
block, recessed in the 
center, aad pounding with 
either a ball pein hammer 
or a hard wood mallet. 

4LMOST every print shop has somewhere a a pile of old copper halftones, which are 
practically worthless except as so much old 
metal. They are really pieces of pure sheet 
copper approximately /G -inch thick, tacked 
on hardwood bases. 

In the hands of enterprising home hob
byists these flat copper pieces may be trans
formed into a countless variety of beautiful 
and endW'ing things. Here are the instruc
tions for sawing, hammering, soldering, bend
ing, polishing and coloring copper, together 
with a few ideas on which to try your skill. 

The copper can be sawed easily on a power 
jig-saw. Set the blade guide down almost 
against the material to minimize blade break
age. A little soap or paraffine on the blade 
will facilitate the sawing. When sawed on a 
power jig-saw, the cut will be smooth with 
p1·actically no burr on the edge. Power saw
ing is much faster, too, than hand sawing. In 
many cases the design will be improved if 
you tilt the table and saw the piece with a 
bevel. 

If sawing is done by hand, first cut a 
V -notch about l-inch across and 2 inches 
deep into a l-inch piece of hard wood. The 
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Fram Did 

These pictures sbow tbe two methods by which old 
copper halftones may be cut into intricate shapes and 
desi,ns. While a power jig saw will produce quicker 
and cleaner work, the hand saw is also practical. 

wooden base from one of the halftones will 
serve for this. Fasten it with screws to the 
work-bench with the notched side projecting 
over the edge. Put the blade in the coping 
saw with the teeth pointed toward the handle, 
so that in sawing the cutting stroke is down. 
In this way you can sit at your bench and saw 
comfortably, placing the piece being sawed 
directly over the notch. 

Copper halftones may be formed i n t o 
bowls and trays by hammering or "bossing" 
them as follows : Gouge or pound a spherical 
depression about l lf2  inches across and % 



Capper Halltane 

All o f  the nov.elties shown here were made 
from old copper halftones. Included in this 
group are a napkin ring, picture frame, letter 
opener, copper dish, name plate, wall plaque, 
ash tray, monogram and house numbers. � ASH 

I l ' , TRAY 
'-

inch. deep in the end of a piece of hardwood. 
This piece should be about 3 inches square by 
4 or 5 inches long. Cut the copper into a disk 
the desired size. Lock the block of wood in 
a vise, and lay the copper on top of the block 
with its center over the hollow. Strike it-, 
not too hard-right above the depression, 
with the round side of a ball pein hammer, or 
better, with a small hardwood mallet having 
a rounded face, which can be made for the 

by 
Fred A. 

Beard 

A few of the many uses 
for old copper half· 
tones will be found in 
the sketches at left and 
above. These articles 
are simple to make. 

purpose. Continue striking it, rotating the 
disk; and working the blows spirally around 
the center of the disk until you reach the 
outer edge. The disk will begin at once to 
assume a convex shape. Work patiently, 
keeping its shape always true, and concen
trating the blows where the greatest curva
ture is desired. Always strike so that the 
blows fall directly over the center of the hol
low, so that the copper may be stretched 
into it. 

Copp�r hardens considerably when beaten 
and may have to be annealed or softened once 
or twice during the hammering process to 
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MAR K I NG D I S H  
FOR TR I M M ING 

After beating a sheet of copper into bowl shape, 
trim off the irregular edge by .tnarkine the dish 
with a scratch-awl inserted ia a block of wood. 

prevent it from cracking. This is done by 
heating the copper to a cherry red and plung
ing it into a "pickle" solution consisting of 
9 parts of water and 1 part of nitric acid. 
(Caution: Add the acid to the water. ) This 
bath is to remove the scale of copper oxide 
caused by the heat, and should be kept in a 
glass or earthen vessel. Leave the copper in 
the bath until it becomes free from discolora
tion and rinse it before handling it again. 

Soldering copper can be summed up in 
three simple but important requirements: 
(1) Surfaces to be soldered must be clean 
and bright; (2) a good flux must cover it 
wherever the solder is to be; (3) the object 
or area soldered must be hot enough itself 
to melt the

· 
solder. Most be-

ginners fail on that last point, 
and wonder why the solder 
forms in little globes 
and falls off. If all 
three of those points 
a r e  o b s e r v e d , the 
solder will flow like 
water right where you 

When completed, copper 
craft novelties are pol� 
ished with pumice stone 
and machine oil applied 
with cork buffer. 

want it. A small torch is superior to a 
soldering iron, although a large soldering 
iron is better than a small one, which is no 
good at all except for soldering very small 
pieces. 

The different types of soldered joints as 
well as simple bends in the copper, which 
may be made by using the devices suggested, 
are shown in the sketches. 

The screened face of the halftones may be 
removed with coarse emery cloth tacked on 

a wooden block, followed with 
[Continued on page 138] 

These hardwood jigs are used in 
forming the copper into intricate 
shapes. The copper is placed on an 
anvil and jig driven over it with a 
ball pein hammer in manner shown. 

Too often craftsmen find their soldering 
jobs fail to hold because the metal itself 
was not heated to the same temperature as 
the soldering iron. To insure secure joints, 
preheat metal with blow torch as indicated. 



Fire Extinguishers tarShap and Hame 

These efficient liquid and dry fire extinguishers cost little to make and provide the home and shop with an as�ura�ce of 
safety. At right is shown a self·energizing extinguisher; center, a light bulb type and at right, containers for dry exungutshers. 

F
IRE extinguishers are important acces
sories that no home or shop should be 

without. They may be prepared in either 
liquid or powder form, both having equal 
effect on a blaze. Carbon tetrachloride, com
monly used as a household cleaner, will in
stantly smother a fire, as will dry mixtures 
of sodium chloride, ammonium sulphate and 
sodium bicarbonate. 

Burned-out electric light bulbs serve as 
excellent containers for the carbon tetra
chloride. Remove the brass shell from the 
bulb by heating over a flame, submerge the 
glass envelope (when cool) in a pan of car
bon tetrachloride and break the seal on the 
bottom of the bulb with pliers. Breaking the 
seal will cause the solution to be forced into 
the bulb by atmospheric pressure, after which 
the hole may be plugged with wax. Thrown 
on a fire, the bulb will shatter, releasing the 
carbon tetrachloride. 

A spray extinguisher, operating on chemi
cal reaction, can be made from a large bottle 
fitted with a glass tube stopper. Into the 
bottle is poured 1 part saturated solution of 
sodium bicarbonate and 2 parts carbon tetra
chloride. Fill a perfume vial with sulphuric 
acid and suspend to cork as shown. Invert
ing bottle will cause chemicals to mix and 
shoot out through the glass tube. 

Powder extinguishers can be made by 
mixing 6 parts sodium chloride, 6 parts am
monium chloride and 8 parts sodium bicar
bonate and packing in containers as shown. 

Sliding Stock Room Flashlight 

W
ITHOUT going to the expense of in
stalling numerous fixed lights through

out length of stock room, illuminating in
teriors of long rows of deep drawers and bins 
may be done by stretching a wire overhead, 
parallel to shelving, and suspending a flash
light from wire, by means of sliding ring. 
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P U S H  A L I T T L E  
F O R WA R D  W H I L E  RAISING 

R E A R  O F  SH E L L  S L I G HTLY. 

TH I S  A L L O W S  P E A  TO 
R O L L  BACK TO F I N G E R S  

The �'Old Army Game"-a spectator places a pea under one of the walnut shells, 
the magician shuffles them and asks unde< which shell the pea is hidden. Although 
he watches every movement of the '•right" shell, the spectator wiU be surprised to 
find -the pea under another. These steps show how the trick is performed. Left
How to pick a card selected from a shuffled deck by a member of the audience 
without actually seeing it. This simple card locating stunt has unlimited application. 
By careful manipulation it can be used in drawing several cards picked at random. 

by Colin K. 

Cameron 

S
UCCESS in t h e  

fi e l d  o f  m a gi c  
comes from a combi
nation of such ele-
ments as the magician's skill and experience, 
his hours of practice with perfect apparatus 
and his native endowment in the art of mis
direction-the ability to properly distract 
the attention of an alert and observant group 
of people. In other words, it isn't so much 
the trick itself that counts toward the final 
effect as it is the ability of the one who 
shows it. 

This is particularly true in the presentation 
of "pocket magic," that intimate type of 
trickery into which classification practically 
all of the simpler stunts fall. They are called 
pocket tricks because any apparatus needed 
can be carried easily in the pocket and used 
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repeatedly with little or no preparation. 
The basic secrets of these pocket tricks are 

usually so simple as to be ridiculous. They 
require no sleight-of-hand or other unusual 
skill, but depend mainly t.pon the bland 
calmness of the illusionist. Thus to excel in 
the presentation of this close-up type of 
magic, you must learn to assume that "Why! 
I wouldn't deceive you for the world!" ex
pression at will. If you can do this and at 



the same time accomplish the few simple 
moves that are necessary in each trick, you'll 
probably succeed. 

Take, for instance, the "old army game" 
which you may know better as the shell 
game. The performer shows three walnut 
shell halves and a pea. He openly covers the 
pea with one of the shells, then moves the 
three around on the table in such a manner 
that you are sure you can follow his every 
move. When he asks you to point out the 
shell covering the pea, you always know 
which one it is. 

You do-until the betting starts, but from 
then on you don't seem to be nearly so adept 
at following the movements of the shell with 
the pea. In fact, whenever you are sure that 

[Continued on page 130] 

POCKET MAGIC 
r=� - iC  \,"" 
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The "MagiC Key" stunt described in the above illustrations is performed without 
any special apparatus. A spectator is asked to thread a key on a length of string. 
After doing this be is asked to hold each end of the string while you cover the key 
with a large handkerchief. Under cover of the handkerchief another key is 
attached in the manner shown and the original concealed under one hand, which is 
then slipped do'Wn to take over the ends while the spectator feels the handkerchief 
to ascertain that the key is �till there. This step permits the original key to be 
removed without notice, after which the strings are returned to the assistant and 
the duplicate kE>y removed, with an air of mystery, to complete the illusion. 

In the uspirit Ring" trick. the magician allows 
a member of the audience to slip a 4-inch 
wood, metal or glass ring on a light rope which 
is then securely tied to his wrists. Turning 
around momentarily he mysteriously removes 
the ring without tampering with the rope in 
any way. The secret lies in the use of a dupli
cate ring which is previously placed in his in
side coat pocket. While his back is turned to 
the audienci!: the ring attached to the cord is 
pushed over the wrist and concealed under the 
coat sleeve. At the same time the secreted 
ring is produced and offered for inspection. 
The illusion can be made doubly effective by 
reversing the operation, as explained in the 
artitle� so that the ring i9 once more returned 
to its position on the rope bind�ng the wrists. 

87 



N
OTIITNG grips the interest more quickly 
today than to read of the marvels of 

scientific crime sleuthing. The famous fic
tional detecti'[e of a bygone generation, with 
his calabash pipe and peaked cap, his magni
fying glass a n  d numberless changes of 
costume, has made way for the quiet and 
ur. 1ssuming laboratory technician: a man 
who never goes afield to stalk his prey but 
who toils through the day and often through 
the night, bent over microscopes and other 
modern instruments, patiently accumulating 
the most damning and positive types of evi
dence, the kind that no amount of legal pyro
technics can controvert. 

An unromantic and prosaic figure? Not at 
all! Trained in special schools, he applies 
the latest discoveries of science. He it is who, 
with enlarged photomicrographs of bullet 
scratches made through the ingenious com-
88 

In order to obtain clear fingerprint impressions, an 
applicator plate ntust be used. On it is placed a small 
amount of printer's ink which is rolled out with a 
roller made from a length of n1bber tubing slipped 
over a wooden dowel. These photos show the correct 
w.o.y to ink the plate and make fingerprint impressions. 

parison microscope, presents to juries the 
indisputable evidence that the projectile 
taken from the body of a homicide victim 
was fired from the same revolver as that 
found on the person of the accused. He it is 
who clearly demonstrates that the signature 
on an important contract is a forgery, that a 
particular specimen of thousand-dollar bill is 
counterfeit and that a certain claimant to an 
estate cannot possibly be t h e long-lost 
daughter of the deceased since his blood 
tests deny such relationship. Unromantic? 
Hardly ! 

Anyone who has a bent for investigation 
and the capacity for taking pains can become 
pl"Oficient in at least certain aspects of this 
work, notably in phases that do not require 
an elaborate setup of expensive equipment. 
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Fingerprint 
Under The 

Mysteries Revealed 
Micras cape 's  Lens 

With hardly any outlay you can rig up your 
own criminological laboratory and work out 
all sorts of ingenious and fascinating prob
lems. 

Oldest and most basic of all devices in 
scientific criminology is the use of finger
prints in the identification of suspected per
sons. Everyone knows how extensive, how 
important and how positive this system has 
become, and that all large police offices main
tain files of fingerprints of anti-social persons. 
But how many know in what ways the 
fingerprint set of one person differs from that 
of another; hqw it is that a police clerk can 
locate, out of files containing hundreds of 
thousands of record cards, a given set of 
prints in less than five minutes; or the grow
ing use of the system in fields other than 
that of crime detection? 

Large corporations, banks, and many other 
employers use fingerprints as a check on 
personal identification; masses of illiterate 
native laborers sign their pay vouchers with 
their thumb or their finger tips; the Army 
and the Navy rely on this, the only positive 
method of establishing identity. If you are 
one of those who cashed his recent bonus 

M a r c h ,  1 9 3 8  

by Julian Corrington, Ph.D. 

Set up your own criminology 
laboratory and discover how 
the modern G-man gets his 
clues through a microscope. 

To "take away" fingerprints from an article having a smooth 
surface, use a piece of Cellophane ''scotch" tape and powdered 
graphite. Make the graphite powder by rubbing a soft lead 
pencil on fine sandpaper. Sprinkle powder over fingerprint, 
dust off excess and press tape over it. Carefully remove the 
tape, with fingerprints affixed to it, and mount on a white 
calling card. Cards may be filed under proper classification. 

check, you know what you had to do to get 
your money! 

The whole matter is of such general in
terest and importance that a voluntary move
ment is under way in this country to secure 
the fingerprints of everyone. All of us should 
know something about them; what they are, 
how they are made and especially how they 
are used. In every case that has come to our 
attention, members of state and city police 
departments have been very helpful and 
obliging in demonstrating the taking of a set 
of prints and in explaining the system by 
which they are filed. 

We believe that if this subject should in
terest you particularly you will receive val-
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bows one ot 
· crograph 5 • ttet:ns. "'his pbotoau f fingerprint pa f all J. types o cent o 

the impression is to be made, then again 
apply the thumb in the same manner, left 
edge first, rolling swiftly across to the right 
edge, and lighting away cleanly. The pres
sure in each case is firm but not excessive so 
as to avoid smudging. One can do this for 
himself, but better results will be obtained 
by having someone else act as the operator. 
A little practice soon brings perfect results. 

This first thumbprint goes in the upper left 

the fouth tt About '> _per lassifi.cation. 
the '\arc . under tbts c 

prints cotne The photomicrograph at left shows the uloop" pattern. The ridge count along the 
line drawn from delta to point of core, which in this case is the staple,' is 18. The 
ttwhorl" pattern il'\ photomicrograph at ri_ght shows two deltas at lower corners. 

uable assistance from your local authorities. 
Human fingerprints represent impressions 

of alternately · elevated and depressed · areas 
in the skin (hills and valleys) which are but 
vestiges of well developed friction ridges on 
the palms and soles of our remote ancestors 
and related mammals. These ridges always 
run at right angles to the slipping force and 
are designed to prevent skidding, hence they 
are exceptionally notable in climbing species. 
Use of these prints in personal identification 
depends entirely on the fact that no two sets 
are ever exactly alike. 

A metal, marble or plate-glass slab is 
smeared thinly with black printer's ink and 
smoothed with a rubber roller. This is an 
inexpensive item at any stationery or pho
tography supply store, or one may use an 
old typewriter platen. Sheets of white bond 
paper or, preferably, blank white filing cards, 
may be used to make the records. 

The operator grasps the right thumb of the 
subject with both hands and applies it to the 
inked slab, beginning with the left edge of 
the thumb and rolling this member over to 
its right edge, then lifting away quickly and 
cleanly. Still holding the thumb, carry 
across to a point just over the space on which 
90 

corner of the card or sheet. Remaining 
digits of the right hand are next done by the 
same method and jn their proper sequence, 
then those of the left hand, thumb first. These 
are termed roLled prints and a glance at one 
of the accompanying illlstrations will make 
clear the placement of these separate, rolled 
impressions. Next comes a second set of 
plain prints, placed beneath fhe rolled set 
as a check on their sequence. 1'he left hand 
goes first this time, at the lower left quadrant 
of the card, all tour fingers pressed simul
taneously without rolling. Then comes the 
four fingers of the right hand in the opposite 
quadrant and finally the two thumbs to
gether in the center. 

In police work it is customary to add data 
as to age, sex, height, weight, color of hair 
and eyes, description of other physical char
acteristics and the subject's signature. 

Pioneer work on the classification of the 
hundreds of thousands of recorded finger
print patterns was done by the great English 
biologist, Sir Francis Galton, cousin of Dar
win and founder of the biometrical method 
of studying human inheritance. His scheme 
was perfected and elaborated by another 

[Continued on page 140] 
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Sliding Box Under House Holds Garden Tools 

__...,,_ __ _, ,-1t4"x 2 "  
IRON 

UNDER 

A SLIDING box under the house is a con
venient place to store garden tools, and 

removes the necessity for going into the cellar 
to get each tool wanted. The size of the 
box may vary with the size and quantity of 
tools to be stored. The hole through the 
foundation is made in the same manner as 
though for a window. The wheels should 
be mounted on the box after it is in place. A 
door could be fitted over the opening to re
move any possibility of rain entering the 
box. The ground should be leveled off where 
the box will rest after it is pulled out. 

''T" Joint Improves Hydrant 

WHEN the yard has but one hydrant 
which must be used for supplying water 

for various purposes as well as for the garden 
hose, the arrangement shown in the drawing 
will prove to be a great convenience. A "T" 
connection placed at the top of the pipe riser 
makes it possible to connect a faucet at each 
end. With two connections, the hose need 
not be disconnected each time the faucet is 
needed for filling a pail of sprinkling can with 
water. If the hose is in use and water is 
drawn from the other faucet; the hose need 

M a r c h ,  1 9 3 8  

not be turned o ff  as the water will flow more 
readily out of the other connection. 

Rubber Increases Broom Use 

A FLAT piece 
of rub b er 

fastened in a slot 
at the end of the 
broom h a n d 1 e 
will improve the 
usefulness of the 
broom consider
ably. The rub

SAW CUT 

\ �  _ _ _ , 
" ;; __ n _� �  

BAOOM HANDLE 

ber can be cut from an old inner tube. The 
size may vary to meet the requirements of 
the work to be done. This device is particu
larly valuable for removing material stuck 
to the floor, on which the broom bristles have 
little or no effect. 

Extra Screw Eye Holds Hook W H E N  a 
screen door 

using a hook is 
in use, the hook 
often swings out 
b e t w e e n t h e  
door casing and 
d o o r jam, thus 
holding the door 
slightly open or 
d a m a g i n g  t h e  

edge o f  the door. This annoyance can be 
eliminated easily by having another screw 
eye fastened to the door into which the hook 
can be placed when not in use. 

Clip Supports Flower Stems 

WHEN flower 
s t e m s  are 

very d e l i c a t e ,  
each puff o f  wind 
e i t h e r  b e n d s  
t h e m  seriously 
or breaks them 
off. By mount
ing a s p r i n g  
clothes pin at the 
end of a short 
stake, complete 
support and protection will be given the 
flower. 
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paired if it is applied to a cold surface. Even 
though the job is quickly clamped up, a por
tion of the glue will have congealed, and it 
can not be squeezed to a thin, microscopic 
film necessary to provide a good hold. When 
hot glue is used the pieces to be glued should 
be warmed to at least 150 degrees; a higher 
temperature is even better. 

A simple means of warming up stock to be 
glued is through the use of an electric 
warming kiln which can 
be made 

cheaply by any home craftsman. 
It consists merely of a wooden 
box w i t h inside dimensions 
about 8 by 12 by 60 inches with 
an opening at one end. The 
inside is lined with several 
thicknesses of asbestos paper or 
better still, with sections of dis
carded newspaper mats. These 
possess excellent heat insulating 
properties, and are tougher and 
stronger than asbestos paper. 
All sides of the box, except the 
bottom, are of %-inch lumber 
of any kind. The bottom is 1% 
inches thick, with two grooves 
about %-inch wide and deep cut 
lengthwise on the inside sur
face. 

If routing or dadoing facili
ties are available, the cutting 
of the groves is an easy mat
ter. Otherwise t h e  grooves 
can be formed by making a built-up bottom. 

Plaster of Paris is poured into the grooves. 
Before the plaster has set firmly, a %-inch 
rod is pressed into it to form a semi-circular 
trough. The heating elements rest in these 
plaster troughs, as shown in the accompany
ing illustrations. The 650 to 750-watt re
placement elements can be bought at any 
electrical supply store. The kind used on 
reflector type heaters is best. These can 
readily be stretched out to reach between the 
two sheet copper bus-bars. When stretched, 
the wire will not glow as brightly as when 
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close wound, but the actual amount o f  heat 
released "is the same. After the elements are 
in place, the bottom is covered with asbestos 
paper or mats, perforated immediately above 
the troughs. Rows of small holes in the top 
and bottom of box permit circulation. Other
wise the heat generated would be confined to 
the lower part of kiln. 

It will be seen that the boards are placed 
on edge in the kiln, resting on % by l-inch 
cross-battens. Fifteen minutes is usually 
sufficient to warm up l-inch stock for gluing. 
When hot air emerges freely from the top 

93 



H A R D  TO C L A M P  J O B S  LIKE 
THIS CAN BE BOUND WITH A 
TAUTLY STRETCHED RUBBER STRIP U N T I L  G L U E  S E T S  

" 

holes, these can be covered with a board and 
the current switched off. The kiln will con
serve its heat for an hour or more. 

The home shopman with limited space may 
find a folding kiln more suitable to his needs. 
The basic construction of this is the same 
as in the rigid kiln, except for the hinged 
arrangement. When folded it t a k e s up 
very little space as indicated in the de
tails. 

Many amateur craftsmen lack suitable 
clamping facilities for big glued-up jobs, like 
table-tops, and must resort to make-shift 
means. The homemade clamps shown are 
as efficient as any "patent" clamps on the 
market; better, in fact, than many. They 
hold the job absolutely flat while the glue is 
setting. The construction of these clamps is 
obvious and needs no explanation. When 
setting the wedges, swing a hammer in each 
hand and hit the wedges simultaneously. 
Note particularly that the pressure feet em
ployed t e n d to distribute the 

GLUE STRAIGHT 
GRAINED MAPLE 
I N S E RT I NTO 
S L OT - D O W E L  
W I TH "!>/16" DOWELS 
F R O M  

evenly over the surface. ����:==w'C���IIT�+::=tm 
For a glued-up job of ever

lasting permanency, apply the 
method shown at top of page 
93. Of course metals other 
than duraluminum c a n b e 
used, though it is suggested be
cause of its lightness a n d  
strength. Matched g rooves  
can be  cut on the circular saw, 
and the metal driven to a tight 
fit in the grooves. The pins are 
driven in from the under side 
after the glue has set. This job 

[Continued on page 128] 
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A Novel Clothes Drier For Porch Or Basement 

WHEN a small clothes drier is necessary 
2bout the house, the arrangement shown 

in the drawing will prove especially useful. 
An old cart wheel is used with the rim and tire 
removed, leaving only the hub and spokes. A 
slot is cut in each spoke a short distance from 
the end and another at the end. Clothes line 
wire then is inserted in each slot around the 
wheel, resulting in two circles of wire on 
which the wash may be hung. Before placing 
the wire in position, fasten two clothespins 
between each spoke as shown. A screw eye 
is fastened to the center of the hub, making 
it possible to hang the entire arrangement 
from the ceiling. The drier can be lowered 
when the clothes are to be hung, and raised 
up out of the way while they are drying. 

SCREWS'\. JAR COVER WALL OUTLET 

-c:; j:Z.Kt� 
�- -- -l- · -- - ), .. �� Glass Jar Protects Outdoor Bulb 

BULB SOCKET SCREW HOLES 
A GLASS jar mounted over an outdoor bulb 

offers considerable protection against it be
ing broken accidentally. The size of the jar to be 
used will depend on the size of the bulb it is to pro
tect. Cut a hole through the jar's cover to permit 
the connecting wires to pass through. Then mount 
a standard wall or ceiling socket in the cover. Mount 
the cover and socket to the wall and connect to the 
power source. The bulb is placed in position in its 
socket and the jar then is screwed into its cover. 

Heat Speeds Rusty Screw Removal 

MANY times it is quite a task to remove rusty screws 
without the danger of twisting off the head. A 

simple way to overcome this difficulty is to pour a small 
quantity of oil over the screw and to heat the screw with 
a hot iron. After the screw has become heated, it is 
usually a simple matter to remove it. 
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How To Cut Porcelain Tubes 

A DEPENDABLE method of breaking por
celain tubes at the correct point and with

out leaving jagged edges will prove very use
ful to the householder and technician. First 
mark the tube with a three-cornered file at 
the correct spot. Then heat the point marked, 
with a blow torch. Be sure to revolve the tube 
while the flame is being applied. When the 
tube has become very hot, place it in a pan of 
water or under the faucet at the point marked. 
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by Ray J. Marran 

.tN INTERESTING and fascinating lathe 
ft project for junior home-craftsmen is the 
turing of small, novel and comical heads for 
bottle corks. The spindle stock may be pine, 
or maple, 1 to 1 1/z  inches in diameter. The 
length of the heads vary from 1 to 21/z inches. 
Shape the turning into balls and ovals to 

represent heads and shoulders. Hat shapes 
may be turned directly on the head, or turned 
separately, then attached to the head by cut
ting angular slices off the top of the heads 
so the hats can be glued on at jaunty angles. 

Noses are represented by glueing tiny 
pieces of wood in the front of the faces as 
shown. Paint the faces flesh color, with black 
hair and black dots and lines to indicate eyes 
and mouth. The hats and the shoulders 
should be painted in bright colors. Use two 
coats of quick drying enamel to produce a 
high gloss. Glue the bottle corks to the bot-
96 

Turn the bottle corks to shape from spindle stock 1 to I :Y2 
inches in diameter following the squared pattern suggested 
above. Separate each section of the turning and glue together 
to form the various characters. Decorate with gloss enamels. 

tom of the head ornaments with waterproof 
glue, or household cement. 

Depth Gauge For Hand Saws 

WHEN making shelves, window frames 
and furniture it is often necessary to cut 

a number of joint notches to uniform depths. 
To insure all saw cuts being identical, scribe a 
series of lines along one side of the blade, 
spaced about %-inch apart. A phonograph 
needle, inserted in a mechanical pencil, and 
drawn along a straight edge, will insure ac
curate markings. 
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Stony Top Rusty Pickets 

A Miniature umountain" made of 
stnall pieces of broken field stone 
will discourage dogs, cats and 
small boys from usiag the top of a 
brick or stone fence as a roosting 
place. The stones are merely set 
in a layer of mortar about three 
inches deep. One part of cement 
to three parts of fine sand will 
make a s a t i s f a c t o r y  mixture. 

Wooden pickets fastened in place 
with ordinary nails soon develop 
ugly rust streaks. To avoid this 
disfigurement, use blued lath nails, 
or, better still, thin flat head brass 
wood screws. The latter take more 
time to put in than nails, but they 
hold better, and, if countersunk, 
can be completely concealed by 
using small dabs of plastic wood. 

First Aid To Glass Cutters Rubber Band Holds Bristles 

T
HE first and most important rule for suc
cessful glass cutting is: Never draw the 

cutter along a line already made, or across a 
line. A line hardly discernible will cause a 
break much cleaner than a heavy one, and it 
will be not nearly as damaging to the sharp 
edge of the cutter. 

If a large piece of glass is to be reduced in 
size mark the size carefully by nicking the 
edges or touching with a pointed wax crayon. 
Lay yom· straight edge in place, put the 
cutter against it and make one stroke from 
one edge of the glass to the other. Now if 
you next turned the glass and made the other 
hair line, the glass cutter wheel would have 
a tiny nick in the blade where it crossed the 
first line. To prevent this, first break off the 
waste designated by the first hair line. 

When a small piece of glass is used, the 
waste can be broken off easily with the hands. 
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T
HE bristles of a brush can be stiffened 
easily by fastening several rubber bands 

around them approximately one-half inch 
from the end for use as a stenciling brush. 
If a brush is not needed for painting pur
poses, it can be made into an excellent stencil
ing brush by cutting off all but approximately 
one-half inch of the bristles. When a paint
ing job is completed, many persons are at a 
loss as to how to keep the brush soft and 
pliable until the next time it is needed. 
Keeping it in a can of water is satisfactory 
but somewhat cumbersome because of evap
oration. If brushes are wrapped in wax paper 
and dipped in hot paraffin to seal in the 
moisture, they will remain in good condition 
for several months. If brushes are kept in 
good condition at all times, it will not be nec
essary to purchase new ones each time some 
painting must be done. 
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MM Shari Wave 
AT LEAST once i n  the life o f  every ama

teur comes a desire to go on high power, 
not necessarily with a "California Kilowatt," 
but with something in the 400 to 500-watt 
class. The amplifier about to be described, 
with 400 watts input, is intended for opera
tion with the oscillator-buffer combination 
described in the February 1938 issue of 
MoDERN MEcHANix. 

Using a T125 tube, this amplifier is easily 
constructed and its operation will be a pride 
and joy to tho:>e who build it. The T55 used 
in the buffer stage will give far more than 
enough excitation for the T125 and therefore 
is operated considerably below its rated 
maximum input. The power supply shown 
in this installment is capable of handling both 
the buffer and the final stages in the event 
the supply described last month was not con
structed. 

The parts for th0 r.f. section are mounted 
on a piece of plywood eighteen inches square 
by one-quarter of an inch thick. The black 
paint used was made by dissolving pieces of 
an old phonograph record in alcohol. This 
paint not only dries very rapidly but has 
fair insulating qualities. 

The filament transformer should be placed 
close to the connections on the baseboard 
to insure the filament against reduced volt
age because of voltage drop in long leads. 
Because of this, the transformer is not shown 
in the picture of the power supply, having 
been mounted on the rack in which the 
transmitter is located. 

An 0-100 millimeter will give a good 
check on the rectified grid current in the 
final. According to manufacturer's specifica
tions, the T125 grid current should not ex
ceed sixty milliamperes. With the T55 

The turns of heavy wire around L2 are to couple tank coil to an t.enna tuning unit. Connections at the rear of the baseboard are 
for filament, plate, and fixed bias. The neutralizing condenser ( C5 ) is of the split•stator type. series connections being used. 
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Transmitter 
PART II by 

Clifford Peters 

5 2  

Parts Required 
C1 .00015 mf. ( Hammarlund MTC· 1 5 0·B) 
C2 .002 mf. ( Cornell-Dubilie" 4-22020 ) 
C3 .005 mf. 5,000·volt 
C4 .000098 mf. ( Hammarlund TCD-100·A) 
C5 .00003 1 mf. ( Hammarlund MCD·35.SX) 
C6 2 mf. 3,000 volt working 
R1 4,000 ohms ( IRC EP) 
R2 100,000 ohms ( IRC HOA) 
R3 200 ohms ( IRC EP) 
T1 2360·0-2360 volts ( Kenyon T·65 3 )  
T2 2.5 volts, 10 amperes ( Kenyon T-360) 
T3 10 volts, 4 amperes (Kenyon T-365 ) 
Chi 10 henry filter choke ( Kenyon T-178) 
RFC1 radio frequency choke ( Hammarlund CH-500) 
M 1  Milliammeter 0-100 
M2 Milliametcr 0-300 
Coil forms (Hammarlund SWF-4) 
Flexible couplings ( Hammarlund FC) 
Three 4-prong sockets (Hammarlund S-4) 
Antenna tuning condenser (Hammarlund TC·1 50·A ) 
Dials ( ICA No. 2169) 
Socket for T125 ( ICA No. 956) 
Fuse mounts (ICA No. 2342) 
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A t  the left are shown only three o f  the many possible methods 
of coupling the antenna to the tabk coil. The power supply 
switches are arranged so that power cannot be applied to 
Tl until the switch for the filament transformer is closed. 

+ 
TO Bu rrER PLATE 

No fixed bias is shown in the diagram, but when plate 
modulation is used some provision should be made 
for keeping plate current down if exitation fails. 

lnsuloid rod C ICA No. 2175 ) 
Insulated grid caps ( ICA No. 870) 
S 1 ,  S2, toggle switches ( ICA No. 1230) 
Tubes: one Taylor T125, two Taylor 866 
Stand-off insulators with jacks ( ICA No. 232 1 )  
Small stand-off insulators ( ICA No. 2300 and 2301 ) 
lnsulcx High-Voltage stand-off insulators ( ICA No. 2338 

and 2339) 
Sub-panel stand-off insulators (ICA No. 2305 and 2306) 
Terminal strips ( ICA No. 2420 and 24 1 3 )  
Miscellaneous bolts, nuts, screws, wire, etc. (ICA) 
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The filament transformer for the 866's and the 
filter condenser do not show in the photograph 
of the power supply, being mounted in the 
rear. This supply will handle both the buller 
and the final wit� excellent regulation. During 
tests, the oscillator also was operated by the 
same supply with completely satisfactory results. 

operating anywhere near ·maximum 
input, the current will exceed 'this 
amount. Therefore, keep the input 
down so that the current remains 
near the thirty to thirty-five-milliam
pere mark for c.w. When plate modu
lation is used, the grid current should 
be increased to fifty milliamperes. 
This is one of the advantages of using 
a tube of greater output than actually is nec
essary. Many amateurs have known the. 
time when a tube needed just a ·little more 
exitation than could be supplied without re
building. With this set, the problem is elimi
nated, because the buffer is ready to "give" 
at any time. 

One or two turns are used for link cou
pling the buffer tank to the Tl25 grid coil. 
When Cl is adjusted to about one-quarter 
to one-third capacity, the correct grid cur
rent will be produced. The final is neutra
li.zed in. the same manner as was described 
in the February issue of MoDERN ME
CHANIX. 

Do not apply full power to the plate until 
the point of resonance on the tank conden
ser (C4) is determined, and then only when 
a load is applied to the tank. Always use 
a dummy antenna dm·ing the tuning up 
period. Nothing is a greater nuisance to lis
teners than to hear some enterprising "ham" 
getting his rig on the air. 

When the final is keyed, the resistor bias 
shown will be entirely satisfactory, but if 
oscillator keying is to be used, either battery 
or some other form of fixed bias must be 
provided to keep down the plate current 
when exitation fails. In this same classifica
tion belongs the warning that all power sup-
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Although in the photograph C3 ap
pears to be connected to r.f. choke, 
this is not tbe case. It is connected 
to the small pass-through insulator. 

The antenna tuning unit. The parts are connected according 
to the tuning system selected and the antenna used. Exact di· 
mensions of antenna coil will varv with individual conditions. 

plies should be fused, or an overload relay 
should be inserted in the circuit. Great will 
be the sorrow of the ''ham" who loses tubes 
or a power supply just because he failed to 
exercise reasonable caution. An overload re
lay or a few fuses will prove to be the most 
valuable part of the rig when something goes 
wrong. 

Several forms of antenna tuning systems 
are shown. The best one for any location 
will depend on the antenna used. For com
plete information on antennas, the builder 
is referred to he chapter on antennas in the 
"Radio Amateur's Handbook." 

Because of the high voltages used in the 
final, and in the interests of safety, flexible 
couplings and insulated rods should be used 
for attaching the dials to the condensers. 
This is good practice for. any transmitter, re
gardless of the voltages used. 

The grid coil should be of approximately 
the same dimensions as the buffer tank coil, 
that is, twenty-six turns on a four-prong 
plug-in coil form. For the SO-meter band, 
the tank coil has twenty-six turns of No. 12 
enameled wire wound on a three-and-a
half-inch form. The winding should be 
spaced to measure four and a half inches. 
This coil can be of the manufactured variety, 
or wound on one of the many forms available. 
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M F D .  CO N D E N S E R  
C 600 V O LTJ 

This Htalking" neon sign consists of several neon 

bulbs inserted in sockets attached to a wooden base. 

The sockets are wired in parellel to an extension 

cord which permits their connection to the output 

transformer primary of a radio set. Lettering is 
outlined on rhe bulbs with a china marking pencil 

STUNTS WITH�> 
N E o N  B u L B s :?� 

P I LOT L A M P  FOR R E M OT E  CONTROL 
OF LOUDSP EAKERS 

A 1/2 or ! -watt aeon 
bulb and .5-mfd. con
denser provides the 
necessary apparatus 
for performing these 
interesting stunts. At 
upper left is shown a 
n o v e I decorative 
lamp converted into 
a radio tuning indi
cator. Simply replace 
the original bulb with 
the neon lamp, con
nect the .5-mfd. con
de.iser in series with 
one of the fixture 
cord wires, and at· 
tach to set u indi
cated. Left-A neon 
bulb and condenser 
connected in series 
with one lead of re· 
mote speaker serves 

as pilot light. 

When recentering the voice coil of a dynamic speaker, so as to 
eliminate rattling noises, an audio signal is helpful in obtaining 
correct adjustment. Such a signal is provided by a neon bul� 
and a .5 mfd. condenser connected to 1 1 0  volts a.c. and to the 
dynamic speaker transformer primary I ugs as shown above. 

A quick and simple hook-up for a code practice set as shown 
below. Key, earphones and neon bulb are connected in series to 
a convenient 1 1 0-volt a.c. outlet. The key and the bulb are 
mounted on a plywood or Masonite board for coovenient handling. 

U S E D  I N  A C O D E  and the background blocked out with black paint. 
TO 1 1 0  V O L T S  P R AC T I C E  S E T  · d )�L.----�=-��A�-�C�-�=---------�====���==��=-----------�� The lamps will glow in varying intensities accor -

ing to the pitch of the sound emitt�d by radio. 
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- cord reels permit only 

These handy rewind .exteDSld:d to be stretched on the 

tne exact length of wtr:
n
\.;e 

adds life to the .
cord, l�! 

floor. Their u�e not r inates the unsightltnesi 
d 

at the sam.e um
h 

e e dinary extensions are emP ove . 

often prevails w en "r 

Left-To prevent cord from 
kinking when it is wound on 
rhe reel, roller guides are 
used. These are mounted to 

· the end of two brass strips 
which are pivoted to exact 
center of the reel. Malee the 
rollers from 1/4 -inch brass 
tubing, cover with -i11:-inch 
rubber tubia.g and attach to 
strips with machine bolts. 

SPR I N G  R E W I N D  R E E L S  

F o R  E X T E N S I O N  

E
X T E N S I O N  
cords have a 

The fixture cord, which needs no special preparation, 
is doubled at the center, slipped through t:he rollers 
and inserted in the slotted center disc, as shown at 
left. By routing out the center of the middle disc 
and one hub, an alarm clock spring wioder may be 
installed to provide an automatic rewind for the· 
cord reel. Otherwise, reels can be wound by hand. the c o r d  automatically. 

This reel is four inches 
in diameter and will hold ten feet of ex
tension lamp cord. The other reel is five 
inches in diameter and holds twenty feet 
of cord. 

habit of getting tangled up and kinked, 
especially when they are rolled up or doubled 
up after use. 

The reels illustrated will not only provide 
for quickly rolling up the cords when not in 
use, but, by eliminating kinks and tangles, 
will extend the life of the cords considerably. 
Two reels are illustrated, one of which is 
fitted with a clock spring to wind up 
1 02 

The cords can be quickly attached or de
tached from the reels in the center and are 
wound up towards each end so that it is 
not necessary to unwind the entire cord 
when only part of itis needed. 



FIRST PRIZE-$1 5  
- this .month goes 
to George Yater, of 
Provincetown, Mass., 
for his unusually 
well composed beach 
picture. The silhou· 
etted rudder and the 
overturned rowboat 
make good ua.tmos-
phere." Avus camera, 3 V4 x 4 .Y4 Panatomic film, 
I. 22 at 1 / 100 second with green filter. SECOND 
PRIZE-$ lo-to William C. Gurtz, Sandusky, 
Ohio1 for the intimate close-up of a hen's mouth. Mr. Gurtz' son heard the expression 
uscarcer than hen's teeth" and dedded to investigate. Roll film camera, 21/4 x 3 Y4 
Isopan film. THIRD PRIZE-$5.0o-clever use of composite photography by ]. 
Allan Cameron, Moose Jaw, Sask. Simplex camera} Panatomic film, three separate 
exposures with 2 photo-flood bulbs. (See pages 108, 109, February issue of MODERN 
MECHANIX. ) FOURTH pnJZE-$5.00-"Aw, Let Us Out!" Two appealing 
little pups caught by the Leic . .:amera of Keith Swant:on, Champaign, Ill., at 1 / 100 
second at f. 6.3, Agfa Superpan film. FIFTH PRIZE-$5.0o-Night pictures can be as interesting as sunshine shots. Part of New York's skyline caught by W. I .  
Roberts, 340 West 55th St., New York, with a Kodak 1 A .  Verichrome nlm, 8 minutes 
at f. 1 1 . Camera was supported steadily during long exposure to eliminate movement.. 
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as large as possible up to 8x10 inches (although a small, clear photo is more desi rable than a big, fuzzy one) and should be accompanied 
by the following data: make 03nd size of eamera, type of film, and how developed and printed, lens opening and shutter speed, and lighting 
eonditions. Wrap all prints earefully and include postage if you want them returned. Address all contributions to Photography Editor, 

MODERN MECHANIX, 1 5 0 1  Broadway, New York, N . Y. 
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The Modern Mechanix 

The negative may be placed or removed with ease, 
being merely laid on the mask as in contact printing 
(above ) . Left-Details of the lens focusing hous-
ing which telescopes over a felt-lined sheet metal 
tube. Right-Dimensions of the enlarger when de
sign�d especially for -handling 9x. 12 em negatives. 

IF FOR economical rea
sons you wish to build 

an enlarger instead of purchasing one of the 
excellent manufactured jobs, do not expect 
that the homemade article need be less effi
cient and easy to operate. This one, in fact, 
has features and new departures that you 
will not find on any of the best domestic 
or foreign manufactured enlargers. 

Consider this outstanding new develop
ment, for instance; the negative is inserted in 
identically the same manner as in contact 
printing! There is no wrestling with a nega
tive holder or slide; no longer is it necessary 
to spend minutes jogging the negative about 
so that it is centered betwen two loose 
sheets of glass. 

Illumination is provided by a brilliant 
photoflood lamp, which is controlled with a 

1 04 

s i m p  1 e rheostat in
stead of the usual type 

which affords only a "bright" and a "dim" 
illumination range. This means that you can 
expose each negative for the same length of 
time, regardless of its density, by, merely 
turning a knob. In addition, if you happen 
to have an electric exposure meter, you can 
test the light passed by each negative and 
bring it up to a given illumination by adjust
ing the rheostat, making exactly correct ex
posures possible every time. Heat from the 
photoflood lamp is adequately taken care 
of, not by ventilation but with a set of 
six sheet-metal heat dissipators attached to 
the lamp-house reflector. 

There will be times when you will wish to 
make larger pictures than the baseboard will 
accommodate; in a split second, then, give 
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ENLARGER 
An easy to build and eco· 

The sketch above show.s 
the construction details 
of the simple red cella· 
phane filter which is 
placed over the lens, 
by turning the wire 
handle, while the en· 
larging paper is being 
positioned on base-
board of en I a r  ge r. 

the enlarger a quarter-turn and it is con
verted into a horizontal enlarger for pro
jecting the negative to mammoth propor
tions on a sheet of sensitized paper pinned to 
a convenient wall. You will then find it an 
easy matter to make large photo-murals for 
wall decoration. Again, although the en
larger was designed for negatives up to the 
popular 9x12 em size (3%x4%-inch) , the di
mensions are generous and when necessary it 
is possible to enlarge 9x12 em sections of 
5x7-inch and even 8x10-inch negatives with
out cutting them! This feature makes the 
enlarger truly universal in scope. 

As the enlarger is counterbalanced, the use 
of heavier and more durable parts was 
favored in order to combine ruggedness with 
a complete absence of vibration. The latter 
is an important consideration of any projec
tion printer if wire-sharp enlargements are 
to be made consistently. 

The size of the baseboard depends on the 
M ar c h ,  1 9 3 8  

by Kenneth 

A b o v e -How the 
counterweight is at· 

tached. The small 
pulley is set into a 
slot cut in top of the 
pipe. Left-Grace· 
ful in appeara-nce, 
the MM enlarger has 
many features which 
make it stand out 
from ordinary projec· 
tion printers. Simple 
in construction, there 
are no parts to wear 
or get out of order. 

- DETA I L  OF RH EOSTAT -

This sketch shows how to hook up a rheostat to con
trol illumination provided by a photofl.ood lamp. 
Circle-Uncovered rheostat, showing simple parts. 

size of the prints you wish to make. The 
pipe and fittings described here are intended 
for a baseboard size 14 by 18 inches, which 
is adequate for normal work and is not cum
bersome. It was made of 5-ply wood, which 
was sanded, the corners slightly rounded, 
and varnished. Cleats on the bottom makP
it easier to screw or bolt the flange for the 
upright pipe support. Here is a list of the 
fittings you will need, including metal for the 
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A thumb screw set in the back of a galvanized 
iron tee clamps the projector to the upright iron 
pipe support at any desired height ( above ) .  The 
scrt:W eye in the tee is for attaching the counter
balance rope. All parts are simple, but rugged. 

heat dissipators; the cost, at a plumbing shop, 
was $1.22: 

1 1" galvanized iron pipe (31" long) 
1 1" galvanized tee 
1 %x3lfz" galvanized nipple 
1 %" floor flange 
1 1" floor flange 
6 7x7" sheet metal 

It will be necessary to drill or file out the 
larger threads in the tee so that it will slip 
easily, but with no excess play, over the 31-
inch pipe. It is advisable to go over the latter 
with emery cloth to smooth it up nicely. 
Drill and thread a hole in the back of the tee 
for a %-inch (or larger) wing bolt, and 
make a smaller hole for a s c r e w eye 
for attaching the counterbalance rope. The 
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Strips of black felt are cemented around the 5x7-
inch glas� sheets which are cemented over the 
openia.g in the plywood enlarger body, as. shown 
at left. The lid of the enlarger is fitted with a 
sheet of opal glass and attached to the body by 
means of hinges, as shown in sketch above. 

manner of assembling the 
fittings is shown clearly in 
one of the accompanying 
illustrations. A s m a l l  
brass pulley wheel is set 
into a slot filed in the top 
of the upright pipe, and the 
counterbalance weight is 
made by forming a tin 
sleeve that fits loosely in
side the pipe, filling the 

sleeve with molten lead and setting a large 
screw eye into the top. If necessary a piece 
can later be cut from the lower end to regu
late the weight or pull. 

The body of the enlarger is made of 5-ply 
wood to form a 9-inch square, 3-inch deep 
box to which a plywood lid is hinged. Cut 
a 5x7 -inch hole in the center of a 9-inch 
square of %-inch Prestwood, screw it to the 
lid, and in the latter cut a 4%x6%-inch hole, 
as illustrated. This leaves a ledge for a 
sheet of opal glass, which diffuses the light 
before it reaches the negative. A 5x7-inch 
piece of opal glass is preferable to a smaller 
size, so that the illumination will not fall 
off at the edge of the negative. With this 
construction even lighting is assured, and 
there will not be a "bright spot" in the center 
of the projected negative. 
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Four round-head screws, two of them with 
one side of each head filed away, hold the 
lamphouse to the hinged lid. The lamphouse 
itself is an ordinary shop-window reflector. 
Including the flange at the base, it has a 
diameter of 8 inches, and can be purchased 
at an electrical supply store for less than 50c. 

Cut a 4x5-inch space in another piece of 
plywood and set it into the top of the box 
with screws. Two 5x7 -inch sheets of clear 
glass are then cemented in place, one under
neath the opening in the lid and the other 
over the 4x5-inch hole in the top of the box. 
Use cellulose cement. As shown in the illus
tration, strips of heavy black felt are then 
cemented around the edges of the pieces of 
glass. After the lid and box have been 
hinged together you will find that the top, 
together with the lamphouse, can be lifted 
for placing the negative. A mask cut from 
thin black paper should be provided. In 
actual use, turn on the photoflood lamp and 
adjust the rheostat to a "dim" position, which 
will pass enough light through the negative 
and onto the baseboard so that you can 
readily move the former to exactly the de
sired position. Closing the lid will cause the 
negative to be sandwiched securely, and held 
perfectly flat, between the two sheets of glass. 

To the bottom of the box screw another 
9-inch square of Prestwood, or thin plywood, 
with a round hole in the center to take a 
sleeve formed from heavy galvanized tin. 
The size of the sleeve will depend on the 
measurements of the aluminum cup which 
telescopes over it. The cup can be pur
chased at a department store for lOc and 
should have a diameter of not less than 3% 
inches, the handle being removed. Cover the 
outside of the metal sleeve with thick black 
felt. The fit between cup and sleeve should 

The reflector is held in place with round�head screws 
which engage the flanged reflector rim. 
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Horizontal enlargements of great 1ize can be made 
with the MM enlarger by merely giving the projector 
a quarter turn and projecting the Degative to mam· 
moth proportions on a sheet of sensitized paper 
pinned to a wall, facilitating photo-mural work. 

be rather tight. Cut a hole in the bottom of 
the cup into which the lens can be screwed. 

The lens should have a focal length of 
5¥4 inches, which is common for 9x12 em 
cameras. If you do not ah·eady possess one, 
it is a good investment to purchase a used 
lens, which can be had for a few dollars. 
Numbers of them are shown in the "used 
bargains" lists offered by the larger camera 
supply stores. While an anastigmat lens is 
of course preferable, the ''R. R." type, or 
"rapid rectilinear," is a good and cheaper 
second choice. The construction of a built
in filter is shown in the drawing; it is used 
over the lens while the enlarging paper is 
being positioned on the baseboard. 

The final operation in finishing the pro
jection printer is to go over an inside parts 
and surfaces underneath the lamphouse with 
dead black paint. This includes the inside 
of the aluminum cup used for focusing, as 
well as the inside of the sleeve. If this is not 
done, internal light reflections will spoil the 
quality of your enlargements. 

This enlarger will turn out splendid work, 
[Continued on page 128] 

107 



Striking photographic effects 
can be produced with kitchen 
utensils and glassware with
out the use of a camera. Two 
glass tumblers laid on a sheet 
of printiag paper which was 
then exposed to light and de
veloped in the usual way re
sulted in photo shown above. 

This is not a negative of a tree branch, but a piece of parsley which 
was placed on a sheet of printing paper and exposed like an ordinary 
contact print. The picture at right is the result of placing a potato 
masher on a sheet ol printing paper, exposing and developing it out. 

Cut glass placed on light
sensitive paper and exposed 
by trial under a photoflood 
lamp provides many unusual 
eft'ects. At first glance this 
picture appears to be a pho
tomicrograph of an insect 
wing. Actually it is a cut 
glass stem tumbler. Left
Kitchen utensils such as 
these produce odd photos. 

Kitchen Photography 
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. . atives with a last· 
d rinter provtdes D':i fil card under-
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developed. 
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ONCE you have tried it, you will not 
wish to do without this method 

of marking your photo negatives. By 
simply writing or typing the title and 
negative number on the edge of a file 
card, the information is speedily and 
indelibly transferred to the edge of the un
developed film. Additional data can then be 
added to the card, which is filed for future 
reference and as a quick method of locating 

·the negative. 
The device consists of a light-tight box built 

from %-inch pressed wood or plywood; the 
one in the illustration is 4 inches long, 3 
inches high and 3 inches deep. Cut a hole 
for an ordinary lamp socket in one end. The 
1¥2-watt lamp should be centered under
neath a narrow slot which is cut in the top 
of the box for exposing the edge of the nega
tive through the edge of the file card on 
which the data is typed. 

To the top of the box hinge a 2 by 4-inch 
piece of pressed wood, which serves as a 
pressure plate. Cement a strip of black felt immediately back of the light slot; so that 

it serves as a stop for the negative and file 
card; cement another piece to the pressure 
plate so that when it is closed, the felt will 
hold the negative flat. 

The marking operation is of course ·carried 
on in the darkroom, and it requires only a 
second or two for each · negative. Holding 
the file card underneath the negative, place 
the edges of both over the light slot on the 
box; then, holding the pressure board down 
securely, give the key of the lamp socket 
a full tum. This will flash the light on mo
mentarily for about 1/10. second, an exposure 
that is satisfactory for the average file card 

[Continued on page 134] 
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HOLD THAT 

Above-A good 
way to steady the 
camera is to lean 
against a wall. In 
circle--Photo A :  
taken · i n d o o r s, 1 / 10 second at 
f. 4.5, with single 
light o v e r h e a d. 
Right - Photo 
D: an interesting 
i n d o o r  s h o t. 
t a k e n  at 1 /25 
second at f. 8. 

CAMERA instruction books and many 
articles in photographic magazines tell 

the beginner that it is not practicable to make 
exposures of less than 1125 second with the 
camera held in the hands. For speeds lower 
than this, they say, it is necessary to put the 
camera on a tripod in order to obtain a 
picture free of fuzziness due to motion. In 
general this is good advice, as far as it goes, 
but it really isn't entirely complete. 

If the camera owner obeys these instruc
tions implicitly he misses many chances to 
snap interesting and unusual pictures. Sup
pose the camera has an f. 4.5 lens, which is 
pretty much the standard on medium price 
cameras outside the expensive "miniature" 
class. If the light happens to be dull, an 
exposure of 1/25 second at the full opening 
of f. 4.5 will yield a weak and useless nega
tive. Suppose you leave the lens at 4.5 but 
use a shutter speed of 1/s second. This gives 
1 1 0  

Above-Photo E :  a .. candid" 
picture, taken under poor Iicht, Yz second at f. 4.5, with fa�t 
film. Pictures of this kind are 
valuable lor the family album. 

FIVE times the exposure, 
and certainly increases the 
possibility of getting a pic
ture. Of course, lfs second 
will not stop any motion in 
the scene b e i n g photo
graphed, and this must be 
t a k e n into consideration. 

However, you can ask people to sit still for 
just a moment, or you can choose a time when 
motion on the part of the subject is at a mini
mum. 

Learning to hold the camera steadily for 
long "snaps" is easy. Simply grip the camera 
firmly in both hands, press it tightly against 
your cheek if it uses an eye level view 
finder or against your stomach if it has the 
look-into finder, take a breath, let only half 
of it out, and then press the shutter release. 
It is also important to press the release gently. 
Anybody who has done any target shooting 
and has practiced trigger "squeeze" finds 
camera shooting to be the same kind of game. 
Many camera fans find that after a little 

steady practice they can make hand-held 
exposures of a full second without appre
ciable blurring of the picture. A second is a 
tremendously long exposure and produces 
good pictures under lighting conditions that 
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EXPOSURE! 
How to make 

Abpve-With the camera rested this 
way on the back of a chair, long usnaps" 
can be made indoors, providing the sub
ject is not moving. Photo C, below
Circus photographed with small camera. 

appear absolutely hopeless. There are other 
little tricks. If possible, lean against a 
wall, post, fence, car, etc. In this way 
the danger of front or side swaying is 
done away with. Indoors, a favorite stunt 
is to straddle a chair backwards, resting the 
camera on its back. This is almost as good 
as a tripod. Some people tie a long string to 
the camera, loop the bottom under the foot, 
M a r c h ,  1 9 3 8  

Photo B - Theatre photo· 
graphy is difficult, but the 
results are a l w a y s  worth 
while. This stage scene was 
taken at 1 / 5  second ar: f. 4.5, 
from the last row of seats. 

when 

is poor. 

and push upward on the camera. This 
steadies it considerably. Special chains and 
tripod-screw fittings for this purpose are 
even sold as commercial items. An easily 
made hand grip that also helps under some 
circumstances consists merely of a short piece 
of broom stick or other round wood with the 
end turned down and threaded to go into 
the tripod socket. 

The shutters used on most good cameras 
have settings for 1 second, lf2, lfs, 1110, 1/25, 
1150, 1/100, 1/200 and possibly 1/300, 1/400 
and 11500 second. The speeds of 1/25 and up 
are almost exclusively outdoor ones. Only 
on very dull days is it neces:,J.ry to use any
thing slower with a 4.5 lens, and if the light 
is that weak the picture probably will be 
very flat and without contrast. The slower 
speeds will prove very successful indoors 
with artificial light, as provided either by the 
regular room lights or by photoflood lamps. 

The principle in shooting indoors in un
certain light, if no reliable photo-cell type 
exposure meter is available, is to try two or 
three speeds with the lens wide open, and 
hope that at least one of them turns out to be 
satisfactory. Film is cheap and the only way 

[Continued on page 136] 
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TIMESAVING TIPS far 

This flashgun wao assembled from junk-box parts. The 
screw base from a flashlight bulb was soldered to the bottom 
of the socket and lead extended from short filament wire 
to socket terminals. To use, attach reftector and screw 
into a pocket :flashlight. Righc-A udream etfect" pro .. 
duced by means of a well-planned double exposured film. 

Photographs can be mounted neatly in album without the use . of 
special mounting corners or glue if the simple tool shown above is 
used. Consisting of a razor blade bolted to a thin strip of wood, it 
permits the album p3ges to be slotted quickly for inserting photos. 

CORNE�� -; 

112 

Cloudy hypo, no longer suitable for 
fixing purposes, can be used to ,give 
a silver plated appearance to articles 
of copper and brass. Clean metal well, 
immerse in hypo for 1 or 2 minutes, 
wash and finally polish with cloth. 

TACK HEAD 
COVERED WITH 
PA RA F F I N 

WHITE OIL 
C LOTH 

Inexpensive developing trays can be assembled 
quickly from scrap pieces of plywood and pine 
lathing such as found about the home. Assemble 
the tray:'! with waterproof casein glue and line the 
insides with white oil cloth to prevent le�age� 

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



PHOTOGRAPHY "FANS" 

Photos can be titled 
a t � r a c t i v e l y  by 
masking out a cor
ner of the negative 
and s e p a r a t e l y  
printing the title 
from a piece of 
clear celluloid on 
which the greeting 
has been written in 
black ink. When 
printing title, mask 
out all but corner of 
undeveloped print. 

Unusual - photographic effects can 
be produced by reversing the film 
image into a positive. By care� 
ful manipulation, negatives will 
reverse themselves if momentarily 
exposed to tigh.t about one min� 
ute after immersing in developer. 
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Shutler Release 
F ar &RAFLEX 

The remote controlled electric camera shutter release 
pictured at right Is built around a relay salvaged from 
an old radio 8 battery eliminator. Details of construe· 
tion are clearly shown in the upper schematic plan. 

MOST amateur photographers, at some 
time or other, get the urge to try and 

take pictures of wild animals and birds. Here 
is an electric shutter release for your Graflex 
camera which will enable you to control the 
shutter from a distance. Its construction is 
simple and anyone who is handy with tools 
can make one along the same lines, either for 
the Graflex, or with alterations for most any 
other camera. 

The principle of operation is clearly shown 
in the drawing and photograph, but the 
actual material used in constructing it will be 
governed entirely by the contents of your 
junk box. The electro-magnet shown in this 
assembly was salvaged from an old Yaxley 
"B" eliminator relay. It is very sensitive and 
one cell of a flashlight battery will actuate 
the armature even when connected to the 
magnet through 50 feet of No. 14 copper wire. 

The various parts are assembled on a 1\
inch brass plate, 2lf2 by 2%-inch. The com-

1 1 4  

plete device is fastened to the side of the 
Graflex with a thumb screw in the tripod 
socket bushing o£ the camera. Its position is 
then such that upon being released, the pin 
"F" strikes the shutter release o£ the camera, 
thereby exposing the film. The operation is 
practically instantaneous and much more 
positive than the method of using a long 

[Continued on page 134] 



MOTORCYCLE riders every
where are setting the pace 

for fun! Picnics, gypsy tours, re
liability runs, hillclimbs and other 
thrill-packed events - the world's 
greatest · all around sport. Get into 
the thickest of the fun yourself -
on a Harley-Davidson motorcycle! 

Go to your dealer - swing into 
the saddle of a classy new 1938 
Model. Ride it! Get the "feel" of 
this great sport. No obligation. 
And mail the coupon TODAY. HARLEY-DAVIDSON MOTOR CO., 

Dept. MM-338, Milwaukee, Wis. 

I want to learn all about this great sport. 
Send illustrated liter&ture and FUEE copy 
ot .. Enthusiast .. motorcycle magazine. Post· 
are stamp 1s enclosed to co,·er malllll; cost. 

N&m•-········---··---------------

Address ................................. ____ .................. __ ...... _ ......... ............ ------ ; 
My &.Re is D 16-19 year<; C 20-:w years I O 81 years and up D under 16 ye&rs. 

L Check yow· age group. ... - - - - - - - - - - -

Wilen Answering Advertisements Please Mention Ma,·ch Modem Mecllani.-. 1 1 5  
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UNSATISFACTORY NEGATIVES 

recently developed my first roll of :film in accordance 
with tbe instructions in the November 19 3 7 issue of 
MODERN MECHANIX. Some of the negatives on the roll 
<ame out almost charcoal black and others almost entirely 
dear. What is the cause ol this?-G. Sanford, Flushing, N Y •• 

The "black" negatives are due simply to over-exposure 
and the clear ones to under-exposure during the taking of 
the pictures. To avoid repetitions of this occurrence, keep 
a careful record of all the pictures you take and then study 
the negatives after you develop them. In this way, you 
will soon be able to judge correct exposure. 

RUINED PRINTS 

About a year ago, I pasted up some enlargements 'on a 
piece of cardboard for framing. I 6nd that the prints now 
seem to b£.· deteriorating, parts of them being almost eaten 
away. How can I cure this trouble?-R. Fass, Lawrence, Mass. 

Tt is too late to do anything about this now. The trouble 
is proUahly due to the chemical action of the paste on the 
photographic image. In mounting other pdnts, be sure to 
u"'e paste made for photographic purposes. This is a regular 
item in stationery and photo supply stores. 

DEFECTIVE SHUTTER 

In taking some pictures of my dog, I tried a number of 
shutter speeds-1/25,  1 / 50 and 1 / 1 00 sec. However, they 
all seemed to be blurred, although I thought that the 1 I 100 
sec. speed should be fast enough to stop the dog's motion. 
-G. E. Kent, Hollywood, Cal. 

There should be a very definite difference between pictures 
taken at 1 /25 and 1 / 100 sec. If there is not, the shutter on 
your camera probahly is defective. As shutter 1nechanisms 
are extremely delicate, we recommend that you do not attempt 
to fix the camet·a yoursel f ;  instead, have it looked at by a 
man who specializes in this \Vork. Any dealer in photo 
supplies will handle the repair for you. 

USEFULNESS OF LENS SHADE 

I read somewhere that a sun shade should be used on a 
camera lens when taking pictures in strong light. Is �his 
really necessary as long as the sunshine is kept from striking 
the lens direcdy?-1. Miller, Adanta, Ga. 

A good light shade is one of the best investments a camera 
owner can make, regardless of the size or cost of his camera. 
It is valuable because it eliminates stray reflections that 
are not evident to the c.ye. In many cases, such a protective 
shade makes the difference between a clear, sharp picture 
and a peculiarly fogged one. It is an excellent idea to use 
a light shade for all pictures, regardless of lighting condi� 
tions. A shade is sometimes more necessary indoors than 
outdoors, as reflections from objects on nearby walls are 
likely to be very bad when bright lights such as photofioods 
are used. 

WATER FOR THE DARKROOM 

The only space I have available for a darkroom is a corner 
of the cellar, about twenty feet from the nearest sink. I do 
not want to go to tbe eKpense of installing additional plumb· 
ing. Can you suggest any other arrangements for washing 
negatives and prints?-N. G. Bernard, Palisade, N. j. 

Running water in the darkroom is a convenience, but not 
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at all a necessity, as many people seem to think. It is needed 
really only for final washing operations, for which darkness 
is not essential or desirable. For rinsing your fingers, print 
tongs, tanks or trays, etc., a pail or two of water will be 
quite sufficient. After negatives or prints have been correctly 
fixed in the hypo bath, simply take them from the darkroom 
to the sink, \Vhere they can wash without needing to be 
watched. 

WET FILMS 

A roll of film from my camera was accidentally dropped 
into the water from a boat. I rescued it, but I thought it was 
t-uined and threw ir away. A friend of mine now tells me 
that I should not have done this. Is he right?-R. L. H., 
Chicago, Ill. 

H e  is. Immersion in fresh water doesn't damage film at 
alL In fact, some photographers wet their negatives 
thoroughly before putting them into the developing bath. 

PHOTOFLOOD CURRENT DRAIN 

How many small size photoftood latnps is it safe to use at 
a time?-Sidney Eiben, Boston, Mass. 

The small size phot�floods, when used on 1 1 0- 1 1 5  volts, 
draw about 250 watts. Individual lamp outlets in the home 
are not supposed to be loaded with more than 500 watts, so 
the safest arrangement is to use not more than two photo
floods per unit. However, 3 or 4 bulbs may be used for short 
periods. 

The life of the bulbs will be lengthened considerably, ami 
the possibility of fuse-blowouts reduced, if photofiood bulbs 
are operated in series connections during focusing operations 
and then connected in parallel for full bril1iancy only when 
the actual exposure is made. Double-pole, double-throw snap 
switches made for this purpose are a standard photOgraphic 
item and can be purchased very cheaply. 

REMOVING FILMS FROM PACKS 

I sometimes take 3 or 4 pictures with my film pack camera 
and do not use it again for a few weeks. Is there any way of 
removing these exposed negatives so that they can be de� 
veloped right away? It is quite a nuisance to wait until all 
12 film• in the pack have been used.-Kate Small, Pueblo, 
Colorado. 

It is quite possible to remove ex1Joserl films from a regu· 
lar 12-exposure pack. Of course, this must be done in a 
dark room. Merely pull off the head section of the pack, 
open the hinged tin body and remove the exposed films 
carefully, holding them by their edges. The head can then 
be replaced. This operation is practicable only with 
''chrome" type film packs, which can be handled under a 
red safelight. Panchromatic type packs can be handled 
only in complete darkness, and are therefore difficult to open. 

MODERN MECHANIX AWARDS $40 EACH 
MONTH FOR BEST PHOTOS SUB

MITTED BY READERS 

The editors of Modern MechaniK distribute $40 in 
cash awards each month to the five persons who, in 
their opinion, submit the best pictures suitable for 
publication in the Modern Mechanix Photography 
section. Full particulars regarding these awards will 
be found in this issue on page 103. 
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� Snapshots at Night 
ALL YOU NEED 

I 
Your present camera 
loaded with Kodak 
115511 Film 

'��' s���"'�..iP"� 
.:.--·::!11.;.---

2 
Two or three 

Photoflood lamps 
in Kodak 

Handy Reflectors 

YOU'LL find snapshots at 
night almost as much fun 

as taking up photography all 
over again. W'orking out inter
esting picture situations, gaug
ing distances, placing your 
subjects, arranging lights
you're an artist working with 
a new medium. Snapshots after 
dark aren't at all difficult-but 
they are interestingly different. 

Equipment is simple. You 
don't need an expensive cam
era, not any more. Any camera 
that can be loaded with Kodak 
"SS" Film will do the trick
even the simplest Brownie. 

With " SS "  Film, you use two 
or three of the new No. 2 
Mazda Photoflood lamps, 
which last for hours, and inex
pensive Kodak Handy Reflec
tors. If your camera has an 
j.6.8 or faster lens, then the 
No. 1 Photoflood lamps are 
quite powerful enough. 

FREE BOOKLET • • •  
Suggests a variety of picture op• 
portuni ties . . .  shows you how to 
arrange your lights . . .  how to 
place your subject . . .  tells you 
everything you need to know 
about two ways to make night 
pictures-snapshots with Pho
to.flood lamps, fast exposures 
with Photoflash lamps. (You can 
use Photoflash lamps, each good 
for one picture, if your camera 
can be set for I( ,  ime. ") 

The directions are simple and 
easy to understand. Pictures and 
diagrams help make everything 
clear. Be sure to get a free copy at 
your dealer's today . . .  Eastman 
Kodak Co., Rochester, N.Y. 
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New Method Raises Treasure 
[Continued jTom page 37] 

entirely, and total or partial paralysis is the re
sult. Hence bends. 

The type of breathing gear used by Noh! avoids 
use of natural air, thus preventing all nitrogen 
from entering the lungs. Breathed instead is 
helium, a life-giving gas, pleasant to breath and 
odorless. To meet physical requirements, it is 
mixed with oxygen by the diver as he uses · t. 

Under pressure, helium is not only highly 
efficient but it does not escape through the lungs 
into the blood appreciably. In diving, nitrogen 
dopes the mind and body, while helium ex
hilarates like a tonic. 

The two high-pressure steel tanks of the 
breathing gear, one for heliwn and the other for 
oxygen, each hold 2,000 pounds of pressure, and 
25 cubic feet. This is sufficient to sustain a diver 
23 hours. 

Here's how he utilizes the pressure he carries 
to offset water pressure. For every 100 feet the 
diver descends, he must resist 42 pounds lateral 
water pressure against every square inch of his 
suit. The suit's area is roundly 3,000 square 
inches. Working on the Lus.itania at 312 feet deep 
will subject the diver to 478,000 pounds of water 
pressure, or 136 pounds per square inch. It should 
prove still easier than the record-breaking depth 
which experienced 529,200 pounds of water 
pressure, or 176.4 pounds per square inch, at 420 
feet. 

In descending, to resist the increasing water 
pressure, the diver fills his suit with correspond
ing amounts of air pressure, by means of valves 
at his side. The descent is made gradually so that 
the body adjusts itself to the pressure. In the 
test dive, Nohl reached bottom 420 feet down in 
nine minutes, by which time 180 pounds per 
square inch were valved into his suit. At the 
same time, the same pressure was breathed to 
prevent crushing of the lungs. 

As the water pressure decreases coming u9, 
blasts of air are released by pushing an outlet 
valve on the helmet. In this way the air pressure 
within the suit is equalized with the lessening 
water pressure without. Otherwise the suit 
would inflate like a balloon and perhaps burst. 
The diver is constantly advised his depth by 
tekphone. The pressure gauge before his face 
on the instrument panel of the helmet registers 
the air pressure. 

Between the two opposing pressures at great 
depths Nohl's suit of �!:!" rubber is compressed 
to lfs inch. Interesting is the fact that divers 
breathing helium can return from the Lusitania's 
depth almost immediately without fatiguing 
periods of decompression. Because the body 
decompresses, or adjusts itself to changing pres
sures, much faster with helium, the decom
pression time for 312 feet is less than one hour. 

This compares with U. S. Navy decompression 
thne tables, which require six hours for 300 foot 

[Continued on page 124] 
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Trees That Travel 
[Continued from page 68] 

covering around the ball need not be removed, as 
it soon rots. The trunks are held straight by 
means of well anchored wire guys and the experts 
see that there is plenty of fertilizer and water to 
tonic the newcomer through a critical period. 

With due care most of these woodland veterans 
stand their radical changes of base amazingly 
well, and even exotic and unusual trees have been 
made to withstand their changes of site, thanks to 
engineering skill and modern transportation 
methods. A rare and costly Chinese Zelkova was 
found to be unsuitably placed in Union Square, 
Washington, D. C., as it had wound its roots 
about an enormous sewer and was pining for lack 
of nourishment. A new site in the Square was 
picked out fo� it and a trench dug from it to the 
position held by the tree. The roots were then 
protected in the standard way and the tree, ball 
and all, was slid along the trench to the new sta
tion without having been raised above the surface 
of the ground. A month was spent in the prepa
rations and the actual moving required eleven 
hours. 'Ihe tree was 68 feet high and with all its 
appendices weighed 105 tons, yet so quietly was 
the change made that probably its "spirit" never 
knew what had occurred. 

Tree-moving concerns cope with all conditions, 
They extract huge trunks from the Canadi:m 
Rockies; transfer palms from the jungles of Cuba 
to the plazas of Havana; uproot the prickly cactus 
in the deserts of Arizona. to implant it in Eastern 
botanical gardens, and convey the ghostlike 
Banyan tree with all its trailing branches and 
roots from the swamps of Florida to the conserva
tories of American millionaires. 

When Dust Explodes 
[Continued j1·om page 44] 

despite the utmost caution on the part of 
employes, this dust still becomes ignited. 

Dr. Price formerly served in the Bureau of 
Mines and ran into the same kind of a public 
enemy there-dust explosions in coal mines. In 
this case, the danger was eliminated very largely 
by the simple trick of mixing non-combustible 
rock dust in with the combustible coal dust. The 
principle is the same as that on which Sir 
Humphry Davis based his famous miner's lamp. 
It works swell---in mines, but you can't mix 
other kinds of dust in with the dust of things 
you are going to eat-so the idea isn't worth much 
in dealing with grain and cocoa blasts. 

Hylton R. Brown, one of Dr. Price's assistants 
and the secretary of the National Fire Preven
tion Association's committee on dust explosion 
hazards, has tackled the problem from another 
angle. 

By excluding oxygtm from the air in danger 
spots, the possibility of explosions can be elimi

[Continued on page 153] 



Copyright 1938, UGGE'IT & MYERS TOBACCO Co. 

When Answering Ad'Uertisements Please Mention March Modern Mechani:r 1 19 



CAN YOU USE an EXTRA 
$10.00 to $25.00? HOME ,,.AUTO 

REPAIRS This FREE booklet 
will show you how 

to get It easily 

H OLDING onto money you already have is as 
good as making more that would have to be 

spent.  You can easily save the amount indicated 
or  possibl·y much more every year by making 
with Smooth-On No. 1 ,  the repairs for which you 
otherwise employe a professional "fixer." 

For instance, w h e r e a 
pipe, tank or water heater 
leaks, a h e a t i n  g boiler 

-==-=""""'·' cracks, any kind of a pres
sure joint opens, a lock or 

\41.!:;;;:;;:;'=i:=::::::� hinge comes loo se, screw 
t h reads or nuts strip, a 
handle won't s tay on, or a 

�:::::1§-"ii'::3?'=1 leak or loo se part appears 
on your car, you can t;::::;::;;;�S;::=;��g usually make a perfect re

Stopping leaks pair with Smooth-On at a 
cost of only a few cents for 

material, and no labor expense or delay. 
Smooth- O n  hardens into solid metal, but i s  

easily applied with t h e  simplest of household 
tools and without heat or fire risk. 

Judiciously made Smooth-On repairs are de
pendable and permanent, and usually make the 
performance o f  the repaired part fully equal to 
that of a renewal that would cost far more and 
in addition involve the labor of replacement. Even 
an emergency Smooth-On 
repair \�ill at least tid e  I �MOOTit·�N , .. . over until a permanent re- . ··· . 
pair can be made with 
gre

1
atcr convenience and 

Tightening loose handles at ower cost. 
The free Smooth-On Repair Book gives com

plete instructions with diagrams for making the 
commonest household and auto repairs in the 
easiest and most effective way. Every "handy 
man" should have a copy of this booklet and a 
can of S mooth-On in his repair kit.  

Making stripped 
threads hold 

Be ready for emergencies. 
1\'Iail the coupon for this  free 
booklet and get Smooth-On 
No. 1 in 7-oz., l -Ib., and S-Ib. 
can from any supply store, or 
if  n ecessary, direct from us. 

SMOOTH-ON "M"FG:CO., 'D.;;: 69:- - -- ---
5 7 4  Communipaw Ave., Jersey City, N .  }.  
Please send Smooth-On Home Repair Book. 

Name ..................................................... . 

Address ................................................. . 

A Jig Sawed Inlaid Lamp 
[Continued from page 71] 

inch less than the finished dimensions. This will 
save a lot of wood and unnecessary turning. When 
built up, the corners are planed off to make it 
eight sided on this thick part. You are now ready 
to glue on the inlaid blocks. 

These blocks, eight in number, are %-inch thick. 
To prepare them, take two pieces of wood a little 
wider than the flat faces on the post. One piece 
of walnut and the other of white wood are fas
tened together with several small nails. Aft2r 
the inlay design is drawn on the top piece they 
are ready to be sawed out. Taking the finest jig 
saw or scroll saw blade, the one made for cutting 
puzzles, saw through the two pieces on ·the line 
marked out. Now remove the nails and inter
change a piece of the dark wood for a correspond
ing part of the white. The inlay is now ready to 
fit on the post if the edges have been beveled 
first. The underneath face must be the same 
width as the flat face of the post. The angle for 
beveling will be 67 ):/, degrees for an eight sided 
post. When the bevel has been completed and the 
inlaid block fits tight on the face of the post, it is 
glued on. 

As each pair of blocks is sawed out, the parts 
are interchanged in the same manner, then fitted 
to the next one on the post and glued in place. 
When all eight have been glued on, the post, which 
is still eight sided but it is one-inch thicker, is 
ready to be turned. It is necessary in fitting the 
blocks to have the waves on one matching up 
the waves on the next so there will be no jog 
in the resulting inlay. 

Allow the glue plenty of time to dry, then put 
the post on the lathe and turn down just enough 
to get it round over the inlaid portion. The re
mainder can be turned to any shape desired. 

After the base has been turned and glued on, 
the lamp is finished in the usual manner for in
laid work. The finish must be a clear varnish or 
lacquer so that the inlay will not be colored. Each 
coat should be rubbed down until the finish is 
smooth. 

Various designs can be used for this type of 
inlaying. For a lamp with a ship motif as the one 
shown, a shade with ships adds a pleasing touch 
to the finished job. 

Woman Is Wood Expert 
[Continued frorn page 64] 

stain. The organism was then "planted" on freshly 
cut uninfected wood of the same species as that 
containing the original stain. The same red dis
coloration was obtained, leaving Dr. Richards 
reasonably certain that the organism which causes 
this type of defect had been found. 

Although Dr. Richards is not an entomolo
gist, insects infesting wood are frequently sent 

[Continued on page 153) 
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HOME OF NATIONAL SCHOOLS 
A mmion-dollar trade school, occupylna- tts own 
modern tht·ee-slot'Y building, exclusively devoted. 
t.o training ambitious men. Latest equipment; 
sclet"te>d, �xpel'ienced staff' of en�ineers and in• 
structm·s; practical, thOl'OUgh tl·aming. 

P U BLIC SCHOOL S U P E R I N T E N D E N T  

PROF ITS BY NAT I O N A L  TRA I N I N G  

.,,1 ha,·e altenlk!d t\\'O state uni'\"crslttes and 
two �tate normal schools and I want you 
to know that I feel I hafo received more 
for my money at Nntionol than at any 
other school I hare attended. One cannot 
be too hJgh in praise of the instructors
of their dcterminntlon to see that each 
student recel\'cc1 complete instruction and 
thorough understanding ot each assign
ment." 

.1 . STOYER. JR .. 
Sup't., Palouse Public Schools, 
State of \Vashington. 

With all Types INTERNAL COMBUSTION ENGINES 
ELECTRIC POWER GENERATION, etc. 
YOU MEN who are sincerely ambitious to mnke good in the Diesel and related industries, 
want to kno\'1-" the tl·ue facts-you want to know about employment opportunities and 
C'mployment requirements, For 33 years, National Schools, n recognized leader in the 
field of trade education, has played a \"ltr. part in help ing wlde·awake men to Qlhlllfy 
for suc�:ess In industry, National Schools-a m1111on-dollar trade school-will supply you 
with a sincere, honest statement of fncts on whnt you should do to get into the profttnlJle 
Diesel Industry, �o exagg·erutlons-no mis- statements, 

YOU NEED REAL SHOP EXPERIENCE 
WITH TIME-TESTED TRAINING 

Mall the coupon below. In the literature you will 
be sent, you will see exactly how other men 
like you are preparing themselves for success in 
National' s  modern trnlnlng shops. You lcnrn on 
the latest, finest equipment. You do real jol.J 
work. You learn by tlme-tested, shOP·Pl'actlce 
methods, Your training Is fascinating Jn every dctnll. You arc taught how to make good, and 
helped to make good after you graduate. All ot 
this and much more is clea1·ly pictured for you ln 
the Free Book of Facts we will send to you. 

TRANSPORTATIO N  ALLOWED 
TO LOS ANGELES 

National Students are allowed coach railroad fare 
from any point in U. S. (Canadian students from 
nearest point of entl•y ,) Student social l ife Includes 
inspection trips, excursions, nthletic actlvlties, etc. 
Special doctor servJce. Personality coachJng. Many students are helped with spare-time job!J to earn room and board while learning, {Canadians ex� 
cepted.,) Graduate employment cooperation. 

National Tra i n i n g  is so 

thorough and all-inclusi'l'e, 

that no ambitious man can 

afford to consider Diesel 

T r a i n i n g  with o u t  first 

knowing all of the /acts 

regarding the many ad'l'an

tages a'l'ailable to him as a 

National Student. INVES-

TIGA TE. 

AL SCHOOLS �ttJ .flnttJ!tJJ 
COPY TODAY � 

- J<flfl/ VtzctJ on 1/iflJfll 
:...m:r.2l•'>llllrlfll.rt J<flfU.itflmfln� ' 

���A��A,. 

NAT I O N A L  SCHOOLS 
(established 1905) Dept, MMA-3 
4000 S. Figueroa St., Los Angeler 
Please send me, wltho�o�t obligation, yoUr FREE ( BOOK and Information regarding Diesel Em· � ployment Opportunities and Requirements. � 

( NAME AGE- ) 
( ) ( ADDi<ESS ) 

{ ) 
CITY STATE ) > ....... �'=.11\,J........,�\;w;/� 
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e Jack Dempsey's face is always on parade. In 
his famous New York restaurant he greets 
celebrities every night. And with a beard that's 
a terror, shaving is important to him. Says 
Dempsey : "I've no time to spar around with 
experiments-no temper for nicks or half-shaves. 
So when I shave myself, I use a Gillette Blade 
in my Gillette Razor. This combination gives 
me clean, close shaves that really last!" 
e Whymake yourface 
a proving ground for misfit blades that hack 
and scrape I It pays 
to dema n d  Gillette 
Blades. They"re pre
cision -made for your Gillette Rnor and give you the world's 
best shaves for less 
thao 1¢ a day. 
Speed shavi.zg-totze the skin -with Gillette 
B r u s h l e s s  S h a vitzg 
Cream made with pea
nut oil. Big tube 25¢. 

The Car That Can Take It 
[Continued j1·om page 60] 

up as much when it runs head into something as 
it would be if it dropped 13.4 feet? Most collis
ions are of the glancing blow type wherein the 
actual forces of impact are greatly lessened, and 
it is largely in this field that engineers hope to 
save motorists those endless bills for straighten
ing fenders, repairing frames and aligning wheels. 
Most of the collisions also are with other vehicles 
rather than with immovable objects. 'That in
creases the force of impact and complicates mat
ters still further. But the unbreakable car will 
come into existence because it is needed. It will 
take its place along with the fireproof office build
ing and the dwelling that is immune to hur
ricanes. 

Certain it is that the future will find cars wear
ing bumpers on all four sides. 'These would be 
ornamental as well as protective. They will be 
covered with special rubber bonded to the metal. 
It would not be surprising to find another con
tinuous bumper running from the radiator 
bottom to the license plate holder over the hood 
and top. 'This would help protect the car in 
event of a forward upset, or roll. 

These bumpers would be useful in concealing 
the radio antenna, and could also be used to 
carry fuel, water and oil for long distance travel. 
If the engine finally is mounted in the rear it 
may be the special continuous hollow bumper 
that will become the elongated gas tank. We are 
witnessing this year the first elongated battery 
box. It is suggestive of the new trend toward 
re-shaping many of the conventional parts of 
the car. 

As developments proceed it will also be neces
sary for engineers to expand their work to make 
a car a safer place in which to be jostled about. 
It may even be necessary to strap in the driver 
and his passengers. Part of the security in the 
protected collision of tomorrow will be the im
portance of remaining in position during the 
impact and the possible after-roll. 'This is part 
of the secret of success with stunt drivers who 
manufacture their own collisions to demonstrate 
the strength of modern cars. 

The Boeinq Planes 
[Continued from page 54] 

powered low-wing monoplane was the fore
runner of the later big Boeing bombers and 
commercial transports. 

'The next year, the Boeing twin-engined bomber 
appeared and it at once established the present 
trend in bombardment aircraft. Known as the 
Y1B-9, this all-metal low-wing monoplane was 
fitted with 600 h. p. air-cooled power plants, was 
streamlined throughout, and had a retractable 
landing gear. 

The famous P26 low-wing monoplane pursuit 
[Continued on page 131] 
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'l.Jou ea.n Influence Others 
With Your Thinking ! 

TRY IT SO]'Iffi TIME. Concentrate intently upon an-
other person sealed in a room with you, without his 

noticing it. Observe him gradually become restless and 
finally tum and look in your direction. Simple-yet it is 
a posiliue Jerrwnstration that thought generates a mental 
energy which can be projected from your mind to the 
consciousness of another. Do you realize how much of 
your success and happiness in life ciepend upon your 
inHuencing others 7 Is it not important to you to have 
others understand your point of view-to be receptive to 
your proposals 7 

Demonstrable Facts 
How many limes have you wished there were some way 

you could impress another favorably-get across to him 
or her your ideas? That thoughts can be transmitted, 
received, and understood by others is now scientifically 
demonstrable. The tales of miraculous accomplishments 
of mind by the ancients are now known lo be fact-not 
fable. The method whereby these things can be inlen
tionaUy, not accidentally, accomplished has been a secret 
long cherished by the Rosicrucians-one of the schools of 
ancient wisdom existing throughout the world. To thou
sanJs everywhere, for centuries, the Rosicrucians have 

privately taught this nearly-lost art of the practical us& 
of mind power. 

This Free Book Points Out the Way 
The Rosicrucians (not a religious organization) invite 

you to explore the powers of your mind. Their sensible, 
simple suggestions have caused intelligent men and women 
to soar to new heights of accomplishment. They will show 
you how to use your natural forces and talents to do 
things you now think are beyond your ability. Use the 
coupon below and send for a copy of the fascinating 
sealed free book. "The Secret Heritage," which explains 
how you may receive this unique wisdom and benefit by 
its application to your daily affairs. 

'The ROSICRUCIANS 
( A M O R C )  

Scribe V. A. B., The Rosicrucians, AMORC. 
Rosicrucian Park, San Jose, California. 

Kindly send me a free copy of the book. "The 
Secret Heritage." I am interested in learning how 
I may receive instructions about the full use of my 
natural powers. 

Name .. ·-······-·--·-···-··---····-···--···-···--······--·· ······---

Adclress .................... _ .... _ .. , ___________ Stale ....... _ .. ___ _ 
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* Carh FOR SPARE TIME! 
MAKE $25 TO $30 

PER WEEK AT HOME 

IN YOU R  SPARE TIME 

THE IDEAL LAWN M OWER SHARPENER 
Like ma""iC the Ideal Lawnmower Sharpener makes old, dull, half 
wot·n-out"' m'owcrs cut like new. Simply set the mower in the ldi:'Rl 
and the machine docs the rest. Sharpens any law_nmower to a perfect 
e(Jge in 1 5  to 20 minutes and you make $1.00 to S l .�O. Att.ac!J. to 
light socket. Start in your basement Ot' garag·e. Wot'k m spare ttmc. 
:i������

e
;:i;t����15�c�,r

o
�t��in�!trlE5k�!\.:Af0�8 t��f:r�o::.�1:fe 5���:�: 

WHAT THESE M EN DID • •  You Can Do 
-�e����e�ln�� ��fi�i

e
R�ev1•8 8:�fi��-�V\v�W:!:rn�pH��=1·�!.'-d�'"$iW8Cf�"3 

the past 6 ntonlhs." George .!;eitel wrltes: ''I have sharpened over 
500 mowers and every customet· is ·well pleased.'' A. M. Larsen w•·Ites: 
�·60

a
���

a
tg.Jla��';��s

 s�a?.����dn�{)OF in�!J:i� say�_: ' 'I Jive iD a tOWD of 

�·\ta�� · 2s�;·pe��da��ou�d rgb8
d
���ve��ri��� 

season." Nick Baltes says: ''Last summer I 
sharpened 200 mowers at 51 .00 each.'• 
Bucher Battery Co. write: "We sharpened 
over GOO mowe1·s last year at $1.50 each ... FREE BOOK Shows. how! 
Right now, before you forget it, send fol' 
a ·copy or our FREE DOOK, "How To Make $25 to $30 per week in SPARE Tll\rlE." 

SEND POST CARD TO 
THE FATE-ROOT-HEATH CO. 328 Bell Street, Plymouth, Ohio 

New Method Raises Treasure 
[Continued from page 118] 

descents with natural air. While it has none for 
400 feet or more, it would presumably be eight 
hours. Natural air took no diver deeper than 
306 feet, a previous record set in 1915 by Frank 
Crilley, a navy diver, who hooked hoisting cables 
to the sunken submarine F-4 on the bottom of 
Pearl Harbor, Hawaii. 

To pierce the eternal darkness of undersea 
depths, specially designed submarine searchlights, 
with multiple 5,000-watt bulbs of heavy glas;;, 
are being developed to aid- Nohl in his salvage 
work. Also are new types of acetylene blow 
torches designed for underwater efficiency. The 
torches will be equipped with high-pressu:·e 
oxygen blowers which will hold back the water 
while acetylene flames cut through steel. 

Preparatory to salvaging the Lusitania, Nohl 
and his crew will start operations on the Merida 
in May. A ship equipped with sand-sucking 
machinery will be employed to clear the mud 
that washed into the wreck. Then the way to 
the safe will be clear. How the treasure is to be 
recovered and lifted will be determined on the 
job. By August, Nohl plans to be across the 
Atlantic working on the Lusitania. 

Revolutionizing the field of diving, helium
equipped diving suits may succeed in salvaging 
other treasure-laden ships on which complicated 
methods have failed. In the Klondike gold ship, 
Islande1·, sunk off Admiralty Island, near Juneau, 
Alaska, since she collided with an iceberg in 1901, 
lies $3,000,000 in gold dust nuggets. Attempts to 
drag the Islander ashore by lifting her with 4() 
cables suspended from two ships, and float her 
with the tide, were partially successful. Two 
thousand feet from shore in 190 feet of water, the 
Islander broke in two. The forward half, con
taining the valuable cargo, was again lost. 

Untold millions in gold and silver are yet to be 
recovered from the sunken fleet of Spanish 
galleons in Vigo Bay, off the Spanish main. In 
1702 the fleet of 17 pirate ships were returning 
from a three-year loot on high seas. Homeward 
bound they encountered reprisal-seeking British 
warships and anticipating defeat, the pirates 
scuttled eight of their fleet with a similiar treasure 
of gold that was recovered from the remaining 
nine before they sank. 

With helium equipment, salvage expeditions 
at last have a fighting chance to regain the gold 
glittering on the ocean floor. 

Sponge rubber is being used like cement in 
tree surgery to fill cavities. 

A new farm machine invented in Russia is a beet 
harvester combine that pulls up beet roots and 
removes the earth and leaves clinging to them. 

Red or yellow ocher mixed with road surface 
material is a new safety idea, because the ocher 
makes the road somewhat luminous at night. 
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DD Nt First q.Jlb:., �J 
MAI L C O U PO N  ?£OW" 

Weeh 

Would you, too, like to 
own a business where you could take in $200 
your first week as did L. A. Eagles in Madison, 
Wisconsin ? 

We want a reputable, honest man in each 
county. This man need not have any special 
experience or more than ordinary ability, but he 
must be honest and courteous. 

Such a man we will start in business for himself. You 
can make far above average profits in the rug-cleaning 
business·-a hi�h-grade business all your own. Many 
earn $125 to $200 per week-some considerably more. 

NO SHOP NECESSARY 
The rug-washer finishes rugs like new on the customer's 

:floor. Anyone can run it_ Electricity does the work. A 
quick, thorough and highly-efficient method that restores 
the natural beauty of floor coverings. 

'!'here are hundreds of customers-in your vicinity and 
nearby towns. The business grows steadily. Simply clean 
a few rugs or carpets. These customers tell others and 
also give you their future work. Soon you will have a 
prosperous year-around business. Send coupon for book• 
let explaining everything. 

"Profits Pay lor Rome" 
Barry Bill built and paid for a home from rug-washer profits, 

Bis first day's business was $86. A. L. Miller says, ''Have 
had rug-washer 6 years-ha\'e earned as high as $92 a day ... 
lf. 0. �Ialmln eurned a times the cost of his machine the first 
two months. Another letter says, .. ]!.lade $70 in 13 hours.'' 
You, too, can enjoy a large income. 

�-------------------------------, VON SCHRADER MFG. CO. 1 202 Pl., Racine, Wis. 1 
Send at once (no obligation) your free booklet Illustrating 1 

rug-washer and telling how I can own my own permanent 
business; how I can earn large profits at prices below other 
methods: how I can- become ftnanclally Indet>endent in a short 
time; a.nd how 1 can pay on easy terms. 

Name . • . • . . • • • • • • • • • • • . . . • • . . • • • • • • . . . • . . . . • •  

Address . • • • • • • • • • • • • • • . • • • • . . . . . . . . . . . . . . . . • •  

C. ]. White says: "$100 business in six 
days-never a complaint." That is the nicest 
part of tb.is business-every customer is more 
tban satisfied. Stains and blotches disap· 
pear and vivid colorings and freshness m 
faded floor coverings come back. 

EVERY MACHINE 
GUARANTEED 

Yon take no risk. These machines hne beert 
manufactured since 1918 and are used b)-' the 
United States Gonrnment and by mam-· of the 
world's largest hotels. They are fully GUA.R.AN .. 
TEED. 

EASY TERMS 
The complete equipment is inexpenslre. 

sonable down payment brings erery 
thing to l-"OU and the balance is 
paid monthly. From the start, 
s-ou have your own business
one that is profitable and or 
which :rou co.n be proud. 

Learn how art is really taught in the studios of Paris 
and New York. Send for FREE lllustrated brochure 
describing in detall a great new plan that brings 
real studio methods, with actual professional model 
poses, to your home or office. This plan. ''How to 
Draw From the :Kude/' shows by text and illustra
tion, how art is studied in ''life" classes. It's great 
fun learning art this way, You will also receive 
details of our FREE offer of .. i'.Iaking Art Pay:• a 
guide to art markets and •'tricks of the trade." 
No cost or obligation-write to 

NATIONAL LIBRARY PRESS, Dept. X. 

110 W. 42nd St. New N. Y. 1 

When Answering Advertisements Please Mentio" March Modern Mechani.: 125 



START BIG PAYING BUSINESS 
·�"vt.e, ARC WELDING 

New low priccl!l on mod('rn 40 Yolt "Simplified" 

Arc Wcldrrl!l rn:t.kc thl! big p:1y bnHint'!�fl ttv:�.ilttbb 
to) �h"D3 lhat uevcr bdorc could :'l.fford i l .  lt uno:"ns 
the door.s to the bi:';:-::N profit jobs. 'l'hA n�w J ,..,. 
b'!.rt i1 ea�i"r to opero.tc, much f:a.:>tcr, Tl.Li! i� �u
d:�.:�-·'s opportuni�)'. Don't mit;a it. 

Build Your OW'n 
Por!3ble W�lder with llobnrL G�nrr:�.tor 
11nit :t.nd.•ntto enno:in� <1T clw�o;iM. L:,tl! y...,u 
o['l:?r'!.lP uny pbcc, est�eci:'l.\ly on the 
profit:1hle outs.1d(' job!!. Eusily so.vce 
you $300 to $ri00. 

Portable Electric Ni:!l'.' low co11t 011 smdl sizea !1.9 wet: ne 
br;e. The mo�t prnfitoblc :�.rc wC'l•ler 
your shop c:m own . \Velds !o.ster, better. 
e.uicr, aave!l curTent. 

E.Bsy to Operate 
lhb:t.rt �·elders hove "Simplified" oper
nt i;.•n. Thi.!l mc:'l.m faater wc-ldin�wi:h 
the ridot current kr {'\""rry job. Hobart i3 si!!J.plifil'd, 1:00 anY or yol:r no�n c:tn wdd �;�' ;; ��:���a �������;r�� h�: ��i �ill }��,�n:�·r�.t;iZ 
iu' current eettincs arc removed. 

60% Extra Capacity 
Over old e!vle 25 Yolt "'elders-necea• 
6:\rJO [ur welding with the n('W coaled rods. 
��lit:J{��� ��-��kc

t�·ljl[����s f�'�i:i'ln�!: li
::�� "L��en don't undrr9l!l.nd how they c.ot 

llhng with the old f'Lylc welders after 
u:tinz thi11 new Hobo.rt. 

Remote Control 
at. nn extrn cosL with Ilobo.rt. Think of 
b-.•in��: nblo to cnn!rol yo11r weldl'r from 
any wnrkin;- point. s�\·e� time. (('mper, 
nJtd dimino..tcs the need Inr n. helper on overhe:�.d or conccli!ed work. 

,.Pays-For-Itself" Terms 
Extro.. earninc-s o..nd �avin&"� mD-kQ iL O!I.BY 
for you to own a Hobart without P.:tpcn�c to you. Youc::�n even rent· a new Hobart 
-::J.nd later purchu�e it wilhou� lou ol rent. Check Rent11.l Purehaee Plan, 

GET THIS VALUABLE 
MANUAL 

s�nt Free it yon will t.eU Ul the weld· inz you plan doiD&"o 

H O BA R T  BROS., 
Box SM·SI. Troy, Ohio 

TeD m e  mor. about-( ) Buildin• My Own Portable ( ) Complete Ga11 
\Vclder Bn�:me Drav� ) D:Leetrio Dri..-e Welder ( ) ;tO Daye' Traai-

E!l>sy 'l'erm• 
) Rental Plan Privile��:e of Purobo.�e. ) Send FU.EE �lanuul on \Veldins:. Attached letter 

tel111 o..bout the work we want to do, 
Ne.rne . • • • . • • • •  o • • o o o · · · · •

·
• • o o o o o o ,  • • • • •  , . , 0 0 0 , , 0 ,  • • •  

A��;�:�·9tCd' i� ·o . 30 "i:iAY'S·· TRIAL . ti .  E'ABY' ''i·EIL\i� 

How To Secure A 
Government Position 
Why v.•o1-ry about strik�s. lB;Ynfl's, hard ttmes? 
Train now tor a Gov�anment JOh. Increased sal-;��sbe�g��� �vo�i,,�!;;·

e
�o;t��t

l Cr��k. L$�s�8 o1�r�-� CI.:!I'ko City Mail Caniel', Rural Carrie1·-ol' help 
you get another position in Gove1·nment ClassifiPtl 
S�t·vit'L'. I w;J.s a \i\'il Sf!I'Vi('e Examiner for 
neaL•J:\.· 8 vear;; This c·oachi11g ha!'i helped thotl-
FREE BOOK =rl��i · ����c��;�r�hre 1/���� t;�d �\��,. o��r y��'it����{��n S��!ffo�0 a q}����r�o��uTbD.fY� 
A. R. Patterson. Civil Service Expert 
PATT E RS O N  S C H O O L, 433 Morcanti l e  B l d g ., R ochester, N . Y .  
�''!HI without obHgatiml, free hoo\c ''How t o  :o;l•t·u:·e Go,·crnmelll Po;>i �loa . . .  
.:\an1e • 0 , , .  o • •  , • • • • • • • • •  o o • •  , • • •  0 • •  0 o • •  0 • • • • •  o .  o .  o .  o • • • • •  o o • • •  • 

How To Select And Use Axe 
[Continued from page 77] 

brushing out trails, spotting trees and odd camp 
chores, even guides regard a 1%, pound tool as 
suitable. 

Why buy a cheap axe when you can secure the 
best for as little as $3? Select your weight head 
carefully; the type, considering single-bitted axes, 
is not as important, and you will likely have to 
take whatever is popular in your selection. Local
ity seems to govern the type of head used. For 
instance, in Maine we find a wedge-shaped head 
and in New Hampshire a modification of it. In 
Canada heads are somewhat similar to those used 
in Sweden, while the Hudson Bay Company has 
developed a special style for trapping and general 
woods work. 

Check the steel around the edges of the "eye" 
of the axe. It should be an even thickness and in 
a straight line with the edge. A woodsman tests a 
head by inserting the handle in the eye, putting 
the wedge in lightly and then sighting along the 
edge to determine whether it is in line with the 
handle. He also likes the blade to "hang in" or 
be tipped down somewhat toward the handle. 

Excessively hard steel in an axe chips out easily 
and cannot be sharpened with a file. To be right, 
one should be able to file it, but not. too easily. 
With today's tempering methods most heads are 
satisfactory, but not so handles. The professional 
woodsman will use nothing but a handmade helve, 
some of which are beautiful things, so flexible 
that they can actually be bent with the hands. 

With a good tool and something to work on, 
first learn how to hold the axe. Stand with the 
feet 24 inches apart and toes pointed straight 
ahead. The handle should be grasped so the left 
hand is 3 inches from the end and the right. three
quarters of the way to the head. To swing the axe, 
bring it up over the right shoulder until it is be
hind your back. Fix your eyes on the spot you 
intend to chop and bring the axe around and down 
in an easy movement, letting the right hand slide 
back to the left so that they touch at the moment 
the blade bites the wood. Now swing back over 
your shoulder and allow the hands to slide apart 
again on the upstroke. The opposite to this for
ward swing is known as the reverse. It is the same 
except that when the axe is over your head you 
turn sideways to drive the blow at the opposite 
an(3le to that of the forward swing. 

To cut a log with these swings the expert stands 
on large timber to cut between his feet, but stays 
comfortably close behind logs a foot or less in 
diameter. Beginners usually cut the notches or 
segments, necessary to sever a log, too narrow. It 
is advisable to cut them rather wide, say 10 inches, 
for a foot-thick log. First make a 50-degree cut 
with a forward swing, then a reverse cut and so 
on until the cuts meet, to take out a notch which 
should extend half-way through the log. It is then 
turned over and the cutting completed with a 
meeting notch from the other side. 

[Continued on page 129] 
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AT LAST• Automotive eniineers have smashed down 1h8 
blrriers to perfected combuscion! The new V ACU

MAT;C solves the secret of greater _ power! With almost 
tna_:;:cl action, this amazing innntion instantly puts new life 
and pep in any motor. It adds mileage to every gallon of 
g2sn!:3e . . . produces split-second pick-up, sensitive accelerator 
response, quicker starting, ,greater speed wd smoother running .. 

� •• Nothia1 Like It! 

Guar1111teed Gas Savilllls 
VAO...T-MATIC proves itself on every car. Ir is euaranteed 
to give worthwhile cas savings, quicker pick-up, and more 
power or it costs you nothing. You can instantly tell the 
difference in added power and moror pedormance - yoiJ 
quickly notice the cash savings on gasoline. 

The self-srancr - four "V>'heel brakes - knee ace ion- stream• 
lin�ng . . .  �nd no":' V ACU-:MA TIC! The sensational money· 
SJ.nng 1nvennon! \\:'nla it, cngince�s h�vc achieved a pracric:a.l mcanJ 
of bahncing air and ga.soline auwmatically for all speeds. 

�r�n%i�iCrTl;o�;;(�Jf�1��har�� ��e;��;! ��Y���.5��:_��3t�� 
from the outer :tir, into the hun of the gas mixrure. h is entirely 
AUTOl'.I.ATIC"and allows the motor Ia "breathe" at the correct time. 
opening aod clo�ing autom:uicahy as re'!_uired. No idling uoubles
no carbureror aJjustmenrs necess.uy.. Ir is so simple it will amaze you 
-so practical ir will save you nlany dollars on gas costS. 

IE you are one of th� 
many thousands who al· 

ready own a No. 1200 Delta 
Deluxe Scroll Saw-you can obtain 
this wonderful Multi-Speed Drive 
very small expense. 

Fiu AU C:us 

S E N D F O R  C I R C U L A R  
Check the proper square in the coupon below and you will 
be sent the sp_ecial circular gi,,ing full details and prices on 
the new ilitlltr-Speed Scroll Saw. If you have not r·eceived 
the 1938 Delta Catalog showing the complete line of latest 
Delta motor-driven tools-send the coupon for your copY as 
well as special circular Ol! new l\Iulti-Speed Scroll Sa·w
and the latest Delta Project Book No. 4-packed full of new 
�nd diffe1:ent things to make, with many photographs, work
lng d r.:twtngs, and complete instructions. E'nclose l Oc for 
Project Book. Catalog will he ntailed postpaid. 

DELTA M"G. CO. 
Dept. M 338 600-634 E. Vienna Ave., Milwaukee, Wi,, 

Delta is happy to announce a second great step 
forward in Scroll Saw design- the perfected 
M ulti-Sperd Drive. Through thi s remarkable 
development you can select any speed you want 
from 790 to 1 700 R.P.M. regulating the speed 

\\·ithin 1 or 2 R .P.J\1 .  if you wish. 
You can cut any material within 
the range of the scroll saw with 

fnll assurance that you have the best 
speed for your purpose. Further

more, scientific design has made this 
improvement s i m p  I e, foolproof and 

trouble-free. Everv user of motor-driven 
tools shonlcl get the

' 
full story of this un

usual engineering achievement. 

- - - - - - - - - - - - - - - - - - - - - · - - - - - - - - � 
D E LTA M A N U FACTU R I N G  CO., Depl. M338 
600-634 E. Vienna Ave., Mi lwaukee, Wis. 
D I enclose 1 OC:· (st�mpr-: m· c-oin) for which piC'a!'ic send me one 
C"opy of the new I 9 :lR Hook No. 4 of "Pr;wtieal Delta Pl'Ojeds. · • 
A!J;o plaC"c me on ym11· mailing- list lo l'eceive 1038 Delta eatalog 
of quality motm•.firivcn \\"Oodwo•·kin� L<>oi�. 0 Send me special �·il"l'Uial· on new l\Iult.i-Spccd Scroll Raw. 

�:=une __ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Address - - -- - - - - - - - - - - - - - - -

City _ _  - - - - ·· _ _  . _ _ _ _ _ _ _ _ _ _ _  - ·- _ _ _  - - - - - - State _ _ _ _ _ _ _ _ _ _  _ 

H'"rn A H S1C'c1· il1[1 Adt•crti.i�'IIIC:;f_,. Please Jlcldiou .�larrh J l odcn; Jlcr::hal lix 1 27 



Ti red of 
Wobb ly 
Furn itu re? 

LIFETIME - STRENGTH CASCO 
GLUES THINGS FOR GOOD ! 
Home-owners ! Now you can get CASCO, the 
high·test industrial weatherproof glue, for home 
use ... to repair furniture, toys, loose linoleum, lug· 
gage, books, everything " glueable." 

EASY TO USE. Just mix one part CASCO powder in one 
part water. No mess. No heating. And no waste • • .  you mix it as you need it. 
ECONOMICAL. CASCO plus cold water makes a full�trength glue at less cost than ordinary liquid glues. CASCd has many household uses. (Send for the free book offered below.) 
PERMANENT. CASCO sets chemically like concrete. It's 
not loosened by atmospheric heat and moisture like ordi· 
nary evaporation-setting glues. · 

H E R E' S  P R O O F  O F  C A S C O ' S  S T R E N G TH : 

. WOOOrepla�:�!!� 
evt churches, 8Y . nated-wood 

In manY n 
CASCO -glued, lai' 

Advantages 
ies, etc.

b
, 

s are replacing sthee 'are : Greater roof arc e od arc es eat· f these strong ""'f0b . · dity; neater aPP 
o . ce· h•s rliP beat-reststa.Dco�t erection. 
aoce; lower 

___ ,..,_.. .... �Milllllllllllllll 
FREEl NEW 1938 EDITiON-CASCO GLUING GUIDE 
lllustrated, tells how to make lifetime household repairs . . •  
also how to make water-resistant paint, wallp�per paste . . •  
tile cement . . .  crack filler . . .  Swed1sh putty. New methods 
for erecting fibreboard . . •  flush door 
coosuuction • • •  veoeering • • • inlays. 
Send request on penny postcard to 
CASEIN COMPANY OF AMERICA, INC. 
350 Madt•o:A:e:u::·��:, York, N. v. 

C A S C O  
WEATH ERPRO O F  

POWDERED CASEIN C L U E  

\ - Turn Out Good Glued Jobs 
[Continued f1'0m page 94] 

is unsurpassed for strength, and is easier than 
laying out dowel holes. 

Often a craftsman will come upon gluing j obs 
which are hard to clamp up. Here is where long 
strips of rubber cut from old tire tubes comes 
in handy. The rubber is stretched tautly while 
being bound around the break; the multiple turns 
contributing considerable pressure. Many split 
tool handles can be repaired this way; hoes, rakes 
and brooms are examples. If the tool is exposed 
to moisture, the break should be bound with 
electric tape after the glue has set. 

In the case of a broken rocker, it is best 
to replace with a new one, but if the stock from 
which to cut a matched rocker, as in the case of 
mahogany, black walnut, and the like, is not 
available, then the repair job shown on page 94 
will be found quite satisfactory. If care is taken 
during the operations, the original finish of the 
rocker will not be impaired, and the repaired 
rocker will be stronger than ever. If desired. 
small wood-screws can be used instead of the 
dowels. Inlaying a strip of straight-grain hard
wood, particularly maple, can be applied to many 
other repair jobs as well. 

In preparing boiled cabinet glue, break the 
hard, raw glue into pieces not larger than silver 
dollars, and soak in tepid water for at least 12 
hours. Then boil in a double boiler type glue-pot. 
If necessary, add boiling water to glue to bring 
it to consistency of beaten cream. Never add cold 
water to hot glue. Keep glue-pot covered when 
not actually in use. A small wood chip in the 
glue-pot may ruin a job. 

If there is frequent, but intermittent, use for 
glue during the day, the "cozy" shown will be 
found valuable in keeping the gas or electric bill 
down. It consists simply of an asbestos-lined 
container which receives the glue-pot snugly. A 
pot of hot glue placed in the cozy will remain at 
working consistency for 5 hours, if no uncovered 
too frequently. Always beware of foreign matter 
falling into the glue-pot. It is good practice to 
occasionally thin out the glue with boiling water 
and strain it through cheese-cloth. A surprising 
amount of foreign matter will have found its way 
into the pot. 

Modern Mechanix Enlarger 
[Continued from page 107] 

4 Handy Sizes -10c to 65c- At Your Hardware Dealer's 

so take care to use the best quality of sensitized 
paper and the identical developer that is recom
mended by the manufacturer. The "P. M. C." 
enlarging bromide paper offered by one manu
facturer, and the "Brovira" chloro-bromide 
paper made by another, are both economical and 
of good quality. 

128 Accept No S"bstit1<tesl Al:i:ays Insist em tile Advertised B•·and! 



How To Select And Use Axe 
(Contintted f,·om page 126) 

Expert axemen deliver blows in series of three. 
The first of the series cuts into the top of the log, 
the second the bottom and the third, to take out 
the chip, in the center. Then follows a series of 
reverse blows to complete the notch. This method 
is less tiring because it prevents the axe from 
sticking, since the blade is never completely 
buried. 

These forward and reverse strokes, which pro
duce what is known as a flying cut, suffice for 90 
per cent of the sportsman's chopping. Others 
widen out the V -shaped notch on large logs, while 
a combination of an angle cut and a straight cut 
permits squaring off ends of logs as when getting 
out cabin timber. Some call this useful stroke a 
box cut. 

Making a tree fall as you want it is not as dif
ficult as it seems. Use its natural lean if at all 
possible. In any case, make a box cut on the side 
in the direction in which you wish it to fall, con
tinuing until half-way through. Then on the other 
side, directly opposite but just above, axe an
other cut until the tree warns it is about to fall. 

Never stand directly behind falling trees, as 
they have an unpleasant habit of jumping back 
off their stumps with incredible swiftness. Avoid 
mishaps with your axe when cutting firewood, too. 
See that there are no interfering branches over
head and trim off limbs away from but never 
into the crotch. Have a solid log to work on, cut 
tiny small stuff at an an·gle instead of straight so 
that the ends will not fly in your face. 

Even the best axeman does inferior work with 
a dull tool. Your new axe will have a factory edge, 
too dull for anything but splitting wood. For fine 
work, sharpen it on a grindstone, commencing 3 
inches back and working forward to %-inch from 
the cutting edge. Finish off the last 1,� inch or less 
with a roll or bevel to leave a little extra steel 
there. This will permit the blade to bite deep 
but still prevent it from sticking and also enable 
you to keep the axe sharp with a common file. 
Always carry a file as part of your equipment and 
in using it be sure to work away from the edge. 
For very fine work have a pocket oil hone to mir
ror the edge after filing, and to touch it up after 
every few hours use . 

. 

Photographs Flame Cutting 

Treei 'Topics 
lJHIS GUY 

SHOULD BUT 
WOULDN'T 

High speed motion pictures of flame cutting 
have been made by H. R. Bullock of Massa
chusetts Institute of Technology. The pictures 
indicate that the oxygen stream of the oxyacety
lene cutting process behaves very much like a 
stream of water from a faucet. The split second 
of contact between oxygen jet and steel was 
photographed. In the camera a prism rotating 
at high speed acted as a shutter and at the same 
time permitted continuous film motion. The film Treel Safety Razor Corporation, Newark, New Jer•ey 
was exposed at the rate of 1,200 frames a second. 

When Au.s·�t.·cri1zg Ad7-'l!ftlsrmeuts Please .t.1lent1olz ;.l{a·rclz Atlodent l.1ecllantx 1 29 



N EW 3 OUNCE SIZE 
Just Pour Into Gas Tank Every 
250 M iles. Conven ient, Sea l ed 
Conta iner. No Waste. Economica l !  

-And you'll have easier car starting, smoother 
engine operation-live, peppy, performance! 

Pyroil, the famous safeguard for your car, 
costs but a few cents per 3 ounce tin, yet can 
save you dollars in repairs and maintenance 
expense ! Eliminates hard carbon, gums, 
sludges. Prevents corrosive attack (wear) on 
vital metal parts. 

Try Pyroil today. Use it regularly. Ask your 
service station attendant. Manufactured and 
Guaranteed by Pyroil Company, W. V. Kid
der, Founder, 63 Pyroil Bldg., LaCrosse, 
Wisconsin, U.S.A. 

DISTRIBUTORS. CHECK AND 
MAIL COUPON FOR FRANCHISE FACTS 

PYROIL COMPANY 
63 Pyroll Bldl!., LaCrosse, Wis., U.S.A. 

Please send complete Pyroil fac:ts. 
0 Also scad details of your plan for Distributors. 

Name . . . . . . . . . . . . . . . . . .  . 

Address . .  

City . . . . . . . . . . . . . . .  , . . . . . . .  County . . . State . . . . . . .  . 

Fun With Pocket Magic 
[Continued from page 87] 

�t is under one, you would . probably saYe money by betting tt \Yas undt:T a n other. E\·en then you woultl bc::: wrotH! l �ack iu the old days this trick was entirely a matter C�f 
sletght·of-hand, but here it has been modernized � u  thnt 
anyone can pedorm it successfully. Common walnut shells 
are used. Prepare them by making the edges and insidt::; al�so/�tfl'ls _smooth and eycn. If you wish you may l ine them ��\t�fhl

.
asttc wood or a light plaster of Paris lining worked 

The "pea" isn't a pea at all, but a little sphere oi soft 
sponge ruhher. The trick should be shown on a .!'omewhat 
roughened surface such as a covered table, a packing case 
or a desk blotter . 

Allo,,- the shells and pea to be exam.ined. "Alibi" the 
rubber pea hy saying that you used to use real ones, but so 
many peuple ate them as a test for genuineness that you 
had to change to the ruhher one. GiYe your audience ample 
opportun ity to see which shell is used to cover up the pea. 
Then, holtling the shells with the thumb and index finger· 
tip of the right hand, m o v e  the shells slowly around each 
nther, makmg no attempt at the start to confuse your 
audience. 

At the start, spectators actually can follow the shell that 
hide::; the sphe1·e. but they're helpless when you use you1· 
magic for no matter which shell they indicate they're always 
wrong except when you �c.:aut them to be right. \Vhy ? 
Because the pea isn't under any of t he shells until yuu 
want it then:. 

You can make it appear under any one of them regardless 
of which one originally concealed it. \Vhen you are moving 
the shells around, simply push the concealing one sl i ghtly 
forward and raise the rear edge a little at the same timf'. 
The smoothness of the inside of the shcH, coup�ed with the 
� digl�t roughne�s of the operating surface, will comhine t > 
work the rubber pea backward thmugh the opening, righ t 
into the concealment oi your waiting thumb and second 
finger-tip. Hold the pea there , it's easy to keep it hidden as you m<.we 
the �he!'s a;·vund. Finally. invite the onlookers to point t•J 
the shell tbt holds the pea. Obviously, they'll be wrong 
no matter where:: they point . And to shO\V them the 14right"' 
c_me, which is the one that nobody has pointed to. you 
n:e;-ely take the shell again by the thumb and first finger-tip, 
raise the rear edge slightly as you did hefore, and dra.\'lt the 
•hell backward as you pick it up. Release the little pea 
and it will seem to be thoroughly at home by the time the 
shell is away from the table. 

'f'ry this trick, hut don't bet on it the first time you show 
it. Practice on the effect-and also on the others in this 
article heiore you a1low any onlookers. You can get a go(•rl slant from the audience's side hy doing your rehearsing ln 
front of a mirror and watching your hands on the table 
before you. 

Your audience will agree that this next trick, the ":Magic 
l�ey", is much more startling than its description indicateB. 

One memher . "A/' supplies his own house key, strings i t  
o n  a 3-foot length of cord, then holds the ends o f  the cord 
tightly, making it obviously impossible for another person 
to remo,·e the key without breaking either the key, the 
string or his grip upon the ends. 

Nevertheless the performer is easily able, by the exerci:-.ing 
of just a little open deception, to make it possible for any· 
one else to remove it while the ends of the string are still 
tightly held. 

Here is the secret : "A" h imself threaded his key on the 
string. But the one that you remove is a d ifferent key 
entirely. Switching is simple because most keys iall into 
one of two general classes, the old-fashioned leYer lock anr.l 
the newer cylinder types. 

Outside of locksmiths, lew people can tell two keys of 
the same type apart. To substantiate this, recall how fre· 
quently you have to go throu gh· yo�· whole collection e\•ery 
time you open a door. It is on this principle that the trick 
is based. 

Keep otte key of each type loose in your pocket so that 
when a victim starts to prod uce a key for this trick it can 
he dupHcated instantl y ;  that is, to duplicate enough f c1r this 
deception. 

\Vhen "A's" key is strung to suit and the ends h�'d. 
cover it with a handkerchief to hide the necessat·y mz.p:1ca1 
manipulations. L'nder cover of the silk, the threaded key is 
pushed a litltle aside and the duplicate key looped onto the 
string secretly, introduced beneath the handkerchief with 
the right hand. Cover the borrowed key with the right 
h2nd, and, 5till keeping the original key concealt:(l under 
the handkerchief, slide the hands toward the ends of the 
cord so that ' 'A'•  may have an opportunity to feel the hand· 
kerchief and ascertain that his key is still underneath. In 
sliding the hands. the right one naturally carries the threaded 
key along with it allowing the looped key to remain. 

As soon as the ends of the cord are returned to "A,', 
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pocket the original key and then, under cover of the hand· 
kerchief, remove the looped key to the amazement of on· lookers. Of course, switch the keys as soon as possible after 
doing the trick so that "A" is returned his own key. 

Pseudo-spiritualism gave us a neat trick some years ago, 
and it is a startling effect easily carried on one's person. 
In performing it, each w rist is tied securely to the ends of 
a 2-ioot length of strong cord and the knots sealed with box. 
The group is then invited to examine an absolutely unpre4 
pared ring of m .. ""al, wood or glass, about 4 inches in 
diameter. 

"Is it possible,u you ask, "to pass this solid ring onto 
the cord tied ··o my wrists without in any way cutting, un· 
tying or breal�ing the cord or the ring?" I t doesn't seem 
so, but by merely turning away for a split second, you can 
swing back with the unbroken ring hanging from the center 
of the cord. 

The average time-passing audience will spend many hours 
trying to work out this mystery, yet the secret is simple. 
Prior to performing the trick, slip a duplicate ring over 
your hand and onto the forearm, where it is held in place 
by the pressure of the coat sleeve. All that is necessary 
when you turn away is to slip the inspected ring under the 
ann pit or into a pocket, then drop the duplicate ring from 
the slee,·e onto the string. Reversing this process "re· 
mo,·es'' the ring for further inspection. 

A magician isn't regarded as outstanding unless he can 
do a few tricks with cards. Basically, most p·asteboard 
effects narrow down to the business of picki.ng out a par
ticular card. There are countless ways in which this may be 
done, but here's one of the simplest, which can be done at 
any time, any place, and with any deck of cards. 

The deck is thoroughly shuffled, cut, and left in two 
heaps upon the table before you even touch it. A volunteer 
selects some card, places it on top of one of the two piles, 
and you, without looking at any of the cards, merely place 
the other pile on top. Although the deok is again shuffled, 
you can pick out the right card even while blindfolded. 

To properly perform this trick be able to accomplish a 
fair imitation cough or sneeze. \\'hen the volunteer is not� 
ing his card, cough or sneeze, and quite politely cover the 
lips with your fingers and, at the same time, secretly moisten 
the finger tips w ith saliva. Vl'hen picking up the one bali
deck of cards to place atop the other, secretly smear the 
bottom card with the moisture, then carefully press down 
on the others. After this, unless the deck is old and worn, 
no amount of shuffling or cutting can separate the bottom 
card of h is pile from the top card of the other-which, of 
course, is the selected card. All you need do is to go 
t h rough the deck until the double-thickness is felt and the 
lower one is, of course, the card selected by your volunteer. 

The Boeing Planes 
[Continued j1·om page 122] 

was introduced in 1 932 and it was quickly developed into the P2G-A and became standard equipment with the Army Air 
Corps. \V ith a top speed over 2 3 5  m. p. h. this single-seater 
was rated as the world's fastest one-place fighter. 

The following year the well known model 247 twin-engined 
all-metal transports were brought out. A fleet of these low· 
wing monoplanes established over-night, coast to coast pas
senger and cargo schedules. \Vith 5 5 0  h. p. engines these 
ships carried 10 passengers, p ilot and co-pilot, stewardess, 
baggage, and cargo, at a high speed of 202 m. p. h.  In 1934 
these transports appeared as the Model 247 -D and one of 
them was used by Roscoe Turner and Clyde Pangbm·n to 
place second in the London to illelbourne Air Race. Ships 
of this type were used by Cnited Air Lines, Pennsyh·ania 
Airlines, \Vestern Air Express, \Vyoming Air Service, 
National Parks Ai rways, and Deu tsche Lufthansa. 

In 1 9 3 5  the Model 299 four-engined all-metal low-wing bm1harclment plane was b rought out. This huge monoplane 
with a wingspan of 1 0 5  feet and a l ength of 70 feet weighs 
approx imately !6 tons and its 1 , 000 h. p. Wright Series G 
Cyclone engines give it a maximum speed of over 200 1n, p. h. 
The l\lodel 299 became a focal point for the eyes of the 
world when it fl.e\\' 2 1 00 miles non-stop from Seattle, '\Vash., 
to Dayton, Ohio, at an :1\·e•·age speed of 232 m. p. h. Popu· 
lady known as the "flying fortress" this bomher ranked as 
the fastest and longest range botnbardment craft in the 
world and the largest land plane in America until superseded 
by the X B - 1 5 ,  a four-engined bomber with a ! SO-foot wing· 
span. Designated by the Army as the YB-17. thirteen of 
these giant planes were ordered by the Air Corps. 

Hoeing is now completing construction of six giant 
''Clipper" flying heats for Pan American Airways. These 
bmts will have a gross weight of more than 82,000 pounds 
and will be capahle of carrying more than sixty passengers, 
with sleeping accom1nodations for forty. Embodying the 
most modern streamlined design, these �hips will be iu· 

[Continued on page 153] 

D I S ST O N 
- of course 

"'<iilliili!Si�@i� 
time to buy a 

new Hand Saw 
Enjoy the treat of a :finer saw 
than most men have ever 
owned ! Ask dealer for 
DISSTON D-2 3.  Lightweight, 
straight back, narrow blade. 
Butt, 6 %"; point, 1 %". Pre· 
cision balance, true taper, 
easy running, fast cutting. 
Disston's world-finest saw 
steel. Mirror polish, striped 
back, beautifully etched. Ap
plewood handle, full carved; 
Cross-cut or rip. One of 
Disston's finest. 26" length 
for only • •  ; ; • • • • •  $3.85 
Ask your dealer al so to 
show you D I S S T O N  D - 8, 
world-famous as the "Saw 
Most Carpenters Use". Skew 
back. 26" length, $3.50. Also 
made Lightweight Pattern 
for home workshop, $3.50 

How to Choose and Use Saws-answer• 
ed in "Saw, Tool and File Manual". 
FREE. Mail this to Henry Disston & Sons,; 
Inc., 308 Tacony, Philadelphia, U.S.A. 

Name_._. ______________ - .----------- - ------------ - ---------

Address · - - - - · - - - - - - - - · ---- · ----· --- · · - · - - - - - · - - · - - - - · - ·----
Check the Hardware Store for Value and Variety 
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THE HICHLICHT OF 1 9 3 8  

DRIVER 6tA1lPR1fSJ 
For the first time, modern direct gear drive, featured in 
expensive big machines, is available i!l low priced small 
tools--engineered by Driver. Tests whh the same motor 
show the Driver Gear Drive delivE"rs up to 40 % more power 
than belt and pulley drive. Only Driver offers it. 

GEAR DRIVE 
TILTING ARBOR 

SAW 
T A 990 $87.20 (less extension tables and guard) 

Complete with Y, H. P. 
motoT, 1 1 0�220 v., 60 cycle 

A. C, 

You'll say it's the biggest 
Saw value ever! 8" blade 
tilts-table and work always 
stay level-curs angles from 

90 ° to 45°,  any depth up to a full 2", both adjustments 
regulated by worm gears with convenient control handles 
and gaugesa Gear drh·e means no stalling, no backing up, 
even for heavy cuts. TA1 1 62 with 10" blade also available 
at $126.25. Get full details 
in catalog! 

DIRECT DRIVE 
JIG SAW 

MJ91 7 
$48.50 

Complete with 
V ari-S peed mo .. 
tor, 1 1 0  v., 60 
cycle, A. C., dud 
lamp and bulb 

Combines the three greatest improvements since jig saws 
were invented! Direct drive with crankshaft mechanism in 
splash oil reservoir, fingertip control that flips from high 
to low speed without change of belt on pul ley, and motion 
blade tensioner that permits accurate tensioning while in 
motion. Throat capacity 24", tilting table 1 5"x14", positive 
blower. Also available with single speed motor and without 
lamp for ,'138.50. 
Three complete lines of new 1938 tools in three price ranges 
-many with Driver Gear Drive-are described in th� new 
48-page Driver catalog. Send {or your copy today. Walker
Turner Co., Inc., 538 South Ave., Plair..:field, N. J. 

Drafting Board For Workshop 
[Continued from page 79] 

solid post. Since only a little lumber enters into 
the construction, it is best to make the frame of 
good grade hardwood such as oak, maple, gum or 
mahogany. The drawing-board proper is a glued
up job of clear pine. For a de-luxe job, use sugar 
pine. 

A particularly novel feature of this board is 
the cable operated straight-edge. Obviously the 
head of the common T -square would restrict its 
use on the upper part of the board. In any case, 
the mechanically operated straight-edge is pref
erable. The details of this are fully indicated. 
It will be seen that instead of using the usual 
small pulleys at the corners of the board, the 
operating cord passes through short lengths of 
U -shape tubing set into slots filed in the corners 
with a round file. After the tubes are in place, 
the slots are filled up with plastic wood. The in
side of the U -tubes are polished smooth with a 
soft cotton cord coated with oil and fine emery. 
The cord itself is hard-plaited, linen fish-line of 
at least 32 lb. test. This is coated with vaseline 
and graphite, is led through the tubes as shown, 
and is attached tautly between the washers on 
the No. 4 machine-screws at the ends of the 
straight-edge. One will find that a length of 10 
gauge duraluminum 11/2 inches wide that has been 
cut off on big machine shears makes an excellent 
straight-edge after its edges have been polished 
with fine emery cloth. 

Airmail Stamps Are Popular 
[Continued from page 70] 

Newfoundland is the classic country for rare 
airmail stamps that tempt the collectors. The 
first air stamps of this British dominion have 
values of at least $2,000, and the issue so recent as 
1930 bears a valuation of $500. These stamps are 
overprints, too, the first mentioned inscribed 
"First Trans-Atlantic Airpost April, 1919"; and 
the latter-mentioned here, "Trans-Atlantic Air 
Mail by M. B. Columbia, September, 1920." 

The Newfoundland airmail stamp commemora
tive of that first flight of 1919, the 50-cent value 
of 1931, is an interesting adhesive, and has a cata
log value of only $1.50. 

Another interesting country for valuable stamps 
marking airmail flights, is the Philippine Islands. 
The Madrid-Manila flight was commemorated by 
an issue of 1926-overprints again-and range in 
value from $2.50 up to (as with the 16-cent stamp 
overprint) $175. These Philippine air-overprints 
are generally all worth preserving. 

But now suppose that we turn to some of the 
lesser expensive airmail stamps. Many which ap
peared as late as 1930 are today rising in value. 
It is this "future" which seems to be attractive to 
stamp collectors. Probably next to United States 
postage issues, airmail stamps are the best for 
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values. Even the 1933 Chinese airmails catalog 
between 20 and 80 cents today, only four years 
after they were issued. 

Airmail stamps have marked, decidedly, man's 
trail blazing of, and conquest in the air; thus they 
are popular. When such stamps are also sound 
financially, as so many are, this additional ad
vantage is an inducement to specialize in the field. 
Today, the French postage of 1926-27, overprinted 
for airmail usage in 1928, have risen astonishingly 
in price. The 10-franc overprint on the 90-centime 
adhesive is worth $50 unused in the standard 
catalog and postally used, $60. The 10-franc 
overprint on the 1.50-franc is cataloged at over 
$80 unused and higher, used at over a hundred 
dollars! These issues speak well for the used 
stamp. 

Used airmail stamps often bear values sub
stantially above the unused; this is particularly 
true of airmail covers marking "first flights" or 
"last flights." The letters carried, for example, 
on the ill-fated Von Hindenburg certainly are 
prizes in the aerophilatelic field. Covers carried 
by the Pacific Clippers across the Atlantic are by 
no means inexpensive, any more than will be the 
first flight covers carried by the Trans-Atlantic 
services which are being organized by the United 
States, England, and Germany. 

We cannot forget the Graf Zeppelin airmail 
stamps, overprinted stamps, and covers, which 
that famous ship, its service now ceased, has 
carried. The Zeppelin issue of little Liechtenstein, 
for example, bears valuations <>f between $1 and 
$1.75; these stamps on covers would bring much 
more than that. 

Hidden away, here and there, the stamp col
lector now and again comes upon a stamp or a 
cover which has not attracted too great atten
tion. For instance, Lithuania issued a 60-cent rose 
airmail in 1924, (Scott No. 438) which is valued 
at $30. An error often makes the difference be
tween an inexpensive issue and a rarity; let's 
look at an airmail stamp of Memel, 1921. It is 
the 60 pf. on 40-cent red and pale blue colored 
stamp. The issue was overprinted in dark blue 
"Flugpost," and the stamp in question (Cat. No. 
306) is valued at a mere 50 cents. But the lucky 
collector to have that overprint, translated as 
"airpost," inverted, will find the valuation of the 
stamp jumping to $100. 

Thus it is not difficult to understand why 
airmail stamps are popular. They often have 
attractive designs; they are issued for definite 
purposes which breathe adventure and they are 
gene>ally good investments. 

Using a hypodermic syringe, an entomologist 
is able to inject extremely tiny doses of poisoned 
foods into coddling moth caterpillars, directly into 
the digestive tract, and thus he can test more 
accurately the effectiveness of various poison 
baits. 

( ;df 
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CANNED WOOD 
MAKES·. HOME 
REPAIRS EASY 

What Have You Got to Fix ? 
Even if you're all thumbs you can do a fine job of 
repairing quickly 
Loles in tile loosP. casters cracks loose drawer 
broken chairs ugly nicks screw Loles pulls 
with this canned wood that handles like soft putty and 
quickly hardens into wood. You can paint 
it, carve it-drive nails and screws into it. 
It's wonderfui.It's PLASTIC WOOD.Try it. Results will surprise you. Paint, hardware, 10¢ stores 

sell PLASTIC WOOD in 10¢ 

& 2 5 ¢  t u b e s ,  3 G ¢  c a n s .  

D i e s e l  
For several years. Diesel engines have been replacing 
steam and gasoline engines in power plants. motor trucks 
and busses, locomotlves. ships, tractors. dredges, pumps. 
etc. And now the first Diesel-powered passenger car Is on 
the market. Our home-study course offers you a real OP
portunity to prepare for a worth-while position in thla new field. Write TODAY for- full information . No obligation. 
American School, Dpt. D-328, Drexel at 58th, Cnlcago 

UGLY ADOLESCENT 
PIMPLES ? 

Let millions of tiny, living plants 
help cleanse your blood of poisons 

Stop suffering the curse of youth - a  pimply skin. 
Get at the root of your trouble, unclean biood. 

Between the ag�Cs of 13 and 25, you are at a 
time of life when important glands are develop
ing. Your system is upset. Poisons pollute your 
blood stream and bubble out on your skin in 
ugly pimples. You need to cleanse and purify 
your blood. 

Let Fleischmann's Yeast help by removing these 
impurities the natural way. Millions of tiny, active, 
living yeast plants will help keep poisons from the 
blood and help to heal your broken-out skin. Many 
people get amazing results in 30 days or less. 
Neglect may ruin your skin for life. So start eating 
Fleischmann's Yeast at once. Buy some tomorrow! 

Copyri�rht. 1938. Standard Brands Incorporated 

Shutter Release For Graflex 
[Continued frorn page 114] 

rubber tube and bulb, or a string tied to the shut
ter lever of the camera. 

An extension "F" is formed of stiff sheet brass 
and fastened to the armature of the magnet. This 
engages the trigger "A" which is pivoted to the 
plate. The trigger holds the plunger "B" against 
the tension of the coil spring within the tube by 
means of the small brass plate "D" which is 
screwed to the end of the plunger. When current 
is applied to the magnet, the plunger is released. 
causing it to fall and strike the shutter lever of 
the camera. 

In making the release, first construct the 
plunger from a piece of brass tubing of the ap
proximate size shown. Saw the slot for the 
steel pin "G" to slide in. The pin has the effect 
of compressing the coil spring in the tube when 
the plunger is raised, and it is also used in set
ting the device before exposure. Make two small 
·washer-like bushings, one for each end of the 
tube. Their outer diameters should be a pre�s 
fit within the ends of the tube and the center 
holes the same as the diameter of the plunger 
rod. This rod should slide freely in these holes 
when assembled. The plunger is a piece of %
inch brass rod, drilled for the steel pins as shown. 
These p!ns are also a press fit in the holes. The 
piece "D" is 1/16-inch brass and about '12 -inch 
square, screwed on the end of th

'
e plunger with 

a 2x56 machine screw. The plunger and coil 
spring should be assembled together in the brass 
tube and the ends pressed in place and soldered. 
The tube is then soldered to the brass plate as in 
the details. 

The trigger ("A") used in the release was 
taken from an old knife switch. However, one 
can easily be made from flat, sheet brass and 
pivoted to the brass plate with a machine screw. 
The magnet extension ("B") should be shaped 
to fit the particular magnet used. 

An electric shutter release such as this, opens 
new fields for the amateur. Pictures of wild life 
and self photographs are examples of pictures 
which it makes possible. It has the advantage 
of being very fast in operation so that the shut
ter can be released at the exact moment desired. 

Printer Titles Negatives 
[Continued frorn page 109] 

made of thin stock. The identification line does 
not, of course, show until the negative is de
veloped. Roll film can be marked in the same 
way, but leave the black paper backing in place 
as a guide so that you will know the location of 
each exposm·e. Bromide enlarging paper can be 
marked in the same way with about a one second 
exposure. A stronger lamp should be used if 
you wish to mark ordinary contact printing 
paper. 
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THE HICHLICHT OF 1 9 3 8  

DRIVER 6tA1lPR1fSJ 
For the first time, modern direct gear drive, featured in 
expensive big machines, is available i!l low priced small 
tools--engineered by Driver. Tests whh the same motor 
show the Driver Gear Drive delivE"rs up to 40 % more power 
than belt and pulley drive. Only Driver offers it. 

GEAR DRIVE 
TILTING ARBOR 

SAW 
T A 990 $87.20 (less extension tables and guard) 

Complete with Yz H. P. 
motoT, 1 1 0�220 v., 60 cycle 

A. C, 
You'll say it's the biggest 
Saw value ever! 8" blade 
tilts-table and work always 
stay level-curs angles from 

90 ° to 45°,  any depth up to a full 2", both adjustments 
regulated by worm gears with convenient control handles 
and gaugesa Gear drh·e means no stalling, no backing up, 
even for heavy cuts. TA1 1 62 with 10" blade also available 
at $126.25. Get full details 
in catalog! 

DIRECT DRIVE 
JIG SAW 

MJ91 7 
$48.50 

Complete with 
V ari-S peed mo .. 
tor, 1 1 0  v., 60 
cycle, A. C., dud 
lamp and bulb 

Combines the three greatest improvements since jig saws 
were invented! Direct drive with crankshaft mechanism in 
splash oil reservoir, fingertip control that flips from high 
to low speed without change of belt on pul ley, and motion 
blade tensioner that permits accurate tensioning while in 
motion. Throat capacity 24", tilting table 1 5"x14", positive 
blower. Also available with single speed motor and without 
lamp for ,'138.50. 
Three complete lines of new 1938 tools in three price ranges 
-many with Driver Gear Drive-are described in th� new 
48-page Driver catalog. Send {or your copy today. Walker
Turner Co., Inc., 538 South Ave., Plair..:field, N. J. 

Drafting Board For Workshop 
[Continued from page 79] 

solid post. Since only a little lumber enters into 
the construction, it is best to make the frame of 
good grade hardwood such as oak, maple, gum or 
mahogany. The drawing-board proper is a glued
up job of clear pine. For a de-luxe job, use sugar 
pine. 

A particularly novel feature of this board is 
the cable operated straight-edge. Obviously the 
head of the common T -square would restrict its 
use on the upper part of the board. In any case, 
the mechanically operated straight-edge is pref
erable. The details of this are fully indicated. 
It will be seen that instead of using the usual 
small pulleys at the corners of the board, the 
operating cord passes through short lengths of 
U -shape tubing set into slots filed in the corners 
with a round file. After the tubes are in place, 
the slots are filled up with plastic wood. The in
side of the U -tubes are polished smooth with a 
soft cotton cord coated with oil and fine emery. 
The cord itself is hard-plaited, linen fish-line of 
at least 32 lb. test. This is coated with vaseline 
and graphite, is led through the tubes as shown, 
and is attached tautly between the washers on 
the No. 4 machine-screws at the ends of the 
straight-edge. One will find that a length of 10 
gauge duraluminum 11/2 inches wide that has been 
cut off on big machine shears makes an excellent 
straight-edge after its edges have been polished 
with fine emery cloth. 

Airm.ail Stamps Are Popular 
[Continued from page 70] 

Newfoundland is the classic country for rare 
airmail stamps that tempt the collectors. The 
first air stamps of this British dominion have 
values of at least $2,000, and the issue so recent as 
1930 bears a valuation of $500. These stamps are 
overprints, too, the first mentioned inscribed 
"First Trans-Atlantic Airpost April, 1919"; and 
the latter-mentioned here, "Trans-Atlantic Air 
Mail by M. B. Columbia, September, 1920." 

The Newfoundland airmail stamp commemora
tive of that first flight of 1919, the 50-cent value 
of 1931, is an interesting adhesive, and has a cata
log value of only $1.50. 

Another interesting country for valuable stamps 
marking airmail flights, is the Philippine Islands. 
The Madrid-Manila flight was commemorated by 
an issue of 1926-overprints again-and range in 
value from $2.50 up to (as with the 16-cent stamp 
overprint) $175. These Philippine air-overprints 
are generally all worth preserving. 

But now suppose that we turn to some of the 
lesser expensive airmail stamps. Many which ap
peared as late as 1930 are today rising in value. 
It is this "future" which seems to be attractive to 
stamp collectors. Probably next to United States 
postage issues, airmail stamps are the best for 
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STOP TmtOW!NG AWAY PROFITS! 
DO YO'l:R OWN WELDING! That's the modern way to Increase income 
and customer satisfaction. And, it takes only 22¢ a day to do it. Yes, 
you get the sensational, professional, ALL-PLRPOSE Common
wealth Arc Welder-Model 120-FS. for only 22'" a day, Ten 'vholc 
months to pay out of profits. Now, 
for the first Ume, it is EASY fol' every inventor, laboratory, home 

workshop owner, garage, repair shop, 
and factory to nfford a complete weld

ing service for manufacturing, ma!n
tenance, experimental Ol' repair work. 

Works on 1 1 0  or 220-Volt A. C .  

����Wnf.1u�c���0mrcal2gos�� �n1�-�0}!·w 6p0e'�f;� 
�� r��n�0.igE�ra�i-ta?l���c�gYti/��;�!:f:Jr r��h¥r�� 
outside jobs in auto, truck, o� side car. A.nyone 
can weld with its easy-strikmg, au�onlat•caii:Y· 
�i!�n�zd

e
cd h�:�1er, ���d�1g

c��J: '���- ''fJ��hi�����fo;\; 
to buy. Ful ly Guaranteed. Breath-takin� low 
pt"icct Saves and makes hundreds of dollars. 

Handles ALL Welding 
Sheet Metal to Heavy Castings 

Model 120-FS is a big. 1 1 0-pound, man sized. 
heavy-duty welder with efficiency of machines 
costing many dollars more. \Velds Iron. steel. 
c-�t iron, cast steel, rmd alloys of them. Si:s: 
���=�� ����

e
toc��l��ibfot���n�

e
h��l�� 3c��tl���� Also fine for soldering and hrazing. Uses stan� dard welding rods. No experience or special 

training needed to operate . Simple, complete 
instructions for doing all kinds welding jobs in· eluded . MAIL COUPON BELOW for complete FREE details, 
COMMONWEALTH MFG. CORP. 

Dept. F -52, Cincinnati, Ohio 

Hold That Exposure! 
[Continued from page 111] 

to get results is to use plenty of it. If you expect 
to use your camera indoors, say during a party 
or a family dinner, load it with the fastest film 
you can buy. Many people stick to the "chrome" 
type films, which are all right for sunshine and the 
usual snaps of children at play in the park, swim
mers at the beach, etc. Super-sensitive panchro
matic film is almost THREE times faster in 
artificial light than the "chrome" type, and gives 
good results under conditions that spell complete 
failure for the latter. The new "super-super" pan 
film is again about 50% faster than the super
sensitive kind, although it doesn't enlarge quite 
as well. This combination of fast film, a slow 
shutter speed, and a steady finger on the release 
button puts many a low priced camera into com
petition with $150 "candid" masterpieces. 

The accompanying pictures give an idea as to 
what can be accomplished with an ordinary 
2%x3%-inch roll film, folding camera, equipped 
with a regulation f. 4.5 lens and a compur shutter. 
Of course, these are the successful shots of per
haps six or eight rolls; the writer doesn't want 
to give the impression that the mere use of slow 
exposures solves all picture-taking problems. 

Photo A is of one of the popular penguins in 
the New York Aquarium, "walking the plank." 
Directly overhead there happened to be a large 
reflector with a bulb of perhaps 300 watts. Re
flection from the water in the tank and from the 
white tile permitted a well timed picture at f. 4.5 
at 1/10 second, with super-sensitive film. The 
camera was rested on the tank rail, and that 
undoubtedly helped a lot. 

Photo B was taken from the last row of the 
Radio City Music Hall (New York) , just as the 
chorus line-up stopped for a moment to catch 
its breath and enjoy a round of applause. This 
was lfs second, with the benefit of good white 
light on the stage. Incidentally, it might be men
tioned that theatre photography is a waste of 
time if anything other than white light is used. 
The colored lights may look bright to the eye, but 
don't register much on the film. 

Madison Square Garden during circus time is 
always good for many interesting pictures. Photo 
C was taken from the end of one of the upper 
balconies, with the camera held on a rail. This 
was a full second, with the lens closed down a 
bit to 6.3 to give depth of focus. This was a quiet 
minute between acts. The three rings and the 
two square platforms are clearly visible. The 
Garden is brightly lighted, and even a Box 
Brownie would give results here. 

The silhouette of the monkeys, Photo D, was 
really accidental. The sky outside the animal 
house in the Central Park Zoo (New York) was 
bright and sunny, so the exposure was 1/25 sec
ond at f. 8. The monkeys show up mainly as 
shadows, but because of the pattern of the bars 
the picture itself is quite interesting. 

[Continued on page 138] 
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Money Back Guarantee-We ship all over the world 
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Craftwork From Halftones 
[Continued from page 84] 

medium, then fine emery cloth in the same man
ner. This will provide a satin finish which you 
may like to leave as is. If, however, a mirror
like polish -is wanted, you must go two steps 
farther. First, with a large cork dipped in water 
and then in powdered pumice stone, rub the cop
per until all scratches are removed. Follow this 
with a similar cork dipped in machine oil and 
rotten stone. Ordinarily, polishing is the last 
operation, so as to remove tool marks and 
scratches, but if the finished piece is to be intri
cately sawed or assembled, a preliminary polish
ing will save much time afterward. A faster but 
less thorough way to polish the copper is with a 
coarse scratch wheel, followed by a fine scratch 
wheel and a cloth buffing wheel. The finished 
copper should be lacquered to prevent tarnishing. 

A good way to color copper is to wipe the sur
face with a rag dampened with turpentine. Place 
the piece in a hot oven and allow to remain there 
until the resulting blue-orange color suits your 
fancy. 

An antique coloring may be required by heat
ing it to a dull red, allowing it to cool, and buffing 
the high spots to a polish. Unusual color effects 
may be obtained by giving the polished copper 
a cost of lacquer to which red, blue, or green 
aniline has been added. 

To make the ash tray, illustrated, first cut out 
piece A then bend it into a triangular shape. Bend 
over the tabs and form a slight channel in each to 
prevent the cigarettes from rolling. Complete 
this part by soldering the corner. Using the bot
tom edge of it for a 'Pattern, trace with a scratch
awl on two other pieces of copper, and saw them 
out as indicated. Solder the various parts to
gether and finish by any method you like. 

A few ideas for useful and beautiful things 
made from copper halftones, include sconces for 
wall decorations, coasters for the dining table, ash 
trays, picture frames, dishes, letter openers, rulers, 
name plates, keyhole inlays, fancy hinges, house 
numbers, monograms and many other useful 
articles. 

Hold That Exposure! 
[Continued j1·om page 136] 

Photo E is a genuine "candid" shot of a small 
boy trying his father's tools. Light came from a 
100-watt lamp in a tin reflector over the work
bench. The exposure of �2 second at f. 4.5 left 
the shadow sections pretty dark, but at least a 
picture is recorded and it makes a valuable addi
tion to the family album. A shot at 1 second 
was very much better exposed, but the child 
is just a ma�s of movement. A speed of % 
second produced a negative too thin to be of any 
lights; it was a question of shooting right away. 



2400 Degrees F I ! 
BRONZE FOUNDRY 

For School And Home Workshops 
p· · ·· ···:·o;;;;o.:• 1 complete :r:'oundry Outfits arc available in 

tlll'ee sizes and make it possiiJlc for you 
to prodtu:e heautiful bronze, silver 01' alu
m inum castings in yout· home wm·kshop. 
Presents such as hook ends, al)h trays, 

dishes.  papel' weights, letter openers. hot
tie openers, statuary, etc. , can be «.JU,lc�ly 
mude by the sand caattng process. Bx1st-
1 ng ob.ie�ts can be used us patterns, and 
sand moulds made in n few m i nutes' time. 

P•·evious exncrience unneC'e:o;sary, Domes-

���..ff
a
t�e��l�!�ta' fo�d 

ob�i�ti��
-

AC or DC en· 

Size Crucible Shlpplnsr Wt. rrlce 
Capacity Wt. Car-ting Complete 

��\ 1� ���- 1!:;. ��) W,�·- �l/a W,';;_ $ lg:gg 353 24 cu. ln. 65 lhs. 6 lb.s. 27.50 
Universal motor blower to operate on any 
money o1·dcr acceptable, expres5 charges 

KANSAS CITY SPECIAL TIES CO. P. 0. Box 6022 Kansas City, Mo. 

FREE N EW 1938 
80 PAGE CATALOG N0. 8 

THE CATALOG OF EVERYTHING IN POWER TOOLS, 

SPRAY EQ::IPMENT, MODEL SUPPUES, ELECTRIC MOTORS 
Metal Lathes, accessories, Artist Atr brushes, spray 
guns, Elcc. Bench Grinders, Model Gas enjiines. 
kits. Grinding \\'heels, Lathe Chucks, Micrometers. 
Pulleys, V Belts, Carvin� Tools, ComJlressors. BALKO'S complete stocks nnQ fa�t service snvc you 
time. W1•ite today for your FREE copy. 
BALKO ELEC. MOTOR-SUP. CO., ��.l'-?: o���"���c:cio 

BALD? DON'T BE ! 
New Hair on Your 

Head or Money Back. 
Scl enC'e says many cases falltng h1lr and baldness are due 
to roots being stan·ed for blood. Sensational new Yacumn 
Ht:>lmet now made for home use nt cheap price, feeds stat·ved 
roots, stops falling hah". Feel results on yery first treatment. Grows new hair on your head or money back. Send 
name ro1· Free facts, Pl'ice, terms, FREE Ttlal OtTer and guarnntPP--<!11 Fn•e. Hydro-Vac, Inc •• D ept. 243. Walnut 
Bldg., Des Mol nos, I owa. 

STOP 
H a v e n ' t  you often 
driven the wrong road 
and had to backtrack 
many miles ? The Hull Stream• 
line Auto Compass always shows your direc· 
tion of travel, prevents backtracking, sa\'eS 
money ami time for only $2.95 at your dealer. 
Two·piece model $ 1 .9j.  Write for circular. 

HULL MFG. CO., P. 0.  Box 246· Mx; WARREN, OHIO 

Many Good-Pay Jobs 
Are Available Trained men are in demand 
and earn good money in these fascinating well
paying trades: This is not a correspondence 
school-no books-no lessons. Don't look for a job-TRAIN 
FOR IT. Read below how a McSweeny-trained man made �ood. 

e AUTO M ECHAN ICS 
e AVIATION M ECHAN ICS 
e DI ESEL M ECHAN ICS 

Collision Repair (Complete) 
Body and Fender Repair 
Auto Painting 

e WE LDI NG -Arc and Gas 

You Get Actual Shop Training 
Work on real equipment with real tools. In a few weeks you 
should be trained by actual work to hold down a Good Pay Job. 
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We will give you complete information on how to get your 
training now and pay for it later out of your earnings. 

FREE Write today for Big Free Book. Get the facts about 
jobs ; and low Tuition Offers. Mailing the coupon 

does NOTobligate you. It obligates ME to tell YOU how yon can 
train for Bi� Money in a few short weeks. Address Dept.lt·Sl. 

McSWEENY SCHOOLS 

The finest of their 
kind. Every mod· _ 
ern facility for thor· --.!-.....!�:-,::;:::�� 
ough instruction. KANSAS CITY 

- - - - - - - - - - - t-. 1  
McSWEENY TRADE SCHOOL 
Dept. 11-S1.Detrolt, Mich., or  Kansas City, Mo. 

Without cost or oblieation send me your big FREE Book. 

I am Interested 
in the course on -------------

Name 
Street 
Town ________ Stal:e ____ Age __ 
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MACHINISTS' 

Home·Study 
Course 

helps men get ahead 
Newly assembled-.<;.pedally pricc(l-these fln recent booKs give :rou 
the practiral [ads on modem machines, up- to-date methods )'Oll 
need to ad\""anee In machine shop work. Tuke ach·antage or the othl'r 
tnan's cxperienre us rounU in !Jooks. to soln your prolJlerns. increase 
your efficiency. with 

The New AMERICAN 
MACHINISTS' LIBRARY 

5 volumes-2014 pages-185S Illustrations 

(A combined home-study course and reference library) 
This library of machine shop prnrtice wa� written ror practic•Ll mf'n. 
It gin�s :rou the best methods for eYery kinll of m;lchine shop \>ork. 
It cleals fully \Vith lathes. (}rill�. and othe!r machine tools and their 
operation. automatic screw machines, speeds and feeUs, gear des1An 
and uroductton. punch and die work metal surfactnl{, etc., ctr. 
Plainly written-eompleteiy lllustratecl_:_the !Jest klnd of help to the 
machinC'- shop man \rlw wants to ad\·ance himself. 

No money down-special price-easy payments 

F R EE ·  E X 4 M I N 4 T I O N  C O U P O N 
McGRAW-HILL BOOK CO., Inc., 330 W. 42nd St., NEW YORK, N. Y. 

SenO me for 1 0  days' free �xaminatlon the new American Ma .. 
chinst.�· Li\)J"<lrY. If satisfactm-y I will scmrl $ 1 . 5 0  in 10 days and $[) �11ontllly until the sp'='cial price of $ 1 8 . 5 0  is paid. rr not wanteri, I will I"C!-turn the hooks postpaid. (To Insure prompt ship- 1 mcnt. Wl"ite plainly and fill in all lines.) 
�arne - - - - _ _ _ _  - - - _ _ _ _ _ _ _ _ _  - - - - - - - - - - - - - - - - - - - - - - - - - - -

Address - - - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - - - _ - - - - - - - - - - - - - - - - 1 
City nnd State _ _ _ _ _ _ _ _ _ _ _  - _ _  - - - - - - - _ - - - - - - - - - - - - - - - - - -

Position - - - - - - - - _ _ _ _ _ _ _ _  - _ _ _ _  - - - - - - - - - - - - - - - - - - - - - - - -

Company_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  �lMx-3-38 

I. M. P. OUTBOARD MOTOR 
A real scale, electrically operated, outboard motor 
for model speed boats, or as anxiliary po\\"er for sail 
boats from 15" to 24" length. n. P. )I. 1950-
(with 6 'olt) .  Height, 5 inches. 
Weight 59 oz. Prop. dlam. 1 1A� in. 
nauo. 2 :1-operated by flashlight bat-
teries in series or single-Ph lo 6 volts. 

Complete catalogue of speed boat, gas, electric and steam 
engines. Airplanes mailed on receipt of lOc. 

INTERNATIONAL MODEL PRODUCTS, 251 W. 551h Street, N. Y. C. 

CoMPLETE and interestingly-written story 
of microscopy and course of instructions for 

the amateur. Written by Prof. Julian D. Cor
rington. Hundreds sold at $7.50. Now $5.00, 
Book included with Bausch & Lomb Model R 
Microscope at $21. Write for complete infor
maliOII 0,1 ama/eur mirroscopes a,1d mieroscopt 
equipmeul. Bausch & Lomb Optical Co., 232 
Bausch St., Rochester, N. Y 
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Fingerprint Mystery Cleared 
[Continued from page 90] 

Britisher, Sir E. R. Henry, when Inspector
General of Police for the lower provinces of India. 
Though widely adopted, several other and newer 
systems also have their a.dherents. 

Four types of patterns are recognized; the arch, 
loop, whorl and composite, the last-named repre
senting combinations of the other three. Note in 
our illustration of the arch type of impression that 
ridges pass across from one side of the finger to 
the other, gradually rising in the center until 
the upper ridges are arched to a considerable de
gree, but that none of them makes a backward 
turn. About 5 per cent of all prints are arches. 
Should one of the ridges make a sharp upward 
turn and form a central axis for the whole, the 
print is termed a tented arch. 

The accompanying illustration of a loop, whic!-1. 
includes 60 per cent of all prints, shows that here 
some of the ridges make a backward turn but do 
not form complete circles. When the downward 
slope of a loop is toward the outer side of the 
hand it is designated as an 1tlnar loop, from the 
bone of that side of the forearm, while if toward 
the thumb side it is a radial loop. Whorls, com
prising 35 per cent of all impressions, consist of 
ridges making complete circles or spirals, and 
may be either single or double-cored. 

While it is obvious that a person may have any 
one of these several patterns on any given digit 
and since the number of possible combinations is 
very large, subdivision of certain frequently re
peated combinations is necessary and some 
method of classifying and filing the card records 
by code designations must be used to make them 
readily available. This is done by the ingenious 
Henry or other system whereby numerical values 
are assigned each type of pattern. 

When the fingerprint record is first made the 
card is numbered for filing and is then stored for 
future reference. So elastic and clever is the 
system that a designated card may later be found 
in all of the hundreds of drawers in a huge filing 
room in from three to four minutes! 

Only two primary divisions of all finger impres
sions are recognized. Arches and loops are lumped 
together as loops, while whorls and composites 
are grouped as whorls; "L" for loop and "W" for 
whorl. Then ten fingers of a set are bracketed 
into five pairs; right thumb and index, right 
middle and ring, right little and left thumb, left 
index and middle, left ring and little. 

Considering the first pair alone, th� four pos
sible arrangements become: thumb and . index, 
both loops; thumb a loop and index a whorl; 
thumb a whorl and index a loop, both whorls. 
Writing these possibilities in the form of a frac
tion in which the thumb is numerator and index 
denominator, we have: 1: k• �� �.  The same ar
rangements obtain for each of the four other 
sets of digits and since each combination of the 

[Continued on page 142] 
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Better Built 
Lower Prices 

$£ -'iiiiA 
Canoes $14 and up 

BIG MONEY Assembling 

NEW BOAT! 
l\Iake big money on each 20-lb. :.\Iead 
KI-YAIC you easily assemble at home 
from complete •'cut-to-fit" Kit a� amazing 

GIVEN! fr,��� ���I1 8r"2���\�r� ��Wn:n��:··: $6 Double·blade few dollars extra. ) Rush lOc for illus:.�edn d'l.\'1ith_ ;0°� trated folder and $0 Paddle Gift Offer! 
KI·YAK-if you M EA D  G L I D E R S, 15 S. M arket, 
hu,.y! Dept. M-38 C H I CA G O, I LL. 

FENCING 
�� 

W o r l d 's F i n est S po rt 
Exciting Fun-Harmless 

Boys ! Become the best swordsmen in 
your neighborhood. Develops both body 
and mind. Harmless, because the spring
steel 3 ft. long foils are equipped with 
rubher buttons. Cup shaped band 

guard�. Complete set oi two foils (swords) and free in
structwn booklet only $1.98 postpaid. Order Now. 
INDUSTRIAL PROD. CO., DEPT. lD,  48 W. 48TH ST., NEW YORK, N. Y. 

Did You 
Take 

Internal 
Ever 

an 
B ath? 

This may seem a strange question. But if you want to 
magnify your energy-sharpen your brain to razor edge 
-put a g lorious spa rkle irr your eye-pull yourself up 
to a health level where you ean glory in vital ity
you're going to read this message to the last line. 

What Is an Internal Bath ? 
Some understand an internal bath to be an enema. Others 
take it to be some new-fangled laxative. Both are wrong. 
A real, genuine, true internal bath is no more like an enema 
than a kite is like an airplane. The only similarity is the 
employment of water in each case. 
A bona-fide internal bath is the administration into the jntestinal 
tract of pure, wur:n water, T:rrrellized by a mar\•elous cleansing 
tonic. The appliance that holds the liquid and injects it is the 
.J.B.L. Cascade, the im·ention of that eminent physician, Dr. Charles 
A. Tyrrell, who perfected it to sa-rc his own life. Now, here's ';'."here 
the genuine inlernal bath differs radically from the enema, 
The lower intestine. called by the great Professor Foges of Vienna 
••the most prolific source of disease," is fi:ro feet long and shaped 

like an in'f'erted U-thls U. The enema cleanses but a third of this 
''horseshoe," or to the first bend. The J.B.L. Cascade treatment 
cleonses it the entire length-and does it effecti'rely You ha\·e onlY 
to read that booklet ''"'hy ""e Should Dathe Internally" to fullY 
understand how the Cascade Uocs it-without paln or discomfort. 

Why Take an Internal Bath ? 

Nurse Uses Cas
cade on Nearly 

Every Case 
I have this to say no'"' 
and �I ways . I sure could 
not and would not be 
without a Cascade for my own use. I also use 
one in my work on 
nearly every case I go 
on. I enjoy using it be� cause I can always de� g:��r 0I�I fs0�e�·

e
iu!�!el; 

have had some wonder� 
rul results by the use of t11e Cascade. I guess I could fill a book '\•.:lth my different ('ases nnd 
the results I have hod. I just couldn't nurse 
pny more without lt. 

Lena Lierman, R.N. 
1731 Delaware St. 

Anderson, Ind. 

Here is why: The intestinal tract is 
the waste canal of the IJod:r. Due to 
our sort roods. lack of '\"lgorous exer
cise, and highly nrtiflcial ch"llization, 
a large percentage of persons suffer 
from Intestinal stasis (delay) .  The 
passage of waste is entirely too slow. 
Result: Germs and poisons breed in 
this waste and enter the blood through 
the blood '\"essels in the intestinal walls. 
These poisons are extremely insidiouj;. 
and mar be an important contl'ibuting 
cause to the headaches you get-the 
skin blemishes-the fatigue-the men
tal sluggishness-and susceptibilitY tD 
colds-and countless other ills. TheY 
mar also be nn impm·tant factor in the 
cause of premature old age, rheuma
tism, high bolod pressure and manY 
serious maladies. Thus it is hnpera
tiYe that your system be free of these 
poisons and internal bathing is an 
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ties-quick h:'igienic a ell on. And each 
treatment tends to strengthen the In
testinal muscles so the passage of waste 
is hastened. 

Immediate Benefits 
Taken just before retiring you will sleep like a child. You wlll rise 
with a l'igor that is bubbling O'\"er. Your whole attitude toward life 
wlll be changed. All clouds will be laden \rlth stl'\"er, you will feel 
reju'\"enated-remnde. That 1s t11e experience or thousands of men 
and women who faithfully practice the wonderful inner cleanliness. 
Just one internal bath a week to regain and hold glorious, \'"Lbrant 
health ! To toss oft' the mantle of age, ner'\"ousness, and dull caret 
To fortify you against. eplclE'mics. colds, etc. 
Is that fifteen n1lnutes worth whlle ? 

Send for This Booklet 
It is entirelY FREE. �·e are absolutely con'\"incecl that you ttUl agree :rou ne'\"er used a three-cent stamp to better adnmte.ge. There 
are letters from mamt who achie\"e results that seem miraculous. As 
an e;rc-opener on health. this booklet is worth many, man;r, many 
times the price of that stamp. rse the conYcnient coupon belo\...- (lr 
address the Trrrell's IIr.denlc Institute, Inc .• Dept, )1::\138, 152 \Y. 65th St., New York, N. Y.-XO\Y! r - - -rEAR OFF AND MAIL AT ONCE- - - �  
I TYRRELL'S H Y G I E N I C  I N STITUTE, INC. I 1 152 West 65th St., Dept. M M38, New York, N. Y. 

I Send me without cost or obltgation, your illustrated booklet on I 
intestinal ills and the proper use of the famous Internal Bath- I I "'Wh;- We Should Bathe Internally. • • 

1 I 
I Name • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • . .  · · · ·  · · • · • ·  · • · • · •  1 : Street • • • • • • • • • • • • • • • • • • • • • • . • • . • • . • . • . . • . . . . . . . . . • . • . • • . • . : 
��:._-:.:.:.-.:..:.:..· � ·
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A brand new Evinrude • • •  
amazingly l�ht, handy a.nd 

powerful. Literally packed 
with big-value features in
cluding famed Hooded 

Power - Evinrude Co
Pilot- Underwater 
Silencing. Starts in-5tantly! - spins into 
action with a flick of 
the staning cord. Runs 
three hours on a single 
fill-and costs less than 
3 F an hour to oper
ate. Send for catalog I 

ELTO PAL only $37.50 
Elto PAL(builtby Evinrude) 
weighs only 14 pounds, and 
drives boats at twice the 
speed of oars. Elto ACE, 
,)147.50-the husky Handi· 

twin, only ,)167.50. Each a 
stand-out value in its class! 

FREE CATALOGS! Write for 1938 Eviorude and Elto cata-
logA, Boat Directory and Boat
and-Motor Selector. All free. 
AddraeaEVINRUDE MOTORS 
6888 N. 27th St., Milwaukee. 

Fingerprint Mystery Cleared 
[Continued from page 140] 

second pair can be united with each of the first 
pair, the total possibilities for the first two pairs 
together are 4x4 or 16. Adding the four pairings 
of the third bracket gives 4x16 or 64 different 
combinations, .while the fourth group makes the 
total 256 and the fifth pair 1 ,024, the number· of 
primary divisions of the system of classification. 

Assignment of arbitrary values to occurrences 
in this scheme enables the operator to express 
any given set of fingerprints as a single numeri
cal fraction. Loops are counted as zero, whorls 
found in the first pair are put down at 16 each, 
in the second pair 8, third pair 4, fourth pair 2 and 
fifth 1.  

Supposing the formula in a particular example 
to be i': 1: k t f.. Transpose these symbols to 
n u m e r  a 1 s: '.� �' � ?, 1s, which added give: 
!if. In order to avoid zeros as totals where loops 
alone are present, 1 is added to each part of the 
fraction, making our example ;;� and finally the 
whole fraction is inverted, giving in this case 2B 
as the primary classification number, written as 
the first numeral on the card record, upper right 
corner, under the heading "F. P. C." (finger print 
classification.) 

Certain of the fractions occur repeatedly 
and require subdivision. Since the class of loops 
includes arches, tended arches, ulnar loops and 
radial loops (A, TA, U, R) , condition of the two 
index fingers expressed as a fraction gives a sec
ond number, �for example, the right index finger 
being the numerator. The classification of our 
imaginary case now becomes ,;;, �. 

Ridge tracing is the next resort. It will be noted 
that in loops and whorls there is a point toward 
the side and bottom of the print, at each side, 
where a single ridge forks and diverges or where 
two parallel ridges diverge. One branch goes up
ward, the other down or straight across. This 
point is the delta and the lower limb of the fork 
from the left delta must either pass inside (I) , 
meet (M) or pass below and outside (0) the 
lower limb from the right delta. The first three 
fingers of the right hand as numerator and first 
three of the left as demominator will provide an
other fractional expression, such as : ,� j. Thus 
augmented, our example reads 2�, :; 1 s� j'. 

Last comes 1·idge counting, used with the loop 
type only. Two termini are established, the outer 
being the delta on the side away from the slop2 
of the loop; the radial delta on an ulnar loop and 
vice versa. The inner terminus, also called the 
point of co1·e, is the apex of the central rod of 
the loop. If two parallel rods are central, con
nected at their tops, they constitute a staple; if 
not so connected they are imagined to be so and 
treated the same. Here the shoulder of the rod 
farthest from the delta is the point of core. 

A ruler is then applied to the print and a fine 
1 Ene drawn connecting delta and point of core. 

1 [Continued on page 149] 
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• Get into this business 
NOW-a business which is 
so new that it is practically 
without competition. This 
alone should enable you to 

make really BIG MONEY. Hotels, homes, clubs, coun
try e•tates offer tremendous possibilities. Our new DETER
GER washes upholstered furnitw·e, tapestries, all sorts of 
fabrics, electrically right in your custorner''3 home, with a new 
soapless soap whipped into DltY suds. No liquid touches the 
fa1Jrir:, therefor the furniture is ready for use soon after cleaning. 
·w c h:we helped hundreds of men get into business for them
selves with our automatic equipment. The U. S. Government 
and many of the world's largest hotels use our machines. 

Make Money the FIRST DAY 
You arc read\' to go to work the minute you get the outfit, �o 
Jr'OU ought to be taking in big profits the first day. We want n.n 
honpst, ambitious man in every locality. If you are that 
we will help yott get started for yow-self in a business 
tremendous possibilities. 

No Rent to Pay You don't have to rent a 
shop. You don't have to hire 

a building, for you do the work right in your customer's home. 
You save the expense of carting furniture back and forth to a. 
central p�ant; t.he owner's home is your workshop. 

J. S. Corson says 
"I cleaned seven living room sets 
and fourteen chairs, as well as 
twenty-five automobile interiors 
the very first month and made S279 .50.''Berger Hanson wrot.et' I\:I�y 
investment in {our DETERGER 
wns the wisest ha ,.e ever made. It 
is my most valued asset." Barrett 
says: " :\lade 828.00 in eight hours, 
on another job made 811.00 
in two and one-half hours." 
Alex Gulkin ·s business ex
panded so fast that he al
ready hassixDETERGERS 
mnJang money for him . 

Pay as you Earn 
Only a limited amount of 
money is needed for a down 
payment. The balance you 
send on easy terms. 1\-fost 
men find it possible to 
make far more tho.n t..hc No liqu1d to.uche!1thefabriewhen 
cost of the machine before cleaning With the DETERGER,. 
the payments come due. Every machine is fully Gl:ARAN� 
TEED and satisfied customers send thei:- friends to you. 

Book sent ��� 
1Vrito today for copy of our booklet "Get Into 
Business For Yonrsel£. •• Let us tell �.-ou how ca.."'y it; is to get started in a year around business 
where you e.re your ow:c. Boss and ca.n stop worrYing o.bout just. a job. Write. toUa�·-XOW. 

VON SCHRADER MFG. CO., 543 Pl.; Racine: Wis. 
- - - - - - - - - - - - - - - - - - - - - - - - - · 

VON SCHRADER MFG. CO. 
543 Pl., Racine, Wis. 

Send me (without obligation) your free booklet telling me how 
I ca.n own my own business and become financially indepen
dent and how I can pay for the DETEI{GE!t on easy terms. 

Name . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Address . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

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

Make Money In Your Workshop - Free Blueprint Booklet 
More than 125 plans are listed in the new MM Blueprint Booklet for building your own radio, boats, model railway, 
electric refrigerator, model planes and scores of other projects. Send stamped�addressed envelope for free copy. 

Modern Mechanix Publishing Co. Fawcett Bldg .. Greenwich, Conn. 

or on Easy Terms 
Send No Money-10 Days Trial 

i;n�ji\�·�:rort.c�\;re-bl6Bo/: cfg�ilint.ev'r�te0s�
e
�����;�rin!'

e
�!.Ti� J 4_ distinctive fe_ature�, many found only on higher 

Pr•ccd �n�ldels �ellmg at S04.50, NOT A JUNIOR MODEL� 
Uncond•t•onally Guaranteed. Simple and compnct-sturdy 
construction-silent..ly sm.ooth and swift. See It At Your 
Dealer or Use Coupon Below. ITNTERNAT.ONAL iYPiWRiTER EXc� - -o;;t. 3o51 

J Pl:a::
n
k�i;n�

ndu,:
on

�:�u;�· ·  F�������RWEIGHT Portable I 

I 
F. 0. B. Chicag-o, on 10 days Trial. If I decide to keep 1 
it I w!ll pay $30.50 l"af.Jh or $3.00 a month until 5;42.50 

I 
term price is P'\id. Or, if I am not perfectly satisfied I I ('an return it within the lO�day trial period. For 

J quick shipment give references and occupation. I :.E;:��===;;;,:::::::::::::::::�;�::::::�: 

�w 
Women A R E  

W I L D A B O U T  T H I S  
WRIST ACTION CORD: 

Here is no ordinary new product. This new 
Wrist·Action Plug is one of the most re• markable new devices ever offered in the 
Di rect Selling Field! You never saw any. 
thing Hke it. Housewives are fascinated
held spellbound hy the instnnt demnnstJ•aUon 
you ean gi"\·e with this n�w electric Iron <'Ol'd 
that swings freely in nny rlirc�tion. Ends 
kln.kin�.: and twlsUng-prc'·ents broken wires, 
burned fuses. Swi,·el action plug spins round 
and round-swings from side to side-keeps cOl'c.J out of the way-no wonder housewives 
say. ".Just what 1 ,,.·ant," as soon as they 
lay eyes on itl R. · Sales are i nstant

suJ•e! Nothin� like it 
e"\'er before. HcJ'c Is 
the self sellin� big 
money maker you can 

��
e
,�

n �!ru w���· Jigf t!y��}rrb��1g�gTRk;.�·� 
W R I T E �·�d�E. op��.1 \t.�-H�m·\��m:J�.i��iY 

N 0 W ! for sensational money making plan. 
No-Tro Electric Appliance 

e2o w. Erie st�or��:t�t�':'JI Chicago, 1 11.  
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Classified Advertisements 
Rate for classified ads, 18c per word ( include name, address and all numbers). per insertion. M i nimum 1 0  words. cash must 
accompany order and be received in this office February 1 st for the A pril issue (on sale March 4th). Address Classified 

Mgr., Modern Mechanix Hobbies & Inventions, 150 1 Broadway, New York City, 

A. C. G E N E RATORS 

PRACTICAL changes for automobile 
generators. A. C. and D. C. generators, 
motors and welders. Complete wind 
and water power plants. See our ad· 
vertisernent at bottom of page 125. 
Autopower. 

FACTORY Rewound 1 1 0  volt A. C. 
generators for lights, power. 1 5 00 
watts $ 1 7 . 5 0. 300 watts $7.50. Guar· 
anteed. l\Ionroe l\1fg. Co., Bo,_ 3343-B, 
St. Paul, Minn. 
A. C. GENERA TORS, band-driven, 
generate 1 1 0-volts, original price $5.50. 
Special , 98c. Electrical Salvage Co., 
Box 524-72, Lincoln, Nebr. 

ADVERTISING A G E N C I ES 
ADVERTISE: Get mail-order business, 
agents. Free assistance. Free Ad· 
Guide of newspaper, magazine, circula· 
tions, rates, mailing-lists. Chicago Ad· 
vertising Agency, 22 West Jackson, Chicago. 
ADVERTISE : 24 words in 250 news· 
papers $ 1 0. Lists Free. Advertising 
Service Bureau, 45 I 5-B Cottage Grove, 
Chicago. 

33 'VORDS, 25 Magazines, Three 
l\Ionths, $2.00. Goodall Agency, 742 
1\Iarket, San Francisco. 

FREE NEW advertisers rate guide. 
llrowu Advertising Agency, 140 South 
De-arhorn. Chicago. 

A G E NTS WANTED ---------------------------
AGEN T S : Smash go prices ! Santos 
Coffee 12c lb. 4-oz. Vanilla 8 Y, c. Razor 
Blades 10 for 8 Y, c. 100 Sticks Chewing Gum 12c. ISO other bargains. 
Premiums. Experience Unnecessary. 
Carnation Co., MN, St. Louis, �Io. 

lF Y O U  agree to demonstrate I'll send 
you Free a big stock of actual samples 
food products, home necessities, etc., 
and show you how to earn up to $3.00 
in an hour. Blair, Dept. 63-S, Lynch
burg, Virginia. 

PROFIT w i th new products. Make, 
sell, repeat. Analysis. Research. 
Guaranteed formulas. Biggest catalog 
free. Special prices, leads. Gibson 
Laboratory, Chemists, CE- 1 142 Sunny• 
siue, Chica.�o. 

STRANGE Chemical Sponge cleans 
wallpaper like magic. Banishes house· 
cleaning drudgery. Sensational demon. 
stration. San1ples sent on trial. Rush 
name. Kristee 1 30, Akron, Ohio. 

LAI{GE; Profits in your own business. 
Sell new and used clothing, bankrupt 
stock. Experience unnecessary. Every
thing furnished. Details free. Publix, 
558-H D Roosevelt, Chicago. 

l\lARVELOCS book. Ideal horne en· 
tertainer. Beautifully bound. Retail 
SOc. Rapid seller. Earn $ 10 quickly. 
One hook 1 5 c, eight, $1 prepaid . 
Runrlell, Coshocton, 0. 
NO PEDDI,Il'\ G--free hooklet de
scribes 1 0 7  money·making opportunities 
for starting own business, home, office. 
No outfits. Elite Co., 2 1 4- G  Grand 
St .• Kew York. 

10 00 BARGAINS, Drygoods, Notions, 
Drug Sundries, Specialties, Novelties. 
Agents undersell stored, Free catalog. 
Johhers, Dept. 2798A, 930 W. Roose
velt, Chicago. 

BIG Money Applying Initials on Auto
mobiles; $1 .45  profit on each sale. 'Vrite 
for particulars and free samples. Ameri
can l\Ionograrn Co., Dept. 1 1 ,  Dunellen, 
New Jersey. 

1\IEN Wanted for Coffee Routes. Earn· ings up to $45 in a week. Automobile 
given producers as bonus. \Vrite 
Albert �Iills, 8826 Monmouth, Cincin· 
nati , Ohio. 

500% PROFIT Selling Gold 
Letters for Store \Vindows. 
Samples. Metallic Co., 445 
Clark, Chicago. 

Lea f  
Free 

North 

ATLAS Window Sign Letters. Large 
Sizes, Penny Each. Beautiful Free 
Samples. Atlas, 7941-G Halsted, Chi-
cago. 

MEXICA N  Curios, tremendous money
makers I Samples JOe. Marquez-�1, 
Apartado 1 1 76, �lexica City. 

FREE SAl\IPLE-Fast Selling neces
sity. Kleen-Brite, Southside, Oil City, 
Pennsylvania. 

KEW fast 25c seller. Large profits. 
R. \Vood, Bedford, Penna. 

A I R  CO N D ITION I N G  

BCILD Air Conditi<>ners, Tubular 
Furniture, Venetian Blinds, Electro· 
pia tors. Details. Huebl Coaches, Le
Sueur, lllinnesota. 

A M E R I CAN POLICE J I U  J ITSU 

13 KNOCKOUT Blows without use of 
fists, by internationally famous Jiu 
Jitsu instructor. Send 1 5 cents. S.  ]. 
Jorgensen, 292 l\Iaritime Building, 
Seattle, \Vashington. 

ART OF WOO D C A R V I N G  

":\IODERN \Vood Sculpture," com
plete instruction book on carving 
Sta tues $ 1 .00. Lee Wood Art Studio, 
Dent. 3,  Centerville, Iowa. 

AUTO M O B I LES 

ECONO�IYI Performance ! l\Iileage l 
Semi-diesel conversions for gasoline 
m otors, $ 5.00 up. Manufacturer's 
written guarantee. Learn basic facts 
from free literature. Houston & Logan 
C01wersions, 1 7 1 9  Addison, Berkeley, 
California. 

AUTO S U PP L I ES & EQU I P M E NT 

COXVERT your car to burn Diesel oil. 
Save up to 70% fuel costs. Cheap in· 
stallation. \Vonderful performance. 
Proven factory method. Different anrl 
better. Costs nothing to in,·estigate. 
\\'rite for free circular No. SA. Har· 
rin.�ton Company, 2 0 1 -204 Manchester 
P.ui lcling-, Portland , Oregan. 

AVIATI O N  

GET INTO AVIATIO::"if. 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· 
coin Flying School, 4002 Ai rcraft Bldg ., Lincoln. Nobr. 
FREE AEROPLAKES w ith motor 
1mrchase at $ 1 49.95.  Easy terms
$ 1 2 . 5 0  down. Aeroplane-sled pro
pellers $2. 98 up. Sensational values. 
Il lustrated information 25c. Cniversal 
Aircraft Fort \Vorth Texas. 

A VIA TIOK Apprentices. Good Pay
Dig Future. 'Vrite, immediately, en
closing stamp. :Mechanix Universal 
Aviation Service, Strathmoor Station, 
Dept. A2, Detroit, Michigan. 
INEXPERIENCED w<>rkers, apply for 
aviation j obs now. Full salary while 
learning. Details for stamp. Airploy
ment, Box 553,  West Los Angeles, Cali
fornia . 

AERO-SLEDS for ice or snow trans
portation. Supplies. Details Dime. 
Adastik Bros., Grand Rapids, l\1ich. 
FLY Original Very Best Flying EK· 
perirnental Sets 3 5c. Alexanders, 1 965 
�[uskego Ave., l\Iilwaukee, Wis. 

BABY C H I C K S  

�lAKE MONEY with poultry. Read 
America's biggest poultry magazine. 
$ 1 ,000 Cash Prizes to chick raisers. 
Learn how leading poultry raisers 
succeed. Only poultry magazine operat
ing its own experimental farm. Three 
years $ 1 ,0 0 ;  9 months' trial, 25c. 
Poultry Tribune, Dept. C-92, Mount 
l\lorris, Ill. 
SEX-LINKED Chicks, famous Austra
whites, 5 other Hybrids and 52 pure
hreds. Beautiful catalog Free. lllrs. 
Berry's Fa!"m, Rt. ••F," Clarinda, Iowa. 

BLUEPR I NTS 

METAL TUBE Midget Radio, the last 
word in compact radio receivers. You 
can construct this set even though your 
knl>\vledge of radio is limited by follow
ing the large pictorial blueprints avail· 
able, from M<>dern Mechanix Pub!. Co., 
Greenwich. Conn .. at SOc postpaid. 

BOATS 

LATEST Boat Sensation : New 20 lb. 
Mead Sportsmans Ki-Yak assembled at 
home easily, quickly from complete 
factory-cut kit. $6.00 paddle now given 
with yours-if you hurry! Rush dime 
for catalog with pictures, description 
i. e. Mead Gliders, Dept. MC-38, Chi
cago, Ill. 
BOAT Bottom Paint. Finest quality. 
Red $2.25,  Bronze $4. 5 0 per gallon 
COD. Small, 3 0 1 -B East 207th St., New 
York, N. Y. 

B O O K S  & P E R I O D ICALS 

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 enj oyable. Price 
SOc at your newsstand, or order directly 
from lllodern Mechanix Publishing Co .• 
Fawcett Rldg., Greenwich, Conn. 
XEWEST radio, electrical experiment 
hooks, 20c up. Amazing va1ues. Cata
lo;: free. Electronic Publishing Co •• 
Rox 32.1-.-\C, Lincoln, Nehr. 

B U S I N ESS O P P O RTUN I T I ES 

PLASTEX Industry needs rnanutac
turers on small scale and for big pro
rluction of Art Goods and Novelties in 
Plastex and marble imitation. Cheaply 
and easily made in our guaranteed 
rubher moulds. We cooperate in selling 
goods. You are j ust in time for big 
1 9 38 wh olesale season now starting. 
Interesting hooklet mailed free. Plastex 
Inrlustries, Dept . R, 1085 \Vashingt<>n 
A\·e. Xew York. 
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Rubber Cap Guards 
Against Tool Chips 

The danger of flying chips from mush· 
roomed heads of impact tools is 
eliminated through use of a newly 
developed molded cap of tough, re· 
silient rubber. The cap fits over the 
head of the tool, exposing the striking 
surface, but covering the rim, as shown 

in above photo� 

FASCINATING business. Repair, 
A<lj ust typewriters, adding machit1es. 
Learn easily at home from factory 
expert. Earn up to $ 1 5.00 daily. Com· 
plete instructions covering all ma�es 
$3.00 postpaid or sent C.O.D. Addmg 
Machine Equipment Service, 3601 
MichiJ::an, Dept. 2043 , ChicaRo. 
MAKE YOUR OWN Molds With 
rubberite liquid 8 5 %  rubber. Nothing 
like it, so cheap, and good. Takes 
Finest impressions. �f ust see samples. 
Our marbleizing cement sets sulid in 
30 minutes hard and glossy. Free 
Samples. Novelty Supply Co., Gray· 
ling, Michigan. 
WE 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 10, East Orange, 
N. J. 
OPPORTUNITY For man to get into 
:something for himself-be own boss. 
No canvassing. Start with as l ittle I as $75 .00-a tried and proven money· 
naker. No previous experience re- , 
quired. Write H. C. Wing, Box R, ' 
Central Station, Toledo, Ohio. 
MAN in Each Town to Plate Auto 
Parts. Reflectors. Bicycles, Fixtures, 
Mirrors, by late method. Simple plan cf manufacturing at home starts You 
in Good Paying Business. Free par· 
ticulars and proofs. Gunmetal Co., 
Ave. A, Decatur, Illinois. 
MAKE artificial marble, glazed tiles, 
uncanny. Tabletops, plaques, floors, 
bones, novelties. Hard, :firep1·oof, inex
pensive, cement secrets. Brilliant tile 
and liquid rubber samples 3c. John H. 
Payn, 945 Grande 7ista Avenue, Los 
Angeles, Calif. 
LIKE To \V rite? E�rn extra cash l 
Clipping and prepanng newspaper 
articles for publishers. Simple, £asci· 
nating, profitable. Stamp brinRS details. 
Division 76, National Press, 3923 West 
Sixth. Los Angeles, California. 
PROFIT with new products. Make, 
sell, repeat. Analysis. Research. 
Guaranteed formulas. D igges! catalog 
free. Special prices, leads. Gibson 
Laboratory, Chentists, CE-1 142 Sunny. 
side, Chicago, 

MRS. U. earned $267, three weeks, 
raising mushrooms in ce1Iar ! E'xcep
tional, but your cellar, shed perhaps 
suitable. We buy crops. Book free. 
United, 3848 Lincoln Ave., Dept. 87, 
Chicago. 
IF YOU are looking for a chance to 
devote your spare or full time to profit. 
able work see our offer on page 1 3 5 .  
Metal Cast Products Co., 1 6 9 6  Doston 
Road, New York City. 
HOME Manufacture. Staple item sold 
by hardware sporting goods stores. 
Instructions, plans, samples $ 1 0.00 
Howard Hall, Gun Exchange, North· 
ville, Mich. 
AFTERNOONS free for outdoors, 
movies. $340 month, home. Unique 
plan. No canvassing. Prepare for sur
prise. Folio-S, Station D, Los Angeles. 
MARBLEIZING F o r m u l a s , Best 
Rubber molds and materials cut rate 
price. Dime brings conYincing samples. 
Cowell Institute, Grayling, �Iich. 
S UCCEF;D With Your Products. :IIake· 
Sell Them. Formulas. Processes. 
Accurate analyses. Catalog free. A. 
Thaxly Co., Washington, D. C. 
FREE LITERATURE describes hun· 
dreds plans for making money locally 
or by mail. Gilbert Supply, 1 1 07-:11 
Broadway, New York. 
OPE'RATE A CoJiection-Credit Agency. 
Quickly learned. Dig income assured. 
Write, Cole Associates, Syracuse, N. Y. 
A GENTS-To mail our literature. 
Good profits. Home business. l\I. 
Maywood, 149 Fifth Ave., New York. 
SELL by :Mail l D ooks, Novelties l !Jar· 
�tainsl Dig profi ts ! Particulars Freel 
H. Elfco, 438 North Wells, Chicago, 
EARN cash income, copying and dupli· 
eating simple cartoons for advertisers. 
3·N Service, Argyle. Wisconsin. 
WHERE to huv at lowest wholesale 
prices. Information free. Yorena, Box 
A-312, Bayonne, N. J, 
HOW and where to obtain capital fully 

explained, free particulars. Star Service, 
Wapakoneta, Ohio . 
B I G  PROFIT from old magazines. 
Information 25c. ALNEWS, Fort 
Worth, Texas. 
OPPORTUNITIES. Literature Free. 
S ilvester & Co., l\L\I, Old B rid:;e, X. J. 
HOlliE Industries, 44 pages, year 1 0c. 
Melotz, Publisher, Benson, Nebr. 

C A M E R AS A N D  P H OTO S U P P L I ES 

CAMERAS and supplies. Free illus· 
!rated catalog listing everything photo· 
graphic--still and movie cameras, films, 
lenses-at tremendous savings. Hun
dreds of bargains, new and used. All 
guaranteed. We take your old camera 
or equipment in trade. \V'rite now for 
your free copy of our newest money
saving bargain book-just out ! Lhnited 
edition. Hurry! Central Camera Co., 
( P h o t o g r a p h i c  Headquarters Since 
1 8 9 9 ) ,  230 South Wabash, Dept. J.J, 
Chicago. 
MAKE money in photography. Learn 
quickly at home. Spare or full time. 
Easy plan. Previous experience un
necessary. Common school education 
sufficient. Interesting booklet and re· 
Quirements free. American School of 
Photography, 3601 Michigan Ave., Dept. 
2049, Chicago. 
INCOME From your camera instead of 
expense. Low cost home course teaches 
you to make photographs for magazine�, 
newspapers, adve1·tisers. Tremendous 
demand. Earn good money whereYer 
you live. Free book. Universal Photog· 
raphers, Dept. A, 10 \Vest 33rd St., 
New York. 

Giant Slide Rules Used 
In Schools 

Made of selected and carefully dried 
wood, giant slide rules are being used 
for: classroom demonstrations in col· 

.leges and high schools. 

EXCHAC\GE Candids ! For particulars, 
write "National Candid Exchange 
Club," Box 5 5 ,  Forest Park Station, 
S pringfield, ).lass. 

CARN IVAL G A M ES 

AND �ferry-Go-Rounds earn Big 
:Money-Outfits supplied. Catalog JOe. 
· · �IooreCIIade," Lapeer, l\Iich. 

CHALK TALKS 

COl\IIC Trick Cartoon Program $1 .00. 
Samples 25c. Bj orklund's, 2612 Fre· 
1nont, So. l\Iinneapolis, �linn. 
LAUGH P roducing Program, $ 1 .00. 
Catalog 1 Oc. Balda Art Service, Dept. 
65, Oshkosk, Wis. 

CH ARTERS 

DELAWARE Charters : Complete in· 
corporating and organizing sen·ice $35. 
Submitted forms. Chas. G. Guyer, Inc., \Vilmingtc.n, Delaware. 

C H E M ISTRY 

CHE":\UCALS, Glassware, Apparatus, 
Instruments. Leading laboratory supply 
house offers scientific supplies of pro-
fessional quality at lowest prices. Send 
3c postage fer Free illustrated catalogue 
and latest chemical price·list. New York 
Scientific Supply Co., Dept. 8, 1 1 1  E. 
22nd St .• Xew York City. 
FREE PLANS for inexpensh•e natural 
gas generator. Xew Style Bnnscn 
Burner fer natural gas, deve1opes up 
to 2000• F., stays lit ! $1 .00 postpaid. 
Angelus �1fg. Co., Box 885, San 
AnQ:elo, Tex2s. 

C O R RESP O N D ENCE COURSES 

500,000 'CSED Technical and business 
books. Sold, rented, exchanged. All 
subjects. Satisfaction guaranteed. Cash 
naid for used books. Con1plete details 
and illustrated bargain catalog free. 
Send name. N e!son Co., 3227 Man• 
hattan Dldg., Chicago. 

D ETECTIVES 

DETECTIVES. l\Iake Secret ln
,·estigations. Experience unneces"ary. 
Detective Particulars Free. V\Trite, 
George \\'agner, 2640-V Broadway, 
K. Y. 
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Foot Massager Has 
Wooden Rollers 

Simpie in construction, a bew foot 
massage device is said to strengthen 
the muscles and sinews if used for a 
few minutes daily. The massager con· 
sists of two wooden rollers, which 
are eccentrically n1ounted on a small 
frame. To use the massager, the feet 
are simply placed on the rollers and 
then rolled backwards and forwards 

from toe to heel. 

D R AFTS M E N  

DRAFTS:IIEN, Students, showcard 
writers sa\'e time with patented Uni
yersal Drawiug Instrument. Docs 
wond'crs. Descriptive circulars free. 
Box 4 5 1 ,  Leominster , :II ass. 

E D U C A T I O N A L  & I NS T R U CT I O N  

"\\'HAT Every Man Should Know 
About Diesel," new, sensational 42-page 
guicle to quick, sure money in Diesel. 
25c postpaid. Guaranteed worth many 
thnes the 25c to you or your money 
back. Dept. III, Harrington Company, 
201 Manchester Building, Portland, 
Ore.g-on. 
MEN Wanted-Learn Tool & Die 
Making. Automatic Screw Mach. 
Machinist Trade. Big Demand. Actual 
Experience. Expert Supervision. Write 
for Free Book "M". Allied Screw 
Machine Co., Inc., School Div., 603-9 
Lake St.. Ch icai!O. 

\VANTED Immerl i>tely , 'len-Women, 
age 18-50, qualify for Government Posi� 
tions. Commence $ 1 0 .1 -$ 1 75 month. 
Common education sufficient. Valuahle 
information free. Write, Instruction 
Sen·ice. 234,  St. Louis. l\Io. 
1 938 GO\"ER.\"11EXT Jobs. $ 1 0 5 -$ 1 7 5  
month. Prepare illlmetiiately f o r  next 
examinations. Particulars free. Franklin 
Institute, Dept. N 5 9 ,  Rochester, X. Y. 

ELECT R ICAL S U P P L I ES 

BURGLAR Alarms from closed Bank, 
Safety, Adt, Gamcwell, Defiance sys· 
terns . . . relays, tin foil, traps, gongs, 
SllPPlies. Midnight Alarm System, 
Fenton. �Tichig-an. 

ElECT R I C  P E N C I L  

ELECTHOGRAPH :  Elech·ic Pencil 
Writes-Engraves all Metals. $ 1 .00 
lJOstpaid. Details Free . Deyer :Mfg. 
Co., 4 5 1 5 ·  Y Cottage Grove, Chicago. 

E M P L O Y M E N T  S E R V I C E  

lDiPLO\'ME.\"T Guidance. Booklet. 
1 Successful Job H unting. 25c coin. 

Employment Counsellors, Box 1283B, 
).J ilwaukee. \Visconsin . 

E N G I N ES, M OTORS, ETC. 

WIN DlN'G Data, 225 motors, single 
a10d three phase. Price $1 .00. 1\iotor 
Data Service, Box 7631,  Kansas City, 
Mo. 

F A R M S  

40  ACRES, Near White River, un· , 
improved ; poultry land. $175,  $5 down, 
$5 monthly. Free list and literature. 
Hubbard, 224 Grossman Bldg., Kansas 
City, Kansas. 

F O R  I NV E N T O R S  
Pi\TE'NTS-Before too heavy an out· 
lay of time or money is made on an 
invention, a sea rch of the Patent Office 
records should Le 1nade to determine as 
nearly as possible whether or not the 
same idea has been patented before. 
The cost of this search is small, while 
the value of the facts it uncovers is 
often considerable. \Ve offer inventors 
ancl n1anufactors a thorough, prompt, 
confidential search sen·ice-plus ex· 
oerienced counsel and assistance in 
every phase of Patent and Trade-::O.Iark 
practice. '\7"rite for our new free book 
containing valuable information relating 
to patent procedure. Clarence A. 
O'Brien and Hyman Berman, Regis
tered Pateut Attorneys, 28-T Adams 
D ldg .. Washington, D. C. 

PATENT Your Idea. Write imme· 
d iately for two free books, "Patent 
Protection" and ''\Vhen and How to 
5ell an Invention ." Fully explain 
many interesting points to inventors 
and i11ustrate important mechanical 
principles. \Vilh books we also send 
"E"vidence of Inventionu form, Prompt 
service, reasonable fees, thirty-nine 
years' experience. Avoid risk of delay. 
Address : Victor ]. Evans & Co., 
Registered Patent Attorneys, 42-C Vic
tm· Tinilding. \V'ashington, D. C. 

INVENTOR S :  Send for my free 72-
page hook. Conscientious, prompt per
sonal service on all patent matters. 
Registered Patent Attorney, L. F. 
Randolph, Dept . .  1 4 1 .  Wa>hin �ton. D. C. 

WE SUCCES S Fl"LI.Y sell im·entions, 
patented and unpatented. \\'rite for 
proof, and tell us what you have for 
sale. Chartered Institute of American 
Inventors, Dept. 5-B,  Washington, D. C. 

"l'l\'PATENTED." Improvement on 
tire valve insides. For infonnation : 
\\'rite Paul Rumhal, 735  East 1 6 3 I·d 
Street. Bronx , X ew York. 

P A T E N T  PARTICl"LARS, .Free, 
promptly. Sterling fluck, 3rd, 629 F, 
Washington , D. C. 

F O R M U LAS, PLANS. ETC. 

AN AI, YSIS. Reseat·ch. Xe\\"cst guat·· 
antcetl formulas. Bizgest catalog f ree. 
Special prices� leads. Gibson Laboratory, 
Chemists. CE- 1 1 42 Sunnyside, Chicago. 

RE-BLl."E Guns for Self � For Profit ! 
Important Form ula ami Business In· 
structions $1 .00 cash, 6c stamps. Jerz 
Lah .. Rox 677, �ew IIaven, Conn. 

Sl'CCEED With Your Products. !lfake· 

Thermos Conta iner In
sures Constant Milk 

Temperature 

Placed over a bottle of milk at the 
time of its delivery to a customer's 
home, a thermos-type container pro
duced by a California manufacturer is 
said to keep the milk at its delivery 
time temperature indefinitely. A 
simple release lever on the top of the 
container locks or unlocks the boule. 

H Y P N O T I S M  

IIYPN O'l'IS'I. Complete 20 Method 
Course 2.1c. Lank Institute H ypnotism, 
}0[.2984 North Ridgeway, Chicago. 

I N V E N T I O N S  

PE:\DIXG Patents can be made more 
salable than issued patents. Pay only 
Government filing fee. Explanatory 
hooklet free. American Patents Corpot·a· 
tion, Dept. 5-E, Washington, D. C. 

INVENTIONS-Patented, Gnpatented. 
Bou�ht olltright, royalty. Write Are!· 
lana-Power Company, 1 North La Salle 
St., Ch'cago. Illinois. 

I N V E N T I O N S  W A N T E D  

INVENTIONS WANTED for Pro· 
motion and Contmercialization. 'V rite 
PACIFIC INVENTORS AGENCY, 
P. 0. Box 1 792, San Francisco, Cali· 
fornia. 
S�MALL inventions wanted hy mat�u
facturers. I'll help you sell your Ill· 
,·ention. VVrite for free circular. S. 
Hull 7829-L E11clid A\'enue, Cleve· land : Ohio. 

I \VII,L manufacture, market and dis· 
tribute patented invention of m�rit. 
Harold Cohn, I 5 1 -5th Ave., New York. 

INVENTION'S Commercialized. Pat· 
ented or unpatented. \Vt·ite Adam 
Fisher Co., 582 Enright, St. Louis, Mo. 

M A G I C  T R I C K S  & N O V E LT I ES 

Sell Them . Formulas. Processes. 
BE A ).fAGICIAN. Large professional 

Accurate analyses. Catalog free. A. magic catalog of latest tricks-25?• Thaxh• Co. , \Vashi n �ton . Tl. C. Cash paid for complete Tarbell :llagtc 

FORMULAS-Latest !lfoney '1-Iakers. Courses. \Vrite I reland Magic Factory, 

Literature free. D-Belfort, 4042 N. l 09 N Dearborn, Chicag"o . 
Keeler. Chicago. 1 FREE ! JIT":gic >atalog 500 Tricks. 
FORMULAS-All �1nds. Guaran�eed. l Amaze, lll)shfy fllends. \Vnte today! 
Catalo�: Free, Kem1co, 67, Parkndge. Lyle Douglas, Station A-3, Dallas, 
Illinois . Texas. 
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New Electric Shaver Held 
Like Straight Razor 

Held in the same position as a straight· 
edge razor, a new electric shaver has a 
cutter which oscillates in a rotary 
!Danner, operating more like a mower 

than a clipper. 

'VE SL'PPLY every noted magician. 
Large Professional catalog 25c. Holden, 
222 West 42nd St., New York. 

M A L E  H E LP WANTED 

STEADY Work-Goo<l Pay-Reliable 
man \\'anted to call on farmers. No 
experience or capital required. Pleasant 
work. Home eyery night. Make up to 
$ 12 a day. \Vonderful new proposition. 
Particulars Free. Write l\IcNess Co., 
Dept. 1 3 6. Freeport, Il l inois. 

M I D G ET AUTO M O B I L ES 

BL'ILD a �lidget :\Iiller Racer. Com· 
plete plans for constructing this authen
tic midget automobile appear in the new 1938 edition of How-To-Build-It along 
with many other interesting home and 
workshop plans. Send SOc for this 1 48· 
page book to Modern Mechanix Pub!. 
Co., Greenwich, Conn. 

MIDGET S !  Motors ! Parts I Used, 
new ; sport, racing. Over 20 midgets, 60 
motors, $5 ttp. Latest lists, ZOe. Shipps 
Midgets. Box 543-B, Zanesville, Ohio. 

M IS C E L LA N E O U S  

F 0 l7 N D R Y, experimental, B rass, 
Aluminum. Plans 25c coin. J orgenso.1, 
3 3 5 4  R11ssell North, l\Iinneapolis. 

B L'RlED TREASURE, Minerals, free 
bcoklet, photographs. Fisher, Palmer 
Hlrl� . . Hollywood. 
'VA!\' TED : Screw cutting Lathe, cheap, 
Malpass. 2 0 3  East 33 St. , New York. 

M O D EL E N G I N ES 

LOCO:'IIOTIVES Electric. Steam. Gas 
engines. Castings Supplies. 25c. 
Latest Catalogue, usual refund. Entco, 
J -24 1 7  X orth Ashland, Chicago. 

M O D ELS & M O D EL S U P P L I ES 

YOL'R Ideas developed into practical 
working model. 30 years successful 
experience ; thousands satisfied custom
ers. Confidential service guaranteed. 
Bank references . Send 3c postage for 
32 page book "Making Inventions Pay." 
Crescent Tool Company, Dept. T. Cin· 

cinna ti, Ohio. 

E. ,.L - 1:: Catalog- 20c. Pa rtlcu ars ree. 
f:·;nl,·mesco, 28 X. Cl inton1 Chicas:o. 

M O D E L  R A I L R OA D I N G  

lll'ILD a �lode! Rai lroad in 00 gauge 
0� inch between rails) . A complete 
catalogue of parts, construction kits, 
:and completed units , One Dime. Nason 
Railways, P. 0. Box 9, Mt. Vernon, 
X. \'., Dept. .1 X .  
MODEL R a i l r o a d  Supplies ''0" 

between rails) Gauge (y.l"  scale-1 �:i " 
Freight Car llody Kits $ 1 .00, lllus· 
!rated Catalog J Oe. \Vestbrook Co., 
Hasbrouck Heights . :\ew Terser. 

M O T O RCYCLES 

RECONDITIOX .C:D :Motorcycles. New 
--used parts for all makes. Authorized 
Harlev-Davidson Dealer. Whitman 
�lo!OI:cycle & Supply Co., 405-9 South· 
\\"CSt Blvd. , Kansas City, i\Io. 

SEND 15c for illustrated used :Motor· 
cycle catalog. Bargains. Largest stock 
genuine Indian parts and motorcycles. 
Indian Motorcycle Sales, K�nsas City, 
�[o. 

M U L T I G R A P H I N G  

300 LETTERS reproduced exactly as 
if  type\vritten, $1.60 (20 lines ) .  :\Iulti-
graphers. Box 27 54, Ashlanrl . \..,.irginia. 

M U S I C A L  I N ST R U CT I O N  

LEARN Swing Piano I Postal bring� 
free booklet. Christensen, 768 Kimball 
Hall, Chicago. 

O F � I C E  E QU I P M EN T  

TYPEWRITERS, multigrapbs, address· 
ing mach ines, adders, dictaphones , d ! � !l-
licators, sealers. folders. Save hal f,  
write Pruitt1 553  Pruitt Bld.g., Chica2o. 

O L D  G O L D  WANTED 

H I GHEST Prices for Old Gold, Teeth, 
\Vatches, Jewelry. 1 0 0 %  full cash value 
mailed day shipment receiYed. Satis-
faction guaranteed or articles cheerfully 
retnrned. Information free, or ship 
today. Chicago Gold Smelting Company, 
3 0 0 -C Champlain Bldg .. Chica�,;o. 

O L D  M O N EY WANTED 

OLD :\loney Wanted. \\'ill  pay $ 100.00 
for 1 894 Dime, S. �lint ; $50.00 for 
1 9 1 3  Liberty Head Xickel (not Buffalo) . 
Big premiums naid for all rare coins. 
Send 4c for Large Coin Folder. l\Iay 
mean much pre fit to you. B. i\lax 
l\Iehl, 207 �Iehl lllclg., Fort \Vorth, 
Texas. 

PAT ENT ATT O R N EYS 

PATE);TS-llefore too heayy an out .. 
lay of time or money is made on an 
invention. a search of the Patent Office 
records should be 1nade to determine as 
nearJy as possible \\-hcther or not the 
s:1me idea has been patented before. 
The co:-::t of tl:is search is small. while 
the val ue of the facts it uncovers is 
o�ten co:isiclcrable. \Ve offer in,· entors 
and Inanufacto!'s a thorough, promr1t, 
ccn� det!tial search sen: icc-plus ex· 
perienced counsel anrl assistance in 
c,·ery phase of Patent and Trade-:\lark 
nrac-tice. \�'rite for our new free book 
containi11g: valuable information relating 
to TKLteut procedure. Cla rence A. 
O'Brien and Hyman Berman, Regis-
tered Patent Attorneys, 28-T Adams 
Bldg., \V";hinJtton. D. c. 
DON'T tell anybody the secret of your 
invention. Take steps to protect it he-
fore it's too late ! Get our Free "Certifi .. 
cation of In\·ention" and two Free 
hooks. They answer hundreds of Patent 
r· uestions and explain our Deferred 
Payment Plan. Strictly con fidential 
service. u. s. Reg-istered Patent At-
torneys. o,·er 62 years' experience 
serving inventors all oyer the world. 
\Vrite for free books Today ! c. A. 
Sn0w & Co., New Patet!ts Division, 
Snow Bui�d ing, \V'ashin g ton D. C. 

Soldering I ron Stand 
Controls Heating 

Plugged into a convenient current out
let, a newly developed safety soldering 
stand (above) provides protection 
against fire, against burning the iron, 
and against excessive current cost� 
Heat control is entirely automatic, a 
cold iron being placed in the right 
hand trough for quick heating and 
transferred to the left hand trough to 
maintain the temperature at soldering 
heat. When the iron is not placed b 
the stand it receives full line voltage. 

PATENT Your Idea. Write imme
diately for two free books, "Patent 
P rotection" and "VVben and I-Iow to 
Sell an Invention." Fully expla in  
many interesting points to in\·entors 
and ill ustrate important mechanical 
1�rinciples. \V'ith books we also seud 
" E"ddence of Invention" form. Prompt 
sen-ice, reasonable fees, thirty-nine 
years' experience. Avoid risk of cielay. 
Address : Victor J, Evans & Co., 
Registered Patent Attorneys, 41-C Vic
tor Building, Washington, D. C. 

"IX\'ENTOR'S Guidebook" containing 
96 mechanical movements and ad·v ice 
about patenting, selling inventions, ah·o 
"Record of Invention", Free. Frank A. 
Ledennann, Patent Attorney-Engineer, 
1 5 4  Xassau Street, New York. 

HAVE YOL' a sotmrl, practical inven· 
tion for sale, patented or unpatented ? 
If so, write Chartered Institute of 
Amedcan Inventors, Dept. 5·A, Wash· 
ington , D. C. 

PATENTS. Booklet free. Highest 
references. Best results. Reasonable 
feos. \Vatson E. Coleman, Victor Build· 
ing, Washington, D. C. 

PATENTS 

I:\'VENTORS - Time counts-Don't 
risk delay in patentin g your invention. 
\\'rite for new 48-Page Free booklet, 
''Patent Guide for the Inventor." No 
charge for preliminary infonnation. 
Clorence A. O'Brien and Hyman Ber
man, Registered Patent Attorneys, 28-V 
Adams Buildin�. Washington, D. C. 

IX\'ENTIONS Commercialized. Pat· 
ented or unpatented. \Vrite Adam 
Fisher Co. ,  582 Enright, St. Louis, 1Io. 

GET Your Own Patents . Legal blanks, 
complete instructions $1. Cuclding Sons, 
Camphc, l. California . 
P A T E N T  PARTICULAR S, Free, 
promptly. Sterling Duck, 3rd, 629 F, 
\Vasbington, D. C. 
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P H OTO D EVELO P I N G  

D·EYELOP and print your own pic· 
tures. Save time, money with our 
complete outfit, $1.95 plus postage, or 
s•nt C. 0. D. Includes electric ruby 
latnp, p rinting frame, photo paper, 
chemicals and equipment. One of hun
dreds of amazing bargains in our free, 
newest, money·saving bargain book. 
Send for it today i Ce;•tral Camera Co., 
230 So. Wabash, Dept 1. 1 -J, Ch icago. 
FINER Finishing, Rolls developed and 
printed, with One Colored enlargement, 
or two professional enlargements. All 
for 2Sc (coin). Genuine, Nationally 
Known, Moentone Superior Quality. 
1\Ioen Photo Service. La Crosse. Wis. 
I D EAL Photos. 25c per roll, finished 
with round corner prints. To get 
acquainted ! Coupon and snapshot 
folder Free ! Ideal Photo, Box 225 5, 
Paterson, N. J. 
ROLLS DEVE'LOPED-Two Beauti· 
ful Double Weight Professional En· 
brl(ements, 8 Never Fade Prints, 25c. 
Century Photo Sen·ice. LaCrosse. Wis. 
AMAZINGLY Beautiful, Roll De· 
\•eloped, 8 Natu ral Color Prints, 25c. 
Reprints, 3c. Natural Color Photo, 
D·.19.  Janesdlle, Wis. 
R 0 L L S DEVELOPED-2Sc coin. 
Two 5x7 Double Weight Professional 
Enlargements, 8 gloss prints. Club 
Photo Serdce, LaCrosse. \Vis. 
LIMI'l'ED Time Only. 4x6 Natural 
Color Enlargement from yout· negative, 
JOe. Natural Color Photo, Janesville, 
Wis. 

PIPE S M O K E R S  

ATTENTION- Pipe Smokers- !Jest 
Quality Pipes, $2.50 Retail Value. 
Contain slil!'ht imperfections that in no 
way impatr their smoking quality. 
Special $ 1 .25. C.O.D. Orders Filled. 
Acnte Pipe Co., 1 2 1  S. 1\Iain St., 
Elmira, N. Y. 

P R I NTI N G . 

2,000 BU SINESS CARDS printed 
$ 1 , 5 0 ; additional thousands 75c. 1,000 
BLOTTER B U S I N E S S  C A R D S 
printed $1,50.  All printing items at 
low prices. Quality workmanship. Quick 
Service. Free Samples. A T L A S 
ll USINESS CARD CO., Bedford Ave., Pittsburgh, Pa. 
PRINT your own cards, stationery, 
circulars, advertising. Save money. 
Easy rules furnished. Print for others, 
big profits. Junior outfit, $8.85 · job 
p1·esses, $ 1 1  up. Details free. Kelsey 
Co., B-57,  Meriden, Conn. 
$1 .00 S P E 'C I A L-125 Letterheads 
8 J/, x 1 1 and 125 Envelopes. Benneville, 
907 West Roosevelt, Philadelphia. 
250 STATEMENTS or Envelopes 
$1 .00 Postpaid. Woods Press, Bedford, 
PenM. 

P R I N T I N G  EQU I P M E N T  &. S U P P L I ES 

BUILD 9x1 5 printing press. Details 
free. Huebl Coaches, LeSueur, Minne
sota. 

P RO P E LLERS 

AERODYNAMIC windcharger, iceboat 
propellers. 10 to 3 0 %  more pC>wer. 
Lowest prices. Kubat Mfg., St. Paul, 
Minnesota. 

R A D I O &. T E LE G RAPHY 

RADIO BUILDERS' MANUAL-A 
book of radio set building plans and 
kinks for the home experimenter. 
Everything from a crystal set to a 
po1yerful 6-tube auto radio . is included, 
Pnce SO cents-order dtrectly from 
Modern Mechanix Publishing Co., 
Fawcett Bldg., Greenwich, Conn. 

New Photo Enlarger 
Is Easy to Handle 

Ease o f  handling i s  a n  outstanding 
feature of a new photo enlarsine 
camera, shown above. The enlareer 
has a rack and pinion arrangeu1ent 
which permits quick movement ol the 
lamp housing to any desired position. 
The lens housing is made of die•caat 
metal and is so mounted that it can 
be swun11 throughout an arc of 36D 
dearees in every geometric plane. 

R A D I 0 Engineering, broadcasting, 
aviation and police radio, Servicing, 
1\Iarine and l\Iorse Telegraphy taught 
thoroughly. All expenses •low. Catalog 
f ree. Dodge's,Institute, King St., Val· 
oaraiso, Ind. 

RADIO R.T.I. course, slightly used, 
$5.00. Postcard brings details. Supreme, 
3727 West l Jth, Chicago. 

R A D I OS 

PLANS 18 Distance Crystal Sets-SW 
record 4,250 miles. With "Radiobuilder" 
year-2 5c. Laboratories, 1 5 1-K Liberty, 
San Francisco. 

R ESI D E N T  S C H O O LS 

LEARN fascinating profitable profes· 
sion of Swedish Massage at home in 
90 days. Make up to $70 weekly. 
Write for FREE Anatomy Charts and 
details. The College of Swedish Mas• 
sa�e. 1 6 0 1  'Varren Blvd., Dept. 344, 
Chicago, III. 

SALES M E N  WANTED 

DON'T Be a Job Htmter-Start your 
own business on our capital. No hard 
times; no lay-offs ; always your own 
boss. Hundreds average $3,000 to 
$5,000 annual sales year after year. 
Sales way up last year. We supply 
stocks, equipment on credit. 200 home 
necessities. Selling experience un-
uecessary. 'Vonderful opportunity to 
own pleasant, dignified, profitable busi· 
ness backed hy world·wi.de industry. 
Write Rawleigh's, Dept. C-U-MO;)i, 
Freeport, Ill. 
Il\Il\IEDIATE openings for ambitious 
1nen ! \Vear, introduce " Fairbanks" 
iudivi<lually tailored clothes. Enjoy 
fine income. Get new suits and over· 
coats without cost as bonus. Experi· 
ence unnecessary. Low prices. Quick 
sales. Outfit free. Fairbanks Com· 
nany, 2206 \Vabansia, Chicago. 
SELL transparent celluloid Menu 
Co\'ers to hotels, restaurants. Washable, 
sanitary. Saves printing costs. Big 
commissions. T. Pricing :Menu Co., 124 White St., New York. 

WANTED County Distributors. Ex· 
cellent opportunity for earnings. N a· 
tionally advertised product. Large 
company. Dept. 256, Fyr·Fyter Com· 
pany, Dayton, Ohio. 
MEET Mr. Magic ! Costs 20c, sells 
90c. Counter cards, packages, bulk. 
Sample 1 0c. Details Free. l\Ir, l\Iagic, 
llox 1 963, Cleveland, Ohio. 
ATLAS Window Sign Letters. Large 
Sizes, Penny Each. Beautiful Free 
Samples. Atlas, i941-G Halsted, Chi· 
ca!lo. 

SCOOTERS 

FELLOWS, Girls, build electric or 
g-asoline scooter. Both simple, com· 
plete plans, postpaid, two dimes, J. 
Freeman, \Vhitingham, \'t. 

SP ECT ROSCO P E S  

SPECTROSCOPE with book o f  1 2 0  
experiments, $2.50. Cudding Sons, 
Campbell, Califo•·nia. 

TELESCOPES, M I CROSCOPES. ETC. 

TELESCOPES, l\Iicroscopcs, B inocu· 
Iars. Lowest prices. Optical catalog 
free. Brownscope Company, 5 West 
27th Street, New York. 

TELESCOPES, Microscopes, Billocu· 
Iars, 1\Iineralogy, Chemistry, Catalog 
free. Teeko, Evanston, Illinois. 
DUPONT Superior Panchromatic, 3 5  
mm ; 25 ft. roll, $ 1 .  Optical L a  bora· 
torie!', Larchmont, N. Y. 

V I O LET RAY LAMPS 

ULTRA Yiolet·Infra Red, Dual Ray 
Health Lamp. Two separate units in 
one. Promotes Sun Tau-Vitamin 
" D . "  Automatic control. AC-DC 
current. $3.90 postpaid. Details Free. 
Beyer l\Ifg. Co., 4 5 1 5-:II Cottage Grove, 
r.hica o. 

W E L D I N G  

ELECTRIC Arc Welder, only 22c a 
day ! Sensational Commonwealth all· 
purpose, heavy duty, continuous opera· 
tion Arc Welder, only $5.75 down
balance payable over 10 months from 
profits. Handles all welding-lightest 
sheet metal to he a dest castings, Opcr· 
ates from any electric socket. Complete, 
nothi!lg else to buy. 10-Day Trial. 
Details Free. Commonwealth, Dept. 
F·79, Cincinnati, Ohio. 
DODGE Arc·welder 40 volts 25·200 
amperes. Use old Northeast 1 2  volt 
automobile generators. Low cost and 
upkeep. Build it yourself from Plano· 
gr�ph Photographs (actual pictures) 
and Certified Instructive Plans postpaid Sl .OO, C.O. D. $1 . 1 2, Airmail 12c extra. 
Welders Club of America, Box 3432-B, 
Merchandise Mart, Chicago. 
"1IAKE Band Saw from old Auto 
Parts " ;  "How to make 1 5-100 ampere 
A. C. Arc Welder" ; "How to build a 
real lathe." Complete drawings, plans, 
constructional details, 20c each. Al l 
three for SOc. Federal,  Box 344, Dept. 
23, Indianapolis, Ind. 
WANTED. Original idea s :  How to 
make arc-welders front 32 volt farm 
light plants, electric c:ar motors, etc. 
Welders Club �f America, B-3432, 
Chicago. 
ARC-WELDER from original 12 " olt 
Dodge generator. No rewinding, plans 
$ 1 .00. Welders Club of An1erica, 
B-34321 !If-Mart. Chicago. 

W I N D  D R IVEN PLANTS 

FRE'E Electricity from W ind. lluil<l 
your own Windcharger. Cost 98c for 
material plus used car generator. Draw· 
inR"s-Instructions 1 Oc postage. Wesco, 
�Iinneapolis,,.Minn. 
GENE'RATO R  propellers, expertly de
siRned, factory prices. Universal Air· 
craft, Fort 'North, Texas. 
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Fingerprint Mystery Cleared 
[Continued j1·om page 142] 

Using a magnifier and a sharp-pointed instrument 
as a tracer. the number of ridges crossed by this 
line is co�nted, excluding both termini. I£ a 
given ridge begins or ends abruptly it is counted if 
any part of it is crossed; should a ridge fork, no 
matter how closely to the line, the two branches 
are counted as two separate ridges if the line 
crosses them after forking. Arches and whorls are 
scored as zero. 

This gives the designation ridge count, the 
numerals in each case being placed on the record 
card individually for each digit, in the upper right 
corner of the square containing the separate rolled 
print. Counts for the two little fingers, right one 
numerator and left denominator, provide the final 
increment in the general classification number. 
If the ridge count in our imaginary example 
should show 6 ridges crossed in tracing from delta 
to point of core in the right little finger and 15 
for the left, the fraction 165 is added to the pre
viously determined series of values, giving a final 
classification n u m b e r  of 2� X � Ia � ,6g under 
which the card is actually filed. 

These various details are too fine for determina
tion without magnification. Prints may be an
alyzed with a hand lens, pocket magnifier, read
ing glass, binocular microscope or a special and 
inexpensive instrument known as a finger print 

reader. If your compound microscope permits 
very low magnification, as when equipped with a 
separable low power objective and (or) a pro
jection ocular, it can be used by mounting cards 
on the stage and employing reflected light. Re
member that the eyepiece makes a simple micro
scope when removed and held inverted. 

Photomicrography is of great value in this work. 
While a special camera is required to secure pic
tures of latent fingerprints (the actual specimens 
left on smooth surfaces by contact with the hands, 
as on polished furniture) , any ordinary outfit may 
be used to photograph prints on cards. Low 
power magnification is best, preferably with a 
micro-tessar lens affixed directly to the camera, 
and positive prints are then either enlarged or 
made as lantern slides for projection. Both 
methods are used in court procedure. 

Many interesting studies and games can be 
devised, Ol¥!e the classification system is mastered. 
Make and classify sets of prints of your immedi
ate circle of friends; then some evening when 
they are all assembled and you have left the 
room, one of them-identity unknown to you
makes an impression of any single digit upon some 
polished surface, as a table top or window pane. 
Dust this print with talcum powder-a step known 
as developing a latent print-jar the surface to 
remove excess powder, then study with a lens 
and see if you can tell which finger of which 
friend made the impression, consulting your card 
records! It's loads of fun and not difficult. 

ADLETS FOR HOBBYISTS 
cs .. regular classlfted section lor rates and other Information.) 

STAMPS 

SUPER-WONDER Packet offered, containing 60 different 
stamps from Afghanistan, Transjordania, North Borneo, 
Manchukuo, Sudan, Guadeloupe, Iraq, Sarawak, French 
and British Colonies, including natives, beasts, ships etc., 
all for only Sc to approval applicants. Big_ illustrated lists 
free. Kent Stamp Company, Box 87-Z (G. P. 0.) 
Brooklyn, N. Y. 
UNITED STATES Commemoratives, 25 varieties, catalog· 
ing $ 1 .  postfree Sc only, with requests for our Worldwide 
Pictorial approvals containing, Animals, Ships, Buildings, and Airs. Taylor Stamp Exchange, 6 3 1 4  Greenwood, 
Chicago. 
TWO SAMOAS I Issued when Independent Kingdom I High catalogue--PLUS thirty attractive pictorials, includ
ing new bicolored triangle-IOc, with low-pnced approvals. 
Economystamps, Box 111 1 543, Hartford, ( 6 )  Connecticut. 

DIAMOND Airpost Commemorative Issue C?mplete, Pr�
letariat Portraits Complete, Dragon Stamp, wtth 1 1 7  addt
tional, cataloging $3. 00, only IOc. Friendly Filatelists, Box 
4428M, Philadelphia, Penna . 
NEW Rivera nude stamp ! World's largest triangle ! Congo, 
Sudan, South Seas, bicolors, pictorials and many others. 
Only Jc with approvals. Cactus Junior Approvals, Box 
1870-D, Tucson, Arizona. 
PRODIGIOUS GIFT! German State, Selangor, Perak, 
Negri Sembilan, Bicolored Banana Airmail, Siberia-Free 
with Approvals ! Postage Jc. Saxon Company, J DeKalb 
Ave., Brooklyn, N. Y. 
DIAMOND Shaped Airmail Set, PLUS thirty attractive 
commenioratives, new issues, pictorials-lOc with Double 
Premium Approvals. Tru-Value, Box l\I l412,  Hartford, 
(3) Connecticut. 
GIGANTIC Bhopal Triangle, Turks Caicos, $5  U. S., 
Caymans, genuine Baden. Everything 3c '"!ith approvals. Viking, 1-Ml\I Hanson Place, Brooklyn, N. 'I' .  

STAMP S !  100 cliff. Jc;  500 cliff. J 5 c ;  1 ,000 diff. 90cl 
Illustrated Album (4000 spaces) 22c. Approvals sent. 
Tatham Stamp Co. (D9) Springfield, Mass. 
UNITED STATES-45 different I O c ;  75 different (many 
Commemoratives) JOe. Free 25 different with approvals. 
Enclose 3c. Sidcnburg, Baroda, :illich. 
BRITISH Colonies. 54 Different including Jubilees and 
Coronations I Oc with approvals. Swedell, 3 1 29 Garfield Ave., 
Minneapolis, l\Iinn. 
MINT Coronation-Jubilees-Diamond Airmail Mozam
bique Giraffe. !Oc with approvals. Richie, 930 Faxon, 
Memphis, Tenn . 
1\IONTHLY Stamp Magazine, 6 months and 25 foreign 
sta1nps, 25c. American Stamp Journal, Cedar Rapids, Iowa. 
FREE ! ! I  New King George Set, Postage Jc. Roberts, 
90 IT Fourth , Baycity, 1\I ichigan. 

COINS 

FREE': Foreign Coin, B anknote and Large Illustrated _coin 
ca tal ague, for 4c postage. Approvals sent. Tatham Com co, 
Springfield-9, i\Iass. 

AUTOMOBI LE PHOTOS 

PHOTOGRAPHS, \Vorld's costliest, speediest,_ automobiles. 
Alfa Romeo, Rolls, Duesenherg, Isotta, Bugatt1, Tatra, etc. 
$1.00 per dozen. Automobile Photos, Box 534, St. Cloud, 
:M innesota. 

O LD MONEY WANTED 

$5.00 TO $500.00 EACH paid for hundreds of Old or Odd 
Coins. Keep all until posted. Send 10 cents for Illustrated 
coin value book, 4x6. Guaranteed buying and selhng pnces. 
In business 3 1  years. Stamps, Old gold and silver also 
bought. Coin Exchange, Box 43, LeRoy, N. Y, 
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NEW YEAR 
PRICE $5 

Over 6,000 of these 
same, famous G.H.Q.  
gasoline eugine kits have been sold at $8.50 

during the JKLSt year alone. ::\In�s production 
_,-/ methods and enthusia�tic re· 

ception hil\'C enahled us to reduce the price from $35 eoch orig· 
inally to the NEW LOW PRICE 

of $5. 

Identical with the original higher·priced 
kit and with the same Guarantee. New 

1 9 3 8  Hi�h Compression Piston and Cylinder. 
All part• lini•hcd-quickly a.scmbled. 

G. H. Q. ASSEMBLED 
ENGINE $�0. 

Now offered a t  a n e w  low price. The famous G.H.Q. Engine, completely assembled and guaranteed to run. 

Send only $ 1 .00 and we will ship Express Collect C.O.D. for the balance. 

Sene/ 3c for Catalog-DEALERS WRITE 

G. H. a. M�I�R ss .  
G. H. Q. READY-TO-RUN 

ENGINE $10. 
a."li. Q. MODEL. AIRP.LAIE CO. : 

854A East 149 st. . · · 
· . . 'New .York, N. Y.� 

Written by a Former Member of the Exa m i n 
i n g  Corps ( 1 922·24) o f  t h e  U . S .  Patent Office. gk�ou 
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t tf
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. 
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once. Your flrst step is to get this Free Book. This  
I nteresting i l lustrated book contains  valuable i nformatioll 
You should have. It tells you fully how tG obtain a patent 
on your Idea in the Quickest way, With this Free Book you 
will  also receive a " Record of Invention" form on which you 
can eas ily record your idea. Personal and Confidential 
Service: Your case w i l l  be personally handled only by a 
Registered Patent Att01·ney who Is also a Former M embe1· of 
the E x a m i n i n g  Corps of the U. S. Patent Office. A l l  com ·  
m ;m i cations conftdcntial. 

MAIL COUPON TODAY lor FREE PATENT BOOK and RECORD O F  INVENTION Form ., C A R L  M I L L E R  R E G I S T E R E D  P A T E N T  A T T O R N E Y  
FORMER MEMBER EXAMINING CORPS U. S. PATENT OFFICE 

1 Woolworth Bldg •• 35th Floor, Dept. 3 8 8 .  New York Cit)' • 
1 M I LLER B U I L D I N G ,  Dept. 38B, WAS H I N GTON, D. C. I 1 ����s��::�:r.T�lt��/,.�T!n�'o�=�r;;,How to Obtain a Patent.'' and 1 
I I 

I I 
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e Such beautiful 
tone, and so easy to 
play! Just touch a 
key and blow nor• 

rnally; you can't miss. Noth• 
ing to compare with the�e new 
P-A Saxes, Clarinets, Trum
pets, and other P·A instru• 
ments. Fully guaranteed; your 
success assured. See your 
music de.ler or write Ureet 
for beautiful, free booi<. No 
obligation. Easy terms. 1286 

P A N - A M E R I C A N 330 P·A Building 

' 
T U RN TREES I NTO 
M O N EY WITH A BELSAW - Three capacities: to. 14 and 20 

feet. A<'C'Ur.-te set WOI"kS. IJU!'l;itlve dot:"s. Hand o1· powel' reed. Runs on I0\'9' 
powei'-:\Jany owne1·s use olfl auto en�lne. 

Pays lor i'•elf quickly-thousand:; In commer• 
cial set·vi<"e. e,·erywhm·c. Write for free hnnber 

����::'��ci''!�o���!��l.�� ����T�;���f.lles, toots, sa\• 
834-P Davidt��L=�� MACH I N E RY 'kC:..·nsas City. Mo. 

LIGHTS ITSELF �1.:'d 
SELLS ITSELF �ow 

Qu�lf§i�"r�f:�eLr�eh't:�ed Out 
Lights elgar, ctg:u·ctte 01· _Pi�c-.i�stantly. J\'C'\'Cl" fails. NP.w pt·inciple m Ignition. No ����� lf,� 9�,7t!��\pJe and lor�e can of :6uid. 
Stal't now. You can make up to S5 a day. NEW METHOD MFG. CO. 

Sol@ Makers of Catalytic Automatic 
No F l i nt Gaa Lighters Box. M·63 Bradford, Pa., u. S. A. 

MAKE UP  TO $50 WEEK 
Working few hours each morning. Go to the movies in 

the afternoon. No canvassing or manufacturing. Very 

small investment to get started. Only one person in each 

town.-be first. Send stamp for full details. 

THAYER COMPANY, Box DA, Gassaway, W. Va. 



Why Not Subscribe ? 
Save the cost of two issues by becoming a 
regular subscriber. Only $ 1 .50 per yea r in 
the United States and Canada-$2.00 els.
where. Your copies wi l l a rrive punctual ly 
every month and you won't m iss any of the 
fine articles that are making MODER�J 
MECHANIX "Americ� 's most popular me
chanical magazine." Here's a biq, convenient 
blank to fil l out. Write your fu l l  name and 
address clearly a nd play safe by remitting 
by money order or c:l.eck. Don't send cash, 
please! 

- - - - - - - - - - - - - -

M O D E R N  M EC H A N I X  P U B L I S H I N G  C O M P A N Y  

Greenwich, Conn., U .  S. A .  

Enclosed ftn<l $ . . . . , . . . . . . .  �end m� :!\IODF.R:\ :\H;CIIAXIX 
fol' . . . . . . . . . .  Yt'Hl'S. (In 1:. S. ancl Canullu. � l . t,rJ fllr on!:! 
rea1·,  �a.nn for two ;re<�.r s ;  elsc\\'lllH'e, $2.00 tor one yea1·, $ L !JO 
fol' two yeoU'!i. ) 

Name 

Street and Nun1her . . . . . . •  , , , , • • • • • • • • • • • • • • • • • • • • • • .  , • • • • .  

cur 

�tate 

A�zing l'Ubber mold-mnking out.At makes J>crreet fl£:"xahlc mold� of Jllaqu��. a.-:;h tl':l�'S: book-ends. 11!-tc. 
Molds �Osl f1·om tit.' lo 2:Jc e-:wh. J::at'11 molrt makes hund•·ed� of n(Wt.'lt:c.; nnf'l :,:ift� tu :-<ell Ul> to S 1.00 apiece! !\.'o c:--;pe:·icn<:e JU'('t':'!O!tl":''· E\"el"ythin� ru.-.. nilShed. St.·u-t proflhlhlc bus!ness in yom· hom� . . •  lr'-:::=-7-: 
sell to �iloa·es. friend�. n•�m1.s. ror�d !;otnnrls ('I" hy mail-?-:0\'\'! Make BTG :\lO�EY full or SJl<.li"P tinlc. 
""rite for cnnlJll('l� FUFF. ril"lail>� <Inti <'" ... �· in"'t··ut"• ti<JO:'O. SO-LO GO·MA MOLD CO., Dept. C·834, 
Cincinnati, Ohio. 

A GOOD PAYING POSITION WITM OU" TRAINING ACTIV� MEN-19 tu 60-tralned as Railwn11 and Eus Pa11senunr 1 ra./fi•: lnllf)�CUYIJ earn up lo $l:ifi 
fi�� :r���·,,r������::t�.d"; :�u����'wu::r.;:r;:�d: 
uotes (IT 1'ef•tnd tuition. lntereAtlnJr work; steadS' pa7; splenllid opportunitiee. Free Booklet. 
STANDARD BUSINESS TRAINING INSTITUTI! Div, 6103 Bufhlo, N. Y 

sWEARSHEfiA/NEO 

14 pOUNOS 
This Quick 
Easy Way 

Don Russo swears 
before Notary Public 

"For some time I hacl been losing 
wdght, ancl tlidn't lmt·e any pem 
(It' cner�tY- Tht"n mr �kin lJI:'I:�au to �et pimply. I lonl::ed so hart I \la9 
a:-ohamed to RO out. Th�n I saw an ad\"Cr• 
tisc.•ment or h'onlzt•d Y 1::'3.St and thought I 
would try it. Insic.h! or 3 wt>cks 1 Sll.\\' my 
�kin clc.�aring and b€'gan to l!'a.in \n'iRht 
nnd ft't'l PI'PP)" a::ain. Jn about 3 months 
I t:alned 1� pountl:-o, anc' am now in fine 
i:ihape. My n(•w hu:-ol•inc.·:-:� and pep hn.s 
!Jrougllt rue lots or llt'W fric.'ucls." 

Do" Russo, Phila., Pa. 
Sworn to lwfore me los. E. Smith, Notm·y P11blic 

IF you're skinny and not verv popular, here's won� 
derful good llC\\'S, You see w'hat Don Russo s"·ear� 

to under oath aboYe. Then remember he's ju�t one oi' thousands of thin, rundown peopl e \Yho never could 
gain before, but who've put on 10 to 25 pounds of 
solid, naturally good-looking flesh-with these amaz
illg new Ironizetl Yeast tablets. 

The)-'ve also gained naturally clear skin, ne"' pep, 
new friends, popularity-often in just a few weeks ! 

Scientists haxe discoYered that hosts or people are thin and run· 
clown only ht'<.·uusc- th�·y don't St•t t'llou;;h Vitamin B and iron in 
tht•il· daily food. \Vlthout these Yltal eh:•ment:) you may la('k appetite 
aud not gC't the mo;-;t Uocl:r-huiltling good out of wha.t ruu eat. Now you 
ge� these exact ml:;slng eh:mcnts in tllL'se new Ironized Yeast tablets. 

Tlu•r're made t'rom one of the '\lorld's richest source� of health
buillling Yita.min B-the sperial yeast used in making English ale .. 
Uy a. n�·w £'o:o:tly J)l"OC"()s:;, tllis rich yeast is concentrated '1 times, talc
ing '1 ].JOuntls C�f Y<'n:-ot tC� make just one :pound of concentru.te-thu" 
mahing it many tiln�s n1ore :powerfUl in Vitamin B strength than 
or<linary YNlst. Tht�n 3 Jtinds of s£rl'nJ.:th-lmihling iron (organic, 
inor:,.ranic an.<l hC'IUO:.tlnhin iron) and pa.,..tf'urized English ale yeast 
:;·re:r��lc��-iol��;��1tly

e
'f�!��· Pt�tc{�i�Jn:f�s �r��N�il�[;r. e�i�f�i�s l;;��(��s �i�� 

t'ull Wt>igllt-lmildlng :Do\Ter. 
No n·.oncl£'r, thrn, that the�e ncrw· Jron1zccl Y('ast tftblc.'t� h;n·a 

)Jf'lped thous.:�.nds of tlw skinHiPst. p!"nple whn ncedPd tlwir clom�nts 
(!Uickly to gain new nurmally attractire potu1c.ls, new pep. 

Make this money-back test 
If with the WI')' first J)a<.'ka::!'e of Ironized YE"ast :rou don't bfls::tn to 
eat bettt·r and :;'('t m<wP IJent>fit from your .rood-if you don't feel 
better, with more stn•n:;th and JX•p-if you are not com·inccd that 
lrnniz:erl Yf>ast will �ire you 1he pounds ot nonnally a-ttra.cth·e ft�sh 
��n K��ell��l��cr1l�jn�'[ i�G1���·s�r�1��;���1· '�:����ift��£.�:· l'ctun�ed. 

Special offer ! 
To �tart tl1ottsanct� hulhllng up their health right away, we ma.ke this YaluabJe SLJl•c:ial oft'er. Purchase a. package of Ironizecl Yeast 
tahlet:-> at. .once. cut out the seal on the box and mail it t.o us with 
a c.lipping of this va.•·a�or1·aph. We will send ron a fascinatin� new bnol\ on hNl.lth, ":'\f>w }o�a.<'ts Ahout Your Bortr:· Rt•m<'mbE:'r, r��ults 
wl th the nry first Jl3.<"l\ttJ.:"C"-Ot' moucy ret'underl. A.t all <lru�cists. 
J ronlzcd Y cast Co., lnc., :Ucvt. 563, Atlauta, Ga.. 
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No. 415-YA 9)i" swing by_3' bed Workshop� Bench Lathe witlt 
Horizontal Motor Drive, � h.p. Reversing Motor, Switch, Belts $117.00 .,.d Adjustable Belt Tension Countershalt . . . . • .  , . . . • • • . . . .  

($15 Down-$6 Monthly for 18 Months) 

BACK: of the 9'' x 3' Precision Features include-Twin Gear 
Lathe is a :record of 32 years of Reverse to lead screw, Ball Thrust 
fine lathe building. It is a Bearing on Spindle, Automatic 

record which industry the world Longitudinal Screw Feed to Car
over recognizes, through continuing riage, Precision Lead Screw for 
purchases of South Bend equipment. cutting screw threads from 4 to 112 It is not enough for the 9" x 3' Lathe per inch, %:·inch hole through 
to be just a good lathe. South Bend's spindle taking collets up to 72 inch. 
standard of mechanical excellence 
requires continual improvement- 38 Attachments are available lor 
refinement. The 1938 model, we milling, grinding, draw·in collet 
feel, is the finest lathe in every :re- chuck work and many other opera
���pect that we have ever built. tiona. Made in 3', 3Yz', ,4' and 4Yz' 

This lathe is designed to handle 
precision work in manufacturing
in the tool room, home work shops 
a.nd automobile machine shops. 

bed lengths. Powered by U h. p. 
motor from ordinary lamp socket. 

SOUTH BEND LATHE WORKS 
265 E. Madison St., South Bend, Incl., U.S.A. 

WAiU. 
!'OR THESE BOOKS 
•''How to Run a Lathe"-160 pages, over 300 il• 
lustra lions on lathe prac• 
lice and operation. Cat. 
alog No. 46 shows, de
ocribes 9-inch lathe in ell sizes, Uae lhe coupon. 
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LATHES ARE STOCKED IN PRINCIPAL CITIES 
Chicago, m.-C. B. Burns Mchry. Co., 541 W. Wash. Blvd. 
New York, N. Y.-A. C. Colby Mchry. Co., 183 Centre Street. 
Philadelphia, Pa.-W. B. Rapp Mchry., 132 No. Third StreeL 
Los Angeles, Cal.-Eccles & Davies Mchry., 1910 Santa Fe Street. 
Detroit, Michigan-Lee Mchry. Co., 6318 E. JeHerson Avenue. 
Milwaukee, Wisconsin-Voall Mchry. Co;t 1533 No. 16th Street. 
Boston, Mass.-The MacKenzie Mchry. '-'O., 36 Oliver Street. 
Cleveland, Ohio-Reynolds Mchry, Co.,l..2034 E. 22nd" Street. 

SOUTH BEND LATHE WORKS, 265 E. Madison St., South Bend, Ind. ,  U. S. A. 
Send me ( ) No. 33LB "How to Run a Lathe," 2Sc; 
( ) No. 46, 9" Workshop Catalog, Free; ( ) Easy Payment Plan. 

Class of Work . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  , 

Name . • . . . , � , · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  

Address . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 

City . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . Stale . . . . . .  . 

A ccept No S11bstit11tes! Ala·a:;·s Insist on the Ad·vertised Brandl 



Woman Is Wood Expert 
[Continued jrom page 120] 

to her. She has been called on to solve the riddle of pin 
holes made by powder post beetles in an heirloom chest of 
drawers. She has several times been called South to in· 
vestigate building rots and blue stain control in lumber yards 
and she has done research in Canadian, New York, and 
W isconsin paper mills. 

Her help has been enlisted in work with airplane pro· 
pel lers, automobiles, boats, boxes, carpet sweepers, golf club 
heads, handles, lath, Jogs, paving blocks, piling, poles, roofing, 
shingles, sash, washing machines, and a host of other wood 
commodities. It remained for Dr . Richards to discover why 
boats built of cypress, supposedly a durable wood, decayed 
rather quickly. The reason, she ascertained, was because 
sanwood was used instead of the durahle heartwood. 

It was the World War which started Dr. Richards on her 
unusual career. Back in 1 9 1 7  she came to the Fore>t 
Products Laboratory in Madison as an assistant, replacing a man who had joined the army. He was Paul Siggers, now 
of the New Orleans branch of the same department. For 
seven years she remained the only woman in the department, 
but now two other women, Dr. Caroline Rumbold, working 
on blue stain organisms, and:\lae Spradling Chidester, whose 
study is the physiology of molds and wood destroying fugi, 
are also in hei" department. 

Dr. Richards has come a long way, and so has the knowl
edge which the government offers the public in this sen·ice, 
since she started as a teacher in the public schools of her 
home town, St. 1\Iary's, Ohio, upon graduation from high 
school. After three years of teaching she entered llliami 
University, Oxford, Ohio, to .take her bachelor and master's 
degrees in 1 9 1 2  and 1 9 1 4  respectively. Between 1 9 14 and 
1 9 ! 5  she was research assistant for the Ohio Biolog-ical Sur
vey at :Miami, before attending the University of \Visconsin 
to complete work for her doctor's degree in botany. Today, 
as head of her department, Dr. Richards and her work are 
internationally known. 

When Dust Explodes 
[Continued from page 118] 

nated. To get rid of the oxygen, you merely extend the 
exhaust pipe from an engine into the place, and let the 
carbon monoxide drive it out. 

Dust can't blow up without oxygen, but human beings 
can't live without it either, so the application of this idea 
is confined to places in which it i s  not necessary for men -to 
work-a very serious limitation. 

There remains a third method of attack : By reducing the 
t·esistance which the flame encounters when it begins to zip 
through the dust. In other words, let it explode but keep it 
from doing any serious damage. 

This was the idea of the designer of the suspended elevator 
roof-which didn't work out in Omaha, hut which has proven 
worthwhile in many other cases. Light plate glass windows, 
for instance, have been recommended for dusty places. And 
often explosions have blown out such windows and done 
little other damage. 

J\luch to the scientists' annoyance, many of the most 
disastrous blasts in recent years have occurred in buildings 
which were constructed with the utmost care and attention 
to safety factors. The one which killed seven men in St. 
Louis in :May, 1934, was in a modern, fire·resistant, 
4,000,000-bushel, terminal elevator. The grain elevator in 
Omaha was only three years old when it blew up. 

Every year the toll mounts, more than 600 such explosions 
now being on record in this country, involving a 1oss of 
nearly 500 lives and nearly 50 million dollars worth of 
n roperty. 

The Boeing Planes 
[Continued from page 131] 

ternally braced high-wing monoplane types of all-metal con· 
struction and will have a high speed of around 200 m. p. h. 
The craft will ride the water during the takeoff and landing 
on short stub-wing hydro stabilizers instead of on the con
ventional wing tip floats. 

These flying boats will be the first to have two full decks. 
The upper deck will house an elab01·ate control cabin, crew's 
quarters, and baggage compartment, while the lower deck 
will contain day and night passenger accommodations, la\'a· 
tories, and dressing rooms. Passageways will extend 
through the wings to the engine nacelles to permit inspection 
and servicing of the engines during flight. Provision will 
he made for the highest degree of passenger comfort durin� 
long ocean flights. 

IIIIIOAPRACIICAl •• UIDfRSIANDIIGOF 
ELECTRICIII 

• AUDELS HANDY BOOK OF ELECTRICITY $Jf HANDY '+ SIZE 
For Engineers, Electricians, Students and all inter• 
ested in Electricity. A quick, simplified, ready 

reference, giving complete instruction 
and practical information. Easy 
to understand. A reliable au• 
thority and a handy helper that answers your questions. 

• I N S I D E  TRADE 
INFORMATION ON 

The Rules and Laws of Electric• 
ity,Maintenance of Machinery
A. C. and D. C. Motors-Arma• 
ture Winding and Repair,\Vir• 
ing Diagrams•,House Lighting ... 
Power Wiring•• Cable Splicing
Meters, .. Batteries.-.. T ransfonners 
""Elevators •• Electric Cranes 
Railways••Bells••Sign Flashers
Telcphone .... Ignition,..Radio Prin• 
ciples-Refrigeration .. , Air Con• 
ditioning .... QilBurners,..Air Com-pressors.., Welding, and many 

Modern Applications explained so 
you can understand. 

To get this assistance for yourself, simply 2600 ILLUS. till in and mail the FREE COUPON below. 
................................................. I THEO. AU DEL & CO., 49 West 23rd Street, New Yor-k � ..._ • PI ease send me · · Audele Handy Book of Practical Elec-,......,. • triclty" for free exu.mmatlon. If satisfactory , I w11l ser.d 

� I you S1 in 7 days, then $l monthly until $4 Is paid. Otnerwi�O 
I 1 will retura it. 

�- ! Name-------------------------------
, . 

� •' 
� : Addre.s--------------------------

R E AD FO R 5 Occupation---------------------------
p R QFIT! : Reference M. r.r. 

For work on all metals, alloys, 
bone, resins, plastics, glass, 
stone, wood, etc. Uses 200 
different accessories to grind, 
drill, cut, carve, sand, 
engrave, s h a r p e n, clean, 
polish, etc. Saves hours of 
tedious hand work. Plugs in any socket AC 
or DC, 1 10  volts. 

STANDARD MODEL 
A sturdy little helpmate. Weighs 1 pound. 
13,000 r.p.m. $10.75 postpaid, 3 Accessories Free. 

DE LUXE MODEL 
Fastest. most powerful tool of its type and 
weight, 12 ounces. 2:'i,OOO r.p.m. $18.50 
postpaid. 6 Accessories Free. 

GET A DEMONSTRATION 
at your Hardware. Department or Tool Dealer or order either !\Ioc1el on 10• Days. Money-Back Trial. Catalog Free. 

CRAFTSMAN'S PROJECT BOOK 
Easy working plans for making many in• 
t£'resting and unusual projects, 25c stamps 
or coin. 

Chicago Wheel & Mil. Co., 1101 W.MonroeSL, Depl H, Chicago, 111. 
o;�5lli� - - o Pr�ctBo�--o&�c. �� 0 Send Calalog 0 De Luxe Model 

)DII-3 
Name · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · - · · · ·  

Address . . . . . . . . • . . • • • . • • . • • • • • • • • • • • • • . . . . • • . • • . . . . . .  · · . .  
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A pocket screwdriver that carries its own illumination. The 
handle is hollow and holds a single ��pen light" size battery 
and tiny bulb which shines downward along screwdriver blade. 

A non-skid floor finish that is applied like wax, 
looks like wax, dries within a few minutes and 
resists boiling water. 

A light-weight outboard engine 
capable of full speed cruising for 
three hours on one filling of tank. 

A b i c y c I e tail 
light giving pro
tection against ac
cidents. Conforms 
with the require
ments of the Na
t i o n a l  S a f e t y  
Council. 

A device which 
a utom a t i c a l l y  
maintains the cor
rect volume of air 
in furnaces using 
an automatic coal 
burner. 

A vacuum radi
ator pump for use 
on air-bound radi
ators. 

"C e llu�li n e n" 
which eliminates 
the laundry prob
lem. Pillow cases, 
table cloths, nap
kins, hand towels 
and dish c 1 o t h s 
a f t e r  u s e  a r e  
tlu-own away. 

A line squaring 
device des igned  
for use by  engi
neers, contractors, 
draftsmen, and ar
chitects. 

A five by six-inch sun shelf for 
supporting flower pots is instantly 
installed on center sash of window. 

A device to conserve alcohol usually lost by 
evaporation from the radiator of a car. Also it 
eliminates the objectionable odor noticeable 
when alcohol is evaporating. 

A lighting sys
tem for trailers 
can be used on 
either six volts or 
110 volts. 'Either 
s e r v i c e  can be 
used i n s t a n t l y  
with but one lamp 
and one fixture. 

A support for 
r a d i o  c h a s s i s  
while the set is 
under repairs. Will 
hold any size or 
shape chassis and 
leaves it free to be 
moved without in
terfering with the 
leads. 

A spindle sbaper using geared
motor drive. Spindle is turned at 
7,600 r. p. m. by built-in gean. 

Old dlairs of any size are quickly made to look like new by using this elastic slip-cover, which can be fitted in place in less 
tban five minutes without the necessity of cutting the material. Containing no rubber, it is made of rayon and couoa. 
1 E;4. 



G REATEST BARGAI N 
I N  T E N  Y E A R S  

10-DAY FREE TRIAL. Now for the first time 

in history you can own a real Remington NOISE

LESS Portable for only 10¢ a day or $3 a month. 

Think of it! The finest Remington Portable ever 

built at the lowest terms we have ever offered. Every 

attachment needed for complete writing equipment

PLUS THE FAMOUS NOISELESS FEATURE. 

Brand new. Not rebuilt. Send coupon today. 

WE PAY ALL SHIPPI�IG CHARGES. You 
don't risk a penny. We send this Remington Noise

less Portable direct from factory to you with TEN 

DAYS' FREE TRIAL. If you are not satisfied, send 

it back. 

F R E E � 
TYP I N G  C O U RS E  
With your New Remington Noiseless Por
table we will send you-absolutely FREE 
-a 19-page course in typing. It teaches 
the Touch System, used by all expert 
typists. It is simply written and com
pletely illustrated. Instructions are as simple as A, B,  C. Even a 
child can easily understand this method. A little study and the 
average person, child or adult, becomes fascinated. Follow this 
course during the 10-Day Trial Period we give you with your 
typewriter and you will wonder why you ever took the trouble to 
write letters by hand. 

"/flail )![Jt//.t. ---------, 
:Remington Rand Inc., Dept, 141-3 I -��e�s���h��?��: i��n ���=l�;wN�e:ington Noiseless Portable typewriter, I ;�� Kl�s�!t�����

a
��

�
��� and carrying case, for only lOc a day. Also send me 1 

Name __________________________________________ __ 

.Address•----------------------------------------
Cjty ________________________ :State•---------------

I 
I 
I 

The gem of all pQrtables. Imagine a machine that speaks in a· 

whisper . . .  that removes all limitations of time or place. You can 
write in a library. a sick room, a Pullman berth without the 
slightest fear of disturbing others . .And in addition to quiet, a 

superb performance literally makes the words seem to flow 
from the machine. Equipped with all attachments that make for 
complete writing equipment, the Remington Noiseless Portable 
produces manifolding and stencil cutting of truly exceptional 
character. Furnished in black with shining chromium attachments. 

S PECIFICATIONS, Standard
' 

Keyboard. Finished in glistening 
black with chromium attachments. 
Takes paper 9 5 inches wide. Writes 
lines 8.2 inches wide. Standard size, 
12 yard ribbon. Makes up to 7 clear 
legible carbons. Back spacer. Full 
size platen. Paper fingers, roller 

'type. Black key cards with white 
letters. Double shift key 'and shift 
lock. Right and left carriage re� 
lease. Right and left cylinder knobs. 
Large cushion rubber feet. Single 
or double space adjustment. All 
the modern features plus NOISE
LESS operation. 

MONEY- MAKING OPPORTUNITIES OPEN. 
Hundreds of jobs are waitinog for people who can type. A :::,� 
typewriter helps you put your ideas on paper in logical, ,�:::o 1 · I 
impressive form . . .  helps you write clear, understandable --..:..1,, 1• ( • 
sales reports, letters, articles, stories. A Remington Par� 
table has started. many a young man and woman on the. 
ro�d to success. 

A GIFT FOR ALL THE FAMILY, If you want a gift ror birth-
day or Graduation 0 • o one Father, l\fother, 
Sister or Brother will use and appreciate tor 
years to come . . .  git'e a Remington Noiseless 
Portable. \Ve will send a Remington Noiseless 
Portable to anyone you name, and you can still 
pay for it at only lOc a day, Few gifts are so 
universally pleasing as a new Remington Noise· 
less Portable, \\1rite today. 

FREE CARRYI NG CASE 
Also under this new Purchase Plan we will send you 
FREE with every Remington Noiseless Portable a 
special carrying case sturdily built of 3-ply wood. 
This handsome case is covered with heavy du Pont 
fabric. The top is removed by one motion, leaving 
the machine attached to the base. This makes 
it easy to use your Remington anywhere-on knees, 

in chairs, on trai��·- pon't delay_: � .  �end in the coupon for complete det.ails! 
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Her Throat Insured 
For $50.000. 

DOLORES DEL RIO* tells why it's good 
business for her to smoke Luckies • . •  

"That $50,000 insurance is a studio pre· 
caution against my holding up a picture," 
says Miss Del Rio. "So I take no chances 
on an irritated throat. No m atter how 
much I use my voice in acting, I always 
find Luckies gentle." 

They will be geutle on your throat, too. 
Here's why . . •  Luckies' exclusive "Toast· 
ing" process expels certain harsh irritants 
found in all tobacco. This makes Luckies' 
fine tobaccos even finer . . .  a light smoke. 

Sworn records show that among inde
pendent tobacco experts - men who know 
tobacco and its qualities - Luckies have 
twice as many exclusive smokers as all 
other cigarettes combined. 

l\1EN WHO KNOW TOBACCO BEST 
lT'S LUCKIES - 2 TO 1 

• DOLORES DEL RIO 

STARRING IN THE 201h CENTURY-FOX 

PICTURE, " SHANGHAI DEADUNE" 
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shipping terminals-is a public enemy more 
deadly than all the ghosts of all the medieval 
citadels known to man. 

"Combustible dust" is the name of this in
sidious foe. It lurks in 28,000 elevators, mills, 
factories and warehouses, a constant menace 
to the lives of 1,325,000 Americans and 
$10,000,000,000 worth of property. It ex
plodes with more destructive violence than 
a gangster's bomb, haunts industry more 
persistently than it:s many victims' ghosts, 
and mocks inventors' efforts to circumvent, 
ensnare or confine it.. An example of its devastating power is 
afforded in the case of a 10,000,000 bushel 
grain elevator in Omaha, Nebraska, the big-
42 

gest of its kind in the world, where this public 
enemy appeared suddenly one noon and blew 
four men to their death. United States agents 
carne a running, but as usual, the murderer 
had vanished into thin air leaving nary a clue. 

The Omaha elevator was considered blast
proof. Newly built, it embodied numerous 
ultra-modern tricks of construction. One of 
the most interesting was the manner of at
taching the roof. Though biggea· than a 
circus tent, the entire top of the elevator was 
suspended with cables. Should there be an 
explosion, the builders thought, this roof 
would be lifted into the air and the prLssure 
inside relieved. Then the roof would drop 
back down. Such harm as might be done 
would be comparatively slight. 

But the blast, when it came, roared right 
through that suspension roof, carrying two 
men with it. One landed outside, killed 
instantly; the other fell back through the 

roof into a bin full of soft grain, unharmed. 
Two other persons were crushed and suf

focated beneath the mountain of grain and 
machinery and it took three days for firemen 
to tunnel their way through the wreckage 
to the bodies. Even this was done only at 
great risk. From a score of cracks, grain 
trickled through in steady streams, any one 
of which might grow into a death-dealing 
deluge at any moment. This also kept the 
air surrounding the workers constantly satu
rated with the dingerous dust. 

Equally horrible, but in another way, was 
a bronze company plant explosion in Paines
ville, Ohio. Firemen sped to the scene, but 
dared not throw water on the blazing ruins
even though they knew human beings were 
in the inferno-because the explosion had 
been caused by aluminum powder and to put 
water on it would only have caused more 
dynamic blasts. 

This tragedy was unique in that one of the 
victims lived long enough to tell w h a t 
touched it off. A mechanic, he said, dropped 
one of his tools on a piece of sheet metal. It 

��IJ •;:•:;;.• .::!-:.U' o:! of'':b;:j���!.';' ,,j;; elow.toc ;,. Boltimor., M...,.lond, oo obow11 ,......,, 
" 



LITI'LE wonder the axe has been 
described as "that sweet Ameri

can tool." For it is the winter bread
winner of many a backwoods farmer 
and indispensable companion to every 
trapper, hunter and woodsman the 
continent over. 

To handle an axe correctly is an art 
well worth learning. Like most arts, 
pleasure comes with practice until the 
rhytlunatic swing of a well selected, 
properly cared for tool is mastered. 
Handling it becomes a satisfaction, not 
to mention the healthful exercise also 
derived. 

To get work done with a minimum 
of tiring effort, the axe must be se
lected for the job in mind. For 
instance, a weight intended for felling 
large trees would be a nuisance on the 
trapline, even by a guide who likes 
both his axe and ammunition on the 
heavy side. Likewise, a belt axe is 
regarded as a toy by the lumberjack. 

Professional choppers use the heaviest axes. 
usually double-bitted. Years back, when big 
timber was plentiful, heads weighed 5 pounds 
and handles were 3 feet long. Today, with 
smaller trees, a 31,1.-pound axe handles faster 
on the trunks and chops limbs easier. Chop
pers use axes with two cu�tirlg edges.for other 
reasons than because of tr.eir peculiar balance 
which makes swinging, up to a certain point, a 
pleasure. One edge can be thinned to r�zor 
sharpness for the fine work of felling and the 
other left duller and heavier for chopping off 
limbs. Or one edge may be used on hard and 
the other on soft woods. 

The average man needs no larger than a 2%
pound head with a .28 or 30-inch handle, even 
for serious winter woodland expeditions. For 
summer work, such as cutting night wood, 

[Continu.ed on page 126] 

Riah!-To avoid mishaps. choppia1 should � dona if\ 
• clauinc 10 lhat ••• do11 nol utch on ovuhaad bunch11. Balow-Sharpan axe with a fila comnHnc· 
ing J in. back, workin1 forward 10 ¥a in. from ad&•· 



Tbll! "Old A�my Gam•"- spectator plac•s a pu under one of \he wal.,ut thelia, 
the m•eician 1hulllu th•m aad uk1 u.,der which 1hell the pu it hidW..,. Altboueh 
he watches every movement of the "riaht" sbll!ll, the tpectator will be ourp�itcd ro 
find ·th• pu under another. Thalli! ot•P• show how th• nick is parfo�mcd. Lift
How to pkk a urd .. l.cted from a thutHad deck by a member of tbe audience 
without actudly teeina it. Thit airnple card i<�eatin& ttunt hu unlimited application. 
8y ureful maaipulatioa it can be uted in drawin& HVIf.U! ratdl picked 11 nndom. 

by Colin K. 
Cameron 

SUCCESS in the 
field o f  magic 

comes from a combi
nation of such ele-
ments as the magician's skill and experience, 
his hours of practice with perfect apparatus 
and his native endowment in the art of mis
di-rection-the ability to properly distract 
the attention of an alert and observant group 
of people. In other words, it isn't so much 
the trick itself that cotmts toward the final 
effect as it is the ability of the one who 
shows it. 

This is particularly true in the presentation 
of "pocket magic," that intimate type of 
trickery into which classification practically 
all of the simpler stunts fall. They are called 
pocket tricks because any apparatus needed 
can be carried easily in the pocket and used 

86 

FUN WITH 

t·epeatedly with little or no preparation. 
The basic secrets of these pocket tricks are 

usually so simple as to be ridiculous. They 
require no sleight-of-hand or othe1· unusual 
skill, but depend mainly t.pon the bland 
calmness of the illusionist. Thus to excel in 
the presentation of this close-up type of 
magic, you must learn to assume that "Why! 
I wouldri't deceive you for the world!" ex
pression at will. If you can do this and at 

the same time accomplish the few simple 
moves that are necessary in each trick, you'll 
probably succeed. 

Take, for instance, the "old army game" 
which you may know better as the shell 
game. The performer shows three walnut 
shell halves and a pea. He openly covers the 
pea with one of the shells, th;en moves the 
three around on the table in such a manner 
that you are sure you can follow his every 
move. When he asks you to point out the 
shell covering the pea, you always know 
which one it is. 

You do-until the betting starts, but from 
then on you don't seem to be nearly so adept 
at following the movements of the shell with 
the pea. In fact, whenever you a1-e sure that 

[Continued on page 130] 

The "Ma&"iC' Key" tlunt d.,.ribed in the above illustutiont is perfonr .. d without 
any IPt":ial apJ?arat.... A oputator io nked 10 th .. ad a key on a lenath of •nial(. 
After doinc thu he i1 asked to hold .. ch eud of tb.. 11rin1' while you cover the key 
with a larwe handkerchief. Under cover of the handKerchief another lr.ey it 
anached in the manner 1hown and the oriainal coacealed undt:r one hand, which i1 
then •lipped down to talr.a over the and1 while the tpecrato<" fecit the handkerchief 
to ascertain that tba kay i1 �till there. ThU step permiu the oriainal kay to be 
...emoved without notice, .iter which the �trine• are returned to the ""illant and 
the duplinte k•y removed, with an ait of mynery, to complete the illu1ion. 

�n !:,'���;�f RJ.�··:,!dj;��:�•tom�,;�•= !'.�::;. 
wood, metal or &ian rial( on a li!l'ht rope which it then •ecurely tied to his wri111. Turnina 
around momeacarily be myllariou•ly remov•• 

� �.�����·!;��!¥�[:�;� 
pushed ov•r the wri1t and cono:caled under the 
COli tleeva. At the S.IIJM time the sec-.ted 
ring it produced and offend for infpection. 
The illusion un be made doubly effective by 
reveuine th• operation. u explained in the 
••title. so that 1he rinc it one• n:tore returned 
to ir, po1ition on the rope bind!n�t fhe ,.·rins. 
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not necessarily with a "California Kilowatt," 
but with something in the 400 to 500-watt class. The amplifier about to be described, 
with 400 watts input, is intended for opera
tion with the oscillator-buffer combination 
described in the February 1938 issue of 
MOD&RN MOCHANIX. 

Using a Tl25 tube, lhis amplifier is easily 
constructed and Its operation will be a pride 
and joy to tho:.e who build it. The T55 used 
in the buffer stage will give far more than 
�o:nough excitation for the T125 and therefo1·e 
is opeuted considerably below its rated 
maximum input. The power supply shown 
in this installment is capable of handling both 
the buffer and the final stages In the event 
the supply described last month was not con
structed. 

The pa1·ts for lh<' 1·.f. section are mounted 
on a piece of plywood eighteen inches square 
by one-quartet· of an inch thick. The black 
paint used was made by dissolving pieces of 
an old phonograph recoa·d in alcohol. This 
paint not only ddes very rapidly but has 
fair insulating qualities. 

The filament transformer should be placed 
dose to the connections on the baseboard 
to insure the filament against reduced volt
age because of voltage drop in long leads. 
Because of this, the transformer is not shown 
in the picture of the power supply, having 
been mounted on the rack in which the 
transmittet· is located. 

An 0-100 millimeter will give a good 
check on the rectified grid current in the 
final. According to manufactua·er's specifica
tions, the Tl25 grid current should not ex
ceed sixty milliamperes. With the T55 

Transmitter 
PART II by Clifford Peters 

Parts Required 
Cl .OOOU cnf. (Hocncnuh,.od MTCUO·IIl 
C1 .001 ... 1. (CornoU·Dul>ili.u 4-11010) 
CJ .00, mf. ,,OOO.ooll 
C4 .0000!1& 1011. (Hommorlund TCD·IOO·A) 
c' .ooooJI ... t. (Ho ........ rluMI MCD.n.SXJ 
C6 z ... t. J,ooo .. olo .. o•k"'' 
Rl 4,000 oluno (IRC EPJ 
R2 100,000 oluno (IRC HOA) 
U 100 ohltU (IRC EPJ l� ���:!t:.'�: ;.:,t����':'r!�'-/!J�Ol 
TJ tO nlu. 4 o-... UConyee T.JUl 
Chl !O hotl.,. fi)t., dool<o (ll:on}'Oft T•17J) �

�
Cb�1�=��f�

00
d.oko (Hocnm,.hol'd CH·,OO) 

Cc>iJ •-- (H••••riund SWf_..l 
flo.Iibk -linp (Haoou•""•l...,d fC) 
n,... 4·-11 o..:hu (Ho .. un .. hond 5-41 A,.,..,.,. tu.rtiBJ ronU""' (Hocn...,lutld TC·UO·"I 
Di.olo (ICA No. 1169) 
Sodoo f.,. Ttn (ICA N•. U6) 
FUM _,..,,. UCA No. 1J42) 

M�rch, 19JI 

hoouloid tod fiCA No. l17J) 
l""ulou.l trid ap.o (ICA No. •101 51, Sl, •onlo owil<hoo UCA No. 11)0) r��.:.;-:.!;:.= !l�'i.A: 7tt::J�2Jll) 
s .... u ...... d ... lf iB1Uioo ..... (ICA No. 2JOO 01\d 2)01) 
looulu Hi11b·Vol1op o1and..,. Uuulo<•,. (JCA N •. 1JU 
Sub.;:!/!:.!� .... inoulaoon (ICA N•. UOJ """ H06) �·,:-:::-.!.::.:•.JJ� .. ���: !:.!��"!;!:1:.!. UCAJ 
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The Modern Mechanix 

JF Jn��=:��i=l::��d 
an enlarcer ilutead of pUTchaslnc one of the 
excellent manufactul"fl! jol», do not expect 
that the homemade artide need be leu effi
cient and easy to operate. Thb one, in fact, 
has featurn and new departures that you 
will not find on any of the best domestic 
or foreign manufactured enlargers. 

Consider th.l.a outstanding new develop
ment, for in.��tance; the negative Is inserted in 
identically the same manner as in contact 
printing! There i.s no wrestling with a nega
tive holder or slide; no longer i.s it necessary 
to spend minutes jogging the negative about 
so that it b centered betwen two loose 
sheets of glass. 

Illumination i.s provided by a brilliant 
photoflood lamp, which is controlled with a 

'" 

s i m p l e  rh�tat in
stead of the WIUal type 

which alford!; only a "bright" and a "dim" 
iUuminalion range. This means that you can 
expo5e each negative for the 5ame length of 
time, regardless of Its deruity, by, me�ly 
turning a knob. In addition, il you happen 
to have an electric exposure meter, you can 
test the light pa$.!Jed by each negative and 
bring it up to a given illumination by adjust
ing the rheostat, making exactly cor�ct ex
posures possible every time. Heat from the 
photoftood lamp is adequately �ken care 
of, not by ventilation but with a set of 
six sheet-metal heat disaipators attached to the l&mp-house n:A.ector. 

There will be times when you will wish to 
make larger pictures than the baseboard will 
accommodate; in a split second, then, give 

Modern Meelt1ni• 

An easy to build 
nomical pro)eetion 

TIM >h< do oto-..oloow< - --· dotailo :r.::: ·�,:!·::".:.o"'': plo<•o<l -• .t.. JoN, "" ....,.;q cho wi .. 
....... lo. wloi ... .... _ 
... ..;.. _, ;. a..;.& -mo..• - -t.-...1 of ulara••· 

the enlarge,· a quarter-tum and it is con
verted into a horizontal enlarger lor pro
jecting the negative to mammoth propor
tions on a sheet of sensitized paper pinned to 
a convenient wall. You will then find it an 
easy matter to make larae photo-muraU for 
wall decoration. Again, although the en
larger was designed for negatives up to the 
popula1· 9x12 em size (3�xH't-inch), the di
mensions at·e generous and when necessary it 
is possible to enlarge 9xl2 em Sei:tlona of 
5x7-inch and even 8x10-inc::h negatives with
out cutting them! This feature makes the 
enlarger b·uly universal in scope. 

A3 the enlarger is counterbalanced, the use 
of heavier and more durable parts was 
favored in order to combine ruggedness with 
a complete absenc::e of vibration. The latter 
is an important consideration of any projee
tion printer if wire-sha1'P enlargements are 
to be made consistently. 

The size of the baseboard depends on the 

MITch, 19JI 

by Kenneth 

Thio ol<ooch ohe•o l>ew"' hoek �P • <heoOflt oe cooo· otol ill""""''"'• P""'idocl lor a ph<Holl....t I••P· 
Citc!.-U�<••atocl ,....,,.,, ohewilo1 oi111plo paru, 

size of the prints you wish to make. The 
pipe and fittings described here are intended 
for a baseboard size 14 by 18 inches, which 
Is adequate for normal work and is not cum
bersome. It was made of 5-ply wood, whic::h 
was sanded, the comers slightly t'Ounded, 
and varnished. Cleats on the bottom makP. 
It euler to screw or bolt the flange for the 
upright pipe support. Here Is a list o£ the 
fittings you will need, including metal for the 
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HOLD THAT EXPOSURE! How to make 

c��� ���:�.��.:.�:·,:� 
the �&inner that it 1.1 not pnc:tiable to make 
expot�urea of less than 1/25 ao!I:Ond with the 
camera held in the hands. For $peed.ll lower 
thlln thls,they u.y, lt b n-.ary to putthe 
c:amera on a tripod In order to obtain a 
picture lrH of fuWneat due to motion. In 
general thia is aood advlce, u fu u lt a:oes, 
but it really isn't enUrely c:omple\e. 

If the aomua owner obeys then lnatrue
tionl implicitly he mbaea many ehanca to 
snap lnte�ln& andunusua\ plcturn. Sup
PQR the camera bu an f. 4.5 I� which 1.1 
pretty mueh the Jlar>dard on medium price 
CIUileru outside the expen1lve "mlnlatun" 
clus. lf the lllht happeru to be dull, an 
expo6ure ol l/25 se-c:ond at the full openlng 
off. 4 . .5 wLil yield a �ak and U11eless nes•· 
tlve. Suppou you leave the lens at 4.5 but 
use a shutter �d of ',S seeond. Thl• e;lves 

FIVE t.imH the expo�ure, 
and eertainly lnena.n the 
posalbility of llettina; a pi<:· 
lure. Of �urse, � M«md 
will not atop any motlon in 
the seeM b e i n g  phcto.
gn.phecl, and this mldt be 
t a k e n  Into �nsiden.tion. 

However, you nn ask people to &It still for 
j\dta moment, oryouean cl\oose a tlme when 
motion onthepartof theaubjec:t laata mlnl· 

Learning to hold the camera aleld.il y  for 
lonl[ Hsnaps" is easy. Simply &rip the camen. 
finnly in both hands, prus it U,hlly a1alnst 
your cheek if it uses an eye level view 
finder or apinst your stomach If it hu the 
look-IMo finder, take a bruth, Jet only half 
of it out, and then pr� the thutter rele..e. 
ltla abo important to press the releuesently. 
Anybody who has done any lai'Jiet thootln( 
and h .. practi<:fll. tri&ger "squeeze" findt 
cam.,ra shootini to be the same kind of asme. 

Many cam.,,.. fans find that after a little 
&INdy praclict! th"y can mak" hand·held 
expoo:urfll of a full second without appre
ciable blurringof the picture. A second Ia a 
tremendously long exposure and produces 
good pictur"s und"r lightlns �nditlons that 

Madun Mtcbaniz 

appear abaolut"ly hopeles& There a"' other 
ltttle trlclu. If possible, J.,an against a 
wall, post, fence, car, et.c:. In this way 
the danaer of front or side swaying is 
done away with. Indoon, a favorite stunt 
11 to 11raddle a chair backwnrds, ""ling the 
camera on il$ back. This 18 almost as good 
u a tripod. Some people tle a long strlng to 
the .,.men, loop the bottom under the foot, 

M.rch . IHI 

and push upward on the camera. Thl1 
ateadla lt �naldtn.bly. Speclal chalns and 
tripod-aerew littlnp for thb purpose are 
even .aid .. �mmerclal Item&. An euily 
made hand &riP that abo helps under 10me 
circumstances con.iN mently of a short pii':Cf! 
of broom stk:k or other round wood with the 
end turned down and threaded to 10 into 
the tripod too:keL 

The ahutten used on moat 1ood carnen.s 
have �ettlnp for l aeeond, Ya. �, lfiO, l/25, 
1150, 11100, 11200 and poalbly 11SOO, 11400 
and 11500 second. The � of 112.5 and up 
are almost. exclusively outdoor onl!l. Onl)· 
on very dulldaya illt neca.•..lry to u&e any· 
thins liower wlth a 4..5 lena, llnd if the Hibt 
it that wnk the pidure probably wUI be 
v"ry flat and without contrail. The sln ... ·er 
speed• will prove very auccessful indoor• 
with artiftcial u,ht, u provlded either by the 
regular room 111hu or by photoflood lamps 

The prlndple in ahootlng indoor& In un. 
certain llaht, Jf no ...,]!able photo-c"ll type 
upoaure meter ll avallable, la to try two or 
three sp�a with the lena wide open, and 
hope that at lealt oneof them tums out tobe 
utltfactory. Film Is cheap and the only way 

[Conlill\l.ed on p<l"t IS6J 



TIMESAVING TIPS lor PHOTOGRAPHY "FANS" 
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