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OLDSMOBILE 
1300 Niles of 
Free Gasoline

E N D S  C A R B O N  I
Without Touchingl

the E n g i n e )

W h o E ls e  
Wants to  Save G a so lin e?

A SOt'TII DAKOTA man lias discovered 
“ mi amazing gas-saving invent! >n now 
installed on over two million car* of 
every make. Already over ten thou
sand ear owners say It increases gas 
mileage 25% to 50% . . . cleans out 
carbon without touching the engine . . . 
adds more speed and power . . . anil 
saves an astonishing amount of money 
in gasoline and repair expense. There 
11 a model for every car. truck, tractor or 
gasoline engine. Anybody can install it 
In a few minutes.

This Invention Is based on newly-dis
covered facts about potential gasoline 
iwwer that few car owners know about. 
For example. It is now found that the 
average man wastes at least 20% to 30% 
of his gasoline through improper com
bustion. And many more Interesting dis- 
i-overies, too detailed to mention here.

Read on the left what other car own
ers say about It. Then accept the In
ventor’s special Introductory offer. He 
will send you samples to test without 
obligation to buy. If you And it doesn't 
do for you what It, has done for other 
car owners, he will pay a cash forfeit 
for the few minutes you've spent In

testing It. Don't send a penny now. 
Simply send your name in coupon tielow. 
J. A. Stransk.v Mfg. To., P-202ft, Strati- 
k.v Block, Pukwana. 8. D.

Men Wanted
Herrick made (157 In a day, letting 

Stransky Vaporizers sell themselves. Tei 
ritories open everywhere. Full or span- 
time. Check coupon below.

J. A. STRANSKY MFG. CO..
P-2C20 Straw,ky Block.
Pukwana, S. D.

Yes, send me full description of 
this new way to save gasoline. This 
request does not obligate me in any 
way.



Modern Mechanics for November

Amazingly Easy W ay to Get Into
ELECTRICITY

Don’t spend your life waiting for $5.00 raises in a 
small, doll, hopeless Job, which yon may lose any 
day. Get away from the humdrum existence. Get oat 
of the rat. Be an expert electrician where Jobs hunt 
men in every city. As an expert electrician yon 
have choice of Jobs paying $50.00 to $60.00 and np a 
week. No layoffs—interesting and fascinating work.

Lcartl by Doing— Not a Correspondence Course
You don’t need to know anything at all about electricity to enter Coyne. 
Nor do you have to have more than a common school education. We 
have no classes. We teach you on actual electrical machinery. Our 
instructors are PRACTICAL EXPERTS. They tell you WHAT to do, 
HOW to do it, and WHY. You start out on simple signal bells and work 
on to house wiring, armature winding, D. C. and A. C. motors, dynamos, 
etc,, just as fast as YOU YOURSELF are able to learn.

Jobs, Pay, Future
t n s B & z & t s n c f t imand for Coyne men often exceeds the ----- '"iur Employment Bureau give*

Earn While 
Learning

Don’t let lack of money stand 
in your way, if you have ambi- 
tion and determination to mc- 
ceed. My employment depart
ment will help you find a part 
time job to earn a good par* of 
your expenses. Then, in i2 brief 
weeks, in the great roaring shops 
ofCoyne,Itramvou asyou never 
dreamed you could be trained 
. . ou the greatest outlay of 
electrical apparatus ever assem
bled. in the new *2,000,000 school.

COYNE
Electrical School
500 S. P aulina St. D ept. 8M3 

CHICAGO ILL.
A. C. Lewis, Pres. F< landed 1899

you I fetine service. . . Coyne l petitions paying *60.00. *00.00 ana up a week. Right now I have a very special offer oftwo bis new courses which you

Bag Book Free!
Send for my big 66 page book containing 1Z0 photographs telling com-nlpfA gt/irv—ahanlsitali, CDVl'

Mr. H. C. Lewis. P m . Dept.88.G3 COYNE ELECTRICAL SCHOOL.500 S. Paulina St., Chios », in
Dear Mr. Lewis: Without obligation send 
me your big. free catalog and a:i details of Free Employment Service, Radio. Acronlare and Automotive Electrical 
Courses, sad bow many “ earn while learning

Thank You for Mentioning Modern Mechanics When Writing to Advertisers
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:al School wiih Modern Equipment
Our Instructors and Airplanos All Licensed by U. S. Government

There is money for you in Aviation, if— you get thorough training NOW! 
Qur courses will give you this training—they are taught under the direction 

of U. S. Licensed Transport Pilots and Mechanics and cover everything about 
planes, motors, their maintenance and construction. Everything a pilot or me

chanic must know to secure a good paying position. Our equipment is new and of 
modem design, subject to daily U. S. Government Inspection.

TR A IN E D  MEN ARE NEEDED
The training which the Vron Hoffmann student receives is 
the exact training which he must have to qualify for 
immediate positions on the ground or in the air. Our 
courses have been laid out with a single object in view— 
to give thorough training in all branches of aviation—  
training that will not only enable the student to secure a good {laying 
position upon completion of his course but also to keep pace with the 
* constant advancement in aviation and eventually take his place 

among the leaders of this great industry. Commercial 
aviation needs men and there is an ever-increasing demand 

ONLY for those who have been properly trained—Von 
k Hoffmann gives you this training.

T h o ro u g h  In stru c tio n  a t L ow  C ost
IVe teach you by actual flying and practical instruction; no long course needed. We guarantee 

sufficient hours in the air to make each student master of his ship; pilot it safely and efficiently

fleet rician, welder or any othe 
ground instruction and flyii

lercial or transport pilot. The cost is low considering daily flying and thorough™ 
of .theoretical and ground instruction on latest modern type planes. Wright

by himself. No student bond required. Our ground courses give thorough instruction 
ground work and qualify you for a position as motor a—*

------------------------------ ther ground position. <
ses give thorough instn 
and plane mechanic, rigger, 
in take the course combining

n industrial, limited o

r standard motors. Our big new book “ Aviation a

Von Hoffmann Aircraft School
211 La in be it-S t. Louis Field 

Angluin, Mo.
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J3ast Years Pay Looks 
Like Small Change to These 

Men Today!

$525 a Week
IVm. Shore, Keenach, 
Cal., a former cow- 
puncher, reports earning 
$323 In a single week 
as a salesman. He earned 
$.1,000 In 5 months Just 
after completing N. S. 
T. A. Training.

$10,000 a Year
R. B. Hansep, Akron. O.. 
writes that he jumped 
his earrings from $100 a 
month to $10,000 a year 
ns a result of reading 
the amazing book. "Mod
ern Salesmanship.”

$700 a Month
L. 0. Halloman, Roswell. 
New Mez., was a farmer. 
He wanted to be a sales
man and N. S. T. A. 
helped him. X 
Mb earnlngr $700

Here Are Six Men W ho W ere Formerly 
Caught in the Hopeless Treadmill o f Low- 
Pay Jobs. Today Every One o f Them Re
ports Earnings from $4,000 up to $10,000 
a Year! Right Now —  the Same Oppor
tunity That Changed Their Lives So Com
pletely Is Open to Y O U ! Don’t Fail to 
Read Every W ord  o f This Vital Message!

W HEN a man who has been struggling along 
in a low-pay job suddenly steps out and 
starts earning real money—$5,000, $7,500 

or $10,000 a year, he usually gives his friends quite 
a shock. It is hard for them to believe that he is 
the same man they used to know. Take one of the 
men whose pictures appear on this page— Kingsley 
Rowland o f  New Jersey, for example. His pals in 
the shop where he was working as a pattern-mak
er laughed at his ambitions to make more money. 
But he knew what he wanted, and he set about 
getting it in the shortest possible way. A remark- 
aide free book, “Modern Salesmanship,”  opened 
his eyes to thd opportunities in the selling profes
sion. This l>ook proved that Master Salesmen are 
made, not “ born.” It told facts and secrets about 
money-making that were a positive revelation. 
And best o f all, it outlined a simple> plan that 
enables men from all walks o f life to quickly reach 
the top without spending years on the road—with
out losing a day or a dollar from their present 
positions 1
A Few Weeks — Then Bigger Pay

Rowland seized the opportunity to qualify as a Master 
salesman, and has richly profited by it. He now reports 
an increase of $2,500 in his pay, and his future possibili
ties are unlimited. Some of his former friends perhaps say 
he was “ lucky.”  He was. But his “ luck”  lay in his 
decision to cast his lot with the N. S. T. A. Thousands 
of other men have been similarly “ lucky.”  Some report 
increases ranging up to 900%. They have forgotten the 
days when they were caught in the rut—but the) 
forget that they owe a great part of their

$2,500 Increase
As a pattern-maker, the 
income of Kingsley Row
land, Audubon. N. J.. 
was limited to $1,500 a 
vear. Now he writes 
that it Is about $4,000. 
thanks to N. 8. T. A.

$7,200 a Year
F. J. Walsh, Springfield. 
Mass., thanks N.8.T.A. 
training for his sensa
tional rise from $1,000 
a year as a clerk to 
over $7,200 a year.

they never
X. S. T. A. ning.

National Salesmen's Training 
Association

Dept. S-701, N. S. T. A. Bldg., Chicago, 111.

$4,800 More
F. B. Englehardt, Chat- 

ooga, Tenn.. writes 
.—t he raised hla pay 
$4,800 after reading 
"Modern Salesmanship." 
He credits X. S. T. A. 

"h a great deal of bis

National Salesmen's Training Assn. 
D?pt. S-701, N. S. T. A. Bldg., 
Chicago, XU.

Without cost or obligation I will accent : 
of your book, “ Modern ”  ‘  1 ' '

details of your System c 
: Employment Service.

Send fer T i t s  FREE BOOK
You may have doubts in your own mind about 

how salesmanship can help you to solve your 
own problem. If so, we cannot urge you too 
strongly to read the same fascinating message that 
inspired Rowland, Shore, Englehardt, and 
thousands of others who took this remarka 
short cut to success. Ii we were asking two _. 
three dollars a copy for “ Modern Salesmanship,” ' 
you might hesitate. But it is now FREE! See
for yourself what salesmanship has done for others—ana r .\auress ......... —————— ......................... ......
what the National Salesmen’s Training Association stands 9
ready to do for you. No matter what your present thoughts 9 City.............................. ....................... State.........___
on selling are, “ Modern Salesmanship”  will g.ve you a 9
new insight into this fascinating _and hignly-paid profes- * Age.......................... Occupation................................
si on. Mail the coupon for your Free copy Now! Awmwwmm» w w w m m m m w w m w w m w w

Thank You for Mentioning Modern Mechanics When Writing to Advertisers
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lO l N E W  W A Y S  TO M AK E
$1 Jto*7 an Hottr/I

Rig Pay Every Day, Showing Nimrod'* AU-Y*ar BeUersI Dregs. Work, and Flannel Khlru, Overall*, Pant*. Sweaters, Underwear. Pajamaa. Leather Coat*. Uimher. Jacks. Play-suit*. etc. Kip umeo. 1 fit freel Nimrod C02 Dept. 86,LinoolD Ave . ( hlrnifn 
Men Sell I eroy New rati. o —Tooeoata Overocat*— mhm M OO. Customer'* 8*tl*f action fuar- ^^Anm gM lM m ' sale* Quint T ree

. Proctor earned $638 eaah bonua 1 PYeltag $600. MeKean^^O In half
Hose demand. Outnt t ree. Parent* AsHR 
tlon. Dept 20410. Pleaaant Hill, Ohio. ^^■yaayadewtaW^wreeh |u«t towe-

w beautlfuf New Free k I ray Free H — —I. King, 230 B<
Motel* Need Trained Eierutlre* 
ttoo-wlda de«nt-J * " ■ 1women peat e:

RaUoeTc
Large ehlrt cooiieay want* imen to guaOry aa wholesalers Exclusive territory. If you are reliable and well-known In your town, write RaMeo Hall. Inc., i Avenue. Deak A. New York. N. Y.
Agent. 114* month. Sell Silk H osT ^  Cuaranteed 7 month*. We furnl*h auto. Bam plea furnished. Free silk hosiery lor your own uee. Write today, state else hose worn Betterknlt Hosiery Co. HUk 2236. 
Oreeaflald. OMa __________

A PayhM >0.1.100 g = A -------- — ------to representative of character. Take orders shoe*—hotgery direct to wearer Good 
income Permanent. Write for he* book(letting Ahead” ----------Co 10010 C Ht.,
oua World's Mar Ht

Vwtnn, Mas*.
I l l  an hour, wlthiam- Hotgery. Lingerie. I'nder- imen. children. A mating its. repeal tndniae^eaeh ling equipment. Write

_____________ L  Bay aty. Mich.
Federal Distributors (let Big PsytlSo 
capital or ex per. needed. Terr, being aa- g n **  Write for application blank. Federal 
Pure Ft -----  ' ‘ ---------

or application blank.---------., W 2H11 Archer. Chicago.
.. ______ tar line now freel Feature*t quality neckwear at factory price*, gommlaslpn* dally. Write for FUl | ffer and FREE outfit. Nawco Neck- . N-125. Covington. Kv.
J-l p teoxl New SldHIWol Sell*
V.mms advanced dally. Pocket Out- <ee. Carroll. 31# N. Albany, Dept.
laMaTBusiness Your Own: Men

-Spec) altyCamly Factory.'" furnish even thing, few dol home spare time. Booklet Hog .i ile, Drawer «0. East Orange, N. J. 
---- *.adtoact*. tuRes, supplies wholesale

-a corn 1 ■ ■11 I. W. HUlyer

to AftI m h mtAgent*. Election*.__ dlo Guide free. 201As narawlk. 5 < anal Hta Chicago. 
I >M before X mss selling exclu-» In distinctive--------,-e Heniploen. Dept.

Men.F.ntrrll.S. Mall Servlce;fl4J-$324
K d h ^ l MH Idetails, write Norton

ou lecturer

endwurSSd BmSa  Over Bust* $10.76. eom- mlsaloe $4 00. Satisfaction or money back 
guar Free outfit. Dept. PCN. A M M  Tailors. 140 Fifth AvcT New York, j

Make $SM before Xmas settingoonal Xmas Card* and Box *-----Unequalled Values. Highest nainrilaal’TBe.DoahtaOn. Fitchburg. Mesa.

lunora Taflork. 196 c H U W —  
el waver Is Taking American en by storm. Men ana women repre- Uvea atervwhare making blggeat pro- years. $279 a week. $67 a day. $17 an

■ ± * £ S 2 h s B

jotted. .Full Informant
Greatest Tailoring Line

___ ___ ..g sample- ----------*— "■■■■
Virgin Wed tailored 1___ —_ , -------low price Big commladone dally. Also cadi bonua. Get outfit at once. Address Dept. 724. Good wet * '*■'
Show wood!
Mat to housewives ana t Bo ft, sponge rubber nets fand strains while cooking.-------etc. Also 47 other fasted ling------specialties. Free Outfit. Write gulck-------MU loir St . AVron, Ohio. 
Ill Start You Quick I Be my active agent selling amanne Hook-Feet belts to men.

sa I nroop^oopT r i-.-.r
____ .a  without a dollar. Yosi _i $86 weakly, taktngordere far finest ■ed shirts and UesTFree Outfit. Danr. 1237M Broadway, N. Y.________
>ta Just Out!.. $8.8$ for Men’s I AnyoneeanaajjtBlgoommfmlnnIn neel Free Bales Kltt The 888 Com- . Dept CL 15, Fort Wayne, Ind. 
iSults!f4.t5!lA>ok,Fc«ll IketVoolf -iikeimnT workmanship. Fit. Guaran- ----' hi Free Kill Fltx-U-

Extraets. P er tu iw ^ W ^ W  enee unnecessary. Carnation6<I3, Pt.I-ouls, Mo.__
Agents—Big Money for men. Guaranteedq_____ ______ ___ _ ___ Free Outfit.
Model Hat Co, Dept. M-27, East Orange.
New Invention I Keep phono and Iron- —-  ---- ------ “~g and klnklr -   -----*
Sample frj^^ Q H  
Men whollketotr South America. An ex penes*. Free Hit. I

romantic

Girl*—Earn Xmas Money.
0 Seta St. Nicholas Xmas Seals, i. a set. When sold send us 83 00 $2 00. St. Nicholas Seal Co, P C A , Brooklyn, N. Y.

' dally selling perusal 
- _—da made to order, the moat ___ ___ and complete Bne selling at exceptionally low price*. High commissions paid dally: experience unnecessary;

Water. Rochester. N. Y.egaSSris&iSgEFree. 816 dally sure. New Fall outnt Free. 2035 Che
fy Specie---------B Into wholesale day. p---- -

Christmas d IvowiMI ani

ht'MgO._
Score*rHlgH twin tea and

M M m H tT N ifrrentt 
It's whirling wheels fascinate \ Merchantabuy eagerly. Clean 

gjgjuimkly. Cigar Mores. Dept.

It t> Legal. New and A pie"Gypsy " It's whirling w

K ' i S l - i . ................

New York. N. Y.

___ ... U>' h.iL^>hff£hed.INo>obMm-Uon. N ot^ on ece^ ^ ^ o^ ^ ^ ^ ^ ta her j

Sample OutfitgepTroiLJ General Tallo

U a tF sa m p le  t e j a p i#19 Oak 8t„ North Windham. Coon.

Fabrics. Htatary, Fancy Ooodis, 1000 gun- pies furnished The National Importing ( o Dent. L89. 673 Broadway. New York CityA.____ Ik-I.wL/Bjiv. pop, ofo*iro>dwty, l-~— — ------
Agents HH month. Write orders for finest line guaranteed hosiery ever ehowr 126 styles, colors. Finest silks. 36% con mlaaloo daUy. Auto furnished. Fine silk hot |or mar own uae. Write for samples. W1 knit Hosiery Co.. Dept. 2836. Greenfield. C 
CetTlur Free Samplo Cast— Toilet Ai —— - —•------and Bpedalt.—

_.vtng factory prices. Many beginners earn$60 first week In spare time. $100 weekly full time easy. Selling outfit free. Howard Shirt*. 1313Van Buren, Fac. 27^Chlea«o.
cent a bottle. Also rew Black Walnut Flavor and Wxty other product*. Welcome Extraeu. Harvey. Illtrota.
Funchhoard Sales/oen— *250 weeklyeasy. 90 oomplete deals. Slot--------------*all kinds. Most gigantic line et --------------- . Beautiful 4 o

nMfg.:
p‘ - kul

214(1 B1 Chicago.^ 
irihmlshlnt̂ you 

S(.TB̂ 7b. lM^Wabamia Avc Chicago 
I Fro At—with fl.SS OutBt—Big

Bona of patients waiting. Practlae in your own or patient’s home. Earn while you learn. Quick new method of teaching by use of motion pictures. Send 4c postage for Free Introductory Course. American[Dearborn,_('hlcnsn. WanUnTCoPtRsIflonitomninice 
$116-$260 month. Men-women. 18-55, trained at home in three weeks. _Write Oiment'a Instruction Bureau. 137. St. Louls^M i _
Men. get *'mont^and homefundsEed; hunt fish. trap. , For details, write Norton IneUtute. 1623 Temple Court. Denver. Colo.
Men—Qualif' for Railway Mail Clerk. Poet O flie C M k O m ilM rirk  Ranger 
poaftloiw- Steady work. Vacations. Particu
lars fn “  -* ' *'------  ■' ’

making and selling. Capitol Candy S< Dept. AO-8646, Washington. D. C.
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N ine\ears Ago this Man Piloted 
the First Plane Across the Atlantic

was pilot o f the 
NC-4, first plane to 
successfully cross 
the Atlantic. He 
was the first man to 
fly from North to 
South America. He 
is the first and only 
world-famous flyer 
to Rive home-study 
students the benefit 
of his experience. 
During the War he 
was a crack flying in
structor for the Navy. 
He knows how to teach

:n the practical way. 
—t gives you your 
foundation f o r  real 
success andareal fu
ture in Aviation. Cet 
his Free Book—TO
DAY.

Do You Know
that America already

concerns are manufac- 
g planes. A com- 

------ ton airline - rail
way transcontinental 
tervice will b e g i n  
shortly. Big plans for 
regular trans-Atlantic

„  - - J i p l e t e d .  
l'lanes many times 
larger than any ever 
seen are under con
struction right now. 
T r a i n e d  Men are 
needed to operate 
service and sell. The 
Industry of this Cen 
tury is just beginning.' 
Oct ahead in Aviation 
before Aviation gets 

ahead of youl

Today 400,000 Miles of Flight are 
Behind the Training He Offers You

T  IEUT. W A LTE R  H IN T O N - t T ^ ^ a n d ^ r ^ .  I S E
first trans-Atlantic pilot of them inents, theory of flight—everything. He

all—is ready to train YOU for shows you u/icrc and how to get into the
Aviation. He is read, to give yon the &  J t S  « t o 5 a “ t S !
benefit o f  his years of flying exper- tical form fhat you can turn into CASH :
iencc—more than 4(10,000 miles o f  Hinton’s Free Book brings you full dra; « . M  ̂ „  i tails on how to get into Aviation and howflight, over land and sea, over jungle to put yourself in iine for its richest.
and civilization. He is ready to give gest opportunities. Use the coupon—NOW:
you the benefit o f  his proved ability. u i - . — l .  
to fit men for Aviation—proved in 1*1111 O E  S f  K B E . B O C K
War days when the U. S. Navy S h O W S  Y O U  H © W
chose him for one o f its crack in
structors, proved today when his men h oT m ‘L rlT Aviation-
students are stepping into _____ how to train themselves for
important jobs and impor- its l*st jobs—how to cash in
tant futures in the Industry. W i ?"
He will give yonyour Ground- or' want one of the m m than
work— riqht at home— for a *0 Big-Pay jobs on the
real jab in the air or on the fiSXS’- . 'U J f  b S S  5 K :
ground. The coupon brings your copy.
He teaches you every inch of a Mail ** NOW!
plane. He shows you exactly how VYjL ^  Avia!ion Institute of U. S. A.

and hundred, of photdgraidis he B E g g a ?  V  j  H W Jh £ ,tvn . D. C. ‘

Ford’s Pilot Now Is Sales ^
Puts His O .K . Manager for
on Training I Walter Hinton, Prea., 22-L I

L n  X  • Aviation Institute of U. S. A., I
“ I gave a hr.ef J '  | 1115 Conn. Ave.. Washington. D. C. |
outline of your , ‘ >10“ rI|',1" '  I Dear I.ieut. Hinton: Send me your Free Book. ■
< ou-:.e -..) one of V ^  1,V‘ I Tell me how I can train under you, right at home. !
Ford’s n lots fly- _h.av'  for a real place in Aviation. |mg a Cleveland- nee0"1* ! •Detroit plane. He Manager of this I .......................... ..............................................|
told me to ‘stick company ■" the ,
to it' as 1 am on 1 have I s treet .................................................... Age—____-  |
the right track.”  hee",, ln Avia' •
l  M.â  3f f ‘  Dobbins, Mt! | C ity ----------------------------------------State----------------- IE. 106th St.. Vernon Airways, ■ J
Cleveland, Ohio. Alexandria, Va. ----------

Rush to W ashing-ton!
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Are You Hungry For.
-I- j Adventure.. 

^ s W y ^ P o p u l a r i  

B ig P a y?

THEN CHOOSE
A V IA T IO N !

AsRE you a red- 
blooded, dar-

__ » ing he-man?
Are you eager for a life o f constant thrills, con
stant excitement and fascinating events? Do you 
crave adventure, popularity, admiration, and the 
applause o f great crowds? Then why 
not get into the Aviation 'Industry— 

ie be-the greatest adventure since time 
gan—the greatest thrill ever offered 
to man?

Think what Aviation offers you. 
Thrills such as you never had before! 
The praise and plaudits o f the multi
tude. And a chance to get in on the 
ground floor where rewards will be 
unlimted!

Aviation is growing so swiftly that 
one can hardly keep track o f all the 
astonishing new developments. Air
mail routes have just been extended to 
form a vast aerial network over the 
entire U. S. Airlines and airplane fac-

Fick Your Job!
Flyint
Aii plane Instructor 
Airplane Engineer 
Airplane Repairman 
Airplane Assembler 
Airplane Mechanician 
Airplane Inspector 
Airplane Builder 
Airplane Salesman 
Exhibition Manager 
Airplane Contractor 
Airplane Motoi 

Expert 
Airplane 

Designer

themselves on the road to undreamed o f money— 
success—popularity—and prominence!

Easy to Get Into Aviation 
By This Home Study Method

Get into this thrilling profession at once while the 
field is new and uncrowded. Now—
by a unique new plan—yot can quickly se-

"* 1 ! ! ~ ' --------of these won-

country. Men like Henry Ford are in
vesting millions in the future o f  com
mercial Aeronautics in America! The 
possibilities are so tremendous that
they stagger imagination! __________  ___ ________

Everything is set for the greatest boom in his- | Dept. 2058, 3601" Michigan Ave., 
topr. The fortunes that came out o f the automo- J
bile industry and out o f motion pictures will be * • -----  ” —  "■ '
nothing compared to the fortunes that will come f 
out o f  Aviation! There is just one thing holding it J Name 
up:—lack o f trained men! Even in the beginning j 
thousands will be needed—and generously paid, j Addre 
The opportunities open to them cannot be over- i City 
estimated. Those who qualify quickly will find *

cure the basic training for o 
derful high salaried jobs, at numc, m spat 
time. Expert* will teach you the secrets— 
give you all the inside facts that are es
sential to your success. And, the study of 
Aviation is almost as fascinating as the 
actual work itself. Every lesson is chock- 
full of interest—and so absorbing that you 
actually forget you are studying. But best 
of all are the ultimate rewards you are 
fitting yourself to gain!

Scad Cor FREE B ook
Send the coupon for our new, free book, 

just out—Opportunities in the Airplane In- 
—— dustry. It is vitally interest

ing, reads like a romance and 
tells you things about this 
astonishing profession you 
never even dreamed of. We 
offer a limited number of 
copies FREE. Write for 
yours today.

American School o f Aviation
, Dept. 2058, 3601 Michigan Ave., 
fm m Chicago, 111.

AMERICAN SCHOOL OF AVIATION,
~ - ------  * '---- * Chicago, 111.

_ ...e your FREE Book, | 
In dustry. Also informa- a 
'   Practical 1
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I Will Train You 
at Home to 
Kg^Job/,

It’s  a shame for you to earn $15 or $20 or $30 I 
a week, when in the same six days as an }
Electrical Expert you could make ?o0 to $100 
—and do it easier—not work half so hard. Why then 
remain in the small-pay game, in a line of work that 
offersnochance.no big promotion.no big income? Fit . 
yourself for a real job in the great electrical industry. I .  t .  COOKE
I’ll show you bow. C hief » n | i s « i f

Be an Electrical Expert
Learn to Earn $3,

Tooay even the ordinary Electri
cian—tbe "screw driver’’ kind—
Is making money—big money. But 
it's the trained man—tbe man 
who knows the whys and where 
fors of Electricity—tbe Electri
cal Expert—who is picked out 
to "boss" tbe ordinary Electri 
dans—to boss the Big Jobs—the 
lobs that pay $3,000 to $5,000 a 
year. Get in line for one of 
these "Big Jobs.”  Start by en
rolling now for my easily learned, 
guickly grasped, rigbt-op-to-the minute, Spare-Time Home-Study

,••• ta 35,000 a Year
SATISFACTION OR HONEY 

BACK
So sure am I that you can learn elec-, 
tricity—so sure am I that aftef? 
studying with me, you, too, can get 
Into the "big money”  class in Elec
trical work, that I will agree in 
writing to return every single penny
Said me in tuition if, when you 
ave finished my Course, you are 

not satisfied It was tbe best invest
ment you ever made. And back of 
me, in my guarantee, stands tbe 
Chicago Engineering Works, Inc., a 
two million dollar institution.

Z. Z. COOKE 
Dept. 688

8150 Lawrence A vs.
Chicago

Occupation_______________________
Thank You for Mentioning Modern Mechanics When Writing to Advertisers
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Mechanical “Baggage Smasher” Tests Cartons

A CALIFORNIA company has installed 
in its shipping department a revolv

ing drum which subjects shipping cartons 
to all the knocks and jolts suffered in rail
road handling. Cartons which do not sur
vive the drubbing administered by the test
ing machine are not used for shipments. 
Savings in damage claims and delayed ship
ments has already repaid the expense of the 
machine.

S O D A  W A T E R  F O R  S T R E E T  
S P R IN K L IN G

Soda water is used for street sprinkling in 
the city of Altheide, Germany. Mineral 
springs in the town spout 2,000,000 quarts 
o f soda water every day, and city fathers 
voted to use this product, which otherwise 
would go to waste, for laying the dust o f the 
town. Ordinary water is too expensive for 
use in sprinklers.

—Keystone.
This mechanical “baggage smasher” is used 
in testing staunchness of shipping cartons.

U N IQ U E  D E V IC E  C O A L S  L O C O M O T IV E

A LOCOMOTIVE coaling station o f unusual design is now 
in successful operation on 

the London, Midland & Scot
tish Railway, n e a r  W i 1- 
lesden, England. A rotary 
tipping device, or cradle, re
ceives the carload o f coal and 
turns completely over, empty
ing its contents into a concrete 
hopper underground. The 
coal in the hopper is delivered 
to a one-ton skip by means of 
a feeder plate. When the skip 
is loaded, it is drawn up an 
inclined plane from the pit 
and automatically unloads 
into a 5-ton steel bunker. This 
is at a convenient height for 
discharging the coal on to 
engine tenders th-ough an un
dercut gate and chute control
led by the fireman. There is 
no delay in coaling engines as 
they are brought into position, 
because of the unusual bal
ance between the skip and the This elaborately counterbalanced device coals
tipping device. locomotive tenders on an English railway.



Modern Mechanics for November 13

INFORMATION
ieet arranged in HANDY 
F O R M  under th ese  
CHAPTER HEADINGS

Soldering
Heating
Motion Pictures 
RADIO
Radio Hook-ups

Elevators
Pumps
Electric Ship Drive 
Electric Railways 
Electric Vehicles 
Automobile Starting 

andLigh ting.System!
Ignition

Electric Tools 
Plan t Managemen t 
Power Station Plans 
ARMATURE WINDING

D. C. Motors

Magnetic Induction 
Wiring
Wiring Diagrams 
Electric Lighting 
Sign Flashers 
Cable Splicing 
Power Wiring 
Underground Wiring 
Outside Wiring 
Wlrir.R Finished 

Buildings 
Tests
A. C. Apparatus

(Switch Devices) 
(Current Limiting) 
(Lightning P

D. C. Apparatus
(Switches)
(Circuit Breakers) 
(Rheostats)
(Watt Hour Rules) 

Electro Plating

Storage Batteries

Electrical Energy

Static Electricity 
Dynamic Electricity 
Magnetic Electricity 
Radio Electricity 
Recent Applications 
Ready Reference 
Index on all subjects

FR E E  EXAMINATION. 
PRICE, COMPLETE, 
PAYABLE SI MONTHLY

KEYfoa BOOK
Practical U nderstanding 

of Electricity
Audels Handy Book of Practical Electricity, $4
Here is an up-to-date, quick Ready tricity; and a big lot of good and useful 
Reference. It gives complete instruc- RADIO information and diagrams. The 
tiou and inside information on every use of AudcLs Handy Book of Practical 
electrical subject. Every point clearly Electricity will make you familiar with 
explained in plain language and dia- many time-saving, short-cut, profitable 
grams that are easily understood, suggestions. As this handy, pocket-size

TT„SV to  W r n  from  volume covers the entire field of electricity in such Handy to use. tasy  t o  le^n irom . conTenitBt  form it will prove to be a practical daily 
Subjects arranged m  progressive helper to both student and professional worker, 
manner for the student and with com- Handsomely Bound in Flexible Red Leatlier

instantly to  professional workers. A yo^'lrill b?"^?oGd to o"Wn anTcarry wit . 
time saver, money saver, and a heli>- Eilged. Durable real leather binding. 1040 
ing hand for Engineers, Professional of strong white paper. 2600 dl
Electr'cians, Students and all inter- S n i^ j^ X e  at only S4. 
ested La electrical work.
Valuable and Helpful Information
Audels Handy Book contains im
portant and valuable wiring diagrams 
and calculations, machine sketches;

with you. Gilt 
c. 1040 pages 
2600 illustra-

.. . . . ______ _____ _______________ motion and a
most unusual value at only $4.

FOUR DOLLARS C O M PLETE Ji
1 0 4 0  P A G E S  % f l  

U S 2600 ILLUSTRATIONS
LEATHER BOUND POCKETStUmMi

instructions and helps on operation, g « d  3 3 S S »  ’ t f S l S S Z f f l E Z B m  
maintenance and repair; outlines satisfied. If youwanttokeepthe Handy Book.sr.nd 
showing the entire theory and all »l within 7 di^and »t monthlyunti^4jM>ai<i 
modern, practical applications of elec- T h T A ^ lT cT lT w " dluN.T.Ch,

I U j H j  Please send me AUDELS HANDY BOOK OF PRACTICAL l l.l.c- TRICITY for Ire* •lamination. IIsatisfactory. I will send you M In 7 days, then SI monthly until S4 Is paid.FREE EXAM INATION
For the past 40 years we have ren
dered a specialised educational book 
service—We accept payment for our 
books only after examination has 
proven to the purchaser that the 
books are worth die money. Use this

Thank You for Mentioning Modern Mechanics When Writing to Advertisers
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Here’s a Western That Packs a Real Punch!

FOR ten years El Diablo and his leather into Sandstone and issued 
band o f cut-throats had terror- his six-gun challenge to  the despera-

ized the Bald Hill country. Then does. D id they accept? Read what
Slim Martindale came riding hell-for- happened in

Bandits of Bald Hill
By G. W . BARRINGTON

in the

Novem ber 

Issue 
Still on  

Sale

N O V E M B E R

December 
Issue 

On Sale 
N ovem ber 1

You’ll Enjoy these Two Thrilling War Tales:

S K Y -H E R D IN ’ H E IN IE
By FRED C. PAINTON 

They called the German ace a sky 
jinx but Midget, the cowboy pilot, 
set out to get him.

G O L D B R IC K S , FRO N T
By ARTHUR GUY EMPEY 

A rip-roaring yarn of the front-lines 
told only as this famous author can 
tell it.

Triple-X, Not. M M
Fawcett Publications, Inc., 

Minneapolis, Minn.
Inclosed find $1 (bill or stamps) for 
which mail me Triple-X for the 
next S months. Or, inclosed find 
25c for one copy of the November 
number.

Thank You for Mentioning Modern Mechanics When Writing to Advertisers
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Mechanical Engineering
Learn at Home

M e c h a n ic a l  Engineering embraces the design, 
construction and operation of machines and 
machine tools.

It is a profession which offers almost unlimited 
opportunities for advancement to men who com
bine natural mechanical ability with special tech
nical training.

For this is the age of machinery. Almost 
every convenience, luxury or necessity which we 
enjoy today depends on machinery for its pro
duction or adaptability to our needs. Every new 
invention multiplies the opportunities for compe
tent designer;, builders, erecting engineers, etc.

One of the best ways to train yourself to se
cure a position as a Mechanical Engineer is

Mail the Coupon Today fo r  Free Booklet

through the home-study courses of the Interna
tional Correspondence Schools.

These courses are especially arranged to meet 
the needs of the student who studies at home. 
The theoretical work is stated in simple and clear 
language and engineering data is reduced to a 
form in which it is easily applied.

The courses are also particularly helpful be
cause they are written by well-known mechanical  ̂
engineers who have had years of practical experi
ence in this field.

Just mark and mail the coupon and we’ll 
gladly send you Free Booklets describing the 
I. C. S. courses in Mechanical Engineering or 
any other course in which you are interested.
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Another Thrilling Drama
of the Skies!

T R A C E R  bullets w histled!
Zoom ing planes roared 

their death songs as this 
daring Am erican “ ace”  hung 
in the skies as bait fo r enemy 
Fokk *rs. Y ou ’ll enjoy every 
w ord of

S K Y  B A I T
By Raoul Whitfield

In the N O V E M B E R

The Popular Magazine of Thrilling War Tales of the 
Army, Navy, and Marines

A lso smashing stories by
A R T H U R  G U Y  

E M P E Y
F R E D  C. P A IN T O N  
JO H N  W E B B  
C A P T . E L IO T  
R IC H A R D  M A R T IN - 

SEN
J. J. K A L E Z  
A N D  O T H E R S .

* Battle Stories Magazine, Nov. M M 
0 Fawcett Publications, Inc.,
t Minneapolis, Minn.
0 Inclosed find $1 (bill or stamps) for
* which send me Battle Stories Maga- 
J tine for the next S months. Or. 
0 inclosed find 25c lor copy of the
* November issue. 
t

t Address



Modern Mechanics for November 17

UP-TO-DATE
SELECTIONS

With this Portable

Phonograph

This Portable Phonograph P„teyr“ ao ^
plays two ten-inch records with one winding. Weighs only 17 pounds. 
Comes in waterproof imitation leather case with hinged lid, closes up 
like a small suitcase with snap locks and carrying handle ( see illustra
tion.) Measures 14'2* 12x7! i  inches. Records are placed inside of lid 
and secured so they will not rattle or break. Holds 15

*2" a month p».te5,fJSai?5
have paid-only 126.85. Think of it. a first-class high 
grade phonograph, and 15 high grade up-to-date double 
bee records— (30 selections) a complete outfit, read: 
to play, only $26.86.

Send Coupon No
Seize this opportunity on this special sale, while it lasts- 
TREE CATALOG Only $1.00 with the coupon 
Z l S Z  fHm.sTngs sent unth the complete outfit on
mr without order. See coupon. 30 days trial.

Straus & Schram. D a p t«3 «

***  ° J i  s0’'6**

or'Bax No.. 
Shipping

Straus & Schram, or Singlet_____________ orColor . .
sss □
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How to Build a 
Million Laughs!

T a k e  a  l o o k  a t  
t h i s  c o v e r :

then ask your nearest newsdealer 
for a copy o f the big, new 

1929 edition of

Capt. Billy’s Whiz Bang

W i n t e r
A n n u a l
224 pages of the Famous Whiz 
Bang humor, S m o k e h o u se  
Poetry, Filosophy— including 
scores of full-page art studies, 
Post Cards from Paris, Bou
doir Beauties, Lingerie Girls 
—and last but by no means 
least, t o n s i l  tickling recipes 
for the thirsty!

N o w  o n  S a l e
Send in your dollar today and 
assure yourself o f a copy. A d
dress Capt. Billy's Whiz Bang, 
Robbinsdctle, Minn.

Clara Bow
The famous “ It" girl 

reveals the

d a n g e r s  o t  

w $ \ W )

Read her

Helpful 
Hints on 
Husband 
Hunting

in the

N O V E M B E R
ISSUE O F

the Popular Movie Magazine
A  score of other features and 
stories not found in any other 
movie magazine, including a 
peppy, exclusive Paris letter, 
inside gossip of the Stars and 
studios in H o l l y w o o d  and 

New York

NOW Twenty Cents
SCREEN SECEETS Nov̂ F m .

Fa.vcett Publications, inc.
Minneapolis, Alien.

Inclosed find SI (bill or stamps) for which 
m il me SCREEN SECREX'S for the next six 
months. Also send me, free, photos of the 
following three movie stars. #

Thank You for Mentioning Modern Mechanics When Writing to Advertisers



ICE age, stone age, steel age, and now—

The A ge o f Mechanical M iracles!

And we are living in the midst o f it! W ithin  a bare score 
o f years airplanes have developed from  frail-powered kites to 
tremendous craft that span oceans in one jump. Radio has dis
closed its miracles in millions o f homes, and is reaching out 
toward the wonders o f television.

Minds must be agile to  keep pace with this marvelous age. 
Imagination must be whetted to  a fine edge to  grasp it all. 
Even now we can glimpse new wonders that are em erging from  
the wizard minds o f the workers in mechanics— luxurious fly
ing hotels housed in gigantic dirigibles crossing the w orld ’s 
air lanes— m otion pictures in colors that reproduce every 
human sound— rockets that w ill fly to other planets— engines 
developing unheard o f speeds— radios and telephones that 
pluck m oving-pictures out o f the ether.

W e  must keep pace with the age.
T o  overlook the w onders about us is to walk blindfolded 

through the majestic grandeur o f a Grand Canyon.
Yet it is manifestly impossible to  understand, appreciate, 

and enjoy these marvels unaided. Thousands o f brilliant 
minds are working out problems, inventions, discoveries all 
unintelligible to  the mind that is trained along other lines.

W e  need interpreters to explain the swift changes about 
us. W e  want to know the w hy o f things w ithout spending 
a lifetime in delving at intricate sciences.

That is w hy M odern Mechanics Magazine has been pub
lished. It is your interpreter— your teacher, in the task o f 
keeping abreast of the age you  are living in.

A  board o f experts in a dozen great branches o f m echanics 
are the editors. Each a specialist, he translates the language 
o f his profession into univ_. al speech. Y our inform ation must 
be authentic. O nly experts can give ungarbled facts.

Fiction o f high calibre w ill entertain you— and stimulate 
the imagination, opening your mind to new ideas, preparing 
it for the task o f grasping truths more unbelievable than fiction 
itself.

So we bring you M O D E R N  M E C H A N IC S . W e  have 
striven earnestly to prepare a magazine for men and women, 
boys and girls, that will be valued as a mentor, enjoyed as a 
playmate, and consulted as a guide along the new trails that 
are being blazed in human progress. The Editors



What Caused the

The Italia moored at Spitzbergen before the fatal Polar dash. —M G M.

Lieutenant Eielson, who was Captain Wilkins’ partner 
in his Polar flight, advances here the probable causes 
of the greatest mystery crash in flying history. He 
will join Wilkins soon to explore the South Pole by air.

W HAT caused the fatal disaster to Col. 
Umberto Nobile’s Italia expedition? 
Why could not the dirigible navigate 

the polar air? And what was the fate of 
Dr. Finn Malmgren, Swedish scientist?

These questions have never been satis
factorily answered for the millions who 
were interested in the venture which cost 
the lives o f so many noted polar explorers. 
When the crew of the Italia, giant dirigible 
whose arctic trip was sponsored by Musso
lini, was wrecked in the ice wastes north of 
Foyn Island, her survivors when rescued 
maintained the utmost secrecy as to the 
cause o f the disaster. Their silence has 
heightened interest in the unexplained me
chanical difficulties which might have been 
responsible for the tragedy. From experi
ence gained in arctic flying I think I can 
shed some light on their problems.

I have found that difficulties due to cold
"0

weather alone are easily overcome. Much 
is heard in the press about ice forming on 
the wings o f airplanes and on the hulls of 
airships. It is thought by many that this 
is what forced the Italia down. Personally, 
I do not think this was the major cause of 
the accident.

Ice will form only when rain or sleet 
falls while there is a temperature in the 
lower altitude a little below freezing. Then, 
when rain hits the wings, it will freeze im
mediately. The exploratory flying which 
Sir Hubert Wilkins and I have done in the 
arctic during the past three years proved 
that the temperature is usually too cold for 
ice to form on the machine.

Furthermore, the ice theory has been ad
vanced with such vagueness that I question 
if it is the primary reason. Ice forms grad
ually. It seems to me that we would have 
heard stories o f frantic throwing off of



Italia ? By C. Ben Eielson
Who flew over the 'North Pole

— P. 8r A.
Crashing on the ice after rescuing Nobile, 
L t  Lundborg took this photo. On the 
wing are Behounek, Biagi, Viglieri and 
Cecioni, whose leg is splinted on ski poles.

ballast to keep the machine in the air. No 
such maneuvers were reported. It was 
merely said that on the morning o f May 25, 
after having circled the pole, and while on 
a return flight to the base at Kings Bay, 
Spitzbergen, that the ship was found to be 
sinking rapidly. The crash came before the 
crew was fully warned, wiping off the con
trol gondola and spilling the men on the 
ice, while six unfortunates, inside the bag, 
drifted away. The rest were rescued, as the 
world already knows.

IT IS possible that a contributing cause o f 
the trouble might have been ihe difficul

ty of keeping the engines warm, thus low
ering their horsepower and limiting the con
trollability o f the rudders and elevators. 

At best the ship had a top speed o f but

Snapped at the same time, this was the 
first photo to reach the outside world, be
ing transmitted by telegraph to America. 
Note Nobile’s red tent and collapsible boats.

53 miles an hour. This was low— too low 
for work in windy regions such as the arctic. 
Should the engines have become less pow
erful due to cold weather the effect o f the 
control mechanisms, which depend on air 
resistance, would have been greatly lessened. 
The dirigible is like the airplane in this 
respect.

This slowing o f the engines is no joke. 
Capt. Wilkins and I had difficulties keeping 
our engines warm while in the air. On our 
flight across the arctic ocean this year in a 

21
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temperature of forty-eight below zero (Fah
renheit) our engine temperature would go 
so low that the engine would sputter and
miss.

This was in spite of the fact that our en
gine was bound with asbestos and shielded 
from the wind better than any engine that 
I have ever seen. And, what makes this 
motor-slowing argument regarding the Italia 
more interesting and plausible, we on our 
Alaska to Spitzbergen flight experienced no 
trouble until we had been in the air from 
five to seven hours, in temperatures around 
forty below. T h e  same 
might have happened to 
the Italian dirigible.

I suppose that at .least 
thirty times on our 2,200- 
mile hop I had to advance 
the throttle full and climb 
steeply to warm the motor.
After each climb I would 
side-slip down to a reason
able altitude and then fly 
along for half an hour un
til the temperature had 
gone down again. Then I 
would have to repeat the 
performance. This, by the 
way, was very uneconomi
cal on our gas supply. We 
used over seventeen gallons of gas an hour, 
whereas the trans-Atlantic fliers using the 
same kind o f engine, consumed around 
eleven. Some manufacturer should design 
a system of controlling while in flight the 
temperature of air cooled engines in any 
range of temperature. Such a system might 
have altered the fate of the Italia.

ANOTHER thing which might have con
tributed more to the fatal crash than 

any one other, is, I believe, ‘ he fact that they 
were away from the base for a period long 
enough to have thrown their altimeter off.

Consider the fact that an altimeter is but 
an ordinary aneroid barometer graduated to 
read in feet, instead of inches.

As the altitude rises, the pressure of the 
air becomes less. This diminution in pres
sure as the height increases is the reason 
that a barometer may be graduated to read 
in feet and tell with reasonable accuracy 
how high an airship or plane is flying. The 
dial is set to read zero at the ground before 
the flight is made. If it were not, the read

ing would not be accurate, for the baro
meter pressure at the ground varies greatly 
from day to day.

After being set at zero, the altimeter 
would accurately record height as long as 
the barometric pressure remained the same. 
However, on the flight of the Italia, Kings 
Bay was left behind in fair weather, which 
is the same as saying high barometric air 
pressure existed when the altimeter was ad
justed. At the pole weather conditions 
changed. Storms were encountered on the 
way home. It is possible that the altimeter 

adjustments could not 1̂ ‘ 
accurately made and con
sequently might have been 
out of line with actual 
pressure conditions at the 
time of return. The barom
eter might have read 500 
feet more altitude than
actuary was under the gon
dola of the Italia.

Coupled with this prob
ability, bear in mind two 
other things. One of these 
is Nobile’s desire to fly low 
to make observations. On 
the trip o f the dirigible 
Norge a c r o s s  the route 
Capt. Wilkins and I flew 

last winter, Amundsen and Lincoln Ells
worth continually remonstrated with Nobile 
at the low altitude he was maintaining. 
Finally, in desperation, it developed later, 
Ellsworth tore Nobile from the controls and 
took the wheel o f the Norge himself, climb
ing the ship to a safer altitude. This
penchant for flying low, coupled with the 
fact that the barometer might have been off 
key as was the case in so many of
the cross mountain air-mail flights which 
ended by plane crashes against the faces of 
the mountains, might have been responsible 
for the Italia flying in extreme low altitude, 
blissfully unaware of the fact.

Then, being caught in one o f the currents 
of air which move up and down in almost 
vertical direction over the fields o f hum
mock ice, the Italia probably was carried 
downward like a fish in a stream o f water, 
crashing before ballast could be thrown out 
This, coupled with the well-known fact that 
altimeters must be adjusted in relation to

'T ' H E  problems and dan- 
gers o f flying in the 

Polar regions will be dis
cussed by Lt. Eielson 
next month in Modern 
Mechanics. Having pio
neered the first air mail 
in Alaska, Lt. Eielson was 
a veteran Arctic flier long 
before his trip with Capt. 
W ilkins, and is considered 
a forem ost authority.
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true ground pressure to be accurate, may 
have caused the disaster.

I T HAS been pointed out that dirigibles 
are e x t r e m e l y  sensitive to weight 

changes. Even huge ships like the Los 
Angeles, when taking on passengers, do so 
one at a time. The ship begins to sink, 
ballast is dumped to compensate for the 
weight, and when a level keel has been 
reached again, more men are taken on in 
the same manner, and more ballast .dumped.

A smaller ship like the Italia would be 
even more sensitive to weight changes. If 
the temperature in the air raised or lowered 
a few degrees this would affect their alti
tude materially, due to gas expansion and 
contraction. If the exhaust condensers, 
which condense the water in the exhaust gas 
to compensate for the weight o f the fuel 
burned, should go unwatched, a matter o f 
an extra pail o f water would affect the re
serve o f the ship by an altitude o f as much 
as a hundred feet

Therefore, with all these conspiring ele
ments tending to defeat his flight, I do not

think it fair to criticise Nobile for an acci
dent which happened in a bad storm. He 
was gambling with chances which he, his 
men, and every one else who travels in the 
arctic must accept. No true sportsman 
would cast reflection on the expedition.

As for the fate o f Malmgren? It is my 
firm conviction Dr. Malmgren died like a 
hero, urging the others on, as was reported. 
Men in the air are an honorable lot— there 
is no greater free lance brotherhood o f 
square shooters than pilots, mechanics, or 
crews o f men who sacrifice all they have in 
the interests o f promoting aviation.

It was no doubt a combination o f low 
altitude flying, inaccurate altimeter, and un
controllable downward currents w h i c h  
wrecked the Italia. Any o f these is danger
ous. Together they would defeat any man. 
I think that in the interest o f justice it is 
unfair to criticise the expedition. Think 
rather of some of the things which might 
have been said should the flight have proved 
successful, as it so nearly was!



Is ĥ  GARAGE
By Russell Raymond Voorhees

OWNING and operating an automobile 
is quite frequently the same sort of 
a proposition as being married— only 

worse— it isn’t the first cost but the upkeep 
that upsets the calm and quiet of an other
wise temperate life. The “ gyp”  car dealer 
and garage man puts many spikes into what 
should be a real pleasure— automobiling.

Take Jones as an example. Jones is an 
office man with more knowledge o f mathe
matics than mechanics. He saved up enough 
to buy a used car and set out one Saturday 
afternoon to buy his automobile. He visit
ed several used car dealers but didn’t find 
exactly what he wanted.

“ Cap,”  volunteered one o f the dealers as 
he was about to leave, “ I think I can get 
you a real car for almost a song. I sold 
a man a car a month ago and he can’t pay 
the notes. It’s a 1926 model sedan and a 
dandy. Will stand you only $J95 cash. 
I will drive around and get you about five 
21

o'clock and show you what the car will do.”
Promptly at five o ’clock the “ gyp” tooted 

his horn and Jones dashed to the door. The 
“ gyp”  sat at the wheel o f the car.

“ Cap, you’re in luck,”  smiled the dealer 
to Jones as he and his wife came out to 
take a ride in the car. “ Hop in and we’ll 
see how she runs.”

He stepped on the starter. The motor 
sounded good. The dealer shifted gears 
quietly. The engine purred and seemed to 
be full of pep. Tbe clutch and transmis
sion were almost soundless.

Jones decided to buy the car. The “ gyp”  
had driven right in front o f a notary’s home 
and so they went in and completed the sale. 
The dealer took a street car home with his 
$195. Jones and his wife filled the car with 
gas and oil and decided to drive around 
until dark in their new purchase.

Two hours iater Jones and his wife 
rattled back home. The car was running,



Qame a HOLDUP?
W HAT do you know about the tricks used by un

scrupulous garage men in fleecing the motoring 
public? If you own a car or expect to own one, 
you are vitally concerned in this exposure of the garage 
crook’s methods. Mr. Voorhees has written authorita
tively of the pitfalls that beset the unwary motorist.

The garage man who 
“ fixes up”  noisy trans
missions by fitting them 
with ground cork is 
holding up the motor
ing public as effectively 
as if he used a shotgun.

but the body seemed to emit ten thousand 
different kinds of rattles and noises. And 
the motor had lost some of its pep; it was 
overheating. The transmission was groan
ing. The clutch slipped when changing 
gear. Everything seemed to be going wrong. 
Jones put her in the back yard and dropped 
around to a car dealer friend of his the 
next morning. The friend came back with 
Jones, and looked over the buy of the day 
before.

Tricks of the “ Gyp”
“ You’re gyped, Jones, and you’re gyped 

badly,”  said the car dealer friend. “ In the

first place this is a 1922 model instead of a 
1926. All those squeaks you now hear were 
in it when you bought the car but the man 
who sold it to you squirted heavy engine oil 
in all the places and then wiped the outside 
off. That stopped the noise long enough for 
him to demonstrate and sell it to you. The 
lining on your clutch is worn, but he has put 
some sand on it which made it grip for a 
time.

He doped the gasoline with ether to give 
pep to the motor. It’s an old trick. About 
three ounces to five gallons of gas makes 
a racer o f a piece of junk. When you put 
your own gas into the car you diluted the 
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Tr i c ks  P l a y e d  on
mixture so that there wasn’t much pep pro
ducing ether left. The water circulation is 
faulty and your motor is heating. The mo- 
tometer doesn't show it, I know, but the 
bottom has been knocked off so that heat 
won’t register.

“ The ‘gyp’ put extra heavy oil in the 
motor to help it to run smooth. Your oil 
reduced it considerably in consistency and 
took away some of the smoothness you 
noticed when the ‘gyp’ started out.
And I’ ll bet you’ ll 
ground cork or saw
dust m i x e d  w i t h  
h e a v y  oil in t h e  
transmission to take 
out the noise 
there. It’s an 
old trick of 
‘gyps.’ If there 
is a worn pin
ion ring gear 
there the mix
ture makes it 
sound like a 
new one for 
about twenty 
miles.”

Jones went back to the office Monday a 
wiser but poorer man.

Many practices of crooked dealers are 
illegal, but someilmes they get away with 
their work even in court. There is the case 
of the “ gyp”  who put cotton bolls into a 
transmission in order to take up a slap. In 
court he was vindicated because he set up 
the defense that he put the cotton bolls in 
because of their oil content.

There are two classes of garage men to 
beware of. One class is the used car dealer 
who fixes up pieces o f junk so that they 
run like new cars— for a while. The other 
class is the unscrupulous mechanic who 
tinkers with any kind of a car that is 
brought to him.

Williams is a case in point. Williams is 
a man of character in a large mid-western 
city. He is the owner of a good sized 
garage which for a time was managed by 
a man named Clark. The first few months

U s e d  Car  Buy e r s
that Clark managed the garage, the profits 
ran about twice what Williams expected.

“ How is it that we are making so much 
money, Clark?”  asked Williams one day 
as they were going over the records.

“ Oh, that’s all in the way you run the 
garage,”  was Clark’s reply.

Swindling the Automobilist
But this didn’t satisfy 

Williams. He investigated 
and found that he was run
ning a “ gyp”  g a r a g e .  
Much of the work that was 
being done was car over

hauling. A car 
owner would 
bring his car 
in to be over
hauled. Clark 
w o u l d  take 
the rear end 
down, take out 
all the insides 
and carefully 
c l e a n  them 
and put them 
away. T h e n  
he would take 
out a lot of 
old parts that 

were badly worn and well covered with 
grease. These would be grouped around the 
man’s car and he would be invited to come 
in. Clark would show him the worn parts 
and indicate what was need*-*! to put the car 
in “ apple pie”  order. The car owner would
O. K. the job. When the owner was gone, 
Clark would put the cleaned old parts back 
in and the job was finished. Clark is now 
out o f a job and Williams has a new 
manager.

The traveling public, America’s army of 
modern gypsies who go touring the country, 
are easy prey for the “ gyp.”  He knows 
they are travelers and are not likely to re
turn to his town. He is certain that he can 
fix them up so that they will get far enough 
away so that they won’t come back.

A car stopped in front o f a garage in 
the South one day after a rain. The motor 
was missing a bit and the motorist felt it 
should have attention. All the trouble was
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that a connection ha9 become loosened and 
one of the spark plugs was a little wet. 
What did the garage proprietor do?

“ Your trouble is in your spark plugs,”  
said he. “ Better leave the car here for ten 
or fifteen minutes while I put in new 9park 
plugs.”

The motorist agreed and left the car 
with him. He immediately took out the 
old spark plugs, washed and wiped them 
off, painted the tops red and put them back 
yi the engine. He charged them for all new 
plugs and they went on their way.

Another tin-canner developed a piston 
slap in his old bus. Sounded too bad to 
let go so he stopped beside the roadside—  
at a “ gyp’s”  place. The brakes were not 
holding like they should, the radiator leaked 
a bit and he needed new oil in his crank 
rase.

The next day the tourist got his car. The 
piston 9lap wa9 gone, the radiator didn't 
leak any more, and the brakes— well he 
never saw brakes take hold like they did. 
He supposed his crank case had been filled. 
He later found it had been. But how?

Oatmeal Stops Leaks
The radiator leak had been stopped with 

a mixture of bran and oatmeal which had 
been dumped into the radiator. An old 
trick of the “ gyps.”  Some Fuller’s Earth 
had been rubbed on the old brake bands 
and that was what gave them their awful 
bite. The slap had been 
taken out of the pistons 
by knocking them out of 
round with a hammer.
And the “ gyp”  had filled 
the crank case with oil 
that had been taken out 
of other cars and allowed 
to settle so that it wasn't 
too dirty.

The easiest way is the 
thing that interests the 
“gyp”  always. He has a 
makeshift for a l m o s t  
every part of the car.
Four wheel brakes? Cer
tainly. When they get 
out of adjustment and 
don’t take hold evenly all 
the “ gyp”  does to fix 
them is to put a kink in

one of the brake rods. Another “ gyp”  wa9 
called on to take care of a car with a rear 
main bearing leak. He simply removed the 
oil line that led to the bearing, soldered up 
the open end and let it go at that. What did 
it matter to him whether the rear main bear
ing got any lubrication or not?

The real “ dirty work”  o f the “ gyp”  i9 
done on the insides of the car, about which 
the public knows little. The transmission is 
a gold mine for the crooked garage man. 
He has a bottomless bag o f tricks. Fre
quently he puts a pound of powdered 
sulphur in the transmission before the 
grease is added. After this is well worked 
up and stuck onto the gears, the grease is 
added and an almost perfect running trans
mission is obtained— for a while.

Shackle bolts are necessary in a car, but 
the public knows little about them. When 
they become worn and need replacing, the 
“ gyp”  drives little wooden wedges around 
points showing wear. All squeaks stop.

Bushings are also needed in a car, and 
when they are worn they should be re
placed with new ones. But the “ gyp”  drives 
the old bushings out and cuts down one side 
with a hack saw. Then he takes a piece of 
shim stock, which is thin sheet brass, and 
winds a piece around the outside of the 
bushing. The old bushing is then replaced 
in the car, reamed out to the proper inside 
diameter and the job has been done at small 
co9t— and will give small service.
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Sham O v e r h a u l i n g  Fools M o t o r i s t s
A lot of trouble is caused by the “ gyps”  

for legitimate garage men. For instance, a 
“ gyp”  will sell a car as a 1923 model. 
Later something goes wrong and the owner 
tells the garage man that it is a 1923 mode! 
and gets a price for the job. When the car 
is brought in it is found that the part pur
chased for the car doesn't fit. Then the 
serial number is sought out and it is found 
that the car is a 1919 model. Frequently 
owners of cars buy new tire rims and get 
the wrong one through no fault of their 
own except that they do not know what 
model car they have. When such a thing 
happens the car owner is likely to blame 
the dealer from whom he purchased the 
tire rim, whereas the “ gyp”  who sold him 
the car is responsible.

Ignorance Is Costly
The car owner who has picked up a few 

technical phrases and a little mechanical 
knowledge is an easy target for the “ gyp.”  
Not long ago such a man dropped into a 
garage and told the boss that his motor was 
missing and that there was carbon in it.

“ I must have my motor cleaned, the car
bon is making it miss,”  he told the pro
prietor, who was glad to believe him.

“ I’ ll fix it up for you in fine shape,”  the 
“ gyp”  assured him, and quoted him a price 
of $21 for the job.

This satisfied the owner and he went 
away feeling that his car would soon be 
back in first class condition. Later the car 
owner returned, got his car and drove away, 
after paying the $21. Everything seemed 
shipshape. How long it would remain so 
is a question.

All the “ gyp”  had done was take the nuts 
off the cylinder head, grease up the bolts 
and replace them, and p it in one new spark 
plug that had a cracked porcelain. He did 
rub the motor block off a bit and that made 
it look as if it had been thoroughly gone 
over.

This mechanical tyro car owner, however, 
is about on a par with another of the 
species who has just a little technical 
knowledge. This other man, Smith we’ ll

call him, went into a “ gyp's”  place one 
day and strutted his motor knowledge.

“ I have a car out front that needs at
tention,”  he majestically said. “ I have 
driven it about 7,000 miles and it needs 
oversized valves and new rings, besides a 
little overhauling.”

“ I’ ll fix you up, Mr. Smith,”  said the 
“ gyp”  without even so much as the bat of 
an eyelash; he was a keen student o f human 
nature and knew enough to take Smith at 
his word.

The car was accordingly brought in and 
looked over and Smith was quoted a price 
of $185 for the job. The truth of the whole 
matter was that it was practically a new 
car then and in fine mechanical shape. 
Smith, however, had read o f oversize pistons 
and a few other things and liked to display 
his superficial knowledge.

Here’s what the garage man did for the 
$185. He took off the head and cleaned 
out the carbon. Then he took the pistons 
that were already in the motor and sten
cilled on the top o f each .015, meaning 
15/1000 oversize. The old pistons were 
then put back, the head replaced and the 
car delivered. The “ gyp”  got $185 and 
Smith was well pleased.

It may seem that a car owner is out of 
luck unless he has a dark skinned chauffeur 
who knows enough about cars to see to it 
that the garage man does his job in the 
way it should be done. But here, again, 
the car owner is sometimes cheated.

“ Boss, y o ' all better give me ten gallons 
o’ gas and another spark plug,”  says Sam, 
a colored chauffeur in a large Eastern city, 
to a “ gyp”  garage and filling station owner.

“ I got ya, Sam,”  pipes back the “ gyp.”
And Sam was given ten gallons o f gas 

and nothing else. However, he signed for 
fifteen gallons and a spark plug, installed. 
His boss paid it and didn’t know the 
difference.

Yes, the “ gyps”  seem to have it. And 
if they haven’t gotten you yet, you had 
better watch out because, like the goblins 
and the ghosts and the witches, they will get 
you if you don’t watch out
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A Garage With a Million Tacks
THE intricate pattern 

of the door decora
tions o f the double 

garage shown in the il
lustration is traced en
tirely in nickel-headed 
tacks. The design was 
first sketched on the 
doors with a pencil and 
the tacks were ham
mered in place. The 
large number o f tacks 
used has caused it to be 
called “ the garage of a 
million tacks.”

The walls are of 
bright blue stucco and 
the wooden doors are 
painted in the same color, so that the bright 
heads of the tacks stand out with silvery 
brightness against the background. The 
garage is attached to a private residence in 
Beverly Hills, California, and faces directly 
on the street so that passers-by may catch a 
glimpse o f this unique structure.

N E W  D ISE A S E S  C A U SE D  BY 
H IG H  A L T IT U D E  F L Y IN G

When the airplane becomes as widely 
used as the automobile, air travelers will be 
subjected to an entirely new set o f disease 
conditions. This is the word of physicians 
who have been studying the effect of high 
altitudes and rarefied air on the human 
system.

Flyers accustomed to traveling in the 
upper reaches of the earth’s atmosphere will 
eventually develop an increased capacity to 
absorb oxygen in the lungs. The number 
of red blood cells will also very likely in
crease.

These anatomical changes will of course 
be a gradual evolutionary development, and 
it will take generations for humanity to be
come thoroughly acclimated to the varying 
conditions encountered at sea level and at 
10.000 feet in the air.

Many war fliers who became accustomed 
to high altitude flying suffered injurious 
after effects. Acute alcoholism produces an 
effect similar to that which overtakes the 
rare-air flyer.

A U T O M A T IC  P L O W  D O E S A W A Y  
W IT H  H IR E D  M AN

By equipping his tractor with an auto
matic pilot, the up-to-date farmer will be 
able to set his machine to work in the morn
ing and return at nightfall to find his field 
entirely plowed and his tractor waiting for 
him with the engine shut off. Tests recently 
made at Pawnee City, Oklahoma, proved 
the piloting device to be entirely practicable.



HOW TO BUILD
By T. W . H O D G D O N

An airplane that will fly well need not cost much. Here is an 
outline of the rudiments of airplane construction which will 
put the amateur flying enthusiast on the road to owning his 
own airplane. This article tells how a light airplane is designed.

This little ship, weighing only 400 lbs., flies with a 20 horsepower motorcycle engine—  
and it doesn’t use all the horsepower at that I For description o f such a plane read 
accompanying article, the first ever written in nontechnical language for the novice.

6 6 T J O W  can I get into aviation?”  That 
■ I  question is on the lips and in the 

minds o f the eveready, progressive 
young Americans o f today. Thousands upon 
thousands o f young Americans realize that 
within twenty-five years the airplane indus
try will outrival even the stupendous pro
portions o f the automobile industry of to
day. These young men know in their very 
souls that aviation is the game for them. 
But the greater portion o f this newly air- 
minded. population is bound to be disap
pointed. There are only so many positions 
open in the aircraft manufactories— and 
these are not only filled— but each position 
has hundreds o f applicants ready to step 
into a vacant place.

One o f the oldest and best known air
plane concerns in the country recently found 
itself beset with a total of 25,000 appli
cations from ambitious young men willing 
to work for little or nothing in order to 
get a start in the aviation industry.

There’s a much easier and less competi-

B e g i n n i n g  —  A
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tive way for the young American to learn 
aviation from the ground up, and this is—  
build your own airplane.

The Easier Way to Do It
The question naturally arises in the read

er’s mind— “ Is it hard to build a plane— is 
it hard to design a plane— and if I do de
sign it and build it, will it really fly?”

There is but one answer. You can design 
a plane, you can build it yourself at small 
cost— and there is one way in which you 
may be absolutely sure it will fly. All it 
takes to be sure your plane will get into the 
air is a little plain arithmetic and the formu
lae given here.

To fly, and fly successfully, a plane must 
meet the following requirements:

1. The lift exerted by the wings must be 
greater than the weight of the plane loaded 
for flight.

2. The power delivered from the motor 
must be enough so that the thrust by the 
propeller will overcome the resistance

C O M P L E T E



aru AI RPLANE
and FLY IT YOURSELF
which the machine presents to the air. Re
sistance is measured in pounds, and so is 
thrust.

3. The plane as a whole must be balanced 
about a common center, known as the center 
of gravity— with control surfaces which, 
when moved, will revolve the ship about 
this common center. This means that the 
ship will be controllable in flight.

A light plane such as de
scribed above may be easily 
designed to fly 
with a motorcycle 
engine. By this, 
we do not mean to f 
infer that an en
gine m i g h t  be 
taken d i r e c t l y  
from a motorcycle 
frame and fitted 
into th e  engine- 
bed of a light 
plane ready for 
service. The In
dian motorcycle 
engine of 72 cu. 
in. piston displacement will develop ap
proximately 18 horsepower at 4,500 r. p. m. 
in a motorcycle frame. Taken from the 
motorcycle, and tuned especially for air
plane service, this same motor may be made 
to develop in the vicinity of 25 horsepower 
with a degree o f reliability which is aston
ishing. Just how the horsepower of the 
motorcycle engine may be increased will be 
described in full in next month’s article.

Design of Light Sport Monoplane
Let us take the case of a light sport mon

oplane which will fly with less than 20 
horsepower, carrying one person with ease. 
In designing this plane, we will strive for 
stability and low landing speed, rather than

S E R I E S  for the

high speed. Low landing speed is more de
sirable from a safety standpoint.

The very first essential for us to know 
before we can use any airplane design 
formula is the Height of the plane loaded 
for flight. The weight of the bo.lv of this 
machine will be about 150 pounds, includ
ing gas tank, seating and control arrange
ments, as well as the landing gear. The 

monoplane wing, including 
struts and wiring, will weigh 

about 05 pounds. 
The rudder and 
tail w o r k s  will 
weigh about 2!) 
pounds, w h i e h 
gives us a total of 
235 pounds. Let 
us add 20 pounds 
for fabric cover
ing, fittings, etc. 
The motor, com
plete with propel
ler, will weigh 
about 125 pounds, 
which gives us a 

total empty weight of 380 pounds. These 
weights can be checked up by the reader 
as we go further into the construction of 
the plane, as wood weighs a certain num
ber of pounds per cubic foot, according to 
the species. Spruce weighs 25 pounds per 
cubic foot, pine weighs 25. fir weighs 2.3, 
and ash weighs 39 pounds per cubic foot.

It is astonishingly simple to calculate the 
weights of the wing panel, fuselage, and 
other parts, merely by finding the volume 
of each strut, longeron and wing rib. just as 
a schoolboy finds the volume of the water 
contained in a vessel of certain dimensions.

Now then— the weight of the plane empty 
is 380 pounds, and we must add the weight

Amateur FLYER
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Up aloft, free to go where you will! This little 
ship is being flown with a twin cylinder motor
cycle engine and can make 65 miles an hour.
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of the pilot, 160 pounds, the weight of the 
gas and oil, 16 pounds. This gives a total 
weight, loaded for flight o f just 556 pounds.

How Is the Lift Obtained?
In building or designing a plane o f any 

sort we must first select a definite wing 
curve to use. We will select the U. S. A.

the ground at 45 miles per hour, so we use 
the formula:

W E I G H T  O F  P L A N E
W I N G  A R E A  =  -------------------------------------------------

C O E F F IC IE N T  X S P E E D  X  S P E E D  
It is really quite simple to substitute 

weights in this formula. We know the co
efficient of the wing, and we know the

Characteristics 
Wing Span 
Overall Length 
C h o rd  
Wing A re a  
Ele va to r Area  
Stabilizer Area 
Rudder Area  
Weight Em pty 380Lb5 
Weight Loaded 556Lbs 
Hiqh Speed 65MPH. 
Landing Speed 40M.PH

Z 5 '
17' 

4-4" 
L/Osq' 
7.5jq' 
75sg' 
4.5sq'

27 wing curve, using the data which is listed 
in Figure 2 of the drawings. This is scien
tific data, and without it we would not be 
able to calculate the possibilities o f the 
plane’s actual flying. The lift coefficient 
for the U. S. A. 27 wing curve at 8 degrees 
angle of incidence is .002521, as will be 
seen from the list in Fig. 2 of the drawings. 
Lift coefficient is a name given to a number 
which, when it is multiplied by the other 
factors entering into the design will give 
the desired answer.

We select the 8 degree position because 
we want to get the most lift possible in 
leaving the ground at slow speed. What we 
want to know first is— the number of square 
feet wing area needed to take the plane off

weight of the plane, and the speed is 45 
M. P. H., so, substituting and dividing, we 
get 556 pounds, divided by the coefficient 
.002521x45x45, and the answer comes out 
as 109.01 square feet of wing area needed 
to fly the ship at 45 miles per hour. Let 
us figure high, and call it 110 square feet 
of wing needed.

Next, let us determine the size o f our 
plane. Good dimensions are as follows:

W in g s p a n ........................................ 25 feet
Cord of wing (w idth)...........  . 4 feet 4 in.
Overall length ................................15 feet

Now that we have the sizes determined, 
let us look at the assembly drawings in 
Figure 1. As you will see— this is a par
asol type monoplane, with the wing above
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the body. This design is noted for its 
strength with light weight, economy of con
struction, and most of all for its stability in 
(light. Let us now figure the power needed 
to fly this monoplane. Note that we are 
hasing all calculations on a take-off speed 
of 45 miles per hour with the wing set at 
an angle of 8 degrees to the air. Actually, 
the wing is at 3 degrees with the fuselage.

The form ula for power required is: 
Horsepower Needed=

Resistance X Speed 
375

Now before we can 
use this formula we 
must determine the 
resistance which the 
plane presents to the 
air at 45 miles per 
hour. This is done 
hy using the follow
ing formula with the 
data we have in the • 
lists in Figure 2.

A is a shape co-efficient determined from 
wind tunnel tests, listed in Figure 2 of the 
drawings. Area as referred to above is the 
cross section area as shown in the frontal 
drawings in Figure 2.

First let us use the above formula in 
determining the wing resistance. Consult
ing the list of coefficients, we find that the 
K for the U. S. A. 27 wing curve at 8 
degrees is .0001534, and we know that we 
have 110 square feet of wing area. Hence, 
substituting in the formula we get: .0001534 
x45x45 which equals 34.16 pounds. We 
must find the resistance of the various other 
pieces of the structure and add them all up 
to get the total resistance.

R E S IS T A N C E S  (Coefficient) X
SPEED  X SPEED X A R E A

To Figure the Fuselage Resistance
Now let us determine the resistance of the 

fuselage, landing gear, struts and tail sur
faces. Looking at the list again we find 
that the K  for fuselage shapes is .00120 
and by looking at the frontal area drawings, 
wt see that the area is about 6 square feet. 
Hence, the resistance figures up at .00120x  
6x45x45 or 14.5 pounds.

It is easily possible to find the resistance

of all the other items exactly as we found 
this one, so we will not go into further cal
culations here. For more information on 
the methods to use in determining the resist
ance of the various parts of an airplane, see 
the textbook of military airplanes, “ Military 
Airplanes”  by Grover C. Loening. This 
textbook is a masterpiece on elementary air
craft design, and constitutes much food for 
thoughtful study on the part of any aviation 

enthusiast who really 
desires to acquire 
some first hand in
formation which is 
not too deep.

The resistance of 
the machine shown 
in the drawings will 
be as follows:
W ing resist

ance ........35 lbs.
Fuselage re

sistance 14.5 lbs.
Wheels and land

ing gear .. 2.18 lbs.
Tail surfaces and struts............... 10 lbs.

T O T A L  R E S IS T A N C E .............. 61.68 lbs.
It is advisable now to add at least 10% 

to these figures, because it will be remem
bered that the ship is inclined at an angle of 
8 degrees for the take off, hence the resist
ance will be somewhat greater. Adding 
10% to 61.68 lbs., we get 67.84 lbs. as the 
total resistance.

We may now proceed to find out how 
many horsepower are actually required to 
fly the plane at 45 miles per hour. The 
formula with values in it will look as fol
lows:

RE SISTA N C E  (67.7) X SPEED (45)
H O R SE P O W E R  = ----------------------------------- 1

375
Multiplying and dividing this out we get: 

8.11 horsepower actually required. Con
siderably less than nine horsepower will fly 
this plane then, at 45 miles per hour.

Constructing the Plane
Now that we have taken up the elemen

tary principles of airplane design, it should 
be possible for anyone, with a little study, 
to get designs together, and make drawings 
or have them made from their own pre
liminary sketches. Of course, the designs 
which we have followed through in the first 
part of this article are such that the plane

izt thu method m making o rib 
I&"’ z ' Spruce

I Braces of t  * i  spruce 

I These triangles o f &  "
' J  - Ply veneer

Template used to g et an r

i Hints on building wing
seme curve
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H o w  a Pl ane O b t a i n s  Flying L i f t

(K  is  mathematical 
sym bol standing 
fo r c o e ffic ie n t)

FIGURE 2

In  Piqurinq resista
use the K  listed here 
fo r the various bodies

M
"F- A ‘

Strut 
ttox.Diam. 

ib a c k
K = 0 0 0 3 8

\ Wire cable 
h = 0 0 2 9 0

Fuselage K=O O izo

Wheels
K  =ooz

Resisiance=K*Area*Speed’Speed 
For Area'see drawinq 
at top oFthis page

List o f K'sfor (J.S.A27 
winq curve at various 
angles o f resistance.

Cift=P*^^itPdSpeed

t Lift Ks for(JSA27 "
At 5 angle ofincidence-ooi6ii
" 4 '

y  " 
6* "
T  -  

& "

-00/734
=00/9/5

=.002/45
=0023/2
=00252/

Resistance ofKsforO.SA27 

At dangle of incidence=000/023
<3 .000/534
Id Find Power required 

use Form ula
H. P= Resistance * Sneed 

___________________ 3 7 , 5
Follow These Formulae in Designing Your Plane
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will fly, and it may be that the builder will 
prefer to utilize them as they are.

In constructing the plane, it is most es
sential to get the structure as light as pos
sible, with the greatest of strength. After 
you have designs for your plane complete, 
;ind have had drawings made, the complete 
drawings should be submitted to a reliable 
engineer for stress analysis, in order that 
you may be sure the structure will be 
strong enough.

An engineer can make stress calculations 
and tell you if the sizes of the various mem
bers are strong enough to stand the strains 
imposed on them. Each type of airplane 
demands different strength in different 
parts, hence it is very important that you 
proceed to get your plane drawings in
spected.

How to Construct a Fuselage
In the drawings in Figure 3 we show a 

good type of modern inexpensive, easily

built fuselage construction. This type, known 
as the stick and wire type of building, is 
familiar to almost all light plane builders, 
and while it is being rapidly supplanted 
by steel tubing, the welding of the steel 
tubing and its uncertain strength w'hen built 
by amateurs has led us to defer the build
ing of such a fuselage until a later date. 
The fuselage shown in the drawings has 
plywood formers, ash longerons, and the 
-111311 turnbuekles are made frem motor
cycle spokes and 19 gauge sheet steel, cold- 
rolled.

In the fuselage shown, which will do for 
any light plane of the type under consid
eration for motorcycle power, the longer
ons should be 7 s by 7is inches at the bow 
of the ship tapering to ~*H by %  inches at 
the stern post. The struts and engine bear
ers should be of spruce. No particular 
paring of dimensions should be done on 
such a fuselage, as there are so few struc
tural members that the weight saved would

be inconsequential. The plywood formers 
are of the brand of plywood known as Has- 
kelite, and may be secured from the John
son Airplane Supply Company, who do a 
large airplane parts business at Dayton, 
Ohio. The wire for the turnbuekles and the 
nickel steel bolts may also be secured from 
the same source.

I
mm\\\ i m m

|W* C'

V

Make aileron and 
control pone! 
hinges from  
%  rod as shown 
c  here

Another type of fuselage construction 
consists of framing with a Warren truss of 
light spruce members. These are secured 
to the longerons with a set of plywood gus
set plates. Such a method of building up 
a fuselage is very cheap, but is not so 
rugged as the somewhat heavier type shown 
in Figure 3. The fuselage in Figure 3 
should not cost over $10 to build.

A light, strong landing gear assembly is 
shown in the drawings. Upright members 
of steel tubing, with a plate welded or bolt
ed across the bottoms to hold the rigid axle, 
with diagonal wire bracing as well as brac
ing to front and rear. Use wheels which 
can be purchased from any Aero supply

Construct elevators, 
rudder, etc. os shown 

hare.

house, but do not use wheels with less than 
3-inch tires, as these wheels will catch in 
ruts and will prevent easy handling on the 
ground.



Z6 M O D E R N  M E C H A N I C S

Some Amateur Airplane Jobs

The Myers Midget can do 100 miles an hour 
with ease. It is a single seater with a two- 
cylinder engine. The span is only 16 feet.

Here’s the homebuilt biplane Gene 
Shank built when but 16 years of 
age. Powered with an il-horsepower 
Harley Davidson it flew very well.

These Types of Plane Are Reliable Performers
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Have an Engineer Analyze Your Drawings
Tail Surface, Size, Construction

In constructing the tail surfaces, con
struct them to dimension:* which may be a 
trifle oversize, rather than undersize. Con
struct framew'ork as shown in the drawings, 
with dimensions given. These tail surfaces 
should be ample for a plane of the size 
shown in Figure 1.

Hinges for rudder, elevators, and ailerons 
may be simply and easily constructed from 
pieces of cold rolled rod, as shown. Horns 
or levers to attach control wires to are made 
integral with the different surfaces as shown 
in the sketches.

Construction of the Wing Panels
The wing panel must be constructed with 

the curve of each rib exactly the same, and 
to facilitate matters, a template must be 
made, as shown in the drawings. To make 
one of these templates, it is necessary to 
secure a full size blueprint of the wing 
curve we selected to use— the U. S. A. 27. 
\ny airplane supply house will supply a 
hleuprint of this curve, or it may be ob
tained from the National Advisory Com
mittee for Aeronautics, Washington, D. C. 
If the wing curve is not followed in each 
and every rib, the wing will not lift as it 
should, and you are likely to have a plane 
which will not fly at all. It is very neces
sary to have a wing which is correct.

Build the two wing spars up to fit the 
two spaces in the wing curve, as shown in

the drawings. You will have to determine 
the actual cross section of the spars from 
the blueprint of the wing curve you use. 
It is possible to build a light, strong, spar 
up out of three pieces of spruce, making 
them up into an I section, glueing and nail
ing them together. The front spar should 
be heavier and stronger than the rear one. 
as it has to take about 60'T of the load on 
the wing. The spars form the back bone 
of the wing structure, as shown in the top 
view of the wing panel in Figure 4 of the 
drawings. The ribs, built and braced as 
shown, may be all built at once and then 
slipped on over the spars and nailed in 
place.

When nails are mentioned we refer to 
small brads about long— never use nails
any larger.

Build ailerons as shown in wing panel 
drawing.

After the ribs are in place on the spars, 
put the leading edge and the trailing edge in 
place and nail them to the ribs as shown 
The entire wing panel should now be well 
braced diagonally with wire and tun 
buckles. See top view of wing panel. Us«* 
a good grade of piano wire for this diagon. 1 
bracing.

Steel Tube Wing Struts
The center cabane struts we.ich hold the 

wing panel at its center above the fuselag'-, 
should be made of :i\" steel tubing, flu!- 
tened at the ends to take bolts. These

1 -  1 J 1 i [ !» . fl—

1 : C I X E
■ R - —  » 1 ■

1 - L . . J _ L  _ L _  1 1 1 1
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D e t a i l s  of  Fus e l age  C o n s t r u c t i o n

struts attach to the four heavy fuselage up
rights. See fuselage drawing. Likewise, 
the outrigger struts which brace the wing 
panel at a point several feet from their 
tips should be o f % "  steel tubing. These 
steel tubing struts should be streamlined by 
fairing as shown, and wrapped with cotton 
or linen airplane tape.

The wing panel should now be covered 
with cotton or unbleached muslin. Tack it 
along the leading edge, using copper tacks, 
and draw it back toward the trailing edge 
as tightly as possible, then tack it in place 
and cover the bottom of the wing panel like
wise. See that it is tacked to each rib, both 
top and bottom, at least a foot apart. Fol
low same procedure in covering rudder, ele
vators, fuselage, etc.

Now obtain some airplane dope from any 
airplane supply house, and apply this liquid 
with a good paint brush about 2" wide. 
Spread the dope evenly and not too thickly 
onto the entire wings, elevators, rudder, 
fuselage, etc. After one coat of dope, it 
is time for the tape. Get some scalloped 
airplane tape about lVfc" wide, and fasten 
it along the places where there are rows of

tacks. Then dope it and it will stick down 
in place tightly, making a neat, streamline 
job of all joints. This applies to the lead
ing and trailing edges of the wing, the tops 
and bottoms of the ribs, and the corners of 
the fuselage also. The cloth will be drum 
tight after doping, and a thin coat of paint 
or varnish can now be applied. The wheels 
also may be covered to advantage.

Control Mechanism and Seat
The seat, rudder bar and control stick 

should be built in one unit on a pair of 
chassis members of spruce about 2"x2", as 
shown in the drawings. The stick is made 
of steel tubing, arranged so that it will pivot 
in any direction. About 6" above the pivot, 
attach a clip for the control wires, as well 
as to the bottom end of the stick, which 
should be about 6" below the pivot. The 
rudder bar may be made of steel tubing or 
of spruce, according to the builder’s ingen
uity. In all this work, bear in mind that 
extreme lightness with greatest of strength 
is necessary. Connect controls as shown in 
the diagram— But do not connect the con
trols until you have balanced the airplane 
as a whole as described in the next section.
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Making Sure o f  Correct Balance
Center of lift

In balancing an airplane, the center of 
gravity— the point about which the machine 
will balance— must be directly under the 
center of lift. Looking at the diagram 
showing center o f lift you see the airplane 
mounted upon a sawhorse. It may he actu
ally balanced by this simple method.

This balancing operation must be con
ducted after the engine has been fitted in 
place, complete with propeller. Get the 
tank filled with gasoline, the oil tank filled, 
and get into place in the pilot’s seat your
self—with the machine on a sawhorse, as 
shown. Now have a helper move the plane 
forward and backward until the plane bal
ances on the sawhorse. The point at which 
it balances must be directly underneath the 
point on the icing which is the center of lift. 
I he center lift for the U. S. A. wing will 
• "trie at a line drawn from wing tip to tip

about 35Vi to 10' i back from the leading 
edge. In the case of the L. S. A. 27 wing 
curve, with a chord of 1 feet 1 inches, such 
as we figured on here, the center of lift 
will be about 20 inches back from the front 
of the wing.

If you find the wing is not in the correct 
place, balance the plane by moving the 
whole pilot’s seat and control assembly 
backward or forward— or alter the position 
of the wing itself by shortening or lengthen
ing the center struts which hold the panel 
above the fuselage.

This wing panel should be set at exactly 
3 degrees angle of incidence, when the 
plane is absolutely horizontal in flying posi
tion, as it is shown in the side view. Use 
a protractor and a straight edge for lining 
this work up.

In the next issue, we will describe in detail, with the aid of drawings, just how 
to tune up a m otorcycle engine so that it will fly a light airplane nicely. Also, we 
give directions for flight-testing the com pleted job.



Electricity from Air
Below Is shown a Viennese inventor with his 
machine for generating electricity from the air.

At the right is the 
current-producing air 
wheel as it looks 
from  the outside.

H ow  would you like to bite this six-foot 
cylinder out of a block of solid granite? A 
new rotary core drill cut this tube out of the 
granite slab in a few  hours.

Wide World.

Imagine the embarrassment of the crew 
of this motorboat when the heavy sand
bag dropped by the airplane lands on 
their deck! This is a new sport, with the 
swooping airman trying to score a hit

These piano players aren’t posing 
for a rattling good illustration for 
one of Edgar Allen Poe’s grim 
stories. The skeletons are employed 
by a music school to illustrate the 
round-shouldering effect o f sitting 
on a piano stool without a back rest.

V\[EW
iru
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The motor o f this tiny yacht is installed be
neath the aft deck and exhausts through the 
open end o f the boat. It can be attached or 

removed at will.

Science keeps pace with the 
needs of man, as shown by 
these latest developments from 
the far corners of the globe.

K in ks
Science

This 60-foot lighthouse keeps sailors from 
going on the shoals off the Danish coast. 
Note the unusual arrangement o f reflectors 
inside the glass-enclosed tower. The height 
o f the lighthouse is graphically shown in com
parison with the figure o f the attendant near 
the door.

Human minds must be agile 
indeed to keep abreast of the 
bewildering progress of science 

throughout the world. T h e  f a m i l i a r  
Pathe rooster is 
shown here strut
ting his stuff in 
front o f the sound 
recording device 
of the newest talk- 
i n g m o v i e  
machine. He is 
the first talking 
trademark to ap
pear on the silver 

screen.

This hospital bed can be changed to an in
valid’s chair in the twinkling o f an eye, to 
permit the patient to sit up for a cup o f tea.

The teeth of this new portable saw will cut 
through a log in one tenth the time required 
by the ordinary cross-cut. It is powered by 
a compressed air motor.

41
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Bombing a Paper Ci t y  W ith  Sand Bags

—Keystone.

A  “ HOUSE of cards”  representing der
ricks and office buildings of oil 

fields in the near East was constructed as

Krystone

a target for airplanes in a recent British 
aerial pageant. The picture shows a fight
ing plane ready to drop a sandbag on the 
flimsy buildings. A direct hit will cause 
the paper structure to collapse as if struck 
with a high-powered bomb. Note the ropes 
bracing up the chimneys and derricks.

M A G N IF IE S  V IB R A T IO N S  1,000 T IM E S  
A seismograph so delicate that the heat from a lighted 

cigarette will affect its accuracy has been installed in a 
specially built cellar at Fordham University, New York. 
The cellar is built with 18-inch concrete walls to absorb 

surface vibrations and to insure constant 
temperature. The floor is separated from 
the walls, going down to bedrock, on which 
the instruments are mounted. Some idea 
of the delicacy of the new seismograph may 
be gained from the fact that it registers a 
steady vibration during a snowstorm.

Sitting in his special cellar, Father John 
Tynan can get an accurate record of an 
earthquake occurring 7,000 miles away. 
Earth vibrations are magnified 1,000 times. 
The new instrument is known as a Willip- 
Gallitzan seismograph, and is imported 
from Esthonia.



f c m t a d !  Here’s the tyirst 
Lesson in FLYINGBy PILOT 

GENE SHANK
Who broke the world’s Loop- 

the-Loop Record Few people know more about air
planes than Gene Shank, who built 
one when he was 16 years old, and 
has been flying ever since. Here he 
gives you authentic information 
on how to get your airplane off the 
ground — and back again safely.

EVERY good flier must acquire certain 
knowledge of the principles of aviation 
before he takes to his wings. He must 

have a full and complete knowledge of the 
reason an airplane is able to fly, and he 
must know how an airplane is built. A pilot 
is never better than his knowledge o f his 
ship.

One of the best ways in the world to 
acquire this knowledge is to build an air
plane of your own. After having worked 
out your own problems in the building of 
your own plane you will have a much bet
ter conception of the workings o f an air
plane than could be had in any other way, 
with the possible exception of a thorough 
ground school course which is usually ex
pensive. Both ways o f preparing for an air 
career are good; each has peculiar merits 
to recommend it. Bear in mind that mor
tality among students varies inversely with 
the amount of preliminary training. The 
greater the knowledge, the more apt the 
pilot is to come through his solo flight 
safely.

While it is not recommended that you 
read this and attempt to take a ship into 
the air, you pilots of tomorrow may profit

by a little “ chin session”  and ground talk, 
so that you will have a pretty good idea of 
the things a “ kaydet”  goes through in get
ting his ship into the ozone.

In flying an airplane there are two things 
a student should know and drill into his 
head until the knowledge is a subconscious 
part o f him. First, always keep flying speed; 
second, always keep in mind what position 
you are in relative to the wind.

Without those two things ever in mind, 
you cannot safely or properly handle your 
plane— flying speed especially being the 
greatest o f these two factors. Flying speed 
is obtained and maintained from two 
sources. The thrust of the propeller is the 
first o f these two sources, and gliding is 
the second. In case your primary source of 
speed ceases for any reason, known or un
known, the immediate thing to do is to nose 
the plane into a glide sufficient to maintain 
flying speed. Don’t worry about what the 
trouble is before you nose her down into a 
glide, or your troubles will pile up and 
so will the ship.

With these two precautions dinned into 
the old noodle, you are ready to seriously 
entertain the notion of taking a ship aloft.

43
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NEUTRAL

RIGHT 
TURN/

L E F T ' * / /  
TURN /  /

\ \

R I G H T  W I N G

D O W N
The pilot’s seat in an airplane cockpit is shown in this diagram. Various 
movements of stick and rudder control direction of the plane as illustrated.

The next precaution to take is a liumane 
measure designed to prolong your life, pro
mote your health, and initiate you into the 
ancient order of Native Sons from Missouri.

It is this: Don’t take anybody's word that 
there is enough gas aboard, or oil or water. 
Check these points yourself! See for your
self that the work delegated to mechanics 
is properly done. See that the plugs are 
tight: examine the principal control wires 
and move the rudder bar and control stick 
in all directions to make sure the ailerons 
and elevators and rudder are on the job and 
functioning properly.

The motor should he run idly until it is 
thoroughly warmed and the oil is circulat
ing at the proper pressure. Test the old 
mill out for revs, reading from the tacho
meter without which no plane is complete, 
and he sure not to race the engine for more 
than a few seconds when determining this.

During this preliminary warming up the 
wheels should he well chocked, or the wings 
held hv men to prevent the machine from 
getting under way when the motor is 
gunned.

When the power plant is functioning re
liable . taxi to a smooth level runway with 
hard dry ground having short grass. If 
possible fi\oid rough ground, soft ground, 
or ground having hummocks of grass. Make 
sure before finally heading into the wind 
that all controls arc working properly, that 
no planes are coming in to land or take off,

then deliberately “ give her the gun”  as fast 
as the motor will speed up. Avoid throw
ing the throttle wide open all o f a sudden. 
High compression motors last longer if full 
loads are shouldered gradually. Start off 
with full power directly into the wind.

When the ship has attained fair speed, 
which is usually within 25 to 50 feet, push 
the stick gently forward. This raises the 
tail and at the same time prevents the ship 
from leaving the ground until it reaches 
proper flying speed.

At this point it is well to impress you 
with the need for pulling hack gently on the 
stick after the ship levels off on her run 
along the ground. Otherwise the tendency 
will he for the ship to raise her tail, with 
the attendant danger of lowering the “ prop”  
until it hits the ground.

When the machine has attained full speed 
on the ground, pull the stick hack slowly 
until the wings assume the Mft and take the 
machine off, taking care that the ailerons 
are in neutral position until the machine is 
well up in the air.

Taking off at high speed is always best 
as the machine will have atta:ned a certain 
amount of momentum which will enable it 
to land safely if the power should fail 
suddenly.

As soon as the plane is under way it 
should he driven in a straight line at a very 
gradual angle of climb until a safe altitude 
has been reached at around a thousand feet.
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Bear in mind that the possibility of the 
power plant conking out is ever present, 
and the flyer’s first concern is to get altitude 
which can be converted into flying speed 
should such an accident 
occur.

The plane should be at a 
height o f at least a thousand 
feet before any kind of turn 
is attempted. This advice 
holds true for all save the 
most experienced pilots. If 
a turn should accidentally 
become necessary, nose the 
machine down level in order 
to maintain flying speed with 
which to negotiate the turn.

The modern airplane of 
good design has consider
able inherent stability, and 
it is always better to work 
the controls smoothly and 
easily than to jerk them.
The novice’s one great fault 
is apt to be the “ hardness”  
on controls. Owing to the 
spread o f a ship’s wings, im
mediate response is not al
ways had at the controls.
The slower and larger the 
airplane is, the more time is 
needed for controlling it.
This is one of the reasons 
why flying is an art— so 
much depends upon the 
judgment o f the man at the 
stick. It is one o f the rea
sons why flying cannot be 
learned in a five-minute 
hop, like a five-minute auto 
demonstration in which the 
owner learns to drive his 
car.

Certain precautions must 
be observed when landing.
When you have approached 
sufficiently close to your 
landing place to be sure of reaching it on a 
normal glide, throttle the motor, keeping 
prepared to give her the gun if there is any 
doubt about reaching the field. Do not 
attempt to stretch a glide. Do not land in 
a cross wind if it can be helped. Always 
land into the wind. This exerts a braking 
effect on the ship and will make it easy to

control.
One of the most serious mistakes the 

novice is apt to make is gliding into the 
field at too flat an angle, with the attendant 

dangerous result that the 
ship is apt to lose flying 
speed, and settle instead of 
gliding as it should. Either 
a stall and a total washout 
will occur, or the ship will 
pancake and damage the 
landing gear.

All students o f aviation 
should bear in mind that 
it is not possible to learn to 
fly by reading a book any 
more than it is possible to 
learn to ride a bicycle or 
learn fancy diving by read
ing books on those subjects. 
There is needed a certain 
co-operation o f the senses 
to produce the required 
sensjs of balance. Nothing 
but guided practice under 
the eye of a skilled pilot 
will enable the aviator to 
fly properly.

The novice may argue 
that the Wrights or that 
Glenn Curtiss taught them
selves to fly without remem
bering that nothing but 
straightaway flights w e r e  
made, and then only on days 
when the smoke from a 
cigarette went straight up 
into the air. It is much 
better to acquire at first 
hand the knowledge which 
has been gleaned by ex
perience.

The control o f a machine 
in the air is not difficult, as 
the pilot soon learns the 
necessary movements and 
acquires the reflexes which 

enable him to fly instinctively. The land
ings are the most difficult thing as good 
ones are made only by a combination of 
judgment of distance and an instinctive feel
ing for air conditions and direction.

So this is my little “ ground talk,”  gang. 
Same as I give the Kaydets who go riding 
with me the first time in preparation for

—

P I L O T  GENE SH AN K 
broke the world’s loop-the- 

loop record last year in St. 
Paul, Minnesota, with a total 
of 569 aerial somersaults. He 
also holds the endurance rec
ord for light airplanes, hav
ing refueled his W aco biplane 
in the air to keep it aloft 12 
hours. He says, the best way 
to learn to fly is to build your 
own plane.

Modern Mechanics gives 
you the opportunity to learn 
in this fashion. After an ex
tensive investigation of some 
ten of the best light planes, 
we arranged with the most 
successful o f these to publish 
their designs. No other maga
zine has ever attempted pub
lication o f a series of this 
nature, taking up both build
ing and flying in all its 
phases, with complete, work
ing plans, devised by experts.
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W hen your engine stops while in the air, a simple manipulation of 
the controls will enable you to nose down and regain flying speed.

their solo flight. I haven’t presumed to 
teach you to fly by letting you read what 
I have written here for you. But if you 
must, go to it!

And if you should ever show up at my 
flying held at Robbinsdale, and want

flight instruction, I’ ll tell you the same 
thing. Then we’ ll put a helmet and goggles 
on you, trundle the new Waco out onto the 
tarmac, and up we go!

Contact!!

Fine points o f airplane piloting w ill be taken up by  Mr. Shank in the next 
article in this series, which will appear in the Decem ber issue o f Modern 
Mechanics magazine. If you want to acquire a sound understanding o f the 
theory and practice o f flight, there is no better w ay than to follow  the articles 
by experts in this magazine. ________________

14'Foot Ball Gives Swimmers Thrill

Monster floating ball used by bathers at Cata
lina Island, California. It is fourteen feet in 

diameter.

A  FOURTEEN fo o tb a ll with over 100 
handholes is providing much sport for 

bathers at southern California beaches.
The ball is made of sheet iron laid over 

a network framing o f angle iron. It is, of 
course, hollow and very buoyant. Tfce ob
ject is for one group o f players to sub
merge the colors of their opponents. For 
this reason, the two halves of the ball are 
painted brilliantly in contrasting colors.

Before a game is played, the ball is partly 
submerged by filling it with water. This 
robs it of some o f its tricky buoyancy, and 
by crawling hand over hand on the ball the 
more daring players lend their weight to 
submerging the other side. Thie results in 
much skill being developed by the players 
in maneuvering the ball.

It is not an uncommon sight to see fifty 
bathers engaged in the serious fun of sub
merging th. colors of the opposing side. 
Such games often last for hours at a time.

It is impossible for any o f the partici
pants to become hurt through contact with 
the ball; as the outside is covered with a 
rubber sheeting.
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Inventor Makes Propeller-Driven Tricycle

A THREE-WHEELED vehicle constructed of air
plane parts and powered by a two-cylinder 

motor and small propeller has been designed by 
John Dacy, a young inven
tor of Zion City, 111.

The rear part o f the ma
chine consists o f an air
plane landing gear on 
which is mounted the mo
tor and propeller. In 
front o f this is the pilot's 
seat, suspended from a 
frame o f steel tubing. The 
lone front wheel is con
nected by chain and wire 
to the steering apparatus.

The propeller develops tremendous push
ing power and gives the machine such high 
speed that its owner has no fear o f traffic 
officers. _________

AUTO CONQUERS 
ALPINE PASSES
The St. Gotthard Pass,

Waterloo to many an Alpine 
motorist, holds no terrors 
for the motor sled shown in 
the picture. The front 
wheels are equipped with 
thin skids that support the 
weight o f the car in passing 
over soft snow banks. An 
auxiliary skid is fastened to 
the front spring assembly and passes under 
the radiator apron, providing additional 
support for the weight o f the motor. Power 
is applied through caterpillar treads of the

This motor sled is used by tourists in cross
ing the snow-covered passes o f the Alps.

Citroen type. Nothing less than an avalanche 
is capable o f stopping this Alpine car.

B IB L E  H ID E S  D RU G S
Mechanical i n g e n u i t y  of 

narcotic smugglers is constant
ly being tested in devising new 
methods of bringing their con
traband goods safely into the 
country. The picture shows a 
Bible which has been hollowed 
out in the center to provide a 
hiding place for thousands of 
dollars worth o f morphine and 
other opiates. The book was 
confiscated by Internal Revenue 
inspectors.
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REMOVES M ETAL PARTICLES FROM EYES W ITH  RING 
MAGNET DESIGNED IN ENGLAND

ONE of the latest developments 
in the field of m e d i c a l  

science is the ring magnet. It is 
proving of great value in removing 
pieces of metal from the eye after 
an accident. Workers in various 
industries often suffer from flying 
pieces of metal striking the eye. 
To rfemove such small particles is 
often a delicate operation whose 
pain is greatly lessened through 
the use o f this ingenious device. 
The operation shown here is being 
performed by Sir Richard Cruise, 
surgeon-oculist to the King of 
England and surgeon to the Royal 
Westminster Ophthalmic Hospital.

W A L K IN G O N T H E W A T E R  
N E W  G E R M A N  S P O R T
Waterproof “ shoes”  in which the wearer 

can walk about at will on lake or river sur
faces are proving popular in many parts 
of Europe. The “ shoes”  are miniature 
boats of light construction, covered over 
and fitted with air chambers, and so de
signed that it is impossible for the water- 
walker to capsize them.

A funnel at
tached to a broom 
handle is carried, 
one stick in each 
hand, to give the f- 
walker the neces- f 
sary “ thrust”  and : 
to aid him in hal- l< 
ancing.

M A IL  B O X  
F O R

M O T O R IS T S

These pontoon shoes are used in the popular European 
sport, walking on the water.

. - f Fwith an extension lev 
and placed close to the 

x-urb so that motorists can 
drive up to the sidewalk 
and mail letters from 
their cars have been in
stalled in Sacramento and 
Oakland, Cal. They are 
proving very convenient 
for motorists.
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RUBBER AUTO BUMPER A b s o r b s  SH O CKS

These cushion bumpers absorb jolts and 
jars through special ' ‘ice-tong” springs.

A N AUTOMOBILE bumper made of rub
ber and designed to absorb the shocks 

o f minor automobile collisions has been put 
on the market. The device consists o f a 
length o f solid rubber tubing attached to 
two “ icetong”  levers supported by the front 
spring coverings.

The picture shows the cushioning effect 
o f the bumpers in head-on contact. The de
vice, o f course, is not efficient at excessive 
rates of speed, but is highly effective in ab
sorbing everyday jolts and jars.

Wire Network Fools Seagulls
RESERVOIRS containing the water sup

ply o f a California city were becoming 
favorite nesting-places of sea-gulls flying in 
from the nearby Pacific until engineers hit 
upon an ingenious method o f sheltering the 
pools. Wire cables were stretched across 
the reservoirs, dividing them into checker
boards marked off into 50-foot squares. The 
wire network proved entirely successful in

protecting the pools from sea-gulls, the 
birds steering clear o f water criss-crossed 
by the shiny wire.

Until the simple network method was de
vised attempts were made to drive the gulls 
away by shooting. An automatic exploder 
was installed, but it was expensive to main
tain and not so efficient as the wire cables.

City water reservoirs are protected from becoming swimming pools for sea-gulls 
by stretching wire across the surface.
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Plane Carries Tourists  on Side Trips

A IR and ocean travel are com- ' 
bined in a Mediterranean 

steamer which carries a hydro
plane on its deck for passengers’ 
use. When the ship calls at points 
of historic interest the hydroplane 
is launched and tourists are given 
a view of the strange city from 
the air.

The pictures show the 
method o f carrying a hy
droplane on a steamship, 
ready for the use of pas
sengers. The circle below 
shows the big hydroplane 
moored to the ship’s deck.

The hydroplane is powered with chanic. The flying boat is carried on the
a 320 h. p. motor and can carry five pas- stern of the steamer where it can easily be 
sengers in addition to the pilot and me- lowered into the water when desired.

P N E U M A T IC  B O A T S  B E C O M IN G  P O P U L A R
Pneumatic boats which can be folded into who must cross large bodies o f water carry 

a small package and inflated for use when such boats as a safety measure. The pic- 
the need arises are winning popularity ture shows one o f the rafts being inflated 
among sportsmen and aviators. Many flyers with compressed air.

Leather oarlocks for two 
rowers are p r o v i d e d .  
Straps hold the oars in 
place. The boats are so de
signed that when fully in
flated the bow and stern 
rise to a point, e-ibling 
the craft to c ough 
whitecaps and r, /ive a 
heavy sea. Its portability 
and extreme bouyancy are 
selling features.

This is the type of boat 
which was brought into 
prominence by trans-Atlan
tic flyers. Byrd and others 
carried life-rafts similar to 
those shown. Such boats 
are o f little value in the 
open sea during heavy

These rubber life rafts are suown being inflated from weather, but are valuable
a tube of compressed air. Note leather oarlocks. for emergency service.



Rescue Boat Travels on Sea or Ice

This combination ice and 
sea boat was designed 
for Polar rescue work.

AN ARCTIC boat designed to run botli 
on ice and water has been invented 
by Harold E. Bailey of Nashville, 

Tenn., for the purpose of rescuing polar 
parties marooned in the great ice fields. 
Difficulty in reaching the marooned mem
bers of the recent Nobile expedition was 
experienced because of the shifting ice 
floes with stretches o f open water between 
them. A ship cannot cross the ice fields 
and dog sleds are helpless in navigating 
open water. It is its ability to travel in 
both mediums which makes Mr. Bailey’s 
rescue ship so adaptable for use in the far 
North.

In design the boat is very simple. It 
consists of a stout wooden hull reinforced 
by metal strips, with spiked side wheels. 
The prow of the ship is fitted with a steel

“ saw tooth”  blade which splits the pan ice. 
When the ice field becomes too solid for 
water navigation, the boat crawls up on 
the ice and slides along on its steel keel, 
propelled by the spikes, which have a bull
dog grip on the ice.

The navigator sits in a glass-enclosed 
cabin high above the deck, where he has a 
clear view of the country around. A crew 
of half a dozen men can be accommodated 
in the boat. Radio antenna can be strung 
on deck if desired. Foghorn, compass, and 
other instruments are carried.

The boat is useful not only in rescue 
work, according to the inventor, but can 
also be carried by the mother ship on polar 
expeditions, where it is useful in making 
short excursions where the larger boat can
not travel.

New Metal Rivals Aluminum

A NEW metal called beryllium, extracted 
as a by-product o f waste ores from 
feldspar mines, is soon expected to rival 

aluminum as a material for manufacturing 
household utensils and motor parts. Beryl
lium is much harder than aluminum, yet 
weighs about one-third less. It is four times

as elastic as aluminum, and it resists de
structive fumes which corrode most other 
metals.

The commonest type o f beryllium ore is 
known as beryl, sometimes worn as a semi
precious stone.
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Skyrocketing to

Robert Condit, 
above, is shown 
adjusting t h e  
rockets o f the 

machine which he hopes 
will carry him to Venus. 
Below is a diagram of 
the working parts of 
Condit’s machine.

Rocket machines operate more effi
ciently in the vacuum of interstellar 
space than in an atmosphere. Will 
science be able to harness this new 
force for interplanetary travel?

SCIENTISTS say that in the next few 
months we may see the first trials of 
man-carrying rockets, which will be 

shot off into space in an effort to land some 
intrepid adventurer on Venus or Mars!

Visions of a Jules Verne voyage to 
another planet are actually nearing realiza
tion through the lessons learned from recent 
rocket tests made by Fritz von Opel and 
Anton Raab, two Germans who have made 
exhaustive studies o f rockets as a means o f 
propulsion.

Through lessons learned from applying 
the rocket-propelling principle to the Opel 
rocket-propelled car, an American, Robert 
Condit, has constructed an interstellar 
rocket in which he intends tc 
shoot himself to Venus.

This rocket is capable o f carry
ing a man beyond the influence 
o f the earth’s gravity, 
it is claimed, where its 
speed will carry it 
along the orbit on
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Mars!
Will M an Ever Reach 

the Red Planet ?

Mars is 39,000,000 
miles from  the earth. 

A  rocket could reach it 
in two and a half years.

which it is aimed until it 
reaches the gravitational in
fluence o f a n o t h e r  planet. 

Large tubes project tailward, emitting the 
chemically produced gases, which by their 
jet propulsion shoot the rocket into the 
heavens.

Astronautical voyages are not a new idea. An obscure 
contemporary o f Jules Verne, one Achille Ayraud, upon 
coming across notes made by an earlier scientist, pro
posed a trip to the moon a century ago.

This is the idea credited with furnishing Verne his 
theme for the story “ From the Earth to the Moon.”

After Jules Verne’s time, when military science had 
advanced to the study of ballistics, Robert Esnault Pel- 
terie, one o f the most original scientific minds o f France 
and a noted designer o f airplanes, carefully estimated 
the weights and forces needed to propel a rocket ship to 
the moon, and found the idea not only feasible technical
ly, but projected a plan for its accomplishment before 
the Societe Francaise de Physique in the year 1912.

From that time to the present, one experimenter after 
another has made tests on various rocket-propelled de
vices. One May day in 1928 a rocket engine was fitted 
to an Opel special car at the Avus Speedway in Berlin 
to see what effect such a gaseous jet motor for rocket 
driving would have when installed on an auto.

At about the same time it was announced that 
the rocket propulsion principle was being applied 
to the airplane by Anton Raab, famous German 
aviator. It is rumored that Junkers, the famous 
German plane builder, is also working on a plane 
which will be designed to shoot through the 
heavens from Europe to America, taking 
advantage o f the rarefied atmosphere in attain
ing the enormous speed o f 300 
miles an hour while carrying a 
load of passengers in a hermetically 
sealed cabi".,

SOUNDING BALLOON 
2 0  O MILES

AIRPLANE
i 50.704 FT, 

ready;

NIT. E V E R E S T  
_ 29.000 FT

PIKE’S PEAK

(g r a y )
FREE BALL** 
35,000^ FT



Sciencê
Scientists say your pro
ficiency in sports depends 
on the “ wallop”  at your 
command. Measured in 
terms o f horsepower, how  
strong w ould you have to 
be to equal these star per
form ances?



—Ewing Galloway.
If one of these Japanese national wrestlers picks up his opponent, weight 
ISO lbs., and throws him ten feet, how many foot-pounds of energy does 
he develop? Better than a horsepower!

in Sports
In getting distance into a 
discus-throw or in tossing 
an opponent to the mat, 
strength is not every
thing. Scientific skill must 
be employed. D o you 
know the secrets these 
champions em ploy to win?

When this r~'-ty fraulein from 
Frankfort ‘ ‘leans on it”  the dis
cus simply has to go places!

—Ewing Galloway.
A shark can swim a mile in 2 
minutes. That's steaming! Arne 
Borg is a shark at swimming.

In the Icelandic “ Glima,”  national wrestling game of Iceland, harness'
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Largest Dry Dock Starts Long Journey

—Keystone.
The largest floating dock in the world is shown leaving London on its 

8,000-mile journey to Singapore.

FOUR powerful tugs are required to 
handle a single section of the largest 
floating dock in the world, just built for the 

British Admiralty. The dock will weigh 
50,000 tons when completed. It is shown 
starting on its 8,600 mile journey to Singa
pore, a trip which is expected to take five 
months to complete.

The tugs were connected to the dock by 
20-inch manila rope, used in preference to 
steel cable because of its greater elasticity. 
On its long journey the dock must pass 
through the Suez Canal, which is expected 
to afford a test o f the navigator’s skill be
cause o f its narrow clearance.

Ten Dollar Boat mins Outboard Trophy
SKILLFUL seamanship in a leaky canvas 

boat which he rescued from the junk 
heap won for Capt. E. E. Dunn of St. 
Petersburg, Fla., the Gondolier trophy in 
the recent outboard regatta at Miami.

Capt. Dunn bought his boat for $10. It 
was canvas covered, full o f holes and utter
ly unseaworthy. Liberal use of graphite, 
lacquer and box-wood was necessary to 
make it water-tight. For fifty cents Capt. 
Dunn rented an outboard motor, and with 
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this modest equipment pitted h i m s e l f  
against some o f the fastest and most costly 
boats in the country.

Gar Wood and other noted outboard 
racers were forced to trail in the wake of 
Capt. Dunn’s renovated speedster. The 
heats were run off in rough water and up
sets were numerous, but Capt. Dunn handled 
his craft so skillfully that he glided over 
the whitecaps an easy winner.



NOVEL STARTER
AIRPLANE 

ENGINE

Lady Heath welcomed home from Capetown 
tour. She found the self-starter helpful

A  SELF-STARTER operated from the 
cockpit is a feature o f the British- 
built Cirrus airplane engine which 

powered the Avro biplane piloted by Lady 
Heath on her recent solo flight from Lon
don to Capetown.

Instead of the dangerous cranking o f the 
propeller with its ever-present danger of 
becoming entangled in the blade, the pilot 
equipped with a Cirrus motor turns his en
gine over from the dashboard.

The manual starter is extremely light in 
weight and operates from the cockpit, just 
as do some cable-mechanical emergency 
d a s h b o a r d  brakes. A rope is pulled 

and the motor ticks 
ratchet. over, 

f  /  rB..<[^rin9  In effecting this, 
a simple mechanism 
is used. It consists 
of a train o f two 
spur gears which 
are out of mesh un
til the pilot pulls 

the stranded wire cable leading to the de
vice, as shown in the drawing. As the 
lower gear quadrant engages the upper 
gear, the motor is turned over. On starting, 
the increased speed of the upper crankshaft 
causes the dog to slip, allowing the spring 
loa>ed arm to swing back to normal. Then

Dangerous cranking of the propel
ler is eliminated by an ingenious 
self-starter operated from the air
plane cockpit.
the upper gear settles into the dog or ratchet 
clutch and the operating cycle is completed.

The Cirrus is a reliable engine of high 
efficiency, weighing only 245 pounds. The 
cylinders are o f composite construction, the 
sleeve of the cylinder proper being made of 
high grade grain cast iron, and the heads 
of an alloy of aluminum containing mag
nesium and copper in small proportions.

Cirrus airplane motor, with starter shown 
attached at right, indicated by arrow.

The valve operation is almost identical 
with that o f the familiar American Chevro
let motor. The push rods are of the same 
size and are adjusted in the same manner. 
Valve springs are double helical to avoid 
total failure through breakage in the air.

Should the air tourist need repairs, they 
can be effected by a handy mechanic in al
most any corner of the earth. The Cirrus 
engine is notable for its simplicity, and its 
dependability was amply demonstrated by 
Lady Heath’s 8,000-mile flight over Africa.

57



■ *“’ ur: OLD FORDS
SINCE the Ford Motor 

Company has ceased 
production on the 

universally known model 
T Ford car, millions of 
which are to be found in 
every corner of the world, 
many of these cars have 
drifted prematurely to va
cant lots and garage junk 
heaps as an expectant pub
lic floods the Ford plant 
with a deluge of orders for 
the successor to the old de- 
sign.

Does this mean that Tin 
Lizzie has served the last 
days of her utilitarian 
life? On the contrary!

New uses for the “ cast 
iron wonder”  are being 
found daily wherever a 
need for extremely cheap 
and husky power comes 
up. In motorboats, con
verted tractors, power 
sleds, saw rigs, pump and 
well drilling outfits the 
familiar bulk of the gaso
line heart of old Tin Liz
zie is seen more and more 
often these days. They are 
even being made into air
plane engines!

The Ford model T  motor 
can be bought for a price 
from $5 or $10 up to $25, 
depending upon condition.
No matter how worn, no 
matter how ready to “ kick 
the bucket”  the engine may be, repairs are 
to be had at the usual low prices in every 
garage. This will be the case for many 
years to come, for the parts replacement 
business of the Ford Motor Company is a 
huge industry in itself. So no matter what 
the condition of the engine of old model T, 
it can be bought with the assurance that 
it will provide serviceable power for years 
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to come and can be put in running condi
tion at a low cost.

One of the uses to which the Ford engine 
has been put with very satisfactory results 
is in the propulsion of boats. Developing 
12 h. p. at 1,000 r. p. m. the engine makes 
a very good power plant for driving run
abouts, launches and small cruisers. Placed 
in an eighteen foot runabout, a speed of



Rescued from a grave in the junk heap, Tin Lizzie dons work
ing clothes and makes money for the ingenious man who 
thinks of new ways to use her cheap and ample power.

about eighteen miles an hour is readily ob
tained turning a 14-inch diameter by 16-inch 
pitch propeller wheel of three blades. A 
speed of eight to ten miles has been ob
tained in a fairly heavy open launch of 25 
feet in length using a 16-inch diameter by 
16-inch pitch three blade propeller. Boats 
as large as thirty-five footers have been 
driven seven to eight miles an hour by the

Ford motor hooked to a 
16-inch diameter by 14- 
inch pitch wheel.

As it is a unit power 
plant, there is very little 
alteration needed to make 
a motorboat engine out of 
the Ford motor. One of 
the most effective ways of 
converting the mill from 
automobile to marine use 
is to install the motor to
gether with the frame on 
the usual wooden engine 
beds such as are built into 
the boat. The illustration 
shows this method plainly.

A four-inch Lobee gear 
pump obtainable from any 
marine hardware house 
will fit the crank-saddle 
bolt to perfection, and a 
coupling for driving it can 
be made by drilling the 
timer housing and running 
the shaft through on a 
specially made small timer 
nut. This cares for the 
cooling water system.

Fitted with steel wheels, 
with tractor lugs and an 
extreme low gear attach
ment, many an old Tin 
Elizabeth is now grinding 
out the last hours of her 
existence in some truck 
gardener’s potato patch, do
ing light work like har
rowing, drawing the culti
vator, and hauling spray 

outfits. If the soil is not too heavy these 
tractors will even do a creditable job of 
pulling a single bottom with ease.

As a tractor, aside from the changes men
tioned, the only additional equipment need
ed is the belt driven type of pump, needed 
to circulate the water faster, thus cutting 
down on oil consumption.
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Have you a new use for an old Ford? For all ideas published 
the editors of Modern Mechanics will pay five dollars—with a 
bonus for photos. Send in your ideas, giving full details.

As a saw rig, very little is needed in the 
way of additional equipment that the local 
blacksmith cannot make. Many builders of 
the type of saw outfit shown in the drawing 
mount their rigs on a wagon, making the 
tilting table detachable, and the entire out
fit is then a portable saw mill which can 
be taken from place to place to rapidly and 
profitably convert logs into cordwood.

The bearings shown in the drawing may 
be ordinary pillow blocks with babbitt bear
ings. The saw is generally belted to run 
half again as fast as the engine, or about 
1,800-2,100 r. p. m. and can be bought in 
two foot diameters from most any hard
ware store. This will give ample saw speed 
without overloading the engine.

Many men in the wooded farming sec
tions of the northwest make comfortable 
winter livings with these saw outfits.

One enterprising Eastern schoolboy made 
a vacuum pump as shown, rigged it on a 
neat steel wagon, and set about building up 
a vacuum cleaning service for houses in 
which he drives up to the curb, runs a large 
canvas covered tube into the basement of 
the home, and proceeds to load his wagon 
with the rubbish in the basement, cleaning 
up ashes, paper, cans and cobwebs. He tops 
off the job by thoroughly cleaning the 
funace and sweeping the soot from the chim
ney with the suction! The entire lot of dirt 
is delivered into an inflated canvas sack just 
as is seen in a vacuum cleaner. In this 
case the bag is on a larger scale.

He receives $7 for the service, which takes 
half a day. He supervises and directs the 
vacuum pickup, while the heart of an old 
Tin Lizzie does the work!

House Washing by Machine
Similar in nature is the mounting devel

opment by a Chicago man for washing 
houses. The ordinary house faucet or lawn 
hose water pressure has not enough force 
to separate the winter’s grime from the 
ordinary painted surface, with the conse
quent result that in the springtime Mr. 
Average Man tries out the hose, decides the

house must be hand washed, and if ‘s not 
particularly observing, comes to the final 
conclusion that to appear neat and trim after 
a winter of smoke and grime his house must 
be painted. This costs money, and a man 
who drives up with a geared force pump, a 
set of ladders, and a long handled scrub
bing brush has no trouble securing the 
job of washing the house, particularly as 
the cost of freshening the looks of the home 
with his method is but $25, whereas new 
paint entails much muss and fuss and at 
least an outlay of $75.

With soap, brush and ladders this man 
quickly wets down the dirt, scrubbing loose 
the most obstinate deposits from cornice 
corners, and then, cranking up Elizabeth, 
he stands off with a pressure hose and rinses 
the dissolved smudge from the entire home, 
taking care not to rip up shingles or blow 
in windows. The paint does not suffer from 
this treatment, but emerges bright and glos
sy. Profit is said to be in the neighbor
hood of $10, over and above the cost of 
a man’s time and the soap used.

At the rate o f two jobs a day a profitable 
business is easily built up. The idea is jus) 
spreading to various cities, and there is 
little competition except the old fashioned 
strong arm method.

Other uses that have been found for 
Ford motors and old chassis have been dis
covered in profusion on the farm. As shown 
in the illustrations creditable drilling rigs 
have been made up from old parts, while 
the wheels, axles and entire frames have 
been converted into rubber-tired trailers in 
which the stock is hauled to market.

Even airplanes have been flown with this 
motor! When geared by chain to a propel
ler of the required efficiency, generally 5 
foot pitch and six foot diameter, a static 
thrust o f 275 lbs. can be developed which 
will fly several planes now being built and 
for which blueprints are available.

Thus, though new model Fords are ap
pearing in increasing numbers on the high
ways of the country, new uses for the old 
reliable Model T Ford engine will continue 
to be found.



Adrien Remy, French engineer, has 
completed his double-pontoon boat 
for crossing the Atlantic in 60 hours.

@heating
T I M E

on the

The tank-like cabin carries fuel 
and a crew o f six men. A  650 
horsepower engine gives a 
speed o f 70 knots.

N orth  A tl a n tic
Crossing the Atlantic in 60 hours is the feat claimed 
possible by Remy, inventor of an ocean hydroglider! 
Contrast this with methods of travel as developed 
in the last two hundred years.

PEED! Speed!! Speed!!
Ever since the Pilgrims set foot on 

Plymouth Rock— ever since the days when 
Virginia was first colonized, there has been 
the cry among shippers for greater speed in 
crossing the stormy North Atlantic!

Ships have grown in size and have varied 
greatly in type since Colonial days. From 
the ships of the Mayflower era with their 
“ record breaking”  trips of 80 days, down 
to present day liners and speedy aircraft, 
the one thought uppermost in the minds of 
men has been the reduction o f time con

sumed in crossing the water barrier between 
the capitals of the old and New Worlds. 
At present shipping men are fired with the 
dreams o f wealth which are sure to be 
showered upon the engineer who will fur
nish the best and most reliable way of 
crossing the Atlantic in what is termed “ air
plane time.”

So it is that one o f these days natives 
o f New York may be surprised to see, racing 
up the harbor past Governor’s Island, a 
queer looking hydro-glider. Flashing to 
the Battery at 70 knots an hour, it is pos- 
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cable, there was a great premium paid to 
owners of ships that could bring to the 
new world freights of a perishable nature 
in the lowest elapsed time. News, bank 

clearings, and the intricate documents of 
international banking were carried on 
specially constructed ships which earned 
fortunes for their owners. It was such 
competition which forced the develop
ment of the first steamers, and drove the 
less efficient sails from the seas. Speed, 
more speed!

Why Speed?

sible that this 
strange craft 
will dock in 
t h e  N e w  
World but 60 
hours from 
C h e r  bourg.
Behind the ac- 
t u a 1 a c- 
complishment 
of this feat 
will be the ro
mantic story of shipping develop
ment— the story of scudding sail
ing ships, hard driving masters, 
the story of colossal liners with hearts of 
steel, and of patient, obscure thinkers who 
make these advances possible.

It is a far cry from the crude machinery 
of James Watt, who built the first marine 
steam engine for crossing the Atlantic, to 
the modern floating palaces which are 
shortly to be superseded in their four day 
schedule by faster means of carrying 
precious documents, gold, and letters of 
state between the two world centers. It is 
a still further cry from ships o f Columbus’ 
time, of Hendrik Hudson’s time, to the new 
R-100, the British dirigible, and to ,ae 
Remy surface hydro-glider.

Behind all the development which has 
taken place in cutting hours and minutes 
from inter-continental schedules there has 
ever been the urgent cry for speed, more 
speed!

Before the days o f the trans-Atlantic

Why? Because “ there is money in it,”  
as the hard headed men 
of business say. They 
have learned that trans- 
Atlantic trade showers rich 
returns on the man who 

devises th e  
q u i c k e s t  
m e a n s  for 
bringing the 
c o n t i  nents 
c l o s e r  to
gether.

It is true 
t h a t  t h e
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cable eased the burden of the ships 
somewhat, but after the cable had been 
laid and news was being rushed undersea 
with the speed o f light, gold still had 
to be carried, international banking clear
ances were being held up pending arrival 
of money shipments at their destinations, 
and the formal processes of government 
were rendered all the more sluggish for 
each extra hour consumed in bringing mail 
and express matter from one side to the 
other.

T h e  building of 
such fast mail and 
passenger steamers as 
the Mauretania, the 
Olympic, Berengaria, 
and Leviathan seemed 
the ultimate in ocean 
transportation. When 
they were built, the 
airplane was a back 
lot toy. It was hard
ly worthy o f even 
military recognition, 
and certainly not con
sidered as a possible 
means for hopping the 
Atlantic with any de
gree o f reliability.

Though airplanes 
have s p a n n e d  the 
ocean, the fact re
mains that planes to-

Remy’s hydroghder 
progress pageant.

day have not de
veloped to such 
an extent that 
they are reliable 
transports. Busi
ness will not vet 
trust valuable 
express matter 
and shipments of 
g o l d  t o  a i r 
planes. Though 
planes will cross 
the sea in 35 
hours, they are 
not capable of 
carrying pay- 
loads reliably. 
For the present 
they are out of 

the picture as far as an improvement in 
trans-oceanic express work is concerned.

But there is at present, actually huilt and 
ready for a trial trip, a queer design for a 
trans-oceanic speed boat which was con
structed by Adrien Remy, a French en
gineer. Built on the banks of the Seine at 
the Saint-Ouens marine works, the odd craft 
was given her trials early this year at the 
little town of Javel. A proposed trip to 
prove her the ultimate type of trans-oceanic 
speed carrier is planned for the early 
winter.

The dirigible is consid
ered by many as too 
fragile for 50 hour 
trans - ocean flig h ts.



CONQUEST of
the MOON

(P A R T  I )

MY NAME is Julian. I am called Julian 
5th. I come o f an illustrious family 
— my great-great-grandfather, Julian 

1st, a major at twenty-two, was killed in 
France early in The Great War. My great
grandfather, Julian 2nd, was killed in battle 
in Turkey in 1938. My grandfather, Julian 
3rd, fought continuously from his sixteenth 
year until peace was declared in his thirtieth 
year.

At sixteen I graduated from the Air 
School and was detailed to the International 
Peace Fleet, being the fifth generation of my 
line to wear the uniform o f my country. 
That was in 2016, and I recall that it was a 
matter o f pride to me that it rounded out the 
full century since Julian 1st graduated from. 
West Point, and that during that one hun
dred years no adult male o f my line had 
ever owned or worn civilian clothes.

Of course there were no more wars, but 
there still was fighting. We had the pirates 
of the air to contend with and occasionally

The crew o f T H E  B ARSO O M  watched 
helplessly, unable to  aid their comrades 
in their unequal struggle.
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by E d g a r  R i c e  B u r r o u g h s
Author of “ T A R Z A N”

IN THIS breathless serial of the adventures of five men 
marooned in the center of the moon, Edgar Rice Burroughs 

outdoes even his previous deservedly famous tales. Beset by 
strange, half-human animals, the earth men struggle for their 
lives in a queer world of red grass and perpetual day, where 
the Men in the Moon are not the least of the many dangers.

some of the uncivilized tribes o f Russia, 
Africa and central Asia required the atten
tion of a punitive expedition. There wasn’t 
a firearm in the world other than those with 
which we were armed, and a few of ancient 
design that were kept as heirlooms, or in 
museums, or that were owned by savage 
tribes who could procure no ammunition 
for them, since we permitted none to be 
manufactured. There was not a gas shell 
nor a radio bomb, nor any engine to dis
charge or project one; and there wasn't a 
big gun o f any calibre in the world. I ver
itably believed that a thousand men 
equipped with the various engines o f de
struction that had reached their highest effi
ciency at the close o f the war in 1967 could 
have conquered the world; but there were 
not a thousand men so armed— there never 
could be a thousand men so equipped any
where upon the face o f the Earth.

But it seems that Providence never intend-

Attacked by the fero
cious Va-gas —  half
horse, half-human be
ings from the center of 
the Moon — the men 
from the earth fight des
perately for their 
lives.

The hostile beast-man reared 
and clutched his spear men
acingly as Orthis drew a bead.
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ed that the world should be without calam
ities. If man prevented those of possible 
internal origin there still remained un
dreamed of external sources over which he 
had no control. It was one of these which 
was to prove our undoing. Its seed was 
sown thirty-three years before I was born, 
upon that historic day, June 10th, 1967, that 
Earth received her first message from Mars, 
since which the two planets have remained 
in constant friendly communication, carry
ing on a commerce of reciprocal enlight
enment.

In some branches of the arts and sciences 
the Martians, or Barsoomians, as they call 
themselves, were far in advance o f us, while 
in others we had progressed more rapidly 
than they. Knowledge was thus freely ex
changed to the advantage of both worlds.

Martian news held always a prominent 
place in our daily papers from the first.

The Earth Talks to Mars

T HEY helped us most, perhaps, in the 
fields of medicine and aeronautics, giv

ing us in one, the marvelous healing lotions 
of Barsoom and in the other, knowledge 
of the Eighth Ray, which is more gen
erally known on Earth as the Barsoomian 
Ray, which is now stored in the bouyancy 
tanks of every air craft and has made ob
solete those ancient types of plane that de
pended upon momentum to keep them 
afloat.

That we ever were able to communicate 
intelligibly with them is due to the presence 
upon Mars of that deathless Virginian, John 
Carter, whose miraculous transportation to 
Mars occurred March 4th, 1866, as every 
school child of the twenty-first century 
knows. It was he who evolved the present 
inter-planetary code.

Almost from the first the subject which 
engrossed us all the most was the possibility 
of an actual exchange of visits between 
Earth Men and Barsoomians. Each planet 
hoped to be the first to achieve this, yet 
neither withheld any information that would 
aid the other in the consummation o f the 
great fact. We had the Eighth Ray, the 
motors, the oxygenating devices, the insulat
ing processes— everything to insure the safe 
and certain transit o f a specially designed 
air craft to Mars, were Mars the only other 
inhabitant of space. But it was not and it

was the other planets and the Sun that we 
feared.

In 2015 Mars had dispatched a ship for 
Earth with a crew of five men provisioned 
for ten years. It was hoped that with good 
luck the trip might be made in something 
less than five years, as the craft had devel
oped an' actual trial speed of one thousand 
miles per hour. At the time of my gradu
ation the ship was already off its course 
almost a million miles and generally con
ceded to be hopelessly lost.

We had had a ship about ready at the 
time of the sailing of the Martians, hut the 
government at Washington had forbidden 
the venture when it became apparent that 
the Barsoomian ship was doomed— a wise 
decision, since our vessel was no better 
equipped than theirs. Nearly ten years 
elapsed before anything further was accom
plished in the direction o f assuring any 
greater hope of success for another inter
planetary venture into space, and this was 
directly due to the discovery made by a 
former Classmate o f mine, Lieutenant Com
mander Orthis, one of the most brilliant 
men I have ever known, and at the same 
time one of the most unscupulous, and, 
to me at least, the most obnoxious.

Orthis Isolates the Eighth Ray

W E HAD entered the Air School together 
— he from New York and I from 

Illinois— and almost from the first day we 
had seemed to discover a mutual antagon
ism that, upon his part at least, must have 
been considerably strengthened by numer
ous unfortunate occurrences during our four 
years beneath the same roof. In the first 
place he was not popular with either the 
cadets, the instructors, or the officers o f the 
school, while I was most fortunate in this 
respect. In the class room he outshone us 
all— even the instructors were amazed at 
the brilliancy of his intellect— and yet as 
we passed from grade to grade I often top
ped him in the final examinations. I ranked 
him always as a cadet officer, and upon 
graduation I took a higher grade among the 
new ensigns than he.

From then on I saw little o f him, his 
services confining him principally to land 
service, while mine kept me almost constant
ly on the air in all parts o f the world. Oc
casionally I heard o f him— usually some
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thing unsavory; he had married a nice girl 
and abandoned her— there had been talk of 
an investigation of his accounts— and the 
last that there was a rumor that he was affil
iated with a secret order that sought to over
throw the government.

And during these nine years since gradu
ation, as we had drifted apart in interests, 
so had the breach between us been widened 
by constantly increasing difference in rank. 
He was a Lieutenant Commander and I a 
Captain, when in 2024 he announced the 
discovery and isolation of the Eighth Solar 
Ray, and within two months those of the 
Moon, Mercury, Venus and Jupiter. The 
Eighth Barsoomian and the Eighth Earthly 
Rays had already been isolated, and upon 
Earth the latter erroneously called by the 
name of the former.

Orthis’ discoveries were hailed upon two 
planets as the key to actual travel between 
the Earth and Barsoom, since by means of 
these several rays the attraction of the Sun 
and the planets could be definitely over
come and a ship steer a direct and unimped
ed course through space to Mars.

Orthis wanted to equip a ship and start 
at once, but again the government inter
vened and forbade what it considered an un
necessary risk. Instead Orthis was ordered 
to design a small radio operated flier, which 
would carry no one aboard, and which it 
was believed could be automatically oper
ated for at least half the distance between 
the two planets. After his designs were 
completed, you may imagine his chagrin, 
and mine as well, when I was detailed to 
supervise construction, yet I will say that 
Orthis hid his natural emotions well and 
gave me perfect cooperation in the work 
we were compelled to undertake together. 
On my part I made it as easy for him as 
I could, working with him rather than over 
him.

The Barsoom Takes Off for Mars

IT WAS late in 2024 that the ship was 
launched upon its strange voyage, and 

almost immediately, upon my recommenda
tion, work was started upon the perfection 
of the larger ship. Orthis was again my as
sistant, and with the means at our disposal 
it was a matter of less than eight months 
before The Barsoom, as she was christened,

was completely overhauled and thoroughly 
equipped for the interplanetary voyage.

The various eighth rays that would assist 
us in overcoming the pull of the Sun, Mer
cury, Venus, Earth, Mars and Jupiter were 
stored in carefully constructed and well pro
tected tanks within the hull, and there was a 
smaller tank at the bow containing the 
Eighth Lunar Ray, which would permit us 
to pass safely within the zone of the moon's 
influence without danger of being attracted 
to her barren surface.

Our own experimental ship had been 
speeding upon its lonely way now for eight 
months, and so accurate had Orthis’ scien
tific deductions proven that the most deli
cate instrument could detect no slightest 
deviation from its prescribed course. It was 
then that Orthis began to importune the gov
ernment to permit him to set out with the 
new craft that was now completed. The 
authorities held out, however, until the latter 
part of 2025 when, the experimental ship 
having been out a year and still showing no 
deviation from its course, they felt reason
ably assured that the success of the venture 
was certain.

The Barsoom. required five men properly 
to handle it, and as had been the custom 
through centuries when an undertaking of 
more than usual risk was to be attempted, 
volunteers were called for, with the result 
that fully half the personnel of the Inter
national Peace Fleet begged to be permitted 
to form the crew of five.

The government finally selected their men 
from the great number of volunteers, with 
the result that once more was I the innocent 
cause of disappointment and chagrin to 
Orthis, as I was placed in command, with 
Orthis, two lieutenants and an ensign com
pleting the roster.

The Barsoom was larger than the craft 
dispatched by the Martians, with the result 
that we were able to carry supplies for fif
teen years. We were equipped with more 
powerful motors which would permit us to 
maintain an average speed o f over twelve 
hundred miles an hour, carrying in addition 
an engine recently developed by Orthis 
which generated sufficient power from light 
to propel the craft at half-speed in the event 
that our other engine should break down.

Our farewells were made at an elaborate 
ball at the White House on December 24,
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2025, and on Christmas day we rose from 
the landing stage at which The Barsoom had 
been moored, and amid the blare of bands 
and the shouting of thousands of our fellow 
countrymen we arose majestically into the 
blue.

Equipment of The Barsoom

1 SHALL not bore you with dry, technical 
descriptions of our motors and equip

ment. Suffice it to say that the former 
were of three types— those which propelled 
the ship through the air and those which 
propelled it through ether, the latter of 
course represented our most important 
equipment, and consisted of powerful mul
tiple-exhaust separators which isolated the 
true Barsoomian Eighth Ray in great quan
tities, and, by exhausting it rapidly earth
ward, propelled the vessel toward Mars. 
These separators were so designed that, with 
equal facility, they could isolate the Earthly 
Eighth Ray which would be necessary for 
our return voyage.

The auxiliary engine, which I mentioned 
previously and which was Orthis’ latest in
vention, could be easily adjusted to isolate 
the eighth ray of any planet or satellite or 
of the sun itself, thus insuring us motive 
power in any part of the universe by the 
simple expedient of generating and exhaust
ing the eighth ray of the nearest heavenly 
body. A fourth type of generator drew 
oxygen from the ether, while another ema
nated insulating rays which insured us a 
uniform temperature and external pressure 
at all times, their action being analogous to 
that of the atmosphere surrounding the 
earth.

Had it not been for Orthis’ presence I 
could have looked forward to a reasonably 
pleasurable voyage, for West and Jay were 
extremely likable fellows and sufficiently 
mature to be companionable, while young 
Norton, the ensign, though but seventeen 
vears of age, endeared himself to all of us 
from the very start of the voyage by his 
pleasant manners, his consideration and his 
willingness in the performance of his duties. 
There were three staterooms aboard The 
Barsoom, one of which I occupied alone, 
while West and Orthis had the second and 
Jay and Norton the third.

West and Jay were lieutenants and had 
been classmates at the air school. They

would of course have preferred to room to
gether, but could not unless I commanded 
it or Orthis requested it. Not wishing to 
give Orthis any grounds for offense I hesi
tated to make the change, while Orthis, 
never having thought a considerate thought 
or done a considerate deed in his life, could 
not, of course, have been expected to sug
gest it. We all messed together, West, Jay 
and Norton taking turns at preparing the 
meals. Only in the actual operation of the 
ship were the lines o f rank drawn strictly. 
Otherwise we associated as equals.

We had books and writing materials and 
games, and we were, o f course, in constant 
radio communication with both Earth and 
Mars, receiving continuously the latest news 
from both planets. There was always a cer
tain constraint in Orthis’ manner toward me, 
yet I must give him credit for behaving out
wardly admirably. Unlike the others we 
never exchanged pleasantries with one an
other, nor could I, knowing as I did that 
Orthis hated me, and feeling for him per
sonally the contempt that I felt because of 
his character. Intellectually he commanded 
my highest admiration, and upon intellectu
al grounds we met without constraint or 
reserve.

Studying the Vegetation of the 
Moon

IT WAS about the second day that I no
ticed with some surprise that Orthis 

was exhibiting a friendly interest in Norton. 
Orthis was a good talker. He knew his pro
fession thoroughly, and was an inventor and 
scientist of high distinction. Norton, though 
but a boy, was himself the possessor of a 
fine mind. He had been honor-man in his 
graduating class, heading the list of ensigns 
for that year, and I could not help but 
notice that he was drinking in every word 
along scientific lines that Orthis vouchsafed.

We had been out about six days when 
Orthis came to me and suggested, that inas
much as West and Jay had been classmates 
and chums that they be permitted to room 
together and that he had spoken to Norton 
who had said that he would be agreeable to 
the change and would occupy West’s bunk 
in Orthis’ stateroom. I was very glad of 
this for it now meant that my subordinates 
would be paired off in the most agreeable 
manner, and as long as they were contented,
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I knew that the voyage from that standpoint 
at least would be more successful.

We were beginning to feel the influence 
of the Moon rather strongly. At the rate we 
were traveling we would pass closest to it 
upon the twelfth day, or about the 6th of 
January, 2026.

Our course would bring us within about 
twenty thousand miles of the Moon, and as 
we neared it I believe that the sight o f it was 
the most impressive thing that human eye 
had ever gazed upon before. To the naked 
eye it loomed large and magnificent in the 
heavens, appearing over ten times the size 
that it does to terrestrial observers, while 
our powerful glasses brought its weird 
surface to such startling proximitv that one 
felt that he might reach out and touch the 
torn rocks of its tortured mountains.

Our eyes were first attracted by what 
appeared to be movement upon the surface 
of some o f the valleys and in the deeper 
ravines o f the mountains. Norton exclaimed 
that there were creatures there, moving 
about, but closer observation revealed the 
fact o f the existence of a weird fungus-like 
vegetation which grew so rapidly that we 
could clearly discern the phenomena. From 
the spore it developed in the short period of 
a trifle over twenty-seven days into a mighty 
plant that is sometimes hundreds of feet in 
height.

The branches are angular and grotesque, 
the leaves broad and thick, and in the plants 
which we discerned the seven primary colors 
were distinctly represented. As each por
tion o f the Moon passed slowly into shadow 
the vegetation first drooped, then wilted, 
then crumbled to the ground, apparently 
disintregrating almost immediately into 
a fine, dust-like powder— at least in so far 
as our glasses revealed, it quite disappeared 
entirely. The movement which we discerned 
was purely that o f rapid growth, as there 
is no wind upon the surface o f the Moon. 
Both Jay and Orth is were positive that they 
discerned some form of animal life, either 
insect or reptilian. These I did not myself 
see, though I did perceive many o f the 
broad, flat leaves which seemed to have been 
partially eaten.

The Other Side of the Moon

I PRESUME that one of the greatest 
thrills that we experienced in this ad

venture, that was to prove a vertiable Pan

dora’s box of thrills, was when we com
menced to creep past the edge of the Moon 
and our eyes beheld for the first time that 
which no other human eyes had ever rested 
upon— portions of that two-fifths of the 
Moon’s surface which is invisible from the 
Earth.

I cannot say that it differed materially 
from that portion of the Moon that is vis
ible to us— it was merely the glamour of 
mystery which had surrounded it since the 
beginning o f time that lent to it its thrill 
for us. Here we observed other great moun
tain ranges and wide undulating plains, 
towering volcanoes and mighty craters and 
the same vegetation with which we were now 
become familiar.

We were two days past the Moon when 
our first trouble developed. Among our 
stores were one hundred and twenty quarts 
of spirits per man, enough to allow us each 
a liberal two ounces per day for a period 
of five years. Each night, before dinner we 
drank to the President in a cocktail which 
contained a single ounce o f spirits, the idea 
being to conserve our supply in the event of 
our journey being unduly protracted as 
well as to have enough in the event that it 
became desirable fittingly to celebrate any 
particular occasion.

Toward the third meal hour of the thir
teenth day of the voyage Orthis entered the 
messroom noticeably under the influence of 
liquor.

With the repeal o f the Prohibition Act, 
nearly a hundred years ago, the habit of 
drinking to excess abated, so that it became 
a matter o f disgrace for any man to show 
his liquor, and in the service it was consid
ered as reprehensible as cowardice in action. 
There was therefore but one thing for me 
to do. I ordered Orthis to his quarters.

He was drunker than I had thought him, 
and he turned upon me like a tiger.

M utiny!
<<W70U damned cur,”  he cried. “ All myX life you have stolen everything from 
me; the fruits of all my efforts you have 
garnered by chicanery and trickery, and 
even now, were we to reach Mars, it is you 
who would be lauded as the hero— not I 
whose labor and intellect have made pos
sible this achievement But by God we will 
not reach Mars, You have gone tod far this
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time, and now you dare to order me about 
like a dog and an inferior— I, whose brains 
have made you what you are.”

I held my temper, for I saw the man was 
unaccountable for his words. "Go to your 
quarters, Orthis,”  I repeated my command. 
"I will talk with you again in the morn
ing.”

West and Jay and Norton were present. 
They seemed momentarily paralyzed by the 
man’s condition and gross insubordination. 
Norton, however, was the first to recover. 
Jumping quickly to Orthis' side he laid 
his hand upon his arm. "Come, sir, ’ he 
said, and to my surprise Orthis accom
panied him quietly to their stateroom.

Before breakfast on the following morn
ing 1 sent for Orthis to come to my state
room. He entered with a truculent swagger, 
and his first words indicated that if he had 
not continued drinking, he had at least been 
moved to no regrets for his unwarranted at
tack of the previous evening.

“ Well.”  he said, “ what in hell are you 
going to do about it? '’

“ I cannot understand your attitude, Or
this,’ ’ I told him. ” 1 have never intentional
ly injured you. When orders from the 
government threw us together I was as much 
chagrined as you. I merely did as you did 
— obeyed orders. I have no desire to rob 
you of anything, but that is not the question 
now. You have been guilty of gross insub
ordination and of drunkenness. I can pre
vent a repetition of the latter by confiscating 
your liquor and keeping it from you during 
the balance of the voyage, and an apology 
from you will atone for the former. I shall 
give you twenty-four hours to reach a deci
sion. If you do not see fit to avail your
self of my clemency, Orthis. you will travel 
to Mars and back again in irons. And I 
tell you, Orthis, that if I possibly can do so 
I shall use the authority which is mine upon 
this expedition and expunge from the log 
the record of your transgressions last night 
and this morning. Now go to your quarters; 
your meals will be served there for twenty- 
four hours and at the end of that time I 
shall receive your decision. Meanwhile your 
liquor will be taken from you.”

He gave me an ugly look, turned upon 
his heel and left my stateroom.

Destruction!

NORTON was on watch that night. We 
were two days past the Moon. West, 

Jay and I were asleep in our staterooms, 
when suddenly Norton entered mine and 
shook me v’olently by the shoulder.

“ My God, Captain,”  he cried, “ come 
quick. Commander Orthis is destroying the

I leaped to my feet and followed Norton 
amidship to the engine-room, calling to 
West and Jay as I passed their stateroom. 
Through the bull’s-eye in the engine-room 
door, which he had locked, we could see 
Orthis working over the auxiliary generator 
which was to have proven our salvation in 
an emergency. I breathed a sigh of relief 
as my eyes noted that the main battery of 
engines was functioning properly, since, as 
a matter of fact, we had not expected to 
have to rely at all upon the auxiliary gen
erator, having stored sufficient quantities of 
the Eighth Ray of the various heavenly 
bodies by which we might be influenced, to 
carry us safely throughout the entire extent 
of the long voyage. West and Jav had 
joined us by this time, and I now called to 
Orthis, commanding him to open the door. 
He did something more to the generator 
and then arose, crossed the engine-room 
directly to the door, unbolted it and threw 
the door open. His hair was dishevelled, 
his face drawn, his eyes shining with a pe
culiar light.

“ What have you been doing here, Or
this?”  I demanded, “ ^ou are under arrest, 
and supposed to be in your quarters.”  

“ You'll see- what I’ve been doing,”  he 
replied truculently, “ and it’s done— it's 
done— it can’t ever be undone. I've seen 
to that.”

I grabbed him roughly by the shoulder. 
“ What do you mean? Tell me what you 
have done, or by God I will kill you with 
my own hands,”  for I knew, not only from 
his words hut from his expression, that he 
had accomplished something which he con
sidered very terrible.

The man was a coward and he quailed 
under my grasp. “ You wouldn’t dare to 
kill me,”  he cried, “ and it don’t make any 
difference, for we’ ll all be dead in a few 
hours. Go and look at your damned com
pass.”
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The invisible tentacles o f Lunar gravity clutched the helpless BARSOOM .

In the Grasp of the Moon

NORTON, whose watch it was, had al
ready hurried toward the pilot room 

where were located the controls and the 
various instruments. This room, which was 
just forward o f the engine-room, was in 
effect a circular conning-tower which pro
jected about twelve inches above the upper 
hull. The entire circumference o f this 
twelve-inch superstructure was set with 
small ports o f thick crystal glass.

As I turned to follow Norton I spoke to 
West. “ Mr. West,”  I said, “ you and Mr.

Jay will place Lieutenant Commander Or- 
this in irons immediately. If he resists, kill 
him.”

When I reached the pilot house I found 
Norton working very quietly with the con
trols. There was nothing hysterical in his 
movements, but his face was absolutely 
ashen.

“ What is wrong, Mr. Norton?”  I asked. 
But as I looked at the compass simultaneous
ly I read my answer there before he spoke. 
We were moving at right angles to our 
proper course.
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“ We are falling toward the Moon, sir,”  
he said, “ and she does not respond to her 
control.”

“ Shut down the engines,”  I ordered, “ they 
are only accelerating our fall,”

“ Aye, aye, sir,”  he replied.
“ The Lunar Eighth Ray tank is of suffi

cient capacity to keep us off the Moon,” 
I said. “ If it has not been tampered with, 
ve should be in no danger of falling to the 
Moon's surface.”

“ If it has not been tampered with, sir; 
yes, sir, that is what I have been thinking.”

“ But the gauge here shows it full to capa
city,'' I reminded him.

“ I know sir,”  he replied, “ but if it were 
full to capacity, we should not be falling 
so rapidly.”

Immediately I fell to examining the 
gauge, almost at once discovering that it 
had been tampered with and the needle set 
permanently to indicate a maximum supply.
I turned to my companion.

“ Mr. Norton,”  I said, “ please go forward 
and investigate the Lunar Eighth Ray tank, 
and report back to me immediately.”

The young man saluted and departed. As 
he approached the tank it was necessary for 
him to crawl through a very restricted place 
beneath the deck.

In about five minutes Norton returned. 
He was not so pale as he had been, but he 
looked very haggard.

“ W ell?”  I inquired as he halted before 
me.

“ The exterior intake valve has been 
opened, sir," he said, “ the rays were escap
ing into space. I have closed it. sir.”

W e  Lose the Earth Forever

THE valve to which he referred was used 
only when the ship was in dry dock, for 
the purpose of refilling the bouyancy tank, 

and, was placed in an inaccessible part of 
the hull where there was absolutely no like
lihood of its being accidentally opened.

Norton glanced at the instrument. “ We 
p-e not falling quite so rapidly now,-’ he 
said.

“ Yes,”  I replied, “ I had noted that, and 
1 have also been able to adjust the Lunar 
Eighth Ray gauge— it shows that we have 
about half the original pressure.”

“ Not enough to keep us from going 
aground,”  he commented.

“ No, not here, where there is no atmos
phere. If the Moon had an atmosphere we 
could al least keep off the surface if we 
wished to. As it is, however, I imagine that 
we will be able to make a safe landing, 
though, o f course that will do us little good. 
You understand, I suppose, Mr. Norton, that 
this is practically the end.”

He nodded. “ It will be a sad blow to 
the inhabitants of two worlds,”  he remarked, 
his entire forgetfulness of self indicating 
the true nobility o f his character.

“ It is a sad report to broadcast,”  I re
marked, “ but it must be done, and at once. 
You will, please, send the following mes
sage to the Secretary of Peace:

“ U. S. S. The Barsoom, January 6, 2026, 
about twenty thousand miles off the Moon. 
Lieutenant Commander Orthis, while under 
the influence o f liquor, has destroyed aux
iliary engine and opened exterior intake 
valve Lunar Eighth Ray bouaney tank. Ship
sinking rapidly. Will keep you-------”

Norton who had seated himself at the 
radio desk leaped suddenly to his feet and 
turned toward me. “ My God, sir,”  he 
cried, “ he has destroyed the radio outfit also. 
We can neither send nor receive.”

A careful examination revealed the fact 
that Orthis had so cleverly and completely 
destroyed the instruments that there was no 
hope of repairing them. I turned to Norton.

“ We are not only dead, Norton, but we 
are buried, as well.”

I smiled as I spoke and he answered me 
with a smile that betokened his utter fear
lessness of death.

“ I have but one regret, sir,”  he said, “ and 
that is that the world will never know that 
our failure was not due to any weakness of 
our machinery, ship or equipment.”

“ That is, indeed, too bad,”  I replied, “ for 
it will retard transportation between the 
two worlds possibly a hundred years— may
be forever."’

W e  Drop to the Moon

I CALLED to West and Jay who by this 
time had placed Orthis in irons and con

fined him to his stateroom. When they came 
I told them what had happened, and they 
took it as coolly as did Norton.

Together we immediately made a careful 
inspection of the ship, which revealed no 
further damage than that which we had al
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ready discovered, but which was sufficient 
as we well knew, to preclude any possibility 
o f our escaping from the pull of the Moon.

“ You gentlemen realize our position as 
well as I,”  I told them. “ Could we repair 
the auxiliary generator we might isolate the 
Lunar Eighth Ray, refill our tank, and 
resume our voyage. But the diabolical 
cleverness with which Lieutenant Com
mander Orth is has wrecked the machine 
renders this impossible. It is my plan, there
fore, to make a landing. In so far as the 
actual lunar conditions are concerned, we 
are confronted only by a mass o f theories. 
It will, therefore, be at least a matter o f con
suming interest to us to make a landing 
upon this dead world where we may observe 
it closely. At least we can be no worse off.

“ To live for fifteen years cooped in the 
hull o f this dead ship is unthinkable. Had 
Orthis not destroyed the radio outfit we 
could have communicated with Earth and 
another ship been outfitted and sent to our 
rescue inside a year. But now we cannot 
tell them, and they will never know our 
fate. The emergency that has arisen has, 
however, so altered conditions that I do 
not feel warranted in taking this step with
out consulting you gentlemen. I wish, 
therefore, that you would express your
selves freely concerning the plan which I 
have outlined.”

West, who was the senior among them, 
was naturally the one to reply first. He 
told me that he wrs content to go wherever 
I led, and Jay and Norton in turn signified 
a similar willingness to abide by whatever 
decision I might reach. They also assured 
me that they were as keen to explore the 
surface of the Moon at close range as I, and 
that they could think o f no better way of 
spending the remainder of their lives than 
in the acquisition of new experiences and 
the observation o f new scenes.

“ Very well, Mr. Norton,”  I said, “ you 
will set your course directly toward the 
Moon.”

Drifting

A IDED by lunar gravity our descent was 
rapid.

As we plunged through space at a ter
rific speed, the satellite seemed to be leaping 
madly toward us, and at the end of fifteen 
hours I gave orders to slack off and brought

the ship almost to a stop about nine thou
sand feet above the summit of the higher 
lunar peaks. Never before had I gazed 
upon a more awe-inspiring scene than that 
presented by those terrific peaks towering 
five miles above the broad valleys at their 
feet. Sheer cliffs of three and four thou
sand feet were nothing uncommon, and all 
was rendered weirdly beautiful by the va
riegated colors o f the rocks and the strange 
prismatic hues of the rapidly-growing veg
etation upon the valley floors.

From our lofty elevation above the peaks 
we cou/ l see many craters o f various dimen
sions, some o f which were huge chasms, 
three and four miles in diameter. As we 
descended slowly we drifted directly over 
one of these abysses, into the impenetrable 
depths of which we sought to strain our 
eyesight. Some of us believed that we de
tected a faint luminosity far below, but of 
that we could not be certain. Jay thought 
it might be the reflected light from the 
molten interior.

At this altitude we made an interesting 
discovery. There is an atmosphere sur
rounding the Moon. It is extremely tenu
ous, but yet it was recorded by our barome
ter at an altitude of about fifteen hundred 
feet above the highest peak we crossed. As 
the ship drifted we presently noted that it 
was taking a circular course paralleling the 
rim of the huge volcanic crater above which 
we were descending. I immediately gave 
orders to alter our course since, as we were 
descending constantly, we should presently 
be below the rim of the crater and, being 
unable to rise, be hopelessly lost in its huge 
maw.

It was my plan to drift slowly over one 
of the larger valleys as we descended, and 
make a landing amidst the vegetation which 
we perceived growing in riotous profusion 
and movement beneath us. But when West, 
whose watch it now was, attempted to alter 
the course o f the ship, he found that it did 
not respond. Instead it continued to move 
slowly in a great circle around the inside 
rim of the crater. West looked up at us, 
smiled, and shook his head.

Caught in a Lunar Whirlpool
« T T  IS no use, sir,”  he said, addressing

X me. “ It is about all over, sir, and 
there won’t be any shouting. We seem to
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be caught in what one might call a lunar 
whirlpool, for you will have noticed, sir, 
that our circles are constantly growing 
smaller.”

“ Our speed does not seem to be increas
ing,”  I remarked, “ as would follow were 
we approaching the vortex of a true whirl
pool.”

“ I think I can explain it, sir,”  said Nor
ton. “ It is merely due to the action o f the 
Lunar Eighth Ray which still remains in the 
forward buoyancy tank. Its natural tend
ency is to push itself away from the Moon, 
which, as far as we are concerned, is rep
resented by the rim of this enormous crater. 
As each portion o f the surface repels us 
in its turn we are pushed gently along in a 
lessening circle, because, as we drop nearer 
the summit of the peak the greater the re
action of the Eighth Lunar Ray.”

“ I guess you are right, Norton,”  I said. 
“ At least it is a far more tenable theory 
than that we are being sucked into the vor
tex of an enormous whirlpool. There is 
scarcely enough atmosphere for that, it 
seems to me.”

As we dropped slowly below the rim of 
the crater the tenability o f Norton’s theory 
became more and more apparent, for 
presently, though our speed increased slight
ly, the diameter o f our circular course re-‘ 
mained constant, and, at a little greater

depth, our speed as well. We were descend
ing now at the rate of a little over ten 
miles an hour, the barometer recording a 
constantly increasing atmospheric pressure. 
The temperature rose slightly, but not 
alarmingly.

During the next ten miles our speed 
diminished rapidly, until we suddenly 
realized that we were no longer falling, but 
that our motion had been reversed and we 
were rising. Up we went for approximately 
eight miles, when suddenly we began to fall 
again. Again we fell, but this time for 
only six miles, when our motion was re
versed and we rose again a distance of 
about four miles. This see-sawing was con
tinued until we finally came to rest at 
about what we estimated was a distance 
of some one hundred and thirty miles below 
the summit of the crater. It was quite dark, 
and we had only our instruments to tell us 
what was happening to the ship, the intc-

W ith food and supplies for fif
teen years, T H E  BARSOOM  
hurtled out into the unexplored 
regions o f interstellar space, 
carrying within it five intrepid 
adventurers risking their lives in 
an effort to reach the planet Mars.



rior of which was, of course, brilliantly il
luminated and comfortably warm.

The Hollow Moon

NOW below us, and now above us, for 
the ship had rolled completely over 

each time we had passed the point at which 
we came finally to rest, we had noted the 
luminosity that Norton had first observed 
from above the mouth o f the crater. Each 
of us had been doing considerable thinking, 
and at last young Norton could contain him
self no longer.

“ I beg your pardon, sir,”  he said deferen
tially, “ but won’t you tell us what you think 
of it; what your theory is as to where we 
are and why we hang here in mid-air, and 
why the ship rolled over every time we 
passed this point?”

“ I can only account for it,”  I replied, 
“ upon a single and rather preposterous 
hypothesis, which is that the Moon is a 
hollow sphere, with a solid crust some two 
hundred and fifty miles in thickness. Grav

ity is preventing us from rising above the 
point where we now are, while centrifugal 
force keeps us from falling.”

The others nodded. They too had been 
forced to accept the same apparently 
ridiculous theory, since there was none 
other that could explain our predicament. 
Norton had walked across the room to read 
the barometer and I saw him studying it 
carefully, as though to assure himself that 
he had made no mistake in the reading. 
Then he turned toward us.

“ There must be something wrong with this 
instrument, sir,”  he said. “ It is registering 
pressure equivalent to that at the Earth’s 
surface.”

I walked over and looked at the instru
ment. It certainly was registering the pres
sure that Norton had read, nor did there 
seem to be anything wrong with the instru
ment.

“ There is a way to find out,”  I said. “ We 
can shut down the insulating generator and 
open an air-cock momentarily.”  It was, 
of course, in some respects a risky pro
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ceeding, but with West at the generator, Jay 
at the air-cock and Norton at the pump I 
knew that we would be reasonably safe, 
even if there proved to be no atmosphere 
without. The only danger lay in the chance 
that we were hanging in a poisonous gas 
of the same density as the earthly atmos
phere.

I tell you that it was a very tense mo
ment as the three men took their posts to 
await my word of command. If it were 
atmosphere, we could propel the ship in it, 
and we could, if nothing more, go out on 
deck to breathe fresh air. It was arranged 
that at my word of command West was to 
shut off the generator, Jay to open the air- 
cock, and Norton to start the pump. If 
fresh air failed to enter through the tube 
Jay was to give the signal, whereupon Nor
ton would reverse the pump. West start 
the generator, and immediately Jay would 
close the air-cock again.

Breathing the Lunar Air

AS JAY was the only man who was to 
take a greater chance than the others, 

I walked over and stood beside him, plac
ing my nostrils as close to the air-cock as 
his. Then I gave the word of command. 
Everything worked perfectly and an instant 
later a rush of fresh, cold air was pouring 
into the hull of The Barsoom. West and 
Norton had been watching the effects upon 
our faces closely, so that they knew almost 
as soon as we did that the result of our test 
had been satisfactory.

I had them start the motors again then, 
and presently we were moving in a great 
spiral upward toward the interior of the 
Moon. Our progress was very slow, but 
as we rose the temperature rose slowly, too, 
while the barometer showed a very slightly 
decreasing atmospheric pressure. The lum
inosity, now above us, increased as we as
cended, until finally tbe sides of the great 
well through which we were passing became 
slightly illuminated.

All this time Orthis had remained in 
irons in his stateroom. I had given in
structions that he was to be furnished food 
and water, but no one was to speak to him, 
and I had taken Norton into my stateroom 
with me. Knowing Orthis to be a drunkard, 
a traitor and a potential murderer I had no 
sympathy whatsoever for him. I had deter

mined to court-martial him and I knew that 
the verdict of any court, whether composed 
of the remaining crew of The Barsoom or 
appointed by the Judge Advocate General of 
the Navy, could result in but one thing, and 
that was death for Orthis.

About twenty-six hours after we entered 
the mouth of the crater at the surface of the 
Moon we suddenly emerged from its oppo
site end to look upon a scene that was mar
velous and weird. A soft, diffused light 
revealed to us in turn mountains, valleys 
and sea, the details of which were more 
slowly encompassed by our minds. The 
mountains were as rugged as those upon the 
surface of the satellite, and appeared equal
ly as lofty. They were, however, clothed 
with verdure almost to their summits, at 
least a few that were within our range of 
vision. And there were forests, too—  
strange forests, of strange trees, so unearth
ly in appearance as to suggest the weird 
phantasmagoria o f a dream.

We did not rise much above five hundred 
feet from the pening of the well through 
which we had come from outer space when 
I described an excellent landing place and 
determined to descend. This was readily 
accomplished, and we made a safe landing 
close to a large forest and near the bank 
of a small stream. Then we opened the 
forward hatch and stepped out upon the 
deck of The Barsonm, the first Earth men 
to breathe the air o f Luna. It was, accord
ing to Earth time, eleven a. m., January 8, 
2026.

In the Heart of the Moon

I THINK that the first thing which en
gaged our interest and attention was the 

strange, and then, to us, unaccountable 
luminosity which pervaded the interior of 
the Moon. Above us were banks of fleecy 
clouds, the undersurfaces o f which ap
peared to be lighted from beneath, while 
through breaks in the cloud banks we could 
discern a luminous firmament beyond, 
though nowhere was there any suggestion 
of a central incandescent orb radiating light 
and heat as does our sun. The clouds them
selves cast no shadows upon the ground, 
nor, in fact, were there any well-defined 
shadows even directly beneath the hull of 
the ship or surrounding the forest trees 
which grew close at hand. The shadows
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were vague and nebulous, blending off into 
nothingness at their edges. Yet the general 
illumination surrounding us approximated 
that of a very slightly hazy Earth day.

This peculiar lunar light interested us 
profoundly, but it was some time before we 
discovered the true explanation of its origin. 
It was of two kinds, emanating from widely 
different sources, the chief of which was 
due to the considerable radium content of 
the internal lunar soil, and principally of 
the rock forming the loftier mountain 
ranges, the radium being so combined as 
to diffuse a gentle perpetual light which 
pervaded the entire interior of the Moon. 
The secondary source was sunlight, which 
penetrated to the interior o f the Moon 
through the hundreds of thousands of huge 
( raters penetrating the lunar crust. It was 
this sunlight which caried heat to the inner 
world, maintaining a constant temperature 
of about eighty degrees Fahrenheit.

Centrifugal force in combination with 
the gravity o f the Moon's crust, confined the 
internal lunar atmosphere to a blanket 
which we estimated at about fifty miles in 
thickness over the inner surface of this 
buried world. This atmosphere rarefies 
rapidly as one ascends the higher peaks, 
with the result that these are constantly 
covered with perpetual snow and ice, send
ing great glaciers down mighty gorges to
ward the central seas. The Earth seasons 
arc reflected but slightly in the Moon, there 
being but a few degrees difference between 
-ummer and winter.

The natural circulation of the lunar at
mosphere, affected as it is by the constantly- 
changing volume and direction of the sun's 
rays, as well as the great range of tempera
ture between the valleys and the ice-clad 
mountain peaks, produces frequent storms 
of greater or less violence. High winds are 
accompanied by violent rains upon the 
lower levels and blinding snowstorms 
among the barren heights above the vegeta
tion line. Rains which fell from low-hang
ing clouds are warm and pleasant; those 
which come from high clouds are cold and 
disagreeable, yet however violent or pro
tracted the storm, the illumination remains 
practically constant— there are never any 
dark, lowering days within the Moon, nor 
is there any night.

Prismatic Vegetation

OF COURSE we did not reach all these 
conclusions in a few moments, but I 

have given them here merely as the outcome 
of our deductions following a considerable 
experience within the Moon. Several miles 
from the ship rose foothills which climbed 
picturesquely toward the cloudy heights of 
the loftier mountains behind tfiem. There 
was no horizon, the distance that one could 
see being dependent solely upon one power 
of vision.

The ground about us was covered with 
rank vegetation of pale hues— lavenders, 
violets, pinks and yellows predominating. 
Pink grasses which became distinctly flesh- 
color at maturity grew in abundance, and 
the stalks of most o f the flowering plants 
were of this same peculiar hue. The flow
ers themselves were often of highly complex 
form, of pale and delicate shades, of great 
size and rare beauty. There were low 
shrubs that bore a berry-like fruit, and 
many o f the trees o f the forest carried 
Iruit of considerable size and of a variety 
of forms and colors. Norton and Jay were 
debating the possible edibility of some of 
these, but I gave orders that no one was to 
taste them until we had had an opportunity 
to learn by analysis or otherwise those 
varieties that were non-poisonous.

There was aboard The Barsoom a small 
laboratory equipped especially for the pur
pose of analyzing the vegetable and mineral 
products of Mars according to earthly 
standards, as well as other means of con
ducting research work upon our sister 
planet. I was anxious to ascertain the 
chemical properties of the water since the 
manufacture o f this necessity was slow, la
borious and expensive. I therefore instruct
ed West to take a sample from the stream 
and subject it to laboratory tests, and the 
others I ordered below for sleep.

They were rather more keen to set out 
upon a tour of exploration, nor could I 
biame them, but as none of us had slept 
for rather better than forty-eight hours I 
considered it o f importance that we recuper
ate our vital forces. Here were air, water 
and vegetation— the three prime requisites 
for the support of animal life— and so I 
judged it only reasonable to assume that 
animal life existed within the Moon. If it 
did exist, it might be in some highly pred
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atory form, against which it would tax our 
resources to the utmost to defend ourselves. 
I insisted, therefore, upon each of us obtain
ing his full quota of sleep before venturing 
from the safety of The Barsoom.

Flying Toads and Four-Legged 
Snakes

W E ALREADY had seen evidences of 
life of a low order, both reptile and in

sect, or perhaps it would be better to de
scribe the latter as flying reptiles, as they 
later proved to be—toad-like creatures with 
the wings of bats, that flitted among the 
fleshy boughs of the forest, emitting plain
tive cries. Upon the ground near the ship 
we had seen but a single creature, which 
had been plainly visible to us all and may 
be best described as a five-foot snake with 
four frog-like legs, and a flat head with a 
single eye in the center of the forehead. 
Its legs were very short, and as it moved 
along the ground it both wriggled like a 
true snake and scrambled with its four short 
legs. We watched it to the edge o f the 
river and saw it dive in and disappear be
neath the surface.

“ Silly looking beggar,”  remarked Jay, 
“ and devilish unearthly,”

“ I don't know about that.”  I returned. 
“ He possessed nothing visible to us that we 
are not familiar with on Earth. Possibly he 
was assembled after a slightly different 
plan from any Earth creature: but aside 
from that he is familiar to us, even to his 
amphibious habits. And these flying toads, 
too; what of them? We have just as strange 
forms on Earth, though nothing precisely 
like these. Mars, too, has forms of animal 
and vegetable life peculiar to herself, yet 
nothing the existence of which would be 
impossible upon Earth, and she has, as well, 
human forms almost identical with our 
own. You see what I am trying to suggest?”  

“ Yes, sir,”  replied Jay; “ that there may 
be human life similar to our own within the 
Moon.”

“ I see no reason to be surprised should 
we discover human beings here,”  I said; 
“ nor would I be surprised to find a reason
ing creature of some widely divergent form.
I would be surprised, however, were we to 
find no form analogous to the human race 
of Earth.”

“ That is, a dominant race with well de
veloped reasoning faculties?”  asked Nor
ton.

“ Yes, and it is because of this possibility 
that we must have sleep and keep ourselves 
fit, since we may not know the disposition 
of these creatures, provided they exist, nor 
the reception that they will accord us. And 
so, Mr. Norton, if you will get a receptacle 
and fetch some water from the stream we 
will leave Mr. West on watch to make his 
analysis and the rest of us will turn in.”

Norton went below and returned with a 
glass jar in which to carry the water and 
the balance of us lined the rail with our 
service revolvers ready in the event o f an 
emergency as he went over the side. As 
Norton reached the bottom o f the ladder 
and set foot on lunar soil I called to him 
to make haste. Just in front o f him was a 
low bush and beyond it lay the river, about 
thirty feet distant. In response to my com
mand he gave a slight leap to clear the 
bush and, to our amazement as well as his 
own consternation, rose fully eighteen feet 
into the air, cleared a space o f fully thirty- 
five feet and lit in the river.

W e  Are Treated to a Ducking
f f /^ O M E !”  I said to the others, wishing

Vu them to follow me to Norton’s aid, 
and sprang for the rail; but I was too im
petuous. I never touched the rail, but 
cleared it by many feet, sailed over the in
tervening strip o f land, and disappeared 
beneath the icy waters of the lunar river.
I found myself in a sluggish, yet powerful 
current, the water seeming to move much as 
a heavy oil moves to the gravity o f Earth. 
As I came to the surface I saw Norton swim
ming strongly for the bank and a second 
later Jay emerged not far from me. I 
glanced quickly around for West, whom I 
immediately perceived was still on the deck 
o f The Barsoom, where, o f course, it was 
his duty to remain, since it was his watch.

The moment that I realized that my com
panions were all safe I could not repress a 
smile, and then Norton and Jay commenced 
to laugh, and we werp still laughing when 
we pulled ourselves from the stream a short 
distance below the ship.

“ Get your sample, Norton?”  I asked.
“ I still have the container, sir,”  he re

plied, and indeed he had clung to it through
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out his surprising adventure, as Jay and I, 
fortunately, had clung to our revolvers. 
Norton removed the cap from the bottle and 
dipped the latter into the stream. Then he 
looked up at me and smiled.

“ I think we have beaten Mr. West to it, 
sir,”  he said. “ It seems like very good 
water, sir, and when I struck it I was sur
prised that I must have swallowed at least 
a quart.”

“ I tested a bit of it myself,”  I replied. 
“ As far as we three are concerned, Mr. 
West's analysis will not interest us if he 
discovers that lunar water contains poison
ous matter, but for his own protection we 
will let him proceed with his investigation.”

“ It is strange, sir,”  remarked Jay, “ that 
none of us thought of the natural effects of 
the lesser gravity of the Moon. We have 
discussed the matter upon many occasions, 
as you will recall, yet when we faced the 
actual condition we gave it no consideration 
whatsoever.”

“ I am glad,”  remarked Norton, “ that I 
did not attempt to jump the river— I should 
have been going yet. Probably landed on 
the top of some mountain.”

As we approached the ship I saw West 
awaiting us with a most serious and digni
fied mien: but when he saw that we were 
all laughing he joined us, telling us after 
we reached the deck, that he had never 
witnessed a more surprising or ludicrous 
sight in his life.

Orthis Begs for Mercy

W E WENT below then and after closing 
and securing the hatch, three of us 

repaired to our bunks, while West with the 
sample of lunar water went to the labora
tory. I was very tired and slept soundly 
for some ten hours, for it was the middle 
of Norton’s watch before I awoke.

The only important entry upon the log 
since I had turned in was West’s report of 
the results of his analysis of the water, 
which showed it was not only perfectly 
safe for drinking purposes but unusually 
pure, with an extremely low saline content.

I had been up about a half an hour when 
West came to me, saying that Orthis re
quested permission to speak to me. Twen
ty-four hours before, I had been fairly well 
determined to bring Orthis to trial and exe
cute him immediately, but that had been

when I had felt that we were all hopeless
ly doomed to death on his account. That 
he deserved death there was no question, 
but when men have faced death so closely 
and escaped, temporarily at least, I believe 
that they must look upon life as a most 
sacred thing and be less inclined to deny 
life to others. Be that as it may, the fact 
remains that having sent for Orthis in com
pliance with his request I received him in a 
mood of less stern and uncompromising jus
tice that would have been the case twenty- 
four hours previous. When he had been 
brought to my stateroom and stood before 
me, 1 asked him what he wished to say to 
me. He was entirely sober now and bore 
himself with a certain dignity that was not 
untinged with humility.

“ I do not know what has occurred since I 
was put in irons, as you have instructed 
the others not to speak to me or answer my 
questions. I have had ample time to re
flect upon my actions. That I was intoxi
cated is, of course, no valid excuse, and yet 
it is the only excuse that I have to offer. I 
beg, sir, that you will accept the assurance 
of my sincere regret of the unforgivable 
things that I have done, and that you will 
permit me to live and atone for my wrong
doings, for if we are indeed upon the sur
face of the Moon it may be that we can 
ill spare a single member of our small 
party. I throw myself, sir, entirely upon 
your mercy, but beg that you will give me 
another chance.”

Clemency for Orthis

REALIZING my natural antipathy for 
the man and wishing most sincerely 

not to be influenced against him because 
of it, I let his plea influence me against my 
better judgment with the result that I prom
ised him that I would give the matter care
ful consideration, discuss it with the others, 
and be influenced largely by their decision.
I had him returned to his stateroom then 
and sent for the other members of the party. 
With what fidelity my memory permitted 
I repeated to them in Orthis’ own words his 
request for mercy.

“ And now, gentlemen,”  I said, “ I would 
like to have your opinions in the matter. I 
really wish to abide by your desires because 
of the personal antagonism that has existed
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between Lieutenant Commander Orthis and 
myself since boyhood.”

I knew that none of these men liked 
Orthis, yet I knew, too, that they would ap
proach the matter in a spirit of justice tem
pered by mercy, and so I was not at all sur
prised when one after another assured me 
that they would be glad if I would give the 
man another opportunity.

Again I sent for Orthis, and after ex
plaining to him that inasmuch as he had 
given his word to commit no disloyal act 
in the future, I should place him on parole, 
his eventual fate depending entirely upon 
his own conduct; then had his irons re
moved and told him that he was to return 
to duty. Would to God that instead o f free
ing him I had drawn my revolver and shot 
him through the heart!

We were all pretty well rested up by this 
time, and I undertook to do a little explor
ing in the vicinity of the ship, going out for 
a few hours each day with a single compan
ion, leaving the other three upon the ship.
1 never went far afield at first, confining 
myself to an area some five miles in diame
ter between the crater and the river. Upon 
both sides of the latter, below where the 
ship had landed, was a considerable extent 
of forest. I ventured into this upon several 
occasions and once, just about time for 
us to return to the ship, I came upon a well 
marked trail in the dust of which were the 
imprints of three-toed feet. Each day I 
set the extreme limit o f time that I would 
absent myself from the ship with instruc
tions that two o f those remaining aboard 
should set out in search of me end my com
panion, should we be absent over the speci
fied number of hours. Therefore, I was 
unable to follow the trail the day upon 
which I discovered it, since we had scarcely 
more than enough time to make a brief 
examination of the tracks if we were to 
reach the ship within the limit I had al
lowed.

W e  Follow a Mysterious Spoor

IT CHANCED that Norton was with me 
that day and in his quiet way was much 

excited by our discovery. We were both 
positive that the tracks had been made by a

used we could scarcely estimate, out the 
trail itself gave every indication o f being 
a very old one. I was sorry that we had no 
time to pursue the animal which had made 
the tracks but determined that upon the 
following day I should do so. We reached 
the ship and told the others what we had 
discovered.

After Orthis had been released from ar
rest Norton had asked permission to return 
to the former’s stateroom. I had granted 
his request and the two had been very much 
together ever since. I could not understand 
Norton’s apparent friendship for this man, 
and it almost made me doubt the young en
sign. One day I was to learn the secret 
of this intimacy, but at the time I must 
confess that it puzzled me considerably and 
bothered me not a little.

Each o f the men had now accompanied 
me on my short excursions o f exploration 
with the exception o f Orthis. Inasmuch as 
his parole had fully reinstated him among 
us, in theory at least, I could not very well 
discriminate against him.

The day following our discovery o f the 
trail, I accordingly invited him to accom
pany me, and we set out early, each armed 
with a revolver and a rifle. I advised West, 
who automatically took command of the 
ship during my absence, that we might be 
gone considerably longer than usual and 
that he was to feel no apprehension and 
send out no relief party unless we should 
be gone a full twenty-four hours, as I 
wished to follow up the spoor we had dis
covered.

I led the way directly to the spot at which 
we had found the trail, about four miles 
down the river from the ship and apparent
ly in the heart o f dense forest.

The flying-toads darted from tree to tree 
about us, uttering their weird and plain
tive cries, while upon several occasions, as 
in the past, we saw four-legged snakes such 
as we had seen upon the day o f our land
ing. Neither the toads nor the snakes both
ered us, seeming only to wish to avoid us.

Beasts or Human Beings?

JUST before we came upon the trail, both 
Orthis and I thought we heard the 

four-footed animal, something that weighed sound of footsteps ahead of us— something 
between two hundred fifty and three hun- similar to that made by a galloping ani- 
dred pounds. How recently it had been mat— and when we came upon the trail m
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moment later it was apparent to both of 
us that dust was hanging in the air and 
slowly settling on the vegetation nearby. 
Something, therefore, had passed over the 
trail but a minute or two before we arrived. 
A brief examination of the spoor revealed 
the fact that it had been made by a three
toed animal whose direction of travel was 
to our right and toward the river, at this 
point some half mile from us.

I could not help but feel considerable 
inward excitement, and I was sorry that one 
of the others had not been with me, for I 
never felt perfectly at ease with Orthis. I 
had done considerable hunting in various 
parts of the world where wild game still 
exists but I had never experienced such a 
thrill as I did at the moment that I under
took to stalk this unknown beast upon an 
unknown trail in an unknown world.

The trail led to the edge of the river 
which at this point was very wide and shal
low. Upon the opposite shore, I could see 
the trail again directly opposite and I knew 
therefore that this was a ford. Without 
hesitating, I stepped into the river, and as 
I did so I glanced to my left to see stretch
ing before me as far as my eye could reach 
a vast expanse of water. Here then I had 
stumbled upon the mouth of the river and, 
beyond, a lunar sea.

The land upon the opposite side of the 
river was rolling and grass-covered, but in 
so far as I could see, almost treeless. As 
I turned my eyes from the sea back toward 
the opposite shore, I saw that which caused 
me to halt in my tracks, cock my rifle and 
issue a cautious warning to Orthis for 
silence, for there before us upon a knoll 
stood a small horse-like animal.

It would have been a long shot, possibly 
five hundred yards, and 1 should have pre
ferred to have come closer but there was 
no chance to do that now, for we were in the 
middle of the river in plain view of the 
animal which stood there watching us in
tently. I had scarcely raised my rifle, how
ever, ere it wheeled and disappeared over 
the edge of the knoll upon which it had 
been standing.

'What did it look like to you, Orthis?”
I asked my companion.

“ It was a good ways off,”  he replied, “ and 
I only just got my binoculars on it as it dis
appeared. It was about the size of a

small pony, I should say, but it didn't have 
a pony's head."

“ It appeared tailless to m e?" I remarked.
“ I saw no tail," said Orthis. “ nor any 

ears or horns. It w as a dev dish funny 
looking thing. I don’t understand it. There 
was something about it— " he paused. “ My 
God, sir, there was something about it that 
looked human.'’

“ It gave me that- same impression, too, 
Orthis, and I doubt if I should have fired 
had I been able to cover it, for just at the 
instant that I threw my rifle to my shoulder 
I felt that same strange impression that 
you mention. There was something human 
about the thing."

Surprised by the Horse-Humans

AS WE talked, we had been moving on 
(cross the ford. Finally, we stepped 

out on the opposite shore and a moment 
later, far to the left, we caught another 
glimpse of the creature that we had pre
viously seen. It stood upon a distant knoll, 
evidently watching us.

Orthis and I raised our binoculars to our 
eyes almost simultaneously and for a full 
minute we examined the thing as it stood 
there, neither of us speaking, and then we 
dropped our glasses and looked at each 
other.

“ What do you make of it, sir?”  he asked.
I shook my head. “ I don’t know what to 

make of it, Orthis," I replied: “ but I should 
swear that I was looking straight into a 
human face, and yet the body was that of a 
quadruped."

“ There can be no doubt of it, sir,”  he 
replied, “ and this time one could see the 
harness and the clothing quite plainly. It 
appears to have some sort of a weapon 
hanging at its left side. Did you notice it, 
sir?"

“ Yes, I noticed it, but I don’t under
stand it.*’

A moment longer we stood watching the 
creature until it turned and galloped off, 
disappearing behind the knoll on which 
it had stood. We decided to follow the 
trail. We had gone but a short distance 
when the trail approached the river again, 
which puzzled me at the time somewhat, as 
we had gone apparently directly away from 
the river since we had left the ford, but 
after we had gone some mile and a half, we
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found the explanation, since we came again 
to another ford while on beyond we saw 
the river emptying into the sea and realized 
that we had crossed an island lying in the 
mouth of the river.

I was hesitating as to whether to make 
the crossing and continue along the trail 
or to go back and search the island for 
the strange creature we had discovered. I 
rather hoped to capture it. As I stood 
there, rather undecided, our attention was 
attracted back to the island by a slight 
noise, and as we looked in the direction of 
the disturbance, we saw five of the creatures 
eyeing us from high land a quarter of a 
mile away. When they saw that they were 
discovered they galloped boldly toward us. 
They had come a short distance only, when 
they stopped again upon high knoll, and 
then one of them raised his face toward the 
sky and emitted a series of piercing howls. 
Then they came on again toward us nor 
did they pause until they were within fifty 
feet of us, when they came to a sudden 
halt.

The Men in the Moon

OLR first view of the creatures proved 
beyond a question of a doubt that they 

were in effect human quadrupeds. The 
faces were very broad, much broader than 
any human faces that 1 have ever seen, but 
their profiles were singularly like those of 
the ancient North American Indians. Their 
bodies were covered with a garment with 
short legs that ended above the knees. 
About the barrel of each was a surcingle 
and connected with it by a backstrap was 
something analogous to a breeching in 
Earth horse harness.

Straps running on the left side support
ed a sheath in which was carried what ap
peared to be a knife of some description. 
And upon the right side a short spear was 
carried in a boot, similarly suspended from 
the two ornaments, much as the carbine of 
our ancient Earth cavalry was carried. The 
spear, which was about six feet long, was of 
peculiar design, having a slender, well
shaped head, from the base of which a 
crescent-shaped arm curved backward from 
one side, while upon the side opposite the 
crescent was a short, sharp point at right 
angles to the median line of the weapon.

For a moment wc stood there eyeing each

other, and from their appearance I judged 
that they were as much interested in us as 
we were in them. I noticed that they kept 
looking beyond us, across the river toward 
the mainland. Presently, I turned for a 
glance in the same direction, and far away 
beyond a thin forest I saw a cloud of dust 
which seemed to be moving rapidly toward 
us. I called Orthis’ attention to it.

“ Reinforcements,”  I said. “ That is what 
that fellow was calling for when he 
screamed. I think we had better try con
clusions with the five before any more ar
rive. We will try to make friends first, but 
if we are unsuccessful we must fight our 
way back toward the ship at once.”

Accordingly, I stepped forward toward 
the five with a smile upon my lips and my 
hand outstretched. I knew of no other way 
in which to carry to them an assurance of 
our friendliness. At the same time, I spoke 
a few words in English in a pleasant and 
conciliatory tone. Although I knew that 
my words would be meaningless to them,
I hoped that they would catch their intent 
from my inflection.

Attacked!

IMMEDIATELY upon my advance, one 
of the creatures turned and spoke to 

another, indicating to us for the first time 
that they possessed a spoken language. 
Then he turned and addressed me in a 
tongue that was, of course, utterly mean
ingless to me; but if he had misinterpreted 
my action, I could not misunderstand that 
which accompanied his words, for he reared 
up on his hind feet and simultaneously 
drew his spear and a wicked-looking, short- 
bladed sword or dagger, his companions at 
the same time following his example, until 
I found myself confronted by an array of 
weapons backed by scowling, malignant 
faces. Their leader uttered a single word 
which I interpreted as meaning halt, and so 
I halted.

I pointed to Orthis and to myself, and 
then to the trail along which we had come, 
and then back in the direction of the ship.
I was attempting to tell them that we wished 
to go back whence we had come. Then I 
turned to Orthis.

“ Draw your revolver,”  I said, “ and fol
low me. If they interfere we shall have to
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“ Flesh, flesh! W e  are hungry! Give us flesh!”

shoot them. We must get out o f this before 
others arrive.”

As we turned to retrace our steps along 
the trail, the five dropped upon all fours, 
still holding their weapons in their fore- 

aws, and galloped quickly to a position 
locking our way.
“ Stand aside,”  I yelled, and fired my 

pistol above their heads. From their 
actions, I judged that they had never be
fore heard the report of a firearm, for they 
stood an instant in evident surprise, and 
then wheeled and galloped off for about a 
hundred yards, where they turned and

halted again, facing us. They were still 
directly across our trail, and Orthis and I 
moved forward determinedly toward them.

When we had arrived at a few yards from 
them, I again threatened them with my 
pistol, but they stood their ground, evident
ly reassured by the fact that the thing that 
1 held in my hand, though it made a loud 
noise, inflicted no injury. I did not want 
to shoot one o f them if I could possibly 
avoid it, so I kept on toward them.

I was within a few feet o f them now, and 
their attitude was more war-like than ever,
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convincing me that they had no intention 
of permitting us to pass peacefully.

Their features, which I could now see 
distinctly, were hard, fierce, and cruel in 
the extreme. Their leader seemed to be 
addressing me, hut. of course. I could not 
understand him: hut when, at last, standing 
there upon his hind feet, with evidently as 
much ease as I stood upon my two legs, 
he carried his spear hack in a particularly 
menacing movement. I realized that I must 
act and act quickly.

W e  Destroy the Moon Creatures

1 THINK the fellow was just on the point 
of launching his spear at me, when I 

fired. The bullet struck him square be
tween the eyes and he dropped like a log, 
without a sound. Instantly, the others 
wheeled again and galloped away, this time 
evincing speed that was almost appalling, 
clearing spaces of a hundred feet in a single 
hound.

A glance behind me showed the dust- 
cloud rapidly approaching the river, upon 
the mainland, and calling to Orthis to fol
low me, I ran rapidly along the trail which 
led hack in the direction of the ship.

The four Moon creatures retreated for 
about half a mile, and then halted and 
faced us. We were nearing them rapidly, 
for we had discovered that we, too, could 
show remarkable speed, when retarded by 
gravity only one-sixth o f that of Earth. To 
clear forty feet at a jump was nothing. 
As we neared the four, who had taken their 
stand upon the summit o f a knoll, I heard 
a great splashing in the river behind us, 
and turning, saw that their reinforcements 
were crossing the ford, and would soon be 
upon us. There appeared to be fully a 
hundred of them, and our case looked hope
less indeed, unless we could manage to pass 
the four ahead of us, and reach the com
parative safety o f the forest beyond the first 
ford.

“ Commence firing, Orthis,”  I s a id .  
“ Shoot to kill. Take the two at the left as 
your targets, and I'll fire at the two at the 
right. We had better halt and take careful 
aim, as we cannot afford to waste ammuni
tion.”

We came to a stop about twenty-five 
yards from the foremost creature, which is 
a long pistol shot: but they were standing

still upon the crest of a knoll, distinctly 
outlined against the sky, and were such a 
size as to present a most excellent target. 
Our shots rang out simultaneously. The 
creature at the left, at which Orthis had 
aimed, leaped into the air, and fell to the 
ground, where it lay kicking convulsively. 
The one to the right uttered a piercing 
shriek, clutched at its breast, and dropped 
dead. Then Orthis and I charged the re
maining two, while behind us we heard 
loud weird cries and the pounding o f gal
loping feet. The two before us did not 
retreat this time, but came to meet us. and 
again we halted and fired. This time they 
were so close that we could not miss them, 
and the last of our original lunar foemen 
lay dead before us.

Beset by Reinforcements

W E RAN then, ran as neither of us had 
imagined human beings ever could 

run. I know that I covered over fifty feet 
in many a leap, but by comparison with the 
speed of the things behind us, we might 
have been standing still. They fairly flew 
over the lavender sward. I venture to say 
that some o f them leaped fully three hun
dred feet at a time, and now, at every 
bound, they emitted fierce and terrible yells.

“ It’s no use, Orthis,”  I said to my com
panion. “ We might as well make our stand 
here and fight it out. We cannot reach the 
ford. They are too fast for us.”

We stopped then, and faced them, and 
when they saw we were going to make a 
stand, they circled and halted about a hun
dred yards distant, entirely surrounding 
us. We had killed five o f their fellows, and 
I knew we could hope for no quarter. I 
knew that if we ever escaped that fierce cor
don, it would be by fighting our way 
through it.

“ Come,”  I said to Orthis, “ straight 
through for the ford,”  and turning again in 
that direction, I started blazing away with 
my pistol as I walked slowly along the 
trail. Orthis was at my side, and he, too, 
fired as rapidly as I. Each time our 
weapons spoke, a Moon Man fell. And 
now, they commenced to circle us at a run. 
They hurled spears at us, but I think the 
sound of our revolvers and the effect of the 
shots had to some measure unnerved them,
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for their aim was poor and we were not, 
at any time, seriously menaced.

As we advanced slowly, firing, we made 
many hits, but I was horrified to see that 
every time one of the creatures fell, the 
nearest of his companions leaped upon him 
and cut his throat from ear to ear. One of 
them had only to fall to be dispatched by 
his fellows. A bullet from Orthis’ weapon 
shattered the hind leg o f one o f them, bring
ing him to the ground. It was, o f course, 
not a fatal wound, but the creature had 
scarcely gone down, when the nearest to 
him sprang forward, and finished him. And 
thus we walked slowly toward the ford, and 
I commenced to have hope that we might 
reach it and make our escape. If our an
tagonists had been less fearless, I should 
have been certain o f it, but they seemed al
most indifferent to their danger, evidently 
counting upon their speed to give them im
munity from our bullets.

Captured!

W E WERE almost at the ford when the 
circle suddenly broke, and then 

formed a straight line parallel to us, the 
leader swinging his spear about his head, 
grasping the handle at its extreme end. 
The weapon moved at great speed, in an 
almost horizontal plane. I was wondering 
*at the purpose of his action, when I saw 
that three or four of those directly in the 
rear of him had commenced to swing their 
spears in a similar manner. There was 
something strangely menacing about it that 
filled me with alarm. I fired at the leader 
and missed, and at the report of my pis
tol, a half dozen of them let go of their 
swift whirling spears, and an instant later, 
I realized the purpose of their strange 
maneuver. The heavy weapons shot toward 
us, butts first, with the speed o f lightning, 
the crescent-like hooks catching us around 
a leg, an arm and the neck, hurling us back
ward to the ground, and each time we es
sayed to rise, we were struck again, until 
we finally lay there, bruised and half 
stunned, and wholly at the mercy of our an
tagonists, who galloped forward quickly, 
stripping our weapons from us. Those who 
had hurled their spears at us recovered 
them, and then they all gathered about, ex
amining us, and jabbering among them
selves.

Presently, the leader spoke to me, prod
ding me with the sharp point o f his spear. 
I took it that he wanted me to arise, and 
I tried to do so, but I w'as pretty much 
all in and fell back each time I essayed 
to obey. Then he spoke to two o f his fol
lowers, who lifted me and laid me across 
the back of a third. There I was fastened 
in a most uncomfortable position bv means 
of leather straps which were taken from 
various parts of the harnesses o f several of 
the creatures. Orthis was similarly lashed 
to another of them, whereupon they moved 
slowly back in the direction from which 
they had come, stopping, as they went, to 
collect the bodies o f their dead, which were 
strapped to the backs o f others o f their 
companions.

As we crossed the ford toward the main
land, it was with difficulty that I kept from 
being drowned, since my head dragged in 
the water for a considerable distance and I 
was mighty glad when we came out again 
on shore. The thing that bore me was 
apparently quite tireless, as were the others, 
and we often moved for what seemed many 
miles at a fast run. Of course, my lunar 
weight was equivalent to only about thirty 
pounds on Earth while our captors seemed 
fully as well-muscled as a small earthly 
horse.

In the Camp of the Moon Men

HOW long we were on the march, I do 
not know, for where it is always day

light and there is no sun nor other means 
of measuring time, one may only guess at 
its duration, the result being influenced con
siderably by one’s mental and physical sen
sations during the period. Judged by these 
considerations, then, we might have been on 
the trail for many hours, for I was not only 
most uncomfortable in body, but in mind as 
well. However that may be, I know only 
that it was a teirible journey: that we 
crossed rivers twice after reaching the main
land, and came at last to our destination, 
amid low hills, where there was a level, 
parklike space, dotted with weird trees. 
Here the straps were loosened, and we were 
dumped upon the ground, more dead than 
alive.

When I was finally able to sit up and 
look about, I saw that we were at the thresh
old of a camp or village, consisting of a
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number of rectangular huts, with high- 
peaked roofs, thatched or rather shingled, 
with the broad, round leaves of the trees 
that grew about.

W' saw now for the first time the females 
and ’ he young. The former were similar to 
the miles, except that they were o f lighter 
build, «.:.d they were far more numerous. 
They had udders, with from four to six 
teats, and many of them were followed by 
numerous progeny, several that I saw hav
ing as high as six young in a litter. From 
the way the women ami children rushed 
upon us as we were unloaded in camp, I 
felt that they were going to tear us to 
pieces, ami I really believe they would have 
had not our captors prevented.

Evidently the word was passed that we 
were not to he injured, for after the first 
rush they contented themselves with exam
ining us, and sometimes feeling of us or our 
clothing, the while they discussed us, hut 
with the bodies of those who were slain, it 
was different, for when they discovered 
these had been unloaded upon the ground, 
they fell upon them and commenced to de
vour them, the warriors joining them in 
the gruesome and terrible feast. Orthis and 
I understood now that they had cut the 
throats of their fellows to let the blood, in 
anticipation of the repast to come.

Survival of the Fittest

AS WE came to understand them and the 
conditions under which they lived, many 

things concerning them were explained. 
They are naturally carnivorous, but with 
the exception of one other creature upon 
which they prey, there is no animal in that 
part of the interior lunar world with which 
I am familiar, that they may eat with 
safety. The flying-toad and the walking 
snake and the other reptilia are poisonous, 
and they dare not eat them.

The time had been, I later learned, pos
sibly, however, ages before, when many 
other animals roamed the surface o f the 
inner Moon, hut all had become extinct ex
cept our captors and another creature, of 
which we, at the time o f our capture, knew 
nothing, and these two preyed upon one 
another, while the species which was repre
sented by those into whose hands we had 
fallen, raided the tribes and villages of 
their own kind for food, and ate their own

dead, as we had already seen. As it was 
the females to whom they must look for the 
production of animal food, they did not kill 
these of their own species and never ate the 
body of one. Enemy women of their own 
kind, whom they captured, they brought to 
their villages, each warrior adding to his 
herd the individuals that he captured. As 
only the males are warriors, and as no one 
will eat the flesh of the female, the mor
tality among the males is, accordingly, ex
tremely high, accounting for the vastly 
greater number of adult females. The lat
ter are very well treated, as the position of 
a male in a community is dependent largely 
upon the size of his herd.

The principal mortality among the fe
males results from three causes— raids by 
the other flesh-eating species which inhabit 
the inner lunar world, quarrels arising from 
jealousy among themselves, and death while 
bringing forth their young.

These creatures eat fruit and herbs and 
nuts as well as meat, but they do not thrive 
well upon these things exclusively. Their 
existence, therefore, is dependent upon the 
valor and ferocity o f their males whose 
lives are spent in making raids and forays 
against neighboring tribes and in defending 
their own villages against invaders.

As Orthis and I 3at watching the disgust
ing orgy of cannibalism about us, the leader 
of the party that had captured us came to
ward us from the center o f the village, and 
speaking a single word, which I later 
learned meant come, he prodded us with 
his spear point until we staggered to our 
feet. Repeating the word, then, he started 
back into the village.

“ I guess he wants us to follow him, 
Orthis,”  I said. And so we fell in behind 
the creature, and stepped on in the direc
tion that he had taken, which led toward a 
very large hut— by far the largest in the 
village.

Examined by the Va-gas

IN THE side o f the hut presented to us 
there seemed to be but a single opening, 

a large door covered by a heavy hanging, 
which our conductor thrust aside as we en
tered the interior with him. We found our
selves in a large room, without any other 
opening whatsoever, save the doorway 
through which we had entered, and over
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which the hanging had again been drawn, 
yet the interior was quite light, though not 
so much so as outside, but there were no 
means for artificial lighting apparent. The 
walls were covered with weapons and with 
the skulls and other bones of creatures 
similar to our captors.

Lying upon a bed of grasses at the oppo
site side of the room was a large male 
whose skin was so much deeper lavender 
hue than the others that we had seen, as to 
almost suggest a purple. The face, though 
badly disfigured by scars, and grim and 
ferocious in the extreme, was an intelligent 
one. and the instant that I looked into those 
eyes, I knew that we were in the presence of 
a leader.

A few words passed between the two. and 
then the chief arose and came toward us. 
He examined us very critically, our cloth
ing seeming to interest him tremendously. 
He tried to talk with us, evidently asking us 
questions, and seemed very much disgusted 
when it became apparent to him that we 
could not understand him.

He gave some instructions to the fellow 
who had brought us, and we were taken out 
again, and to another hut, to which there 
was presently brought a portion of the car
cass of one of the creatures we had killed 
before we were captured. I could not eat 
any of it, however, and neither could 
Orthis; and after a while, by signs and 
gestures, we made them understand that we 
wished some other kind of food, with the 
result that a little later, they brought us 
fruit and vegetables, which were more pal
atable and. as we were to discover later, 
sufficiently nutritious to carry us along and 
maintain our strength.

I had become thirsty, and by simulating 
drinking. I finally succeeded in making 
plain to them mv desire* in that direction, 
with the rcMilt that they led us out to a 
little stream which ran through the village, 
and there we quenched our thirst.

W e  Learn the Lunar Language

SHORTLY after we arrived at the village, 
they took away our watches, our pocket- 

knives. and even thing that we possessed 
o f a simila~ nature, and which they consid
ered as curiosities. The chief wore Orthis’ 
wristwatch above one fore-paw and mine

above the other, but as he did not know how* 
to wind them, nor the purpose for which 
they were intended, they did him or us no 
good. The result was, however, that it was 
now entirely impossible for us to measure 
time in any way, and I do not know, even 
to this day, how long we were in this 
strange village. We ate when we were hun
gry. and slept when we were tired.

It must have been immediately after we 
arrived that they made an attempt to teach 
us their language. Two females were de
tailed for this duty. We were given un
limited freedom within certain bounds, 
which were well indicated by the several 
sentries which constantly watched from the 
summit o f hills surrounding the village. 
Fast these we could not go, nor do I know 
that we had any particular desire to do so, 
since we realized only too well that there 
would be little chance of our regaining the 
ship should we escape the village, inasmuch 
as we had not the remotest idea in what 
direction it lay.

Our one hope lay in learning their 
language, and then utilizing our knowledge 
in acquiring some definite information as to 
the surrounding country and the location of 
The Barsoom.

It did not seem to take us very long to 
learn their tongue, though, of course, I real
ize that it may really have been months. 
Almost before we knew it. we were convers
ing freely with our captors.

It is a very difficult language to speak, 
and as a written language, would be practi
cally impossible. For example, there is 
their word gu-e-ho. for which Orthis and 
I discovered twenty-seven separate and dis
tinct meanings, and that there are others I 
have little or no doubt. The speech is more 
aptly described as song, the 1. ailing of 
oaeh syllable being governed by the note 
in which it is sung.

Fortunately for us, there are no words of 
over three syllables, and most of them con
sist of only one or two, or we should have 
been entirely lost. The resulting speech, 
however, is extremely beautiful, and Orthis 
used to say that if he closed his eyes, he 
could imagine himself living constantly in 
grand opera.
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I Talk W ith Ga-va-go

THE chiefs name, as we learned, was 
Ga-va-go; the name of the tribe or vil

lage was No-vans, while the race to which 
they belonged was known as Va-gas.

When I felt that I had mastered the 
language sufficiently well to make myself at 
least partially understood, I asked to speak 
to Ga-va-go, and shortly thereafter. I was 
taken to him.

"You have learned our speech?" he 
asked.

1 nodded in the affirmative. "I have.” 
I said, "and I have come to ask why we 
are held captives. We wish only to he 
friends, and to he allowed to go our way 
in peace.”

"What manner of creature are you.”  he 
asked, "and where do you come from ?”

I asked him if he had ever heard of the 
Sun and the stars or any worlds outside his 
own, and he had replied that he had not, 
and that there were no such things.

"But there are, Ga-va-go,”  I said, “ and I 
and my companion are from another world, 
far, far outside your own. An accident 
brought us here. Give us hack our weapons, 
and let us go.”

He shook his head negatively.
“ Where you come from, do you eat one 

another?”  he asked.
"No,”  I replied, "we do not "
“ Why?”  he asked, and I saw his eyes 

narrow as he awaited my reply.
Was it mental telepathy or just luck that 

put the right answer in my mouth, for 
somehow, intuitively, I seemed to grasp 
what was in the creature’s mind.

“ Our flesh is poison,”  I said, “ those who 
eat it die.”

He looked at me then for a long time, 
with an expression upon his face which I 
could not interpret. Presently he asked me 
another question.

“ Are there many like you in the land 
where you live?”

“ Millions upon millions.”  I replied.
“ And what do they eat?”
“ They eat fruits and vegetables and the 

flesh of animals,”  I answered.
“ What animals?”  he asked.
“ I have seen no animals here like them.”

I replied, “ hut there are many kinds unlike 
us, so that we do not have to eat flesh of 
our own race.”

“ Where is your country?”  he demanded. 
“ Take me to it.”

I smiled. "I cannot take you to it,”  I 
said. “ It is upon another world.”

It was quite evident that he did not be
lieve me, for he scowled at me ferociously. 

“ Do you wish to die?”  he demanded.
I told him that I had no such longing. 
“ Then "mi will lead me to your coun

try,”  he said, “ where there is plenty o f flesh 
for everyone. You may think about it until 
I send for you again. G o!”  And thus lie 
dismissed me. Then he sent for Orthis, but 
what Orthis told him, I never knew exactly. 
I had occasion to notice, however, that from 
that time Ga-va-go indicated a marked 
preference for Orthis, and the latter was 
often called to his hut.

The Va-gas Break Camp

1WAS momentarily expecting to be sum
moned in to Ga-va-go's presence, and 

learn my fate, when he discovered that I 
could not lead him to my country, where 
flesh was so plentiful. But at about this 
time we broke camp, and in the press of 
other matters, he evidently neglected ti take 
any further immediate action in my case, or 
at least, so I thought, until I later had rea
son to suspect that he felt that he need no 
longer depend upon me to lead him to this 
land of milk and honey.

The Va-gas are a nomadic race. The 
move that we made now was necessitated 
by the fact that all the other tribes nearby 
had fled before the ferocity o f the No-vans, 
whose repeated and successful raids had 
depleted the villages of their neighbors and 
filled them with terror.

The breaking o f camp was a wonderfully 
simple operation. All their few belongings, 
consisting of extra clothing, trappings, 
weapons, and their treasured skulls and 
bones of victims, were strapped to the backs 
of the women. Orthis and I each bestrode 
a warrior detailed by Ga-va-go for the pur
pose of transporting us, and we filed out of 
the village, leaving the huts behind.

Because of the women and the children, 
we moved more slowly than warriors do 
when on the march alone, when they sel
dom, if ever, travel slower than a trot, and 
more generally, at a fast gallop. We moved 
along a well-worn trail, passing several de
serted villages, from which the prey of the
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No*vans had fled. We crossed many rivers, 
for the lunar world is well watered. We 
skirted several lakes, and at one point of 
high ground, I saw, far at our left, the 
waters of what appeared to he a great 
ocean.

There was never a time when Orthis and 
I were not plentifully supplied with food, 
for there is an abundance of it growing 
throughout all the territory we crossed, but 
the No-vans had been without flesh for sev
eral days and were, in consequence, mad 
with hunger, as the fruits and vegetables 
which they ate seemed not to satisfy them 
at all.

The W rath of Zo-al

W E WERE moving along at a brisk trot 
when, without warning, we were struck 

by a sudden gust of wind that swept, cold 
and refreshing, down from some icy moun
tain fastness. The effect upon the No-vans 
was electrical. I would not have had to un
derstand their language to realize that they 
were terrified.

A moment later a dash o f rain struck us, 
and then it was every man for himself and 
the devil take the hindmost, as they broke 
into a wild stampede to place themselves 
close to their chief. Their hysterical flight 
was like the terrorized rush o f wild cattle.

Old Ga-va-go, who was in the lead, had 
stopped and was waiting for us. Those who 
accompanied him seemed equally terrified 
with the rest, but evidently they did not 
dare run until Ga-va-"o gave the word. 
Ga-va-go waited until the last of the rear
guard straggled in, and then he set off 
directly toward the mountains, the entire 
tribe moving in a compact mass, though 
they might have fallen easy prey to an am
bush or any sudden attack. They knew, 
however, what I half guessed, that knowing 
that their enemies were as terrified of the 
storms as they, there was little danger of 
their being attacked.

We came at last to a hillside covered with 
great trees which offered some protection 
from both the wind and the rain, which had 
now' arisen to the proportion of a hurricane.

As we came to a halt, I slipped from the 
back of the warrior who had been carrying 
me, and found myself beside one of the 
women who had taught Orthis and me the 
language of the Va-gas.

“ Why is everyone so terrified?”  I asked 
her.

“ It is Zo-al,”  she whispered, fearfully. 
“ He is angry.”

“ Who is Zo-al?”  I asked.
She looked at me in wide-eyed astonish

ment. “ Who is Zo-al!”  she repeated. “ They 
told me that you said that you came from 
another world, and I can well believe it. 
when you ask, who is Zo-al?”

“ Well, who is lie?”  I insisted.
“ He is a great beast,”  she whispered. “ He 

is everywhere. He lives in all the great 
holes in the ground, and when he is angry, 
he comes forth and makes the water fall 
and the air run away. We know that there 
is no water up there,”  and she pointed to
ward the sky. “ But when Zo-al is angry, lie 
makes water fall from where there is no 
water, so mighty is Zo-al, and he makes 
the air to run away so that the trees fall 
before it as it rushes past, and huts are 
knocked flat or carried high above the 
ground. We have angered Zo-al, and he 
is punishing us.”

The Light That Devours

IT WAS at that instant that there broke 
upon my ears the most terrific detona

tion that I have ever heard. So terrific was 
it that I thought my ear drums had burst, 
and simultaneously, a great ball of fire 
seemed to come rolling down from the 
mountain heights above us.

The woman, covering her ears, shud
dered, and when she saw’ the hall o f fire, 
she voiced a piercing shriek.

“ The light that devours!”  she cried. 
“ When that comes too. it is the end, for then 
is Zo-al mad with rage.”

The ground shook to the terrifying noise, 
and though the ball of fire did not pass 
close to us, still could I feel the heat of it 
even as it went by at a distance, leaving a 
trail of blackened and smoking vegetation 
in its rear. It must have traveled about ten 
miles, down toward the sea, across rolling 
hills and level valleys, when suddenly it 
burst, the explosion being followed by a re
port infinitely louder than that which I had 
first heard.

I had witnessed my first lunar electrical 
storm, and I did not wonder that the in
habitants of this strange world were terri
fied by it. As we cowered there among the
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trees, I wondered if they were not afraid 
that the wind would blow the forest down 
and crush them, and I asked the woman 
who stood beside me.

“ Yes," she said, "that often happens, but 
more often does it happen that if one is 
caught in a clearing, the air that runs a.»ay 
picks him up and carries him along to drop 
him from a great height upon the hard 
ground. The trees bend before they break, 
and those who watch are warned.”

“ It seems to me,”  I said, “ that it would 
have been safer if Ga-va-go had led us into 
one of those sheltered ravines,”  and I in
dicated a gorge in the hillside at our right.

“ No.”  she said, “ Ga-va-go is wise. He 
led us to the safest spot. We are sheltered 
from the air that runs away, and perhaps a 
little from the light that devours, nor can 
the waters that drown, reach us here, for 
presently they will fill that ravine full.”  

Nor was she wrong. Rushing down from 
the hillside, the water poured in torrents 
into the ravine, and presently, though it 
must have been twenty or thirty feet deep, 
it was filled almost to overflowing. Who
ever had sought refuge there, would have 
been drowned and washed away to the big 
ocean far below.

The Storm Terror

THE storm must have lasted for a con
siderable time; how long, of course, I 

do not know. During the entire storm, the 
No-vans scarcely moved from their posi
tions beneath the trees, with their backs 
toward the storm, where they stood with 
lowered heads like cattle. We experienced 
twelve detonations of the ground-shaking 
thunder, and witnessed six manifestations of 
the light that devours. Trees had fallen all 
about us, and as far as we could see, the 
grasses lay flat and matted upon the ground.

They told me that storms of the severity 
of this were infrequent, though rain and 
wind, accompanied by electrical manifes
tations, might be expected at any season of 
the year— I use that expression from habit, 
for one can scarcely say that there are any 
well-marked seasonal changes within the 
Moon that could indicate corresponding 
divisions o f time as upon the Earth. A 
period of drought and cold rains retard 
growth and germination, while frequent 
water rains have an opposite effect,

the result being that you find vegetation 
of the same variety in all stages of 
development, growing side by side— blos
soms upon one tree, fruit upon another, 
and the dry seed-pods upon a third. 
Not even, therefore, by the growth of plant 
life, might one measure time within the 
Moon, and the period o f gestation among 
the Va-gas is similarly irregular, being 
affected by the physical condition of the 
female as well as by climatic conditions, I 
imagine. When the tribe is well-fed, and 
the weather warm, the warriors victorious, 
and the minds o f the women at peace, they 
bring forth their young in an incredibly 
short period.

On the other hand, a period o f cold, or of 
hunger, and of long marches, following de
feat, induces an opposite result. The 
females nurse their young for a very short 
period of time, for they grow rapidly, and 
as soon as their molars are through, and 
they can commence eating meat, they are 
weaned. They are devilish little rascals, 
their youthful exuberance finding its outlet 
in acts of fiendish cruelty. As they are not 
strong enough to inflict their tortures on 
adults they penetrate them upon one 
another, with the result that the weaker are 
often killed.

During the storm, they huddled, shiver
ing and cold, against the adults. Possibly 
I should he ashamed to say it, but I felt 
no pity for them, and rather prayed that 
they would all be chilled to death, so hate
ful and wantonly cruel were they. As they 
become adults, they are less wanton in their 
atrocities, though no less cruel, their ener
gies, however, being intelligently directed 
upon the two vital interests o f their lives—  
procuring flesh and women.

The Coming of the U -ga

SHORTLY after the rain ceased, the wind 
began to abate, and as I was cold, 

cramped and uncomfortable, I walked out 
into the open. As I walked briskly to and 
fro, looking here and there at the evidences 
of the recent storm, my glance chanced to 
rise toward the sky, and there I saw what 
appeared at first to be a huge bird, a few 
hundred feet above the forest in which we 
had sought shelter. It was flapping its 
great wings weakly and seemed to be almost 
upon the verge of exhaustion, and though I
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could 9ee that it was attempting to fly back 
in the direction of the mountains, the force 
of the wind was steadily carrying it in the 
direction of the lowlands and the sea. Pres
ently it would be directly above me, and as 
it drew nearer, I knit my brows in puzzle
ment, for except for its wings, and what 
appeared to be a large hump upon its back, 
its form bore a striking resemblance of that 
of a human being.

Some of the No-vans evidently saw me 
looking upwards thus interestedly, and 
prompted by curiosity, joined me. When 
they saw the creature flying weakly over
head, they set up a great noise, until pres
ently all the tribe had run into the open 
and were looking up at the thing above us.

The wind was lessening rapidly, but it 
still was strong enough to carry the crea
ture gently toward us, and at the same time 
I perceived that whatever it was, it was fall
ing slowly to the ground, or more correct
ly, sinking slowly.

“ What is it?”  I asked o f the warrior 
standing beside me.

“ It is a U-ga,”  he replied. “ Now shall 
we eat.”

I had seen no birds in the lunar world, 
and as I knew they would not eat the flying 
reptiles, I guessed that this must be some 
species of bird life, but as it dropped closer, 
I became more and more convinced that it 
was a winged human being, or at least a 
winged creature with human form.

As it fluttered toward the ground, the 
No-vans run along to meet it, waiting for it 
to fall within reach. As they did so, 
Ga-va-go called to them to bring the crea
ture to him alive and unharmed.

I was about a hundred yards from the 
spot, when the poor thing finally fell into 
their clutches. They dragged it to the 
ground roughly, and a moment later I was 
horrified to see them tear its wings from 
it and the hump from its back. There was 
a great deal of grumbling at Ga-va-go”s 
order, as following the storm and their long 
fast, the tribe was ravenously hungry.

“ Flesh, flesh.”  they growled. “ We are 
hungry. Give us flesh!”  But Ga-va-go paid 
no attention to them, standing to one side 
beneath a tree, awaiting the prisoner that 
they were bringing toward him.

Into the D readed M oon C rater

THE strange wing-bearing creature who has fallen into the 
hands of the No-vans proves to be Nah-ee-lah the Moon 

Maid, most beautiful of all the women of Lay the. In the 
next installment of this gripping story Julian rescues the Moon 
Maid from the clutches o f the treacherous Orthis and escapes 
with her from the custody of the No-vans, only to confront 
danger in hideous form in the heart of the Moon Crater. 
Don’t fail to continue this story in the
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Science^ of GolL^
W hat makes the championship golfer? The movies 
show you here every motion that goes into the perfect 
mashie shot, as executed by the noted Tom m y Armour.

HOW closely science assists in further
ing the delights o f our national pas
times is well illustrated in the way 

motion pictures are teaching the fine points 
of golf shots.

The camera catches and holds each move
ment, thus allowing the 
beginner an opportunity 
to study the actual shot 
in full detail. Every 
motion o f the finished 
golfer is a lesson in it
self, but it would be im
possible to demonstrate 
these points in action 
without the movies.

On the opposite page 
appears a series o f mo
tion pictures showing 
the famous T o m m y  
Armour, former Ameri
can open champion, 
making a mashie shot.
Follow the pictures 
from left to right, 
letting the eyes glide 
swiftly back and forth 
across the page. Then 
turn your attention to 
the story told by each 
picture.

Armour is particular
ly noted for his deadly 
accuracy with the nib
lick and mashie clubs.
These 
why.
series the c o m p a c t ,  
closely controlled arm 
action is easily seen by 
the dominant factor in 
making the mashie sho\

In the first picture note the overlapping 
grip, which is notable for the fact that the 
hands are well on top o f the shaft— with 
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the right hand well over toward the left 
and the left well over toward the right, giv
ing him great power in the fingers for han
dling the club.

In the succeeding pictures see how closely 
in to the side Armour keeps his right arm 

at the top o f the back- 
swing, and how straight 
the left arm is held until 
well after impact. Ob
serve, too, how far the 
body and legs have 
turned back toward the 
position in the address, 
although the cltibhead 
has not traveled more 
than three feet on the 
way down. The right side 
is put into the shot, the 
body following smooth
ly and easily around 
with the swing. There 
is no sign o f tenseness 
or jerky effort.

The student will also 
perceive that the head is 
h e l d  stationary, and 
there is no body sway in 
performing the shot. 
A n o t h e r  interesting 
point can be taken by 
noting closely the re
treating feet showing 
just above Tommy Arm
our’s head in these pic
tures. The lifted right 
feet have been set down 
in the time it takes 
Armour to start his 
hackswing, and the left 
feet are picked up and 
set down by the time he 

is coming down for the stroke. This gives 
you the proper timing for the shot. Study 
the snapshots for other pointers.

Armour in Action

T -  3 *

pictures s h o w  
In each o f the

TO M M Y A R M O U R  declared 
at the close of the American 

open golf tournament at Oak- 
mont last year that his niblick 
and mashie won the champion
ship for him. Time after time 
he placed full mashie shots 
dead to the pin for one putt.

Motion pictures show clear
ly, better than any oral or 
written instruction, just how 
he does it. The above movie 
shot shows Armour in the fol
low-through after completing 
the stroke shown on the next 
page.
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Coo-Coo C O N T R A P T IO N S  
C O N T E S T !  <v. “ “ e

HE R E ’S your chance to win real money for a nut idea!
Sharpen your pencil and concoct a Coo-Coo Con

traption like the one on the opposite page— the “coo- 
cooer,” the better. Rules of the contest are given below.
You don’t have to be an artist —  anyone can compete.

STUDY the Handy Cigarel Lighter, the 
mechanism ot whicli is pictured on the 

opposite page. Vie think you will agree 
with us that it is different from the usual 
run of eigaret lighters—it hums no alcohol 
or other expensive fuel, and is as depend
able as the daily rising of the sun. The 
device suffers from the fact that it is not 
portable and cannot 
easily be slipped into 
the vest pocket, but 
with ordinary atten
tion and regular in
spections this eigaret 
lighter should last a 
lifetime, except for re
placement of the cat 
and dog.

The Handy Cigaret 
Lighter is a Coo-Coo 
Contraption of the first 
water. The Coo-Coo 
field has been gross|v 
neglected by the voting 
inventor, and Modern 
Mechanics is going to 
offer monthly prizes to 
stimulate activity in 
this launc h of modern 
science. Sharpen your 
pencil and \ our wits 
that will put the 
shade, and
Contraptions Kditor. Contest No. 1. Modern 
Mechanics Magazine. Kobhinsdale. Minn.

Remember, your contraption should be 
as humorous as you can make it. It need 
not even serve a useful purpose. The fun
nier. the “ coo-eooer." the more far-fetched 
it is, the better is your chance of winning 
a prize. It is not necessary to diagram 
vour device, although you may do so if you 
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wish. Just write out a clear explanation 
of how your contraption works so that our 
artist can make a pic ture of it.

Winners will be decided by the editorial 
staff of Modern Mechanics, and an express 
> ondition of entry in the contest is that their 
decisions shall be final. Closing dates of 
the monthly contests will be the first of the 

month following the 
date on the cover. Thus 
Contest No. 1, begin
ning with this Novem
ber issue, will close 
December 1, 1928. If 
your contraption ar
rives after this date, it 
will automatically be 
entered in the second 
contest.

Prize-winners will 
be announced and th • 
winning contraptions 
published in the earli
est possible issue after 
the close of the con
test. Manuscripts will 
not be returned: if you 
wish to preserve vour 
Coo-Coo Contraption, 
be sure to keep a eopv 

of it. First prize will be $23.90: second 
prize SI0.00: and five third prizes of $3.00 
cadi. In case of a tie for any of the prizes, 
the full amount will be paid to each of the 
tying contestants.

Remember, you don’t have to draw the 
plan for your "Coo-Coo Contraption”  un
less you want to, as the judges will decide 
the winners only on the idea submitted. 
But make it funny!

Sharpen your pencil and get busy!

WIN A PRIZE!

F IFTY dollars will be distributed 
each month among prize-win

ners in the Coo-Coo Contraptions 
•oiitest conducted by M o d e r n  
Mechanics. Prizes are as follows:

First P r iz e ......................$25.00
Second P r iz e ..................$10.00
Five Third Prizes. .$3.00 each 
Address your manuscripts to Coo- 

Coo Contraptions Editor. Contest No. 
1, Modern Mechanics Magazine. 
Robbinsdale. Minn. Contest No. 1 
d o -o s  on December 1. 1928. Manu
scripts received after this date will 
be entered ill contest No. 2. No 
manuscripts will be returned.

concoct a contrivance 
eigaret lighter in the 

id vour ell ill I to the Coo-Coo
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Start at N o . 1 and See H o w  It W o r k s



BRASS BRAIN Saves 
U.S. $125,000 Yearly

Taking the place o f a corps o f trained 
mathematicians, this machine calcu
lates the time o f flood tides in all the 
ports o f the world, enabling ship
masters to dock their liners safely.

TN  THE rooms o f the U. S. Coast and 
J. Geodetic Survey in the Capitol at Wash
ington there stands a complicated 
mechanism of wheels and cogs known offi
cially as ‘ ‘Tide Predicting Machine No. 2.”

But to the men who operate it, and who 
have a very human respect for its uncanny 
ability to do the work o f 100 trained 
mathematicians, it is known as “ The Brass 
Brain.”

And so, in truth, it is. Would you like 
to know the exact minute of the flood tide 
in Hong Kong harbor in 1980? Very well; 
put the problem up to the Brass Brain.

To begin with, you must take into con
sideration the 37 “ constants,”  or factors rep
resenting specific phases o f sun and moon 
in a given locality at a certain time, and 
and adjust the Brass Brain to accommodate 
them. Then simply turn a crank o f the 
machine and the mathematical interaction 
o f these 37 “ constants”  is transmitted to a 
dial and read by the operator. That’s all 
there is to it; the Brass Brain has given 
you the answer.
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Few mathematical problems are more 
intricate than this one o f predicting tides. 
The relative “ pull”  o f the sun and the moon, 
their distance from the earth and from each 
other, and a number o f other factors must 
be considered.

The machine weighs 2,500 pounds. It is 
11 feet long, 2 feet wide, and 6 feet high. 
Its whirring cogs are enclosed in a housing 
o f mahogany and glass.

Earthquakes, fresh-water floods, and 
strong winds that cannot be predicted affect 
the accuracy of the Brass Brain to a degree. 
Nevertheless 70% o f the predicted tides 
agree within five minutes o f the observed 
tide. The Coast and Geodetic Survey issues 
an annual bulletin in which it lists the forth
coming tides in 84 ports o f the world. The 
report contains upwards o f a million figures, 
all compiled by the Brass Brain. It has 
been estimated that the Brass Brain saves 
the government $125,000 each year in sal
aries o f mathematicians who would be re
quired to take its place.



BLASTIN G ICEBERGS with  
LIQ U ID  STEEL

Above is shown an iceberg drifting 
down from Greenland, heading to 
menace the North Atlantic shipping 
lanes. The size of these icy giants is 
graphically shown by comparison with 
the ship at the right. In the corner 
picture is shown the exposion resulting from detonation of a charge of thermite used 
to break up the bergs.

EVER since the steamship Titanic went 
down in the North Atlantic after strik

ing an iceberg, mariners have realized that 
these tremendous mountains o f floating ice 
present a serious menace to navigation. 
Various methods o f removing these icy in
vaders from the steamship lanes have been 
suggested, but not until recently has science 
developed an effective weapon.

Thermite, a mixture of finely powdered 
aluminum metal and oxide of iron, is the 
destructive agent employed in blasting ice
bergs apart. Its use is recommended by 
Prof. Howard T. Barnes, o f the department 
of physics at McGill University, Montreal. 
For 35 years Prof. Barnes has been investi
gating the physical properties o f ice and 
practical methods o f controlling it.

When properly ignited, thermite generates 
high temperatures and produces extremely 
hot liquid steel. Strictly speaking, thermite 
is not an explosive compound. TTie white- 
hot steel converts the ice into hydrogen and 
oxygen gases so rapidly that a powerful ex
plosion results. Using this method, a huge 
iceberg can be split into fragments si small

as to constitute no menace to commerce.
The energy from the molten steel sup

plies rays surpassing sunlight in their 
power to .penetrate ice for many feet. Ther
mite is much used for welding trolley rail 
joints and for similar purposes.

Prof. Barnes believes that for a reason
able expenditure the menace o f icebergs can 
be entirely removed from the steamer 
routes. Ice jams at power dams and 
bridges, which annually cause much destruc
tion, can also be controlled by this simple 
method.

GOLF NOW PLAYED BY 
MACHINE

Several large hotels are now installing 
mechanical golf machines in their lobbies 
for the entertainment of their guests. The 
machines are inclosed with glass and the 
ball is set in motion and directed by means 
o f a lever. Most o f the machines provide a 
course of three holes, with traps and all the 
various hazards of the golfer incorporated. 
Score is kept by means of a dial attached to 
the front o f the machine.
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I T ’ S A  L O N G
STEP

D O W N !
A v i a t o r s  who have to

walk home when their 
gasoline supply gives out a 
mile above the earth will 
appreciate this airplane para
chute ! At the left an airplane 
with dead motor is drifting 
gently to earth. In the 
group below are H. Doucett, 
inventor o f the device, Lieut. 
S. McDonnell, Army obser
ver, and R. Carl Oelze, 
pilot of the plane.

Showing how parachute was Here the airplane is shown immediately after land- 
stowed in airplane fuselage, ing. Note the parachute underneath the tail assembly.



PLAN E p c TA L K
C onducted  b y  M A J O R  H . H . A R N O L D

‘O bsolete  planes never should leave the grou n d ,”  says M a jor  
A rn o ld  in com m en tin g  on  w ise law s requiring licenses and 
inspection . H e urges drastic action  to  m ake fly ing safe.

Needless Crashes Are Hurting Aviation

IT HAS not been very many years 
ago since everyone connected with 
aeronautics agreed that the pilot was 

responsible for 90% and tbe airplane 
10% of the safe flights made by an air
plane. Since that time the inventive 
genius of hundreds of engineers has been 
working on the mechanical side of 
aviation. The airplanes have been im
proved until they will almost fly by them
selves under ordinary circumstances. The 
engines have been redesigned and con
structed with better quality of material, 
until they seldom if ever fail in the air 
without giving the pilot an opportunity 
to select a suitable landing field.

Various and sundry accessories have 
been developed to insure the safety of the 
pilots and passengers.
Parachutes which open in 
a trifle over three seconds 
are available for every
one. Instruments are in
corporated in the air
planes which make it pos
sible for pilots to fly 
through rain, clouds and 
even fog and reach their 
destination safely.

There was a time when 
a student aviator was 
turned loose to fly by 
himself as soon as he 
could make a safe land
ing. During the past few 
years the approved prin
ciples of instruction pro
vide that the instructors 
teach the students every

thing possible to provide against the student 
ever getting his plane in a position from 
which he cannot extricate himself. There 
was a good reason for the early instructors 
turning their students loose to fly alone with 
so little instruction— the instructors knew 
but little more than bow to take off and 
land themselves. Things are different now, 
however, for years of flying have dem
onstrated that there is no position which 
the airplane can fall into from which it can 
not be extricated.

In spite of all these improvements in the 
art of flying, there are still far too many 
accidents. Naturally as long as airplanes 
are mechanical devices there will be failures 
of different parts at some time or another. 
These failuies can be greatly eliminated by 

proper inspection of the 
airplane and engine prior 
to flight, or better yet at 
regular prescribed inter
vals. Tbe failures of the 
pilot can not be elimi
nated so easily.

There are Federal laws 
now which require both 
pilots and airplanes to be 
licensed if they are going 
to engage in certain kinds 
of flying. However these 
laws could not be made 
sufficiently drastic to re
quire all p l a n e s  and 
pilots to come under tbe 
Federal inspection sys
tem. Consequently there 
are many antiquated, ob
solete airplanes b e i n g  
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T H E  editor o f this depart
ment, M ajor A r n o l d ,  

served as Assistant Chief of 
the entire American Air Ser
vice with the rank of Colonel 
during the W o r l d  W ar. 
Later he became Chief of 
the 9th Corps Area. He 
is a veteran flier and a pio
neer in aviation, universally 
known and liked. In line 
with the M odern Mechanics 
policy, “ edited by experts,” 
M ajor Arnold will personally 
pass upon the merit of all con 
tributions to “ Plane Talk.”
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flown today which should never leave the 
ground.

Fortunately most of the airplane com
panies have accepted the present day system 
and require frequent inspections of both 
airplanes and pilots but there still are a few 
of the careless type o f pilots operating and 
too frequently the newspapers contain ac
counts o f the results of their carelessness.

For the good of aviation, which has ad
vanced by leaps and bounds since that 
master pilot Lindbergh came into promi

nence, we sincerely hope that all pilots and 
owners of planes adopt the Federal inspec
tion system even though they are not re
quired to by the strict letter o f the law. 
If these unnecessary accidents continue, a 
time will surely come when all aviators will 
be compelled to comply with the regulations 
regarding inspection of airplanes and 
competency of pilots regardless of the kind 
of flying being done. It may take some 
such drastic action to make flying safe for 
everyone.

Helicopter Airplane Tested in Berlin
T HE now type o f flying machine shown 

in the picture is equipped with a 
huge four-bladed propeller mounted on the 
fuselage just in front of the cockpit.

The big propeller is designed to lift the 
ship into the air, while the blade in front 
is o f the regulation type to give the machine 
forward motion. The extremely short lower 
wing is a noticeable feature of the machine, 
a large wing area being unnecessary because 
o f the lifting power of the helicopter blades.

The ship is o f Spanish design. It has 
been flown by the English aviator, Col. 
Courtney, at the Tempelhof Airdrome in 
Berlin, where the inventor is carrying for
ward his experiments.

Wartime Air Engine Converted
BY THE substitution of nickel-iron cast 

cylinders and aluminum alloy cylinder 
heads for deteriorated water jacketed cylin
ders the war-time Hall-Scott A 7 A four 
cylinder motors have been brought into line 
with the latest ideas o f air-cooled airplane 
engine design.

On a bore o f 4.5 inches, a stroke o f 7 
inches, and with a compression ratio of 
5.3 to 1, the motor develops 110 h. p. at 
1,550 revolutions per minute. It weighs 375 
pounds.

Full forced lubrication is used, the motor 
base holding sufficient oil for six hours’ 
duration as a wet sump engine. The base, 
by means of an auxiliary oil pump, can be 
used as a dry sump engine with separate 
oil supply. The crankshaft is five-bearing, 
backed by steel-backed main bearings at

tached to the cylinder head by long steel 
through-bolts, thus relieving the crankcase 
of all explosion strains.

This Hall-Scott engine is brought up-to-date 
by embodying latest improvements.

Four helicopter blades are intended to lift 
this machine into the air.
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Aluminum alloys play a prominent part 
in the new conversion. The aluminum 
cylinder heads, of spherical chambered 
type, have bronze valve cages set in. Pistons 
are of aluminum alloy, and are floated on

the wrist pin. There are three rings in the 
piston heads. The base, containing the 
double ball thrust which allows the motor 
to be used as tractor or pusher, is also an 
alloy of aluminum.

Milk Counteracts “Wing Dope Poisoning

MEN who apply “ dope”  to airplane 
wings in commercial and government 

factories are required to drink from one to 
three quarts of milk daily to counteract the 
injurious effects resulting from unavoidable 
breathing o f the fumes given off by the 
“ dope.”  Wing “ dope”  is the same sort of 
liquid as the familiar New Skin compound 
which is used to put a collodion coating on 
cuts and bruises.

Airplane wing “ dope”  dries almost on the 
instant it is applied, drawing up the fabric 
as tight as a drum-head. It gives off fumes 
with a characteristic pungent odor similar 
to banana oil, which if not counteracted by 
milk drinking tend to bring about early 
consumption in those exposed to the fumes.

The counteracting effect o f the milk is ex
plained by the fact that fatty particles 
adhere to the throat lining, where the lactic 
acid interacts with the inhaled fumes to 
make them harmless.

These factory workers drink milk to avoid 
contracting tuberculosis.

Man-Made Gales Help Airplanes Land

HUGE fans which can whip up a 65-mile 
gale that will act as a brake on landing 

airplanes will be the next piece o f equip
ment installed in the modern airport, 
according to experimenters.

Aviators have long known that it is easier 
to land in a stiff breeze than in still air, and

it is proposed to take advantage of this fact 
by arranging twelve to twenty fans on the 
landing field to supply an artificial gale. 

The fans would be arranged at the end of

the field to cover a section 200 ft. wide and 
90 ft. high. The air would be driven 
through a screen o f steel bars one inch wide 
and two feet apart. This screen would serve 
to break up the eddies of the air.

Flying into this man-made breeze, the 
aviator would be able to land in the small 
space o f a city block, or even on top of a 
moderate sized office building.

The fans would be equally helpful in aid
ing the plane to take-off, for the angle of 
the ascent could be increased from 20 
degrees to 50 degrees with a 65-mile gale 
furnishing lifting power for the wings.

By cutting down the space necessary for a 
plane to land, department stores will be 
able to maintain landing facilities on top 
of their buildings for the convenience o f 
shoppers. This would aid immensely in 
popularizing the airplane for everyday 
uses.— Science Service.



How the S'4
Wi1 1QV

Jim Frazer, famous Navy diver, 
who helped raise the ill-fated S-4.

SIN C E  the trag ic loss o f  the S4 and 
all its crew  another subm arine 

catastrophe has shocked  the w orld —  
the s in king o f  the Italian subm arine 
F-14. W h a t can  be done to  save the 
victim s o f  these crashes? M odern  
M echanics presents here one solu tion , 
devised b y  Jam es Frazer o f  the U . S. 
N avy, w h ich  has the m erit o f  p rov id 
in g  prom pt relief.

FORTY men were facing death in the 
wrecked submarine S-4. Above them 
the Paulding, which had cut through 

the submarine's hull, radioed frantically 
for help.

Yet, from the moment o f that terrible 
crash those men were doomed. They knew 
it; Navy men knew it. Four months had 
it taken to raise the S-51 when the City 
of Rome sent her helpless to the ocean’s 
floor. It would take months to raise the S-4.

And the whole nation, reading of the 
disaster with horror, asked “ why can’t they 
be saved?”

The answer was simple enough; they 
couldn’t be saved because there was nothing 
to save them with. A submarine is a ma
chine o f war, not a peace device. It is not 
equipped with the safety factor uppermost 
in the minds o f designers.

Everything was done that could be done 
under the circumstances. Divers risked 
their lives in those icy waters. Submar
ine tending ships fought the storm and high 
waves in order that the hopeless work could 
proceed. Tunnels had to be blown under 
the hull by a powerful hose boring in the 
mud. Chains had to be attached, pontoons 
lowered and put into place— a gigantic task 
even in calm weather.

There were no inlets in commission that 
could provide the men with life giving air. 
The control room, as usually happens, was 
the first to be flooded, and the men were 
trapped in the extremities of the ship.

Hence the airlock in the control room was 
o f no use. The internal bulkheads, separat
ing the submarine into compartments, had 
failed as safety devices. Because o f the 
shafts that pass through these bulkheads 
they always permit water to seep through, 
and this was what hastened the death o f the 
thirty-four men in the S-4’s engine room.

While part o f the crew remained alive 
the whole nation seemed to suffer with 
them. From far and wide came not only 
frantic pleas to rescue the doomed men, 
but scores o f suggestions as to how to do 
it were presented as well.
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c3~£aDe ̂ Been Rescued
m Ja m e s  Fr a z e r

Chief Torpedoman U . S. Navy

Having been the assist
ant diving supervisor in 
the salvage work of the 
S-51, which, was rammed 
by the City o f Rome, I 
was sent to the scene of 
this latest submarine dis
aster. I listened to many 
of the desperate plans 
proposed, and the Navy 
withheld nothing in the 
way o f assistance to those 
whose schemes had the 
ghost of a chance to 
succeed.

An Indiana mechanic 
wired that he had a de- n̂ v“  cVo*'loT /
vice which would save the *™orndjn*r,5r ', , . | raising the S-51v
entombed men. A  destroy- going down into the 
er was sent to pick him up uiTute of"the £ i !  
and bring him to the spot 
where the S-4 had gone

Below: Detail o f the
sliding gate valve used 
on hull.

Sealing the gasket to the suction tube. Communication with the stricken vessel gives 
light, heat and air to the crew.



lot M O D E R N  M E C H A N I C S

Details o f  the Salvage Device

down. He saw tin' mountainous waifs, ad
mitted he had never been on the ocean be
fore and “ had no idea it was like that!” 
He left his device in his ha" and went home.

A botanist proposed that flowers be thrust 
into the torpedo room, on the theory that 
the men within could turn electric lights on 
the flowers, which would absorb carbon 
monoxide gas and give off oxygen.

Another plan proposed that battleships 
be anchored over the spot, with their 
sterns toward the sunken craft. Chains 
could be attached to the submarine and 
fastened to the propeller shafts of the bat
tleships. Then the engines could be set to 
turning, and up would come the submarine.

Even that incredible plan was given cor 
sideration, but a submarine weighs HvaJ 
tons, while the propeller shafts could stand 
a strain of only 10 tons. Moreover, pon
toons would do the job, once chains were 
attached, which was the biggest job.

L iftin g  C ranes Im practicab le
The most favored scheme among those 

put forward called for the use of huge lift
ing cranes. But cranes must ride on the 
surface, rising and falling on the waves, 
while a submarine when sunk is a dead 
weight. One moment the cranes would be 
up on the crest of a wave, tugging away at 
full steam, and the next they would drop 
into a trough, the engines would race taking 
up slack, and the chains would snap as

another wave brought up on the chains too 
quickly.

Those are only a few of the desperate 
methods suggested for raising the sub
marine. Preposterous ideas for safety de
vices were to come later from every point 
of the compass.

It took almost three months to raise the 
submarine. The operation cost thousands 
of dollars, and entailed the ceaseless risk 
of other human lives as the divers tunneled 
under the stricken submersible, sank pon
toons, and attached chains. Lt. Commander 
Edward Ellsberg nearly lost his life when 
his lines tangled in diving. Diver Eadie 
saved Diver Mitchell's life in a hard fought 
battle against time.

The only successful attempt to get air 
into the S-4 was managed by coupling an 
air hose to the SC tube over the torpedo 
room. This is a sounding apparatus, and 
not intended for the use to which it was 
put, and of course would have helped only 
the men in the one compartment.

Since the S-4 disaster many articles have 
been written, safety inventions proposed, 
and inquiries launched, and tomorrow, if 
the sister ship of the S-4 went down, we 
would face the same problem, with the same 
handicaps.

Something must be done to reduce the 
dangers of submarine work. Every emer
gency can’t be provided against, and there 
will be future losses— but certain steps can
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The stern of the U . S. S. Falcon, Uncle Sam’s 
salvage ship. Here the oil stored in the S-4 
is being transferred to tanks aboard the Fal
con, through the salvage hose shown going 
over the rail on which the sailor is sitting.

be taken, and should be taken, in preparing 
our under-water boats against disasters.

They call our submarines steel coffins—  
and with good reasons. But let’s give the 
men in them at least a fighting chance for 
their lives. Navy men know the risks they 
must take on submarine duty, and they ex
pect no coddling; they are our fighting 
men, and fighting men have dangerous work 
to do. They don’t ask for complicated con
traptions that would 
hamper the effective
ness of a submarine in 
warfare. But they have 
a right to expect some 
safety devices.

No one has a right 
to criticise destruc
tively— and such is not 
my intention. I would 
not speak up now if I 
did not think there is 
room for constructive 
opinions on the mat
ter, and if I did not 
feel prepared to offer 
a possible solution.

My device has been 
submitted to, the Navy 
department, and will 
be acted upon in good

time, along with many other plans 
which must all be carefully con
sidered by experts. This device is 
based on eighteen years o f service 
with the Navy, and on considerable 
diving experience, so that at the 
outset I have eliminated some of 
the main objections to submarine 
safety devices proposed by inex
perienced men. There are several 
facts which must be borne in mind 
when designing rescue apparatus.

These devices must not be cum
bersome.

They must be simple in the ex
treme.

They must not interfere with the 
fighting efficiency of the craft.

With these requirements upper
most in my mind, a communication 

hatch was worked out which would pro
long the life o f the imprisoned men and 
provide an opportunity to raise the sub
marine by pumping her out.

Imagine a wrecked submarine lying sev
eral hundred feet below the surface. Some 
of its compartments are flooded; others may 
have been only partly filled before the leaks 
were plugged by the confined men.

The rescue ship locates the submarine

—International Newsreel.
The most magnificent sight in the world! This is said by 
those who saw the S-4, pictured here, as she broke the surface 
after her long undersea imprisonment. Foaming sea water 
covering an area a block square blistered the surface as the 
air escaped to equalize internal pressure in the ship.
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Salvage Suggestions

One of the fantastic suggestions put forward 
for the rescue of the S-4 was that of a florist 
who proposed that flowers be inserted 
through the torpedo tubes of the submarine 
and that powerful electric lights be turned 
on them. The idea was that the flowers 
would give off oxygen, at the same time 
consuming poisonous carbon monoxide.

and sends a line down to grapple it. A 
diver put9 on his suit and slides down the 
line— perhaps within a half hour o f the 
sinking.

Tapping noises sound under his feet as 
he walks along the steel hull.

Men are still alive in that compartment! 
He signals quickly, and a long, six-inch 
hose comes snaking down through the dim 
ocean depths. The diver grasps the hose 
and sets its end over a square plate on the 
submarine’s hull, screwing it tightly in 
place.

Another signal, and above him the men 
on the tender start pumping out the hose 
by closing it at the upper end and forcing 
air into it. The diver discovers that other 
men are alive in another compartment. 
Another hose is lowered.

By this time the first hose is emptied. 
Within the big hose are two long pipes and 
a smaller one. The pipes are wound with 
copper wire. One pipe was used as a lead 
for pressure, the other as a spill pipe, when 
the hose was emptied o f the water.

Now the diver opens the communication 
hatch on the submarine, or signals to the 
men to do so by tapping his message on 
the hull. There i9 now an open hose lead
ing into the submarine from the tender 
above. Cries o f relief and joy can be heard 
!>y the men on the surface.

The two salvage hose are lowered until 
they reach down inside the submarine. Al
ready the air is bad in there, and the pumps 
start work sending air to the trapped men. 
One pipe sends in fresh air, the other draws 
out the impure air.

F ood  C arried T h rou gh  Pipes
Because the pipes are copper wound, and 

insulated by a rubber sleeve where connec
tions are made, the confined men are able 
to connect them by wire to their electric 
radiators, which can be removed and hung 
up anywhere, and the electric lights. Usual
ly the batteries go dead when the submarine 
sinks, due to water flooding in.

Hot food is run down the pipes as soon 
as the air is cleared. Then the imprisoned 
men, using the pipes a9 voice tubes, in
form their rescuers as to conditions in the 
submarine. The water, they say, is up to 
their knees, but they have the bulkhead 
doors plugged so that no more will come
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in. Other compartments report the same 
flooded conditions.

One o f the two main pipes is lowered 
still. further into the submarine, until it 
touches the floor, below the water in the 
compartment. The smaller pipe is connect
ed to a pressure gauge, and then the suction 
hose is closed at the top by attaching the 
surface plate.

Once more the air pump starts opera
tions. The pressure in the compartment 
slowly increases, with divers on the tender 
keeping a watchful eye on the pressure 
gauge. Too much pressure would kill the 
men.

Suddenly at 
t h e  surface 
a b o v e  t h e  
s p i l l  p i pe  
gushes forth 
oily w a t e r .
T h e  pressure 
i n s i d e  t h e  
submarine i s 
sufficient t o 
drive up the 
flood o f bilge 
water!

In o t h e r  
compartments 

th e  s a m e  
operation is 
g o i n g  for- 
w a r d. F a r  
back in the motor room, swift death over
took all the hands caught there. The whole 
room was flooded. A diver has opened 
that hatch and without the aid o f the men 
inside, has sent the pipes down so that the 
water can be forced out.

A sudden storm coipes up— waves mount 
higher. It is necessary to abandon the work 
— and buoys are anchored to the hoses 
rising from the submarine. The storm 
abates and work is resumed.

Abruptly, great bubbles rise from the 
bottom of the ocean, bursting whitely on 
the surface, and sending water upward in 
fountains. The submarine has stirred— it is 
becoming buoyant!

In spite o f the great gap in one o f the 
compartments, which cannot be emptied of 
its water, the craft is slowly rising to the 
surface. The pumps work faster, and more

water spills out. And then the submarine 
breaks the surface o f the water. The men 
are saved!

Grappling chains hold the craft fast, and 
it is towed ashore. The steel hull, mean
while, is being drilled through with torches, 
and already one compartment has been 
opened, and the men released. They walk 
along the floating submarine and climb 
aboard the tender as they are towed toward 
shore.

Saved by  a 6-inch T ube
How has this been accomplished?
By the use o f a simple hatch over each 

compartment, 
and on each 
side in case 
the boat lies 
on its back, or 
s i d e .  T h e  
hatch can be 
removed ei
ther by the 
diver, or the 
men i n s i d e .  
The hose that 
i  s connected 
to t h e  hatch 
may be four 
to six inches 
i n diameter, 
o f the non- 
c o 11 a p sible 
type. Inside 

the big suction hose are the salvage hoses, or 
pipes, wound with copper so as to be con
ductors o f electricity. *

The hull plate is matched by a surface! 
used on the surface end of the suction hose, 
to close the hose tightly. Then the sal
vage hoses clear the main hose in the man
ner already described. Two 1%-inch 
nipples provide openings for these pipes on 
the surface plate, and another nipple pro
vides for a place where a gauge can bej 
attached.

This gauge, showing the air pressure, is 
used when there is an opportunity o f rais
ing the submarine without resorting to pon
toons. Attaching pontoons at this time, 
since the submarines have no lifting eyes, 
requires tunneling under the craft with a 
huge water hose. This hose spouts a big 
stream forward, and five rearward, so as

A  dramatic moment in the raising o f a sub. The nose 
of the S-51, sunk a year before the S-4, is here shown 
as her bow lifted to the surface for a moment, only to 
slip away and be lost again!
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—International Newsreel.
This submarine mother ship is the type used in raising the sunken Italian submarine 
F-14. The huge ship straddles the submarine. It is provided with powerful lifting cranes.

to enable one diver to handle it. The hose 
having dug the tunnel, the divers crawl 
through it, dragging wires after them. The 
wires then carry the chains through to form 
a cradle for the craft.

When the submarine has been lightened 
sufficiently to begin to rise, the gauge is 
watched with exceeding care. As soon as 
the craft floats, the pressure must be slowly 
diminished so that the men inside can be 
released under normal atmospheric pres
sure. This is done by reducing the pressure, 
according to the gauges, by slow degrees. 
If the men were brought from high pressure 
into normal pressure, they would suffer the 
dread tortures o f the “ bends.”

Electric radiators heat the submarine, 
and if the battery compartment is flooded, 
as was the case with the S4, the men are 
left without light or heat.

Now, by wrapping the pipes with copper, 
and insulating them by means o f rubber 
sleeves at joints where salvage hose is con
nected, electricity can be conducted into the 
submarine. Radiators are detachable, and 
these can be hung above the flood line, wires 
attached to the copper pipes, and heated. 
The electric lights may also be wired in the 
same fashion.

I have omitted technical details which 
may confuse the reader, but these have been 
worked out so that there is nothing left un
solved. The device is simple, and it will 
work. After the water is out of the hose, 
which /is flexible but non-collapsible, you 
have the same effect as looking down a well, 
and with this direct communication all man
ner o f rescue plans could be carried out if 
unforeseen problems arose.
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X-Ray Detects Disease in Mummies

— Photo by Field Museum.
This mummy of Tediamon, Egyptian boy o f the seventh century B. C., shows how 

joints were broken and arms left out in the mummifying process.

THE X-ray is the latest instrument of 
science being empolyed by experts in 
photographing Egyptian mummies to detei- 

mine the nature of the diseases which 
iavaged the ancients. The above X-ray of 
an Egyptian boy’s mummy is interesting in 
its disclosure o f the fact that he suffered 
from malnutrition. Scientists determine this 
from the irregular development o f the ends 
of the long bones, indicating deficiency of

calcium in the diet. Photographs o f other 
mummies show distinct curvatures o f the 
spine. Teeth condition is also studied froir 
the photographs.

The advantage o f the X-ray is that the 
bone structure of the mummies can be stud
ied without unwrapping the body, with the 
consequent lowering in value of the mum
my as a museum specimen.

THE DADDY OF THEM ALL

A  GERMAN watchmaker has constructed an alarm clock 
that is almost a yard high. When the alarm goes off 

it sounds like a boiler factory in full activity, according 
to the designer. An idea o f the immense size of the clock 
may be gained by comparing it with the 
regular-sized timekeeper in the watchmaker’s 
hand. Note the second set o f figures under 
the hour numbers, running from 13 to 24, 
making the clock conform to the 24-hour 
day in use in some parts o f Europe.

NO WATERWORKS IN KEY WEST
Rain water collected in cisterns is used 

for drinking purposes in Key West, Florida, 
said to be the largest city in the United 
States without a waterworks system. The 
population o f 20,000 hopes to tap a water 
supply from artesian wells; failing in this it 
is necessary to go 120 miles to the mainland 
of Florida for potable water. Wells drilled 
to a depth of 60 feet strike an inexhaustible 
supply of salt water which is used for fire 
protection, but is useless for human con
sumption.
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Hurricanes Test Airplanes in W in d  Tunnel

T ERRIFIC wind blasts created inside the 
world’s largest wind tunnel, shown above, 
made it necessary to build the structure of 

heavy battleship plates to withstand the tre
mendous pressure. The tunnel is located 
at Langley Field, Virginia.

Model airplanes are mounted on special 
pedestals inside the tunnel and their reac
tion to the artificial wind gusts is carefully

observed and recorded by means o f delicate 
instruments. Latest advances in aerial 
engineering are tested in the wind tunnel 
before they are incorporated in man-carry
ing planes. Observation windows o f special 
shatter-proof glass are cut into the steel shell 
of the tunnel so that investigators can keep 
an accurate check on the peculiarities of 
various airplane models.

LUMINOUS LICENSE PLATE
Identification o f motor cars at night is 

made easy by an illuminated license plate 
being introduced in Melbourne, Australia. 
The license figures are imprinted on a glass 
plate behind which is a powerful electric 
lamp, which shines through the figures and 
makes the license easily read on the darkest 
night. Compulsory adoption o f such plates 
is expected to aid in the after-dark detection 
o f hit-and-run drivers and other motor car 
offenders. The picture at the right shows 
the inventor with his license plate attached 
to an automobile.

— International Newsreel



M O D E R N  M E C H A N I C S 111

New Camera Photographs Chicken in Egg
HEARTBEATS o f an unhatched chicken 

inside an egg can be photographed 
with the marvelous new camera machine in
vented by Carl Dame Clarke, medical il
lustrator at the University o f Maryland. The 
inventor is shown in the picture at the left 
focussing the microscope attachment of his 
machine on an egg. The device is a com
bination eight-day clock, motion picture 
camera, and powerful microscope. Activi
ties of germs and the growth o f flowers can 
be photographed in motion by the delicate 
camera.

Film in reels, similar to ordinary movie 
film, is actuated by the clock mechanism so 
that pictures are automatically exposed at 
predetermined intervals. The object to be 
photographed is enclosed in a dark chamber 
and a powerful light turned on under the 
base on which it rests. The machine is ex
pected to be o f great value to scientists in 
studying the secrets of nature.

BOLIVIA. WITHOUT SEAPORTS, TAKES TO AIR
B OLIVIA, the only country in South 

America without a seaport, is develop
ing an extensive Air Service to connect it 
with the outside world. A fleet of Junkers 
airplanes was recently christened at La Paz. 
Flying in Bolivia requires planes of high 
efficiency because of the rare mountain at

mosphere, the country being one o f the 
loftiest in the world, with an average ele
vation of 12,000 feet above sea level. The 
country lies between three of the highest 
peaks in America, which airplanes must fly 
over to reach the outside world.

Christening ceremonies for the new Junkers airplanes added to the Bolivian Air Ser
vice are pictured above.



What Makes the
By William F. Crosby

Electrical Expert and 
Radio Engineer Movies

M illion s o f  people have heard and seen the n ew  talk ing 
m ovies, but the th eater-goin g  public know s little abou t the 
m achinery that m akes this form  o f  entertainm ent possible. 
In  this article M r. C rosby  w rites authoritatively  o f  the 
developm ent o f  the talk ing m ovies, b e in g  an electrical 
engineer w h o  has m ade a study o f  the sound devices.

SPEECH reproduction as an accompani
ment of motion pictures has been per
fected to such a degree that the com

mon variety o f silent movie promises to 
become something o f a rarity. Even the

This enlarged reproduction o f a strip o f 
“ talking”  film shows the sound track run
ning along the left side, through which lipht 
is projected to operate the talking device.
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100-seat side-street theater will soon be able 
to cast out its old mechanical organ and 
give its patrons the same high quality musi
cal accompaniment that distinguishes the 
presentations in the largest movie palaces.

There are several different systems com
ing into wide use and many motion picture 
theatres throughout the country are being 
equipped with such apparatus as quickly as 
possible. Within a year nearly all o f the 
major pictures and many o f the minor ones 
will be available with means of reproduc
ing either musical accompaniment or the 
voices o f the actors. The talking movie 
systems are all closely allied and the differ
ences in quality seem to be largely matters 
o f personal opinion.

There are three major systems o f movie 
voice reproduction. Briefly, these are: the 
film on which the music or voice is photo
graphed directly; the use o f a record which 
is operated in synchronism with the motor 
o f the projection machine; and the third 
system which is not operated in synchronism 
but is manually operated by a trained expert.

P h otograp h in g  H um an Speech
The first system is probably the most in

teresting o f them all, for it is here that 
sound waves are turned into light and then 
back to sound waves after passing through 
apparatus as electrical waves. The entire 
success o f this system depends upon a little 
devi<* known as the photoelectric cell, a 
device not much larger than the vacuum 
tubes used in most radio sets. This photo
electric cell is sensitive to light rather than 
to pulsations of electricity. The tube itself 
is entirely enclosed in an opaque covering
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except for a small window through which a 
beam of light is directed. When there is no 
light the cell has the property o f conducting 
full electrical impulses, but as the light 
gains in intensity the current drops off ac
cordingly until, at full brilliance, there is 
no flow at all. Its response to each gradua
tion of light is instantaneous.

Suppose that the camera is set up and we 
are ready to take a picture by this method. 
If recordings o f the actors’ voices are to be 
made, it will be necessary to set up super
sensitive microphones about the studio, ar
ranged in such a way that we can cut in 
or off instantly any group o f “ mikes.”  If 
the musical accompaniment only is to be 
made, this work will not be done until after 
the picture is finished and ready to show, 
when the usual score will be made and the 
music run off at a showing o f the picture.

The sound is picked up by the micro
phone and is amplified in a device which is 
almost exactly like the ones used for radio 
purposes, except that it is larger and in
corporates much finer apparatus than is 
usually found in such devices. These in
struments represent just about the highest 
degree o f manufacturing skill.

If there are several microphones to be 
used, each will have an amplifier and a con
trol by means o f which the operators can 
handle the situation from outside the “ set.”  
All o f these amplifiers then feed into a 
“ mixer”  panel where there is usually 
another amplifier and the resultant of this 
device is then brought to a device which 
operates something like the mechanism of 
an ordinary dynamic loud speaker, except

Movietone productions use this simple 
attachment on the projecting machine. De
tails are shown in the diagram on page 114.

This projecting machine is equipped 
for sound reproduction by both dir-: 
and film methods. The sound ma
chinery is enclosed by the iron railing.

that instead of reproducing sound, the vi
brations cause a highly polished metal sur
face to move in exact accordance with the 
impulses.

L igh t T urned  In to  Sound
A ray of light reflected from this polished 

surface is photographed on the film along 
with the action of the picture. The entire 
musical or audible part of the film is con
centrated into a strip on the edge of the 
film, this str'p being only one-eighth of an 
inch wide. It is called the sound track and 
when the film is developed and the prints 
made, each one will have the music or voice 
printed along with it as a part of the film 
itself. The sound track will appear like a 
lot of fine horizontal lines ranging from 
light to dark according to the accompani
ment.

In the projection machine, used to throw 
the picture on the screen, a strong arc 
light passes through the film itself and thu9 
projects the picture as desired. The sound 
track is screened off from this light and 
another and smaller light, called the ex
citing lamp, casts its beam through a care-
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Three Methods of Sound R ep rod u ctio n
fully regulated lens and thence to the sound 
track. It passes through here in quantities 
in exact accord with the number of horizon
tal lines, to the photoelectric cell where the 
light ray is again converted back to electri
cal impulses which are exactly like those 
that came from the microphone and in ac» 
cordance with the theory of the photoelec
tric cell as already explained. This part of 
the equipment might be likened to the detec
tor in the radio receiving set.

This simple fluctuating electrical current 
will change with each change in light and 
shade in the film and it is a simple matter 
to feed the electrical output of the photo
electric cell into a line amplifier where it 
is eventually sent out on a wire that runs 
back stage to a series of especially designed 
loud speakers, far larger than anything used 
for home radio entertainment, yet almost 
exactly the same in shape.

The output of the amplifier may be sent

Details o f the mechanism used in projecting sounds that 
have been photographed on the film are shown in this dia

gram. A  picture o f the attachment will be found on page 113.

through several o f these speakers at the 
same time, giving the effect o f great depth 
of tone. The speakers are placed in back 
of the screen, which is opaque enough to 
permit the picture to be fully visible yet has 
the property of permitting the sound waves 
to pass throughly freely, thus giving the 
effect o f sound actually emanating from the 
lips o f the shadow figures on the screen.

Speed M u st B e R egu lated
Ordinarily, film is exposed through the 

camera at a somewhat slower speed than the 
rate used in projection but, obviously, with 
this system it is necessary that the film 
should be run at equal speeds on both occa
sions. Speeding it up in projection will 
cause distortion in both voice and music. 
The same thing applies to an ordinary 
phonograph where, if it is speeded up too 
far beyond the normal speed of 80 revo

lutions per minute the 
music will become shrill 
and high pitched, entirely 
unlike the original repro
duction.

Another popular method 
o f securing somewhat the 
same results makes use of 
an especially made record 
which operates along lines 
somewhat similar to those 
of the ordinary household 
phonograph. H e r e ,  too. 
microphones and amplifi
ers are used, but the sound 
is impressed upon a master 
record from which other 
records may be made as 
needed.

Ordinarily, the repro
duction of sound from the 
record thus made, would 
take place with the tone 
arm and horn, but this 
would be impractical for it 
would mean that the ap
paratus, i n c l u d i n g  the 
horn, would have to be 
placed in the projection 
b o o t h ,  t h u s  destroying
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much o f the illusion. If the machine were 
assembled back-stage in the theatre, it would 
he next to impossible to have it run in syn
chronism with the projection machine.

M agn et R egu lates Sound
Again electrical engineering has come to 

the rescue with a simple little device which 
is really a generator o f minute electrical 
energy. An exceedingly small horseshoe 
magnet forms the basis o f this device, and 
between the poles o f the magnet a small 
coil of wire is so fixed that the needle in 
travelling over the bumps and hollows of 
the record will cause a slight movement of 
this wire coil. The result is a small electri
cal current which is in exact accord with the 
original sound reproduced and a great im
provement over the older types of non
electrical sound boxes.

Best o f all, the output o f this little mag
netic unit may be fed into two wires which 
may be led anywhere to an amplifier and 
thence to the usual array o f loud speakers. 
Thus the tone arm is done away with and 
the output o f the record may be brought to 
any point where a wire may be run. The 
device is as simple as it is effective and is 
being widely used on modern phonographs 
by leading manufacturers.

This type o f record runs in exact syn-

H om s as tall as a man are placed be
hind the silver screen. This is one o f the 
giants which the audience never sees, but 
which is vital in making the movies talk.

In this strip o f “ talking”  film the 
microphone used in recording voices 
can be seen in the lower left corner.

chronization with the projection through a 
turntable which is geared to the same motor 
that runs the projector. The records are 
not o f the standard variety, but are some
what larger and are designed to revolve at 
a much lower speed than usual, thus making 
it possible for one record to last throughout 
the showing o f a reel.

R ecord s  A re  “ F ad ed ”
The change from reel to reel and from 

record to record is accomplished through 
the use o f two projectors and, of necessity, 
two turntables, with a device known as a 
‘ ‘fader”  which, as the first record nears its 
end, permits the first one to be faded out 
and the second to be faded in just as the 
change in film is made from one projector 
to the other. The music at the start o f one 
record will overlap the music at the end of 
the other making it possible for an ex
perienced operator to make the change from 
one record to the other without the audience 
being aware o f it. This same fading idea 
has been in use for a long time in shifting 
from one film to the next so that there 
shall be no break in the continuity.

Another method, and one that is closely 
allied to the one just outlined, is called the 
non-synchronous system in which the record 
is turned on an entirely separate turntable 
at speeds in accord with the requirements 
o f the film. This is work for an expert 
operator, hut the system has been in success
ful use for some time.

This record is “ cued”  so that the opera
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tor can tell where it should be changed if 
necessary, and it has the added advantage 
that the operator does not necessarily have 
to be in the projection room, but can be 
anywhere in the theatre so long as he can 
see and hear what is going on. It is also 
unnecessary to have special low speed 
records for this work, and some of the 
phonograph companies are already turning 
out such recordings to go with certain 
pictures.

The ordinary theatre orchestra may be 
played for a certain part of the film, but 
during the most exciting parts it may be de
sirable to have the voices of the actors 
heard instead of stopping for sub-titles. 
Through the non-synchronous system this is 
possible although it may be adapted to the 
other systems as well.

T a lk in g  D ou bles fo r  A cto rs
Continuous music may also be had 

through this system by the use of two turn
tables arranged so that the operator can 
fade from one to the other and, through a 
simple speed control, be enabled to regu
late the speed to conform perfectly with 
that o f the record. Special guides are some
times used by means of which parts of the 
record may be picked out at will. O f course 
the same amplifiers and back-stage loud

Tourists Carry

This giant bath-tub is a portable, collapsible 
swimming pool designed for tourist camps.

speakers are used with this system as in the 
others and many theatres are equipped to 
use any of the three systems according to 
the film being shown.

In addition to these uses, the line ampli
fiers and speakers may be connected to a 
microphone in the manager’s office, thus 
permitting special announcements to be 
made audible to the entire audience. Should 
the theatre be poor acoustically, the use of 
a microphone on the stage will add greatly 
to the audibility o f vaudeville acts or spe
cial presentations and since the loud speak
ers are usually mounted on easily portable 
towers, the problem resolves itself into a 
rather simple affair.

These various systems and their closely 
allied kith and kin are generally pro
nounced by experts to be far superior to 
anything heretofore available. The entire 
industry is rapidly taking up the work and 
inside o f a year or so it is predicted that the 
better films will have musical accompani
ments equal to the finest theatres of the 
land. Just what will happen to some of 
the most popular film stars when it comes 
to recording their voices is a matter o f much 
speculation and it may be more than possi
ble that there will be “ doubles”  employed 
solely to. give a fine speaking voice to some 
otherwise handsome idol of the screen.

Swimming Pool
SUMMER camps are equipping them

selves with the latest luxury for auto 
tourists in the shape o f swimming pools 
which can be erected anywhere, ready for 
use when filled with water. The portable 
pool, which looks like a giant horse-trough, 
is manufactured o f waterproof fabric stout 
enough to resist the water pressure. Light 
metal buttresses are used to support the 
sides o f the tank. It is possible to swim in 
the heart o f a desert if this tank and enough 
water to fill it is carried along.

ELECTRIC MOTORS POPULAR 
IN FRANCE

Twenty-five manufacturers turn out be
tween 200,000 and 225,000 small electric 
motors yearly in France, according to 
figures recently published.
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Single Tree Furnishes Lumber for Church
W HEN they decide to build a new 

church out in Santa Rosa, California, 
members of the congregation go out and 
select a likely young redwood tree and cut it 
up for lumber. If the church is o f average 
size, like the one in the picture, the 
chances are that enough lumber will be left 
over from the single 
redwood to start a par
sonage for the pastor.
Only two-thirds of a 
redwood tree was used 
in constructing this 
California church, and 
when the roof was 
finished it was found 
that 60,000 shingles 
were left over.

The building is 60 
feet wide, 100 feet 
long, and the spire 
rises 100 feet in the air. In addition to the 
main auditorium seating 400 people, the 
building contains a large study for the min
ister, a vestibule, and a parlor with a seat
ing capacity o f 100.

One h u g e  Red
wood tree built th.s 
California church.

Families planning to cut down the cost 
of building their own homes by planting 
redwood trees in their back yards are 
warned that it takes several thousand years 
for these giants o f the forest to mature.

SCREW HOLDER MADE FROM 
OLD COIL PARTS

There is an endless variety of screw hold
ers or devices to grip and retain screws 
while inserting them in inaccessible places.

Some holders have more mechanism than 
a printing press. The photo shows a simple 
affair made of two old vibrator hammers 
from a Ford coil box. The points are re

moved from the outside edge o f the circular 
end and a small rivet put in to hold them 
securely together. The bridge ends are cu 
off and down to a driver point to take tli • 
screws. A wad o f paper or sliver from a 
match is wedged between the riveted halves, 
spreading them out to get the spring neces
sary to hold the screw. It is a light affair 
for small light screws, found in everything 
from the radio to the washing machine, 
and parts for making it are readily obtained.

HUMAN NERVE FIBERS 
EMIT LIGHT

It has long been known that certain light- 
emanations from living plants and animal • 
can effect photographic plates. Latest di; • 
coveries o f experimenters tend toward th 
theory that the nerve fibers emit a feebl ■ 
radiation which isubeyond the visible sper - 
trum when the nerves are at rest, but which 
is transformed by fluorescence when the 
nerve is stimulated.



Divers Get Wireless Messages
H u ge d iving suit built fo r  w ork  far below  
ocean surface carries b roadcastin g  set and 
headphones fo r  com m u n ica tin g  w ith  tenders.

I
i

BUILT for working under water at depths 
where the ocean pressure would col

lapse an ordinary suit, this diving outfit 
is equipped with a small wireless broadcast
ing and receiving set.

The diving apparatus recently tested 
looks like some futuristic monster o f the 
deep, but is said to be a practical solution 
to the problem of salvaging sunken treas
ures far below the surface o f the water.

The wireless set enables the diver to send 
and receive messages without the hindrance 
o f telephone wires to hamper his work.
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C onducted  by C H A R L E S  M A G E E  A D A M S
The editor of this department, Charles Magee Adams, is a nationally known 
radio expert who has been advising amateurs for years how to get the best 
service out of their sets. If your receiving set requires the advice of a radio 
"doctor,” or if you wish any information concerning the operation of your 
radio, send your questions to Mr. Adam s in care of Modern Mechanics Magazine.

E x t e n s i o n  C o r d s

W HK.\ a receiver is equipped with a 
separate loudspeaker Cans find the use 

of an extension cord quite convenient since 
ii permits the speaker to he moved to any 
part of the house.

It lias often hern assumed that such an 
extension cord decreases volume by intro
ducing resistance in the speaker circuit, 
lint experience has shown that the loss of 
\ ohmic caused by using the longest stand
ard cords cannot he detected by the ear. 
since the cord's resistance is so small com
pared with that of the speaker windings as 
to he negligible at the high plate voltages 
now ust'd in last audio tubes.

Accordingly, it is economical to buy a 
onl of the g-eatest length that will be 

m-eded. When it is desired to use the speak
er in locations not requiring the entire 
length the slack can be coiled tip out of

f o r  L o u d  S p e a k e r

the wav without fear that volume is be
ing sacrificed.

The cord should he well insulated, pref- 
erably with a rubber covering adjacent to 
the wires, this to prevent possible short cir
cuit in case of accidental wetting.

The connector at the speaker end should 
be of a type that completely encloses the 
cord tips. There will then be no risk of 
short circuit or shock.

It is recommended that the cord be kept 
off the floor at points where it is likely to 
be stepped on. Such treatment would dam
age both the insulation and the small wires 
of which the conductors are made.

Ordinary lamp cord may be substituted 
for the regulation speaker cord with fairly 
satisfactory results. Hut its price is gen
erally greater, and there will be the compli
cation of making proper connections with 
tliP speaker cord-tips.

C l e a n  t h e  G r o u n d  C l a m p

XCF, it has been made, most fans forget 
the connection between a radio receiver 

and the water pipe which forms the usual 
ground. But this needs attention several 
times a year, because the oxidation which 
takes place will otherwise increase the re
sistance of the contact and reduce the effi
ciency of the installation.

Hi'inme the ground from the pipe and 
bring both its inside surface and the* outer 
surface of the pipe to a bright polish with 
fine sandpaper or emery cloth. Then re
place. tightening the clamp securely.

The few minute's required will be amply 
rewarded by greater volume and increased 
sensitivity on distant stations.
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Cleaning the A  Battery

T HE most disagreeable by-products of a 
storage A battery are the dirty gum 

which coats its top and case, and the cor
rosion of terminals, both caused by the acid 
spray given off during charging. The easi
est and most effective way to remove these 
and prevent their further formation is with 
a damp rag.

Disconnect the wires or clips from the 
terminals. Screw down the vent caps on 
the cells snugly. Moisten a bit of clean 
rag with water fit need not be distilled), 
and wipe off the entire surface of the bat

tery, including posts and connector bars. 
When it dries, the result will be a spick 
and span battery, free from gum and cor
rosion. Repeat the process whenever charg
ing has covered it with more spray.

It will then be unnecessary to use grease 
or vaseline on the terminals, since there will 
be no corrosion.

Do not use soda or ammonia. If either 
leaks into the cells, the price will be that 
of a new battery. Be sure to use a damp 
rag. A dry one will not absorb the acid 
properly.

A  Note on Filament Ballasts

T HE advent of A type power tubesl(112A 
and 171 A) has introduced a little com
plication which must be taken into account 

hy set users who purchase them.
These tubes consume only a quarter am

pere of filament current, whereas the tubes 
they replace (the 112 and 171 I consume a 
half ampere. This means that when the A 
type is substituted for the latter, there must 
be a corresponding change in the filament 
ballast employed.

With the 112 and 171 a half-ampere bal

last is used. But should this be left in the 
circuit to control a quarter-ampere tube, it 
will permit the voltage reaching the fila
ment to be excessive, thus shortening the life 
of the tube materially.

It is therefore important that a quarter- 
ampere ballast, like those controlling the 
201A tubes, be substituted at the time tubes 
are substituted. If a single ballast is used 
to control all the audio frequency tubes, as 
is often the case, this should be replaced 
by a one-quarter ampere smaller in capacity.

A  Simple One-Tube Receiver

T HE one-tube receiver shown in the- ac
companying diagram is inexpensive, 
simple to construct, selective, and a good 

distance getter.
In addition to the parts indicated, there 

will be required a pane! 7 by 10. a base
board 6 by 9, 7 binding posts, mounting 
brackets, hookup wire, and the tube.

Drill the panel so the tuner will come 
at the left and the variable condenser at the 
right along a center line, with a rheostat 
between and below. Place the binding 
posts along the rear edge of the baseboard 
and the socket in the center. Mount the 
three panel instruments; fasten the panel 
to the baseboard, and connect.

A 199 tube gives good results. The A 
battery for it should consist of three dry 
cells in series, and the B battery a 45-volt. 
Grid leaks of from 3 to 6 megohms should

be tried, and the one used which gives 
smoothest oscillation.

Phones

'A'Battery H|l|t 
This diagram illustrates the “ hook-up" o f an 
easily made, inexpensive one-tube receiver.



RADIO POWER from  the 
FARM LIGHT PLANT

Som e sim ple m eth ods o f  con n ectin g  radio batteries w ith 
the farm  ligh t plant to  a fford  a con ven ient and steady 
flow  o f  p ow er fo r  the set are explained in this article.

DURING the past year more and more 
radio receivers in cities and town* 
have had their power supplied from 

the alternating current light lines. On farms 
where such current is available the same 
change has also taken place. But on many 
other farms electricity is generated by small 
direct current plants, and here the standard 
a. c. sets are, of course, useless. However, 
such farm plants can be made to supply 
part or all of the power for operating a bat
tery type receiver, at small trouble or ex
pense and with a considerable gain in con
venience.

Farm light plants are divided into two 
general types, 32- and 110-volt. The 32- 
volt consists of a storage battery of 16 
cells charged by a generator, and this bat
tery forms an admirable source o f A or 
filament power for the radio set.

Two methods of utilizing it can be fol
lowed. In the first I Figure 1 I a resistance 
unit is connected in series between the 
lighting circuit and the receiver s A posts, 
to reduce the 32-volt supply to the 6 re
quired by the set. Such resistance unks 
are being made by several manufacturers, 
and all that is required in addition is a 
suitable plug and cord for connecting to an 
outlet on the house circuit.

S econd M eth od  Saves Current
However, the same result can be obtained, 

with a saving in current. b\ following the 
method shown in Figure 2. Two wires are

To negative side of 52 volt, lighting circuit 
Topositive side of 52 volt lighting circuit

^-Resistance unit 
H '  L- R a d io

run from the A posts of the receiver to the 
plant battery, and connection made as 
shown to any group of three cells by means 
of clips.

Standard No. 11 rubber-covered wire 
should be used, and if the distance from

Plant Battery

Figure 2

the set to the plant is more than 30 or 00 
feet. No. 12 or even 10 will he better, be
cause of the voltage drop. The wire can 
be simply tacked up with Tuples as in bell 
circuits, since the voltage carried is low.

It is important that the clips be shifted 
from time to time, to place a different group 
of three cells in the radio current. For ex
ample. cells 2. 3. and 1 may be used for 
a while, then 6. 7. then 0, 10. and 11. 
etc., until all have been used in rotation, 
when the process can be repeated from the 
beginning. The purpose of this is to dis
tribute the drain of the radio over the en
tire battery, instead of confining it to three 
cells; otherwise, they would in time be run 
down because of more current being drawn 

121
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- I I O  V O L T S  +H O  V O L T S
R is receptacle for

6 volt storage battery
Figure 3

from them than the remainder. The change 
should be made every two or three weeks, 
and it would also be well to take hydro
meter readings to be sure that the cells 
used “ come up”  with the rest.

B and A  P ow er  Supplied
When a receiver so supplied is used while 

the plant battery is being charged, a hum 
will generally be noticed. But this is not 
a serious objection since charging is usually 
done during the day.

The 110-volt farm plants are divided into 
two types: those employing simply a gen
erator (such as the various automatic sys
tems), and those employing a storage bat
tery charged by a generator, either as the 
main or stand-by source o f power.

The former will supply B power to the 
radio receiver by means o f a standard d. c. 
B unit. The simplest form of A power in 
this case is the usual storage battery which 
can be charged conveniently by the method 
shown in Figure 3.

The resistance, R, can be the family flat
iron, which passes about 5 amperes. Charg
ing can be carried on while the plant is 
being run for lights during the evening, 
if it is not desired to run it through the 
day for charging only, though, of course, 
the receiver cannot be used while the bat
tery is being charged.

If the 110-volt plant is one o f the com
paratively few using a battery, the arrange
ment shown in figure 4 will supply the re
ceiver with B power at very small cost and 
quite satisfactorily. Wires should be run 
from the set to the plant as in the case of 
the 32-volt system for A supply, and con
nections made to the proper cells by means 
o f clips.

Each cell normally delivers 2 volts. So 
the wire from the 45-volt B post should 
be connected to cell No. 23, the wire from 
the 90-volt B post to cell No. 45, and the 
wire from the power tube B supply to the 
full battery.

R ech a rg in g  Is  Sim ple
It is not necessary to change the clips 

here as in the case o f A supply from the 
battery, since the current drawn is too small 
to make any appreciable difference in the 
charge. However, here again the set can
not be used while the battery is being 
charged, due to the hum caused by the com
mutator o f the generator.

For filament power from a 110-volt bat
tery plant, the usual storage A is simplest 
and most satisfactory. It can be charged 
while the plant battery is being charged by 
the arrangement shown in Figure 5. The 
radio battery is connected as indicated, in 
the generator bus, after the switch has been 
opened (and be sure the switch is opened 
before the battery is connected, else a short

I IIO V O LT P L A N T B A T T E R Y

Power
tube

Figure 4
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circuit will result). This connects the radio 
battery in series with the plant battery, per
mitting the generator to charge both. When 
it has been charged it can be disconnected 
and the sw itch closed once more.

While charging both batteries it may he 
necessary to turn up the field rheostat on 
the generator to hold the amperage at nor
mal. Rut this is not difficult.

If these simple directions are followed the 
farm light plant will he found to add great
ly to the convenient operation of the radio 
set. The diagrams show clearly the method 
of making connections, and if they are care
fully followed the task of tapping the farm 
power plant for current should he a simple 
one, resulting in increased efficiency of the 
radio set.

“C ” Voltages Important

SIMPLY because a set can be made to 
“ perk'’ without C batteries, some radio 

fans (and not only the inexperienced) 
make the mistake of assuming that the grid 
bias voltage is a useless frill for amplifier 
tubes. It is a mistake and one whose price 
is paid not only in inferior operation, hut 
in dollars and cents.

A set will work— after a fashion— with
out C batteries. But the tone quality will 
be decidedly poor, and if a milliameter is 
inserted in the R supply circuit it will show 
a very high consumption of plate current. 
So it can be seen that the purpose of C 
batteries is to minimize distortion due to 
the amplifier tubes and hold the B drain to 
the proper figure, both quite desirable in 
modern receivers.

The ear will detect the difference in tone 
quality instantly when the proper grid bias 
voltages are used. Rut it requires measure
ments to see the saving in plate current 
secured. Tests have shown that the use 
of correct C batteries reduces the B con
sumption 50% to 90%.

If batteries are being used this, of course, 
means longer life for them and a direct 
money saving. If a B eliminator is being 
used this saving also applies to almost as 
great an extent. Without the proper C 
voltages the B unit will be overloaded, 
which will shorten its life materially besides 
increasing the hum in the loudspeaker.

R ecom m en ded  V o lta g es  L isted
Accordingly, the C voltages given in tube 

specification sheets should be followed with 
the same care as A and B voltages. This 
should be done in the case of all amplifier 
tubes, and particularly power tubes, where 
the plate consumption is greatest and the 
power is delivered direct to the loudspeaker 
and hence the proper grid bias is most im
portant.

It will be noted in reading tube specifi
cation sheets that the C voltage varies with 
the R voltage. This should be kept in mind 
when the B voltage is changed for anv 
reason.

Also, if batteries are being used to sup
ply the C potential, they should be tested 
occasionally. Their life is virtually as long 
as if they were standing idle. Rut deteriora
tion sometimes takes place abruptly, which 
may cause trouble.

Following are the C voltages recommend
ed by manufacturers for the more popular 
types of amplifier tubes when used at usual
B voltages: 

Tube B Voltage C Voltage
201A 90 4.5
112A 135 9
171A 135 27
171A 180 40.5
199 90 4.5
120 135 22.5
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Plane Catapult Saves 18 Hours Time

—International Newsreel.
Stern of the lie de France with its plane-launching catapult is shown above. The cable 

which launches the plane can be seen in the picture at the right.

PASSENGERS aboard the He de France, 
luxurious new passenger steamer plying 

between New York and Cherbourg, can now 
speed up their ocean journey by hopping 
off the ship in an airplane when a few hun
dred miles off the French coast, the plane 
carrying them directly to Paris. This is 
made possible by a 60-ton catapult installed

on the deck o f the steamer, which launches 
an amphibian plane.

On a recent test (light, the airplane left 
the ship 450 miles at sea and flew to New 
York with a mail cargo, clipping 18 hours 
from the regular sailing time of the vessel. 
Perishable express matter and other types 
of cargo requiring fast delivery will be car
ried by the airplane.

A crime-detecting movie camera is hidden 
inside this automatic telephone box.

B A N K S  P R O T E C T E D  B Y  
C A M E R A

AN AUTOMATIC movie camera which is 
expected to play a big part in the detec

tion of criminals has been invented by John 
E. Seebold of Los Angeles. The camera is 
hidden inside an automatic telephone box, 
where it is invisible and silent. The device 
will be installed in banks and other places 
likely to be visited by criminals, and in case 
of robbery the cashier can set the hidden 
camera going by pressing a button, getting 
a clear action picture of the holdup men. 
Pictures have been taken at a distance of 
85 feet, the subjects being unaware o f the 
camera’s presence.

An ingenious chock device which drops 
under the rear wheels of an automobile 
and brings it to an almost instant stop has 
been designed. The shocks, or shoes, weigh 
about eight pounds and are fastened to the 
chassis.



USEFUL INVENTIONS
H o w  often  have y ou  said, “ W ish  I ’d  th ou gh t o f  th a t !”  H ere 
are a few  unusually interesting devices upon w h ich  the U . S. 
Patent O ffice has recently  granted exclusive ow nersh ip. It 
is possib le  they w ill find public fa vor and reap fortunes.

SELF COOLING V A L V E

SPARK POINT
W hen the first valve-in-head engine was 

produced the automotive industry considered 
it a huge joke. Today it is to be found in 
such overwhelmingly successful cars as the 
Buick, Chevrolet, Stutz, Oakland, and others. 
Proved by years of usage, it is one of the 
most popular internal combustion engine de
signs. Here is an improvement in which the 
cold incoming charge passes through the hol
low, hot exhaust valve, cooling it and adding 
greatly to length of valve life.

T E LE V ISIO N  TO Y

Many o f the most profitable inventions are 
those which can be sold to children, who ap
preciate novelty more than grown-ups do. 
Here is a toy which shows a group o f pic
tures, any one o f which can be adapted by 
the child’s imagination to be the exact image 
o f  the person to whom he is talking.

SPARE LIGH T BULB

Space at bottom of flashlight for 
carrying bulb.

The small bulbs in the ordinary flashlight 
are subjected to the most severe service to 
which light filaments can be put. Constant 
flashing, severe racking and jolting combine 
to make the life of flashlight lamps very short. 
Campers and autoists will appreciate the 
cleverness of the simple enlarged bottom cap 
in which a spare bulb can be carried, safely 
shielded from shock.

FIRST A ID  TO H O U SE W IV E S

What housewife hasn’t asked for a me
chanical dishwasher? Here’s one that can be 
placed in any kitchen, plugged to the light 
socket and connected to the kitchen sink. It 
will promptly wash and d iy  the dishes for 
the largest family Thanksgiving dinner ever 
held.
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fB u ild  this PUSHMOBILE from
S P A R E  P A R T S

Detail o f the tie-up between steering rope 
and front axle is shown in this picture.

T HIS pushmobile is made from old parts 
which can be salvaged from almost 
any junk heap. It is the type seen in 

the late fall when the pushmobile season is 
on and the newspapers are conducting 
“ Derbies.”  It should take not over a morn
ing’s fun to build and while very simple, it 
is strong and will last a long time. It is 
very easy to steer, and will stand a good 
chance o f winning any pushmobile race.

If it is desired, an old Ford starter motor 
may be used in conjunction with a storage 
battery to make it an electric auto. With 
a starter mounted by belt and pulley to the 
rear wheel, the little car will have a range 
o f about a mile and a half before the bat
tery will need recharging.

A piece o f two by four exactly 48 inches 
long is used for the frame. This is bored 
for the steering pivot bolt 
as shown in the diagram.
Radiator and dashboard 4 
inches wide and about 
20 inches high 
are cut to suit
able and pleas
ing shape, and 
mounted so the 
broomstck steer
ing control can 
be installed.

The axles are 
mounted to the 
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by T . S. A S G A A R D

P ushm obile  racing is great sport 
w hen y ou  ow n  as trim  a little racer 
as the one sh ow n  on  the b ottom  o f  
this page. T h e  blueprint show s 
h ow  to  con stru ct such a sturdy 
pushm obile  fro m  parts to  be found 
in alm ost any basem ent.

cross pillow blocks and are stapled on with 
the kind of heavy barn staples found in any 
hardware store. Then the pillow blocks 
and the wheels are mounted on the frame, 
the steering bolt slipped through with the 
washers in the place indicated, and the 
steering rope hooked up.

The small cross boards for the seat are 
made o f heavy box lumber and are fastened 
with ordinary 8 penny nails clinched.

The addition of a steering wheel makes 
this extremely simple pushmobile complete.

In racing one o f these cars there is no 
particular need to exercise care except for 
the steering, which must be accurate. Given 
a man to run behind the car at good speed, 
and given a driver who will keep his steer
ing line taut so there will be no tendency 
to weave, the pushmobile shown here will 
stand a very good chance o f winning any 
race.

Should an electric drive be 
installed, a piece of round 
leather belting will be need

ed, and an idler 
pulley hung on a 
lever to serve as 
a clutch, because 
the starter motor, 
operating on a 
bare 6 volts, will 
not be powerful 
enough to start 
the car unless a 
reduction ratio of 
about 60 to 1 is 
employed.

Here’s the completed push- 
mobile, ready to “ show its 
stuff”  as a racer.
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C onducted  b y  A . N E E L Y  H A L L
For twenty-five years A. Neely Hall has been getting right next 
to the hearts of boys throughout the country with his authoritative 
articles on how to make things. Each month this department will 
contain diagrams and descriptions of articles which can be made 
in your own workshop at small expense— articles which are not 
only fun to put together, but which are designed for practical uses.

Solitaire Board
EVERY member o f the family will enjoy 

this solitaire board, but every one will 
not succeed in solving the problem of jump

ing the pegs until only one remains. There 
are seven ways of doing this, and after I 
tell you how to prepare the board, I shall 
show you the jumps to make in their correct 
order.

Solitaire boards can be made o f wood or 
wallboard, and wooden pegs, marbles or

1 2 ?

4 5 6

7 a 9 10 li Ik 13

i? 16 19 19 20

2» ?2 p 24 25 26 21

2b 29 30

32 33

Arrangement o f figures on the 
board is shown in this diagram.

pins can be used for pegs. The photo
graph shows an excellent board made o f a 
piece of wallboard 8 inches square, with 
glass headed push-pins for pegs. The little 
push-pins cost twenty cents a dozen, or fifty- 
five cents for a set o f thirty-three, the num
ber required for the board. Brass-headed 
tacks may be substituted for the push-pins. 
They cost about five cents a dozen.

Wallboard and push-pins form this ingenious 
puzzle board.

To locate the holes in the piece o f wall- 
board, mark off eight 1-inch divisions along 
each edge, and connect opposite points with 
straight lines, as shown in the diagram. 
Then with one o f the pins punch a hole at 
each o f the thirty-three line intersections, as 
the diagram shows. Stain the wallboard, or 
give it several coats o f lacquer or enamel. 
It is not necessary to number the holes, as in 
the diagram. They are shown numbered as 
a key to the given solutions.
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H o w  to  S olve the P u zzle
Here is the problem: Jump one peg over 

another, jumping lengthwise and crosswise 
of the board, and removing each peg 
jumped over, until only one peg remains.

Solution No 1. Stick pegs in all holes 
except No. 1. Then jump the pegs in the 
following order:

9 to 1, 7 to 9, 10 to 8, 21 to 7, 7 to 9,
22 to 8, 8 to 10, 6 to 4, 1 to 9, 18 to 6, 
3 to 11. 20 to 18, 18 to 6, 30 to 18, 27 to 25,
24 to 26, 28 to 30, 33 to 25, 18 to 30, 31 
to 33, 33 to 25, 26 to 21, 16 to 18, 23 to 25,
25 to 11, 6 to 18, 13 to 11, 18 to 6, 9 to 11, 
11 to 3, 3 to 1.

Solution No. 2. Stick pegs in all holes 
except No. 4. Then jump the pegs in the 
following order:

16 to 4, 1 to 9, 14 to 16, 16 to 4, 3 to 1, 
1 to 9, 6 to 4, 4 to 16, 7 to 9, 18 to 6, 13 to 
11, 6 to 18, 26 to 12, 27 to 13, 13 to 11, 
24 to 26, 33 to 25, 26 to 24, 28 to 30, 31 to 
33, 33 to 25, 16 to 28, 18 to 16, 9 to 23, 
28 to 16, 25 to 23, 16 to 28, 21 to 23, 
28 to 16, 11 to 9, 16 to 4.

Solution No. 3. Stick pegs in all holes 
except No. 10. Then jump the pegs in the 
following order:

12 to 10, 26 to 12, 13 to 11, 27 to 13. 
10 to 12, 13 to 11, 21 to 26, 33 to 25,
26 to 24, 23 to 25, 32 to 24, 31 to 23, 16
to 28, 21 to 23, 4 to 16, 7 to 9, 16 to 4, 1 to
9, 28 to 16, 16 to 4, 14 to 16, 25 to 23,
23 to 9, 11 to 25, 4 to 16, 2 to 10, 3 to 11,
10 to 12, 16 to 18, 25 to 11, 12 to 10.

Solution No. 4. Stick the pegs in all 
holes except No. 14. Then jump the pegs 
in the following order:

16 to 14, 4 to 16, 17 to 15, 6 to 4, 29 to 
17, 17 to 5, 2 to 10, 18 to 6, 3 to 11, 20 
to 18, 18 to 6, 13 to 11, 6 to 18, 26 to 24, 
33 to 25, 24 to 26, 27 to 25, 31 to 33, 18 
to 30, 33 to 25, 22 to 24, 25 to 23, 7 to 9, 
10 to 8, 1 to 9, 28 to 16, 16 to 4, 21 to 7, 
7 to 9, 4 to 16, 16 to 14.

Solution No. 5. Stick the pegs in all 
holes except No. 17. Then jump the pegs 
in the following order:

19 to 17. 6 to 18, 13 to 11, 18 to 6, 
3 to 11, 10 to 12, 1 to 3, 1 to 6, 3 to 11, 
12 to 10. 30 to 18, 17 to 19, 20 to 18, 27 to 
25, 18 to 30. 16 to 1. 7 to 9. 10 to 8. 21 to 7,
7 to 9, 4 to 16. 15 to 17. 23 to 25, 32 to 21. 
24 to 26, 33 to 25, 26 to 21, 17 to 29, o l 
to 23, 22 to 21. 29 to 17.

Solution No. 6. Stick the pegs in all 
holes except No. 23. Then jump the pegs 
in the following order:

25 to 23. 11 to 25, 10 to 21, 30 to 18,
23 to 25, 18 to 30, 9 to 23, 13 to 11, 6 to 18, 
27 to 13, 26 to 12, 13 to 11, 18 to 6, 1 to 9,
8 to 10, 3 to 1. 6 to 1, 1 to 9, 10 to 8, 22 
to 21, 8 to 22. 21 to 23, 7 to 21, 21 to 22, 
21 to 23, 28 to 16, 30 to 28, 31 to 23, 16 
to 28, 33 to 31, 31 to 23.

* Solution No. 7. Stick the pegs in all 
holes except No. 29. Then jump the pegs 
in the following order:

17 to 29, 26 to 21, 33 to 25. 31 to 33, 
18 to 30, 33 to 25, 6 to 18,, 13 to 11. 27 to 
13, 10 to 12. 13 to 11, 8 to 10. 1 t, 9. 3 to 1, 
16 to 4, 1 to 9, 28 to 16, 21 to 23, 7 to 21,
24 to 22, 21 to 23, 16 to 28, 28 to 30, 18 
to 6, 6 to 4, 4 to 16, 30 to 18, 15 to 17, 
10 to 21, 19 to 17, 17 to 29.

Boat Model
By JO H N

USUALLY, the first step in making a 
model boat is to glue together layers 

of wood in order that the edges may be 
whittled at the same time. This is known 
as the “ bread and butter”  method and is a 
wasteful system.

A new method that calls for only four 
pieces of wood and partly eliminates the 
danger of splitting wood saves much time 
in model building.

E a s i l y  Made
M U R R A Y

This boat is made from four pieces o f wood. 
Mounting the model permits the entire boat 
design to be studied.
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The pieces should be o f standard lumber 
such as white pine, which does not require 
the usual planing to size necessary in the 
“ bread ana butter”  type o f construction. A 
piece o f ordinary white pine two-by-four, 
some heavy cardboard and plastic wood, 
are all that is needed for material for a 
small model.

One side should be whittled first, then the 
counterpart on the opposite side. These 
halves are whittled to the “ bearding line,”  
which, as shown in the illustration, is the

line where the planking leaves the keel in 
full size hulls.

The profile, or outside keel line (see illus
trations) is made from heavy cardboard. 
It is even better to use a thin piece of soft 
white pine planed down to the scale thick
ness o f the actual keel. This profile is 
glued and nailed to both halves of the hull.

Decks can be cut and nailed to the hull. 
Coamings and trim may be made of card
board. The whole boat should be enameled.

Fittings such as shown on the 9-inch 
model o f the 13-foot hydroplane, “ Bumble 
Bee”  (see illustration), can be made from 
molds o f plaster o f Paris into which lead 
may be poured after the plaster has been 
thoroughly dried to prevent formation of 
blowholes in the casting.

This method o f building a boat is recom
mended to those who desire to construct a 
small model in a short time.

Knot-Tying Made Easy

I T IS hard to learn many o f the knots 
from even a clever teacher, and it is 

difficult and quite uninteresting to repeat
edly look at them in a book. Here is a little 
scheme to aid in learning.

Procure a package o f the fine wire cotton- 
covered smoking-pipe cleaners. Take the 
book of illustrations o f knots, and out of 
one or more cleaners, carefully bend the 
form of the particular knot you wish to 
learn. Be sure the knot is correctly formed 
and drawn. As you practice tying the knot

you have a real one before you to look at 
and study
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Picnic Scraps Make W aterW heel
CHILDREN who become restless when on 

a picnic can easily be amused with a 
simply constructed paddle wheel. All the 
equipment necessary for constructing the 
wheel is usually found in the lunch kit.

Tin is inserted in split twig.

branch of green wmod about one-half inch 
in diameter and split it down the center for 
about three-quarters of its length.

Completed paddle wheel is operated by cur
rent of stream.

Tin is bent in paddle-wheel shape and ends 
of twig put in pop bottles.

Take the covers of two sardine cans and 
bend them back and forth until four rec
tangular pieces of tin are obtained. A Hat 
tobacco tin or other can may be used if 
sardine cans are not available. Select a

Into the split stick thrust the ends o f the 
four pieces of tin, two on one side and two 
on the other. Bind the split with twine on 
both sides near the tin. Now the tin ends 
can be bent into cup-like shape to react to 
the water pressure.

Take iwo pop bottles and insert the ends 
of the stick in their necks. Place the pop 
bottles on each side of a small stream, 
allowing the tin to project down into the 
water. The force of the current will oper
ate the paddle wheel.

Big New Fie id for Engineers
Last year forty-four students were taking 

ilie regular aeronautical engineering course 
at Massachusetts Institute of Technology, 
more popularly known as “ Boston Tech.”  
This number, according to statistics com
piled by the Guggenheim Fund, comprised 
forty-six per cent of the number of students 
working for aeronautical engineering de
crees in the United States.

Of the above men, all but four were 
placed in their chosen profession before 
graduation. As compared with the oppor
tunities in other lines of engineering, the

field of aeronautics is greatly under
supplied with skilled men with technical 
training. Civil and other branches of en
gineering have long been overcrowded. This 
is not true of aeronautics.

Tubular Railway
London engineers propose to construct a 

high speed tubular railway across the river 
Tyne at an estimated cost of £250,000. The 
advantage claimed for this novel type of 
railway is that passengers can be carried at 
a high rate o f speed without danger.

BRITISH APPRENTICES GET THOROUGH TRAINING
The British system of training young engi

neers presents striking differences to the 
observer accustomed to American practices. 
Students of the engineering trades are 
classed as “ apprentices”  and “ learners.”  
The apprentices undergo a definite period 
of training and receive a wide range of in

struction intended to fit them for their pro
fessions. The “ learners”  do not follow pre
scribed courses, but on showing aptitude 
theyr usually graduate into the apprentice 
class. Nearly 100,000 apprentices and 
learners are engaged in the engineering 
trades of England.



Join the dModern Mechanics
Model Airplane Contest

A handsome engraved trophy cup and a cash prize 
will go to the amateur flier whose model airplane 
wins the first Modern Mechanics Model Building Con
test. Study the rules below and send in your entry.

W IND up your props and get in on 
the Modern Mechanics Model Air
plane contest, you model builders! 

The Editors have put up a beautiful, 
hand-engraved silver trophy cup and cash 
prizes for the amateur aviators whose flying 
models win this first competition in a series 
o f  M o d e l  Building 
Contests.

Each month M o d ern  
M e c h a n ic s  Magazine 
will sponsor a model 
building contest, the 
subject to be an
nounced in time for 
readers in all parts of 
the country to compete.
The rules for the first 
contest, on model air
planes, are given below.

1. The Model Air
plane Contest models 
must be of the “ R. 0 .
G.”  (Rise Off Ground) 
type, driven by rubber 
band motors. There is 
no other restriction as 
to size or type.

2. Awards will be 
made on the basis of 
workmanship, ingenu
ity, and flying ability of the models. The 
best all-around plane, judged by appearance, 
soundness of design, craft displayed in 
adapting the working materials, and action 
in flight will be judged winners, and it must 
be understood that this is not a contest 
for long distance flying models.

3. Decision o f the judges, Major H. H. 
Arnold, and Pilot Gene Shank, will be ab
solute and final.
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1. In case of a tie a duplicate cup and 
dupEcate prizes will be awarded tying con- 
testarts.

5. 7 he right is reserved to publish photo
graphs and working drawings of the winning 

in M o d ern  M e c h a n ic s  Magazine.
6. Models must be 

s e c u r e l y  wrapped, 
boxed, or crated, and 
sent with carrying 
charges prepaid to 
Model Airplane Con
test, Modern Mechan
ics. Robbinsdale, Minn. 
This magazine assumes 
no liability for pos
sible damage o f models 
incurred in transit, but 
will observe every pre
caution in handling 
submitted models. En
tries received without 
return postage will be 
held thirty days after 
close of contest, pend
ing receipt of return 
postage.

7. It is not necessary 
to be a subscriber to 
M o d ern  M e c h a n ic s  in 
Copies of this maga-

models,

Model Plane Prizes 
In addition to the special 

trophy cup, which will grace 
the den of the fortunate win
ner, a cash prize of $25 will 
be awarded. Here is a com
plete list of the pries:

First: Trophy cup and $25. 
Second: Ten dollars. 
Third, Fourth and Fifth 

prizes: $5 each.
Don’t spoil your chance 

to win by carelessness in 
shipping your model. Pack 
it securely and address it 
prepaid to Modern Mechan
ics, Robbinsdale, Minnesota.

order to compete.
zine are available at schools and public 
libraries.

8. The contest is open to anyone except 
rmplovees of Fawcett Publications, Inc., 
or their families.

9. Contest closes December 1, 1928, and 
no models received after that date will be 
considered.

The judges will have the models flown by



M O D E R N  M E C H A N I C S 131

non-prejudiced assistants in determining the 
winners. Bear in mind that since models 
will vary considerably in size, the distance 
they fly will not be a deciding factor.

Don’t hesitate to send in your model be
cause it may be o f small dimensions. If it 
is well built and graceful in flight it will 
stand an excellent chance o f winning the 
cup for you.

Announcement o f the winners o f the 
trophy and cash prizes will be made as soon 
as possible after the close of the contest, 
and staff artists will also prepare drawings 
and photos o f the winner to be published 
in this magazine.

MODEL BOAT BUILDING CONTEST NEXT MONTH

A  .C O M P E T IT IO N  for a silver trophy and cash prizes for boat m odels will be 
announced in the next, the December issue, o f Modern Mechanics Maga

zine. W atch for it ! A t the same time details o f the contest are published, a 
complete set o f plans for building a small steam-propelled boat that w ill run 
under its own pow er will appear. In the meantime, be sure to  enter your model 
airplanes in the contest announced on this page.

n

Advertising Novelty Wins Many Smiles

A CIGAR lighter that uses no flints, no liquids, 
and always works!

Always on the alert for new stunts and novelty, 
advertising men may welcome this device contrived 
by the staff of Modern Mechanics Magazine, which is 
an attention getter as well as the source o f con
siderable amusement.

It’s called the Scotch Model, for it certainly in
volves the minimum of expense. The material used 
in each lighter costs about three cents; a half cent 
for the matches, a cent for the candle, and the 
balance laid to the cost of printing the wrapper.

Ordinary brown manila wrapping paper is the 
best stock to use for the printed matter, which can 
carry a suitable advertisement in addition to the 
operating instructions. A small candle, preferably- 
colored, and an ordinary box of safety matches com
plete the device, as shown in the illustration.

The candle should he placed close to the match 
box and the correct size o f paper measured. Printers’ 
wrapping paste is best for binding.



(fMjoking a Paper Tube Plane
By T. S. ASGAARD

T HE model airplane shown in the photo 
is built with an old mailing tube for a 
fuselage, wood buttons for landing 

wheels and has a conventional rubber mo
tor. It weighs less 
than 3 ounces and 
can fly 200 feet.

A m a i l i n g  tube 
about three quarters 
o f an inch in diameter 
is pared down until 
there is but a very lit
tle of the shell left.
This is then given a 
good soaking in shel
lac. When the shellac has dried a wrap
ping o f heavy brown paper is put on with 
the spiral running in the opposite direction. 
Another coat o f shellac Is applied and 
when this is dry, the fuselage is completed.

Then the wooden plugs which form the 
motor anchorages are built. These can he

whittled, or may simply be pearl buttons 
with the propeller bead bearing as shown 
in the drawing. The No. 14 piano wire 
hook in the tail end is run through as 

shown.
The landing gear is 

made of big buttons. 
These may he filled 
out for a stream!ik> 
effect with plaster of 
paris, which -is very 
I ight and porous.

T h e  undercarriage 
is made o f No. 14 
piano wire. It can be 

purchased at any radio shop or m r 3  . store 
in the form of bass guitar strings. It is 
hard to bend and will have to be hammered 
into shape, or held in a flame at the points 
where it is to be bent. A model having this 
landing gear will take a great deal of pun
ishment.

134
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The wings are also made of piano wire, 
soldered with common household radio 
solder at the ribs. The wing covering 
should be of the lightest obtainable close 
woven gauze. This is delicately sewed or 
‘ basted” to the frame. This must be 
stretched as tightly as possible without 
springing the wing frame.

Then, when the wing and tail surfaces 
are covered, a solution of one part of “ New 
Skin”  to three parts of acetone, is brushed 
onto the gauze with a fine brush. When 
dry it will act like real airplane “ dope,”  
tightening the fabric.

The propeller is best made o f a fiber 
blank boiled so it can be bent to pitch. 
Such a propeller is more nearly shock- 
proof than spruce. The propeller for this 
model is 8 inches in diameter and should 
be of such pitch that the face o f a 45-degree 
triangle will face the_ blade one inch from 
the hub.

The motor is A by l^-inch flat rubber 
of about twenty feet in length, tied in a

knot at the ends and looped about the hooks 
with enough tension to keqp the retaining 
hooked buttons against the fuselage. The 
tail pieces are mounted as is the wing, as 
per the drawing.

In flying this model, while it will rise 
from smooth ground, it is best to hand 
launch it while first trying it out. The 
motor should be given no more than .1 
hundred turns at first. The model is held 
suppiorted in the right hand, and when wind 
and direction have been figured, the model 
is released for flight.

The propeller is set spinning before 
launching to make sure o f initial speed.

The model is given a gentle shove 
straight out in its path o f flight, and 
slightly down.

There will be but few flights needed for 
attaining balance. The wing is moved for
ward or backward by the thickness o f a hair 
until the right climb is attained. Then the 
model can be used any time by simply 
winding the motor.

Real Gas Engine for M odel A irp lan es

FLYING a 9-foot .model airplane for a 
distance of a mile, this midget engine 
well earned its title, “ mighty atom.” 

It developed sulli- 
Ident power to dimb 
to an a ltitude of 200 
feet in this distance.
It is a two-cycle, 
three-port air cooled 
aluminum alloy en
gine which develops 
a half horsepower 
on a weight of only 
three pounds.

Through an alu
minum propeller 18 
inches in diameter 
this little engine has 
driven a 12 - foot 
canoe 6 miles an 
hour. Attached to a 
bicycle it has pro
pelled a 140-lb. man 
at a speed o f 10 
miles an hour. It 
has run a boy’s pushmobile at a speed of 
8 miles per hour.

It is iy 2 inches in bore by V/2 inches

stroke, 6 inches in height from bottom of 
base to cylinder head, and but 2!g inches 
between base supports. The outside diam
eter of the cylinder is but 2 ,/ i  inches.

A suitable size of model plane for this 
engine would be as follows: a monoplane 
of nine-foot wing span with the Fokker 
1 antilever type of wing, having a fuselage 
nine inches square. The elevator and sta
bilizing unit should be about three to four 
feet from the trailing edge of the wing, 
about six inches in chord, and about a foot 
in span. A good wing section would be the 
N. A. C. A. No. 6, dimensions of which can 
be procured from the National Advisory 
Committee for Aeronautics, Navy Building, 
Washington, D. C. This wing section, of 
the thick type, has a constant center of 
pressure, and once the plane is balanced 
while at rest it will fly balanced at all angles 
of lift. The whole model should not weigh 
over 10 pounds.

Made by Dynamic Mfg. Co., o f Chicago, 
finished parts of this motor are available 
at low prices, so that a complete engine 
with carburetor, spark coil, propeller and 
all equipment can be assembled with 
wrench and screwdriver.

This tiny motor 
really runs!



Windmill Supplies FARM With Light
Electricity w i t h o u t  
cost! A simple wind
operated dynamo sup
plies all the current 
needed to light a large 
farm, at practically no 
expense.

A N ELECTRIC windmill 
which supplies a group 
of farm buildings with 

an abundance o f electric 
power at practically no oper
ating cost has been construct
ed by C. E. and W. T. Miller 
on the Miller-Hills farm in 
Madison County, Indiana.

The energy o f the wind is 
turned to mechanical power 
by a wheel twelve feet in 
diameter which in turn drives 
a dynamo with a belt running 
around its rim. A vane hung 
below in the path o f the wind 
regulates a cut-out switch. This switch auto
matically connects the charging circuit when 
the proper amount o f wind is blowing. The 
device practically takes care of itself, re
quiring almost no attention.

The vanes o f the twelve-foot wheel, 
twenty-f o u r

This wheel turns the force 
of the wind into electricity.

s p r 
whei

n u m b e r ,  are 
hinged at one 
side to each 
spoke, and are 
r e t a i n e d  b y  
s p r i n g s .  The 

p r i n g s yield 
the wind

Teaches high pynomo 
velocities. This is houjinq 
a safety feature 
preventing th e  
machine f r o m  
presenting t o o  
much area to the 
wind in stormy 
weather. When 
a w i n d  g a l e  
velocity blows,
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the vanes straighten out, al
lowing all the wind to rush 
through, and the wheel stands 
still.

From the large wheel, the 
shrouded rim of which is one 
foot in width, there runs a 
3%-inch belt. This drives the 
dynamo, charging a set of 
storage batteries. From these 
batteries the electrical energy 
is taken at will.

Centered twenty-one feet 
above ground, the cone hold
ing the shaft on which the 
windmill turns, is equipped 
with an oil reservoir supply
ing oil to the Timken bear
ings whereon the shaft runs. 
The lower part of the column 
supporting the machine is 
made of nine-inch gas pipe, 
eleven feet above the ground, 
and buried seven feet. It is 
set in a heavy concrete block. 
The top portion of the column 
is a ten foot length of six-

inch gas pipe.
The electricity stored in the batteries is 

sufficient to last two weeks should there be 
a calm period.

W O R L D ’S T A L L E S T  S T R U C T U R E  
S A F E

The Eiffel Tower, 1,000 feet high, is as 
solid today as when it was constructed in 
1889, according to a report o f engineers 
making a periodical examination o f the 
structure. Fears that its great weight might 
cause a settling of the earth beneath it are 
groundless.

F A T IG U E  B U IL D S  B O D Y  W E IG H T
The strain and fatigue o f marathon danc

ing causes an increase rather than a loss of 
cu tou t body weight. This is the surprising discovery 
j  w itch  made by a corps o f Pittsburgh physicians 

studying nine couples who had been dancing 
steadily for six days. Of the 18 dancers, 
10 had gained from 3 to 7 lbs. each, 4 were 
unchanged, and 4 lost from to 1%  lbs. 
each.

-Sprinq

-Steel pole



Building a Bench Lathe
B y  J O H N  M U R R A Y

Cast from  box-lu m ber patterns, this ingenious bar bed 
lathe w ill saw , plane, sand and turn both  w o o d  and m etal.

IT IS the writer's liobhy to design models 
of engines, airplanes and small boats. 
In building them, a great deal of light 

lathe work is often neressary. To do this 
metal turning or wood turning an elaborate 
machine is not necessary, but it does re
quire one which is large 
enough to do respectable 
work. The design pictured 
here is that of a small benrli 
lathe which was built for a 
model maker's workshop at 
a cost of a few dollars, 
which went chiefly for such 
auxiliaries as live and dead 
spindles, face plate, etc. It 
“ feels”  like a much larger 
lathe when working with it, 
and it fills the writer’s needs remarkably 
well.

It is o f a size which will handle such 
things as small steam engine flywheels, up 
to nine inches in diameter, and is large 
enough so that an infinite variety of acces
sories. such as milling attachments, could

be used to make it a "man-size”  machine.
In conceiving this lathe, an element c,f 

play entered. With the story of the desert 
castaway in mind, the writer determined to 
see how much of a lathe could be built with 
nothing but his bare hand- and some simple 

cutting edge, such as a knife. 
Trom an adjacent water
front a piece of floating box
wood was secured, and with 
a jack-knife the writer set to 
work.

The wood happened to be 
the commercial half-inch 
box lumber which finishes 
seven-sixteenth inch thick. 
By looking at the drawing 
it will be seen how the thick

nesses of the castings came to be multiples 
of this figure, and how extremely simple the 
pattern for the combined saw-stock and tail 
stock were. It will also be seen how simple 
an adaptation of this idea the headstock 
proved.

The cheeks were not laboriously pegged
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on with square wooden pegs fashioned by 
weary hours o f toil on a desert isle. The 
romance o f building had paled a bit by the 
time the writer had the patterns whittled, 
and he used good old shingle nails to fasten 
them.

When it came to pouring the castings, 
home methods such as might be found on 
a desert island scored a technical victory 
over the “ isolated environment.”  Assuming 
that if we had been cast away on some isle 
we would have somehow come into pos
session of a few old Ford pistons, or could 
have stolen them from the private carriage 
of the Cannibal King, and that a bank of 
clay was available, we would have come out 
nicely, for we put the rough patterns in a 
mold o f soft, clay-like sand out behind 
the nearby garage, and using Mother Earth 
as the drag o f our founder's* flask, we 
whittled a three cornered cope »or the top 
half of the mold, which turned out to be 
very passable.

What would have happened then on a 
desert isle is a matter of conjecture. Ac
tually we made our own charcoal, and on 
the garage forge we melted the old Ford 
piston scrap in a borrowed crucible, from 
which the castings were poured.

Machining Costs $1.80
Romance, however, kept on fading out. 

After casting the molds, we went to a ma
chine shop and got a machinist to cut off 
the bar-bed in the form of one-inch cold

Showing how head- 
stock pattern is 
made.Sawouton 
dots when cheeks 
are fastenedond
the pattern is

rolled shafting, and we had him face the 
castings and bore them as shown in the 
drawings, with the set screw drillings and 
the oil holes as shown. The machinist’s bill 
was $1.80.

We found it advisable to get out the bar-

The several parts o f the home-made lathe are shown here ready to be assembled.
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T his Lathe is “JA C K -O F -A L L -T R A D E S”
bed first, bore the large hole in the cast
ings, and face them all off at once on the 
shaft. Then the feet o f all three castings 
were in line and flush, and could be 
clamped while the bear
ings and tail and saw 
stock heads were bored.
Also it was found advis
able to mill a 
Vt-inch flat along 
the bar-bed so that 
any chewing o f the 
set screws would 
not affect the ac
curacy o f the line
up or the sliding o f the as
sembly.

The live spindle and the 
tail spindle w e r e  simple 
enougfi. The pulley can be 
turned from almost any cast 
iron stock, and should have 
the grooves at 60 degrees, using for drive 
a common sewing machine belt from a 
*4 h. P- motor. The wheel on the dead 
or tail spindle was taken from an old gate 
valve and riveted through the shaft.

Morse tapers, size'No. 1, were reamed 
into both the live and dead spindles, with 
holes in the proper place to give leverage 
on any center which might try to stay put 
at the wrong time. An old hex locknut was 
found which fit the tail stock, and in the 
new capacity locked the dead center just as 
effectively as the old style clamp. This can 
be seen from the illustrations.

Quarter Horse Motor Used
The tool rests vary greatly in conforming 

to different work so they were made up as 
the jobs came along. The saw table was 
simple, merely a piece o f angle iron with a 
half-inch oak board clamped to it by coun
tersunk flush headed stove bolts.

A tool rest can be made from a piece of 
old railroad rail. The feed will, o f course, 
be through the head of the rail, which can 
be cut down so that only the web will, when 
bored, slide along the bar o f the lathe.

D i

14 t p  I. - l  .h . h o le

| / i  "dia /  /%'dio. /

? tails o r  Live and Dead 
Spindles and Pulley.

(4)  for center punch
s & MX /+ T P .I-P H

m _______ ■

L  1 j ' l HP  “  g  T* t .2. * | No.l Morse taper 
reamed m.

■ H



M O D E R N  M E C H A N I C S 14l

With the addition of a steady rest for holding the tools the lathe, cast from box-lumber 
patterns, is ready for work.

Such a rest will be solid enough for any 
wood turning tool and with the addition of 
the rest which can be copied from an old 
l a t h e  such as is

r -jf i t fT P I -P M  I

L f g a

Dead Spindje -  
1 wanted t'gas  
pipe. Drill 6, ream 
for No. 1 Morse 
taper

found in any garage, 
one can rig an auto
matic screw feed fea
ture to this little 
lathe. In fact, there 
is nothing that cannot 
be made and fitted 
for it once you have 
mastered the art of 
making patterns and 
obtaining c a s t i n g  
from your own de
sign.

A h. p. motor
is used for power. The great majority of 
turning comes at a spindle speed of about 
1,750 r. p. m.; consequently, there is no 
need for a counter wheel to slow the lathe 
down.

Should a counter wheel be needed, a 
speed ratio of two to one and three to one 
can be used. This means that the large 
wheel on the counter shaft, driven by the 
belt from the motor, shall be three times 
and two times, respectively, the size of the 
pulley which is driving the pulley on the 
headstock of the lathe.

Ordinary round lathe belting can be used 
for this driving and is cheaply procured 
at any sewing machine shop.

All screw cutting in the lathe is done 
with dies in a die stock. Power is furnished 
by a smooth, hand operated bull-wheel 

mounted in the place
hole for punchinq 
out centers A

s f -

Wheel from  
old qate valve, 
cleaned in acid 
an d  pain ted black.

o f the saw on the 
saw arbor. This will 
do the work as rapid
ly as is necessary.

One will find the 
lathe to be all he 
needs in the average 
m o d e l  workshop 
where more wood
working is done than 
metal-working. The 
patterns for the lathe 
were made in an aft
ernoon and by noon 

of the next day the machine was ready for 
use.

All the standard face plates, tool rests 
and pulleys are standard on No. 1 Morse 
tapered lathes. They can be used with the 
added advantage that comes from the ad
justable bar-bed and swing.

There are an amazing number o f acces
sories on the market that will fit this lathe 
and they may be purchased at a reasonable 
price. Face plates may be obtained for 
about $2.00. Any variety o f tool cutter will 
cost from $1.00 to $3.00.

Anyone can construct this lathe at a 
relatively low cost, and with it he will be 
able to create many objects o f value during 
his spare time.



Pioneers
“ W hat good are all these long-dis
tance air flights?” This is the ques
tion sometimes asked by practical- 
minded p e r s o n s  who can see 
nothing of value in the imagina
tion-stirring flights of past 
years. Yet these endurance 
flights are to the aeronauti
cal engineer what the labora
tory is to the scientist. The 
important part played by 
these pioneers of the air is 
explained in t h i s  article.

o f the
“ I guess I ’ll go," 
s a i d  Lindbergh, 
hopping off f o r  
Paris. So began 
the greatest o f the 
sky sagas!

By W ESTO N  FARM ER

FIFTY years hence some aeronautic his
torian will comment on the extra
ordinary courage and imagination that 

spurred aviators o f the early twentieth cen
tury to fly across the Atlantic Ocean in 
machines as quaint and primitive to him as 
are the pictures o f Magellan’s caravels to us.

Alcock and Brown, Lindbergh, Byrd, 
Chamberlin, Koehl, Fitzmaurice, von 
Huenefeld, Amelia Earhart— he will marvel 
at the temerity that made it possible for 
them to voyage over two thousand miles of 
water in machines never designed for ocean 
flying.

And then he will come to the ships o f his 
day, and point out the influences which 
epochal long distance flights of today had 
in the design of the ships which will then 
enable Americans to spend their week ends 
in Paris, when Berlin and London and 
Florida will be a Winter Atlantic City for 
New York, Chicago, and Boston.

We of this day and age will live to see 
this come to pass, and as we are living in 
the day which will forecast the aeronautical 
future of tomorrow, let us pause a bit to 
consider what these flights mean to aviation, 
and see what has been accomplished. The 
list of worthwhile flights is surprisingly 
long.

In 1919, the American Navy equipped 
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and sponsored the flight of the NC flying 
boats. The NC-4 under Commander Read 
made a successful crossing on her own 
power, flying from Newfoundland to Plym
outh, England, by way o f the Azores and 
Portugal, with stops en route.

While the United States Navy expedition 
was under way, Lieutenants Alcock and 

. Brown, two veteran Royal Air Force officers 
who had seen service at the front, flew a 
Vickers-Vimy twin-engined biplane to Ire
land. They landed 1,960 miles from their 
point o f departure, which was St. Johns, 
Newfoundland. This was heralded as the 
greatest feat o f aviation, the greatest non
stop flight to that date, and it was a truly 
remarkable achievement. Considering the 
limited carrying ability o f their plane as 
against that o f present day monoplane de
signs with air instead o f watercooled motors 
and their much improved design, the feat is 
an epic o f the air— one o f the outstanding 
flights o f all time in popular imaginative 
appeal.

THEN, in 1923, an American hotel owner, 
Mr. Raymond Orteig, offered a standing 
reward of $25,000 for a flight calculated to 

fire public imagination. This flight was to 
be a hop from New York to Paris.

New York to Paris! The man in the



SKY!
Distance, always the 
most form idable bar
rier between the races 
o f mankind, is fight
ing a losing battle 
against the airplane, 
international spreader 
o f good-w ill. Even the 
m ost far-lying jungles 
of the world, are ac
cessible to Magellans 
o f the sky.

A few of the historic dis
tance f..0hts are shown in 
these two diagrams. The 
popularity o f the north At 
lantic route is explained by 
the fact that it entails the 
shortest flight over the wa
ter. The importance o f the 
Azores as points o f call in 
explained by their handy 
position in the middle A t
lantic. Skill in navigation 
is an absolute essential in 
crossing the broad Pacific, 
where the tiny pin points 
of the island groups offer 
the only hope o f  safety to 
daring navigators f the 
South Seas.

street could grasp that distance— it was 
familiar to him. So many days of travel 
by ship, so many hours by train. The dis
tance from Trepassey to Land’s End might 
have been but a day’s ride by boat, for all 
the average men knew. But New York to 
Paris! That was a flight!

So it was that in 1926 several expeditions 
were organized. Rene Fonck was chosen to

pilot a huge ship built especially for the 
jump. This cracked up in taking off, and 
burned the crew. One after the other, the 
aspirants qualifying for the classic of the 
air met with disaster. Because of repeated 
misfortunes, the obstacles were vividly im
pressed upon the public mind. The chal
lenge that the difficulties flung in the way 
of birdmen called to the front one of the 
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Navy’s crack fliers, Richard Evelyn Byrd, 
who was the man chosen by Rodman Wana- 
maker, long an enthusiast of the project, to 
pilot a plane he had sponsored. Expedi
tion after expedition was being lined up, 
and the spring of 1927 saw many ships 
awaiting fair weather for a takeoff.

Two French fliers, Nungesser (the great
est of all war aces) and a partner, Coli, 
took off from France in a westerly direction 
in an effort to beat Byrd and the Bellanca- 
Levine syndicate. They were never heard 
from again. In the public mind the hazards 
of the flight were magnified by their loss.

Still, Byrd carried on predations. 
Quarrelling and delay developed in the 
other camp. The world was watching.

T HEN from out a clear sky, a twenty-five 
year-old back-country lad named Lind

bergh electrified the country by crossing the 
United States in two jumps. In San Diego 
one day, then St. T.ouis, on to New York the 
next he flew, while the press and the nation 
were focussing attention on the well organ
ized and complex syndicates which were 
making preparations for the great adven
ture. Immediately attention was centered 
upon this unknown lad who dared to under
take, single-handed, a venture which had 
thwarted the best known aviation experts of 
all the world, and had claimed many lives. 

While others waited and watched for 
their “ break”  in the rainy 
weather, this ex-barnstorm
ing lad stepped to his plane 
one morning and quietly 
said, “ I guess I’ ll go.”

He was off! And thirty- 
three hours later the drama
tic saga o f Lindbergh was 
complete!

What followed is house
hold knowledge. Since then, 
because o f the popularity 
showered upon trans-Atlan
tic a s p i r a n t s ,  one after 
another has endeavored to 
meet the mark set by The 
Spirit o f St. Louis.

Why all these flights? 
What do they accomplish?

The aeronautic historian 
of tomorrow will point to 
the great work and develop
ment done by all these pio
neers. They have risked all 
in the cause which will one 
day gather, through their 
efforts, enough knowledge of 
c o n d i t i o n s  out over the 
ocean, to enable the design
ers o f tomorrow to build 
ships which will fulfill the 
prophecy made earlier—  
knowledge which will one 
day bring Berlin and Lon
don and Florida as close 
to each other as New York 
and Atlantic City are now.

The Airplane of the Future?

This airplane of unusual design will practically fly itself 
—and that, according to designers, is exactly what may be 
expected of tomorrow’s airplanes. Foremost airplane en
gineers dfcT f! in the prediction that the airplane of the 
future will not require a skilled pilot—anybody will be able 
to step into his airplane, decide on his destination by push
ing a button, and sit back reading the morning paper until 
the machine has automatically made the landing and come 
to a stop.

All of the stability o f the plane shown above is inherent 
in the wings; the tail is used only to steer the craft. The 
wings can be staggered by means of a wheel control within 
the cockpit, and once they have been set at the desired 
angle the airplane rises without the need o f a hand at the 
controls, except for steering.
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Tank on Wheels for Garbage Collection
CLOSED tanks mounted on 

heavy trucks are taking the 
place of open wagons in collect
ing garbage in German cities. 
The picture shows a collection 
tank designed for use in the city 
of Braunschweig. Outwardly the 
tank has the appearance o f a 
large boiler. It is divided into 
four compartments, each with a 
separate porthole. The tank 
rolls over on its side at the will 
of the driver, running on rollers 
set along the side of the truck 
frame. Besides speeding up gar
bage collection, the new tank 
eliminates all objectionable 
odors.

B R IT IS H  IN V E N T O R S  ON 
T H E  JOB

Fears of pessimists that everything has 
been invented and that there is nothing left 
for the ambitious experimenter to contrive 
are not borne out by the 1927 report of the 
British Controller-general of Patents. A 
record was set when 35,469 applications for 
patents were received.

D E A F  H E A R  T H R O U G H  H A N D S
A modified form of telephone receiver 

which the patient holds in his hand has been 
devised for the use o f the totally deaf. 
Speech vibrations are transmitted through 
the receiver to the skin. After a little prac
tice well known phrases and words are 
easily recognized through the difference in 
feel of the vibrations transmitted.

Novel Motorboat
Driven by an outboard motor installed 

through a well in the hull amidships, this 
small motorboat will do thirty miles per 
hour. Any outboard motor o f the larger 
sizes may be used for power.

The boat is thirteen feet long and four

and a half feet wide, eighteen inches deep, 
and weighs two hundred pounds without the 
motor. All controls are mounted 
dashboard, and steering is by the con 
tional motorboat type steering wheel in
stead o f by the usual long tiller.

Instead of being attached to the stern in the conventional manner, the outboard m otor which 
propels this boat is installed through a well in the hull.
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Housewives Cheated by Shortweight Measures
A NEW YORK grocer with a mechani

cal bent recently figured out a method 
of doctoring his scales to give his customers 

short measure on their purchases. The

measure is shown in the “ bushel”  basket, 
cut away to show the false bottom and sides 
which cheated purchasers out o f one quar
ter o f the amount paid for. Government 
inspectors confiscated these short weight 
measures and their owners paid heavy fines. 
A Federal law specifies the sizes o f bulk 
measures, and merchants violating the regu
lations are harshly dealt with.

scales were mounted on a wooden box, as 
shown in the picture, and weighted from 
the bottom with padlocks, bolts, and other 
heavy objects. Another example o f short

Tw o reasons why a peck c f  potatoes doesn't 
furnish as many meals as the housewife ex
pects, are shown above. The cheating 
measures were confiscated by government 
inspectors.

DEAD MAN MEETS W ITH  COLLEGE BOARD
One o f the most unusual wills on record 

was that of Jeremy Bentham, a wealthy
Englishman of the eighteenth century who 
bequeathed a large sum to University Col
lege, London, on condition that his body be 
preserved and brought out to occupy a place 
o f honor at the meetings o f the college 
staff. His mummified skin was accordingly 
preserved, stuffed, and clothed with a mask. 
It is seated in a sedan chair which is car
ried to the meetings in accordance with 
the strange request o f a man dead for more 
than a hundred vears.

he endowed.

C H E M IS T S  R E C L A IM  A SB E S TO S  
O R E

The original onner o f great asbestos 
mines in Canada refused to believe that 
the refuse left after he had extracted the 
long mineral fibers from the ore was of 
any value. He regarded as useless the enor
mous dumps o f “ cotton stone”  or rock in 
which short, silky fibers was still imbedded.

When his business failed and the mines 
passed into new hands, his successor con
sulted with chemists and developed a 
method o f crushing the rock to utilize all 
the ore.



Conducted by MRS. C. M. SULLIVAN

In line with Modern Mechanics Magazine’s policy of having ail departments con
ducted by experts, Mrs. C. M. Sullivan has been appointed editor of this department. 
For several years Mrs. Sullivan has been in charge of the Household Service 
division of a large New York department store, where her duties require her to 
pass upon the merits o f innumerable devices brought out to lighten the labors 
of the housewife.

Repainting Antiques

BEFORE the new pyroxylin finishes sold 
under such trade names as “ Duco,”  

"Valspar,”  etc., can he applied to painted 
or varnished surfaces, the old protecting 
paint must he removed. The quick drying 
pvroxylin paints art as paint removers when 
used on lead painted surfaces or on var
nished surfaces, and unless the original 
finish is removed, any attempt to apply new 
eolor will result in a very messy curdled 
-•irfac<\

To remove varnish or paint, a mixture of 
alcohol and turpentine should be warmed 
in a bottle by immersing in hot water, and 
then applied hot. The remover should be 
dabbed on with a cotton swab, left to soak 
through, and then with a dry cloth the 
finish can be wiped off.

This mixture has the advantage that it can 
be applied time after time until the wood 
grain is at the surface and all the old finish 
is gone. The quick drying finishes then can 
be applied and a good finish is assured.

Simple Jar Opener
Made from an old trunk strap and a 

-bort length of broom handle, this adjust-

adjustable strap
able wrench comes in for much use in the 
fall fruit season. Any strip of soft leather

about a foot in length is suitable for use. 
One end is punched with three or four small 
holes fitting over a screw head to allow of 
adjustment. The other end of the strap 
is tacked to the wooden handle as diagram
med. With this device hot Mason jars can 
be sealed tightly with the assurance that the 
wrench will quickly remove the gasketed 
tops without resort to the usual methods of 
immersion in boiling water. The soft leather 
grips the metal tops securely.
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Handy DUST CHUTE Saves Work
ONE of the noticeable things about the 

new homes which architects are design
ing to meet with modern conditions of liv

ing is the increased use of all kinds f labor 
saving devices. Homes are electrified and 
fitted with appliances unthought of ten 
vears ago. A recent survey of the amount 
of time spent in tasks classed under the 
heading “ Household Drudgery”  reveals that 
the modern housewife accomplishes in forty 
minutes that which took her mother one 
hundred and twenty minutes. This is all in 
line with the American creed of efficiency 
which gives more leisure as a reward for 
speedier methods of accomplishing work.

One successful small house designer has 
incorporated a lniilt-in appliance which 
saves a great deal of time in the disposing 
of household dust and sweepings. A chute 
is built in the house at the time it is 
erected, into which a special aluminum cast
ing is hinged so as to exclude drafts at the 
floors. This cover is matched in section 
with the moldboard, hinging up as the dirt 
gathered is swept down the chute which 
leads to a sack in the basement.

Such a disposal system is in reality a 
counterpart of the laundry chute idea.

B R E A D  F R O M  SK IM  M IL K  
P O W D E R

The Department of Agriculture has per
fected an improved method of drying milk 
into powder. The dried skim milk is par
ticularly suitable for use in making bread, 
and is said to greatly improve the nutritive 
value. Ten pounds o f milk left over from 
butter making is said to make nearly a 
pound o f powder, and it is said that the 
available supply o f skim milk is far greater 
than is now being used for making powder.

The powder contains 38% of proteins, 
30% o f  lactose or milk sugar, and 8%  of 
valuable salts. Thus the dried milk, used 
with good flour, increases the food value of 
bread. It is said that the powder enables 
the baker to obtain a loaf o f 10% larger 
;ind about four per cent heavier, o f better 
flavor and more nutritive. The added cost 
of the powder is balanced by the greater 
number of loaves per barrel of flour.

M IL K  B O T T L E  B R E A K A G E  
The Bureau o f Dairy Industry recently 

surveyed ten large milk plants in the Middle
West. It was found that the average is 12.77 
pounds of broken glass per 1,000 bottles 
filled. The losses are itemized as follows: 
Route breaking and

dumping ................................ 2.49 lbs. per 1,000
Handling to washing

machines .............................. 3.01
Breakage in washer.................3.47
Breakage at fillers.....................2.92
Milk storage room and

checking out .................. 0,88
T otal...............................12.77
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T o y s  f r o m D i s c a r d e d  L a m p  B u l b s

Solving the problem of what to do with old bulbs!



$97 Movie in 
Hollywood Kitchen

By A. L. WOOLDRIDGE 
Special Hollywood Correspondent

Stories of millions of dollars spent in producing ten-reel movie fea
tures have given the public an idea that only a big company could 
produce profit-making motion pictures. But Robert Florey, ex
pending $97 produced a picture which is making him wealthy!

IF YOU have $100 or 90, plu9 a few old 
cigar boxe9, a motion picture camera, and 
a de9ire to break into the movies— a9 

who hasn’t?— you can be your own director 
and cameraman and produce a motion pic
ture worthy o f exhibition in theaters 
throughout the country. That is, you can 
it you are as skillful and economical as 
Robert Florey, who cut 
his sets from cardboard 
and cigar boxes and 
produced in a Holly
wood kitchen, at a total 
cost of $97, a movie 
which i9 being shown in 
United Artists theaters 
all over America.

Futuristic creations,
F l o r e y  c a l l s  them.
“ Creations of a genius!”  
say old studio heads.

Florey, who has been 
about everything in pic
tures from wardrobe de
signer to assistant di
rector and “ gag man,”  
has exploded the theory 
that a “ movie”  must be 
made in a million-dollar studio beneath the 
glare o f the Kleigs, while soft music is play
ing. Rather, he has demonstrated that a 
marketable production may be filmed most 
anywhere— in a kitchen where the music of 
pot9 and pans is played, or out in the street 
where tram cars and traffic take roles.
150

Robert Florey, young H ollywood direc
tor, produced a complete motion pic
ture with this camera at a cost o f $97.

whom 1

Hollywood was astonished a few years 
ago when Josef von Sternberg made “ Salva
tion Hunters”  in a studio on Poverty Row 
at a cost of $4,500. Critics didn’t think 
much o f “ Salvation Hunters,”  but it was ex
tensively shown and made money. Robert 
Florey’s pictures now make von Sternberg’s 

$4,500 accomplishment 
look like nabob extrav
agance, as neither he 
nor his associates could 
afford any such reckless 
expenditure o f money. 
One hundred “ bucks”  
had to be the limit on 
the first production be
cause one h u n d r e d  
“ bucks”  was about all 
the money he had. Even 
now, while their offer
ings are going good, 
that sum isn’t greatly 
exceeded.

“ We didn’t have any 
treasury, any stock
holders, any props, any 
a n y t h i n g  except our 

weekly pay-checks,”  said Florey at the side 
of his camera when I called the other day. 
“ And,”  he added, “ some o f us didn’t even 
have pay-checks. I had the idea for my 
first picture and one night in a restaurant I 
met Slav Vorkapich, the Serbian painter, to 

confided my plans.
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“ ‘Let’s buy the short ends o f films at the 
studio,’ I suggested, ‘and make a picture. 
Short ends will cost us about 1 cent a foot. 
New film in rolls costs about 3 cents. I’ ll 
cut out sets in miniature— make them from 
cardboard that comes back with my laun
dered shirts, and from boxes. Then you 
paint ’em. When we need big scenes, we’ ll 
grab ’em on the streets.’ ”

The idea hit. Florey and Vorkapich 
pooled their possessions and went to work. 
They found they would have to invest fully 
S3 at a 5-and-10-cent store for three toy 
trains, four toy automobiles and a boy’s 
mechanical building set. Then there would 
have to be string, mucilage, a paper o f pins 
and a few other small items.

In Vorkapich’s kitchen one night, Florey 
cut “ buildings”  with scissors and knife 
while his companion painted doors, win
dows, fire escapes and chimneys upon them. 
It took days to complete the task. Then the 
“ producer”  went out in search o f actors 
temporarily out of employment, or rather, 
“ between pictures,”  as they term it.

They found Jules Raucort, a Belgian, who 
years ago was leading man for Pauline 
Frederick and later the star of several 
Maurice Tourneur productions. They 
stumbled upon Voya George, a Serbian 
whom Vorkapich knew. Both agreed to 
lend their talents, not for immediate com
pensation but for “ part of the benefits”  
which might accrue. Adrian March, an “ ex
tra”  girl, was induced to play the heroine 
of the picture for similar remuneration. In 
addition to these, the producers took roles 
themselves. Gregg Toland, cameraman for 
Samuel Goldwyn, agreed to photograph the 
production.

“Twenty scenes an hour,”  directed Florey. 
“ This is going to be a great picture. One 
hundred and fifty scenes. Let’s go.”

“ Crazy” Story Makes Hit
Their story, “ The Life and Death of a 

Hollywood Extra,”  was based on the ex
periences o f an actor seeking employment. 
On every hand he encountered the sign, 
“ No Casting Today.”  He moved about in 
a daze, tired, hungry, revolving in his mind, 
“ No Casting Today! No Casting Today!”  
A producer valuing him as only one of the 
thousands o f “ extras”  brands him on the 
forehead with the number 9,413. He begins

Episodes from the hectic existence of 
a H ollyw ood extra are fantastically 
pictured in Florey’s movie. Above are 
several “ shots”  of the film, illustrating 
the futuristic treatment o f the story.
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Ten-cent toys and cardboard buildings stacked up along the kitchen wall were the only 
sets used in filming the $97 production “ The Life and Death of a H ollywood Extra.”

going “ blah-blah”  and moving his lips like 
a dummy. The world goes dizzy, buildings 
whirl round and round, street cars shoot to
ward heaven. From unexpected places pop 
out traffic signals “ STOP”  and “ GO.”  The

?;oofy extra tries to comply with the con- 
using directions.

He meets a star who “ high-hats”  him, but 
finds that the star, too, is going crazy. Then 
the little heroine becomes demented. Final
ly, in utter exhaustion and thoroughly dis
gusted with life, the poor “ extra”  lies down 
to die. His spirit leaves its earthly body 
and turns to look at what has been carrying 
it around.

Then the extra awakens.
“ Crazy!”  one exclaims on seeing it. 
“ Impressionistic!”  corrects Florey in 

mock hauteur.
Just the same, persons laugh uproariously 

at the exotic, distorted, “ looney tale.”  Vir
tually every trick of the motion picture 
camera is incorporated in its making. There 
are cut-backs, fade-ins, fade-outs, lap dis

solves, scenes shown upside down and other? 
revolving.

At a private showing in the home of 
Charlie Chaplin, there were present Joseph 
Schenck, Doug and Mary, Camilla Horn, 
Harry d’Arrast and a few other motion pic
ture people. As the impressionistic creation 
began to unreel, the audience snickered. 
Then it guffawed. Presently, in a dignified 
way, it howled.

“ That’s good enough for our theaters,” 
exclaimed Mr. Schenck. “ I think we could 
use a half dozen more.”

Players Share in Melon
The total expenditure on the production 

was classified, according to Florey’s books.
as follows:

Negative ........................................$25.00
5-and-10-cent Store Props......... 3.00
Developing and printing.............  55.00
Transportation, odds and ends.. 14.00

$97.00



IN L IN E  with a policy requiring that emphasis be placed on the 
most modern of mechanical subjects, it is fitting that this department 

in Modern Mechanics feature the latest and most important develop
ment in camera craft—amateur m otion pictures. Experimenters in this 
field will find here an ever widening fund of inform ation and helpful 
suggestions. In this issue the subject of amateur m ovie making is 
discussed in an introductory fashion, of chief interest to the beginner.

Getting a Start in Amateur Movies
FAR from being a rich man's pastime, 

the making of amateur motion pictures 
has now reached such a point of general 
popularity that the sport lias its own class 
magazines, and dozens of manufacturers 
;ae competing for patronage in a race with 
innovations, novelties and striking

Rut the first question asked bv the person 
' ontemplating taking up this new sport 
i- - 'how much."

A complete outfit of motion picture 
■ .mera and projector can he had new for as 
low as $33. in the nine millimeter field, and 
I min around $ I ■">() and up in the sixteen mil
limeter class. The difference in -ize nun he 
visualized when it is remembered that regu
lation motion picture film, as used in 
theaters, is 35 millimeters, or one and 
three-eighths inches, in width. The smallest 
-ize is most popular abroad, while in this 
country the 16 mm. width leads in demand.

A financing plan has been worked out 
by many amateurs which offers an excel
lent practical solution to the cost problem.

First a group of interested people get to
gether and consider this proposal;

"Vi by not p o o l our camera money and 
get a movie outfit to he owned as club 
property '

A little figuring with a pencil bv one of 
the principal advocates will show that in 

the (this i
all.

1 eo-t per person can he made

The advantages are easy to see. Few 
individual' cate to u«e their movie camera 
constantly. It would he sufficient for anv- 
on e  s needs to have the camera in "fail 
weather rotation." leaving the outfit in turn 
with each member ol the < IuIt. Special 
event', such as weddings and hirthda*. 
parties, which fall on arbitrary dales, can 
he spoken for and arrangements made w id 
the club director to obtain the camera a’ 
the desired date.

In practice, these clubs are found to work 
without friction, with many unexpected ad- 

members of the clubs pri
particularly efficient in 
and lend their talents
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members when a certain scene is wanted 
filmed. Expensive equipment such as full 
color attachments, telephoto lenses, and so 
on, can. be obtained by the club where they 
would be out o f reach o f the average 
camera owner. Intelligently conducted, the 
amateur movie club can be a highly suc
cessful affair. As time goes on, club mem
bers may acquire cameras and outfits of 
their own, and sell their rights in the com
munity outfit, though retaining member
ship. Perhaps some members will buy only 
a camera, using the club projector for 
their shows. Members o f the same family 
may work the club idea to advantage, also. 
In some cases a camera owner finds that he 
can rent his outfit to others and cut down 
the cost o f his purchase.

H O M E  M O V IE S  IN  C O L O R S 
R E A L IZ E D  B Y  IN V E N T IO N

ONE of the most important developments 
in amateur motion pictures is the re

cent perfection of the Eastman “ Koda- 
color,”  placing colored movies in the reach 
of the home movie maker.

Attachments have been manufactured 
for their Cine-Kodak and projector consist
ing of a color filter which does not inter

fere with the making of regular black and 
white motion pictures.

An ingenious system of embossing the 
back o f the base o f the film with tiny cylin
drical lenses brought about the achieve
ment. These lenses, in combination with 
the Kodacolor filter and the special pan
chromatic emulsion that coats the film, re
sult in a full color him that brings to the 
home screen all the natural colors in full 
brilliancy, without requiring the actual 
coloring of the film itself.

Only black and white duplicate films can 
be made at the present time, and as yet 
the Eastman plant at Rochester is the only 
station operating for Kodacolor. The Cine- 
Kodak, model B with f. I. 9 lens is already 
adapted for color filming, but other models 
of their cameras and projectors require 
some alterations before using the new color 
process.

K E Y H O L E  M A T T E S  P R O V ID E  
C O M E D Y  T O U C H  F O R  

A M A T E U R

A NOVEL effect often used by profes
sional camera men has been placed 

within reach of the amateur by Bell and 
Howell, who have put on the market a
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series of vignetting mattes to fit their Fihno 
camera.

These mattes are made in the shapes o f 
hearts, keyholes, triangles and binoculars. 
Much fun can be had by slipping the key
hole vignette over the lens to put a comedy 
touch on a kissing scene. For horse races 
the binocular matte adds a note o f realism 
to the amateur’s reel. A vision matte can 
also he obtained for taking double ex
posures where the camera man wants to 
show his subject having a dream, and sim
ilar effects. Duplicate mattes fit over the 
finders.

An iris vignetter for Filmos enables the 
amateur to get the much desired “ circle-in”  
and “ circle-out”  effects. Bell and Howell 
make this vignetter for use with one inch 
f. 3. 5. lens in either fixed or focusing 
mount.

H O M E  M A D E  R E F L E C T O R S

Showing how reflectors are used in the movies

A HOLD-OVER from still camera habits 
is the idea most amateur movie makers 
have that the sun should be behind the 

cameraman.
In making movies the opposite is true—  

shooting is done toward the sun, only with 
care being taken to shield the lens from 
the direct rays.

This position does away with the harsh 
lights and shadows on the subject’s face, 
provides pretty effects in the hair because 
of backlighting, and prevents the operator’s 
shadow from showing in the foreground.

But reflectors are an important adjunct 
in shooting against the sun, and full use of

them should be made. By holding a re
flector on the shadow side of the subject, 
or in front, a diffused light is obtained that 
brings out the features. A sheet of white 
cardboard tacked on a frame provides a 
fairly durable reflector. If nothing else, 
use a sheet thrown over a chair, or hold 
up a large mirror to reflect the light at a 
proper angle.

S M A L L  B O T T L E  H O L D E R  F O R  
T H E  A M A T E U R ’S D A R K  R O O M

When using small bottles o f acid or 
other fluids in the dark room, a very handy 
and clever holder can be made for them as 
shown in the photo. Bend an ordinary 
smoking-pipe cleaner strip evenly over the 
bottle and make one snug twist. Fasten 
the ends o f the cleaner strip under two 
small thumb tacks. This is a handy little 
scheme around the bench when using acids 
taken drop by drop from the bottle with 
a swab or small glass dropper. There is 
no danger o f upsetting the bottle.

P A T H E X  IN C R E A S E S  L IB R A R Y  
F O R  H O M E  F IL M  S H O W S

Pathex, manufacturers of 9 millimeter 
outfits, has issued a new list o f exhibition 
films which can be shown on their home 
projectors. The list includes such film 
notables as Will Rogers, Harold Lloyd, 
Doug Fairbanks, and Lillian Gish. Cur
rent lists o f their releases for amateur 
movie makers can be obtained from them 
by writing Pathex, 35 West 45th street, New 
York.
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Giant Air Liner Has Novel Features
Carrying 18 passen
gers, this immense 
new passenger plane 
is powered with two 
four - bladed propel
lers instead of the 
conventional t w o- 
bladed type.

The interior o f this new 
biplane accommodates 18 
passengers a n d  presents 
much the same appearance 
as a luxurious railway 
coach. The “ bug eyes”  in 
the streamline nose of the 
plane, shown above, are ad
justable searchlights. Note 
the engine radiators incor
porated in the s t r u t s  
anchoring the upper wing 
to the fuselage.

SEY’ERAL new features of airplane de
sign are incorporated in the huge 

de luxe passenger plane recently completed 
at the Farman Works in Paris. The ship 
is powered by twin engines under the upper 
wing. Instead of the usual two-bladed pro
peller, the four-bladed type is used. This 
makes it possible to reduce the diameter of 
the blade, which permits the engine to be 
mounted over the cabin, yet close enough

to the fuselage so that efficiency is not 
sacrificed.

To cut down wind resistance, the nose is 
streamlined and the landing gear built close 
to the lower wing. Radiators built into the 
wing struts further minimize resistance. 
Twin searchlights, resembling human eye
balls in appearance, furnish illumination 
for night landings. The pilot's cabin is en
tirely separate from that of the passengers.

Birds Show W ay to Airplane Efficiency

BIRDS still hold all records for efficiency 
in flying, if not for speed. The average 

small bird does not travel faster than 25 
miles an hour, while 200 miles is easily 
attained by airplane. But an enormous 
amount of energy is required to propel a 
plane at this speed. Birds travel almost 
effortlessly, floating to a large extent on 
unseen currents of the upper air.

A puzzling fact observed by scientists is

that the larger birds have smaller wings, in 
proportion to their size, than their lesser 
brothers. The wings o f insects are still 
larger in proportion to body size. A ?mall 
bird can fly to his perch at full speed, but 
the eagle must flutter his wings and “ put 
on the brakes”  before he can alight.

It was through watching the action o f 
birds in flight that the Wright brothers de
veloped the first airplane.
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Tractor Out-pulls Elephant in Tug-of-War

SEVENTY-TWO hundred pounds o f ele
phant came in second best in a tug-of- 

war recently conducted between Ruth, a 
30-year-old elephant, and a small tractor. 
Four legs proved to have less “ pulling

power”  than the caterpillar treads of the 
tractor. The elephant is shown bracing 
herself just as the irresistible pull of the 
tractor began to carry her backward.

M E A S U R IN G  G LA SS E X P A N S IO N

A LMOST all materials expand with heat 
and contract with cold. But glass ex

pands so slightly that it has been almost 
impossible heretofore to measure it. In 
the making of glazed dishes it is very im
portant to know how much the glazing will 
expand, because if it exceeds the expansion 
of the clay body underneath, “ crazing”  wilfr 
result. The fine cracks all over the surface 
spoil fine pottery.

Recently the Bureau of Standards de
vised a new method o f measuring the ex
pansion o f glass to a very fine degree. 
Pieces o f glazing only seven one-thou
sandths o f an inch were measured, about 
three times the diameter o f a 
hair. By using light waves as 
measuring beams, the expan
sion o f as little as one two- 
hundred-thousandth o f an inch 
was recorded. This is equiva
lent to a human hair expand
ing one four-hundredth o f its 
diameter.

H E ’L L  G E T  T H E R E  S H O R T L Y

T HE “ condensed”  automobile shown be
low looks as if it had accidentally 

wandered into a stamping press and come 
out with the short edge of the argument. 
It was built for cross-country touring by 
Felix Vervoort of Trinidad, Colo. There is 
just enough room for the owner and his 
dog, and when garage accommodations are 
crowded, the machine is almost small 
enough to park in a bathtub.

Old Ford parts were used in the construction 
o f this abbreviated automobile.
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How to Pick the Right Spark Plug for Your Car
Do you know why your automobile must use a particular type of spark 
plug to operate efficiently? This article tells you why your motor 

must use spark plugs adapted for its special use.

SPARK plugs are adopted for auto
mobiles by the car manufacturers after 

extensive tests. While it is quite true that 
there are other plugs which will perform 
nicely in place of those furnished with the 
car, the standard equipment is not a bad 
choice for replacement. If plugs are to 
be purchased for the car it is well to have 
in mind certain definite paints of informa- 
tion.

The type o f plug is easily determined. 
They are ^separable in that they may be 
taken apart for cleaning, or they are non- 
separable and may not be taken apart.

In the illustration presented herewith the 
separable plugs and parts are shown at A, 
B, C, D, and the non-separable plugs are 
shown at E, F, and G.

Thread sizes and forms determine the 
size of the plug. The Ford is the one half
inch plug having the threaded portion the 
same size and form as the half-inch pipe 
thread. It is tapered thread and binds 
tighter as it is screwed into the cylinder 
head, thus forming the seal. The complete 
plug appears at A. At B the porcelain 
with the packing gaskets appears while at 
D the gaskets have been removed. The 
packing nut appears at the top o f C while 
the lower view at C is o f the spark plug 
body. The threaded portion is called the 
barrel. A plug may have a long body, 
(part above the threaded portion) or a long 
barrel (the part below the hexagonal 
body).

The plugs appearing at E and F are of 
the popular S. A. E.-18 size. At G the 
metric plug is shown. This plug is popular 
with the manufacturer o f the small cylinder 
engine because o f the fact that it requires 
less room. Plugs of the form of those 
shown at E, F, and G are sealed to the 
cylinder head by means o f a compression 
gasket, one o f which appears on E.

The style o f the plug as intimated above 
has to do with the body form and the barrel 
form. If the engine has a spark plug 
pocket recessed in it the body will need be 
o f a certain size and length or no wrench

can be found which will place or remove 
the plug. If the cylinder head is such as 
to call for a long barrel the short barrel 
will not perform satisfactorily.

When ordering plugs first have in mind 
the type, separable or non-separable. Next 
have in mind the thread, as they are not 
interchangeable. They must be either half
inch, seven-eighth inch, or metric. Finally 
they are of the standard form, long body 
or long barrel.

W O R N  B E A R IN G S  R E B U IL T
Machinery parts so badly worn as to be 

useless for further service can be reclaimed 
by building up the worn areas with a thick
ness of nickel electro-deposited on the orig
inal surface, using a special process de
veloped by an English engineering firm.

The tough, ductile nickel deposit inter
locks with the metal to which it is applied 
so that it becomes a part of the piece, and 
cannot be stripped off as in ordinary nickel 
deposition. By applying the special process 
to a worn bearing, the surface can be built 
up and machined off to any desired dimen
sions.



Conducted by R A Y  F. KUNS

Mr. Kuns is a well-known authority on automobile mechanics, being director of the 
Automotive Trade School of Cincinnati, Ohio. In this department of Modern Mechanics 
magazine Mr. Kuns will give monthly hints to the car owner on how to keep his automo
bile in the best of condition at minimum cost, and will point out how to avoid the com 
monest sources of unnecessary car expense.

“What Is That Bump I Hear?”
W ELL, it may be any one of a number 

of things. Most often it is a piece of 
foreign material wedged between the tee*b 

of the ring gear or the pinion gear, usual;/ 
the ring. A case of this is shown in the 
picture reproduced herewith. This little 
piece o f steel shown at A has been polished 
bright by the teeth of the pinion gear as 
they have been riding over it. Every time

A piece broken from the pinion toolh  is 
wedged between the ring gear teeth at A, 
causing noise.

one of them hit it, a hump was telegraphed 
to the transmission of the car and from there 
it is a short distance indeed to the ear of the 
driver. Sometimes the knock or hump is 
telegraphed to the front end of the car until 
the driver is willing to declare under oath 
that the noise comes from a connecting rod 
or loose bearing.

If there is any question as to the source 
of the noise it can easily be determined. 
See whether it occurs when the engine is 
idling and the car standing, or when the 
car is coasting with the engine dead and 
the car out o f gear. If it occurs in the latter 
case it can not be in the engine or trans
mission.

The remedy o f course is plain— a new set 
of gears must be installed in the rear axle. 
It is best to install both ring and pinion. 
If one is damaged they are both certain to 
he strained. Many companies will not sell 
one without the other. They are run in to
gether in the “ quiet room”  of the factory 
and are known to be right before they come 
to you. Use the utmost care in handling 
and installing them.
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How Rust Destroys Cars Exposed to Weather

Piston A is in perfect condition. Piston B is rusted from standing with water in the cylinder.

EVERY season literally thousands of cars 
are thrown on the market which have 

been standing for months and months with
out use. Not so long ago cars were better 
cared for then they are at present. With 
the tremendous number of cheap cars avail
able, it stands to reason that there are many 
of them sadly neglected. This would not be 
so bad if they were junked, as they should 
be. However, when the demand comes for 
used cars, many “ junkers”  are hauled out 
and “ dolled up”  and sold.

The two pistons shown in the picture

tell the whole story. The piston marked A 
is in the condition that a piston should be, 
in order to give service. The one marked 
B was taken from an engine which had stood 
for a year without any care whatever. The 
piston is badly rusted and corroded. The 
top ring has been removed, but the second 
ring is rusted tightly into the piston.

Imagine the task of putting this engine in 
condition for real service. Money invested 
in a car o f this kind is only so much money 
thrown away.

Ford Transmission Wrench
A  WRENCH designed for use in remov

ing and replacing Ford transmission 
bands has been perfected by Her

bert Petterson, of McGregor, Iowa.
The diagram illustrates its con
struction. The wrench is turned 
by the hand without the 
necessity o f reaching

into the transmission. It will remove the 
lock nut and washer on the reverse and 
brake pedals and eliminates all danger of 
dropping them into the transmission hous
ing, entailing several hours of labor in re
covering them. If desired, the shaft can be 
disengaged and the socket turned by hand. 
The wrench is provided with an opening in 
the center of the socket to permit the pedal 
adjusting shaft to pass through.
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How Overheating Ruins Your Motor
HOW often have motorists heard this re

mark or a similar one, “ You ought 
to have seen her boil coming up the hill, 
hut then, she is used to it and it won’t hurt 
her.”  Such remarks as these only go to 
prove the old statement that “ ignorance is 
bliss.”  The piston and top ring shown 
in the accompanying picture give ample 
proof o f this. It will be noted that the ring 
at point A has been very badly warped by 
the excess heat. Once it was out of the 
groove, it was impossible to get it back. 
The scoring at points B B, resulting in loss 
of power, also show the fallacy o f the 
theory that there is no harm in a little 
overheating.

Cylinder walls are also damaged by over
heating, and when walls and pistons are 
badly scored the only satisfactory remedy 
is to have the cylinders rebored and new 
pistons installed. An overheated engine is 
likely to require costly repairs.

BATTERY TERM INAL PULLER

CIRRODED battery terminals are hard to 
pull when, as often happens, the clamp 

bolt nut is corroded too and refuses to 
answer to the wrench. Any welder or garage 
man can make the puller shown here in a 
few minutes. The base is a piece o f spring 
tip ground to the form 
desired. The upright is 
made from a piece o f Vk" 
cold rolled steel. This is 
welded to the base and then 
a brace o f material is 
set in and welded. The 
hand screw which is 
made from a bolt and 
a piece o f y%" iron is 
run through a nut 
welded to the bent 
over end o f the 
post The puller 
shown has been 
used to pull some 
of the hard ones, 
even without loosening the badly corroded 
clamp bolt

Overheating has ruined this piston. Note 
warping of ring at A  and scoring of piston 
at B B. ____________

BATTERY REJUVENATOR
Dry cells may be made to function when 

they are worn out by placing them in an 
oven for a few minutes. The added warmth 
stimulates chemical activity and will enable 
the user to get a few more hours o f service. 
This is valuable when, as for instance on a 
holiday, no new batteries can be purchased.

If a hot knife is forced through the tar 
on top o f the batteries, and vinegar poured 
into the opening, the acid in the vinegar 
will also give a new lease o f life to the cell.

ANTI-KNOCK ACTION 
EXPLAIN ED

If you have been running your automo
bile with gasoline treated with tetra-ethyl 
lead, you will be interested in the latest 
theories o f scientists explaining the action 
of this compound in taking the knock out 
of your engine. The less voltatile elements 
o f the gasoline are thought to break up 
into minute liquid droplets when the charge 
is drawn into the cylinder. The tetra-ethyl 
lead is decomposed by the heat o f the com
bustion chamber and the lead particles be
come concentrated on the droplets, which 
are thus prevented from exploding too soon.
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Observation Body for Motor Car

Passengers can watch the scenery through 
the rear door of this observation motor car.

iS THE motor car passing through a cycle 
of body design which will eventually 

restore to popularity the old-time type of 
coach in which passengers entered the 
tonneau from the rear o f the car?

An observation sedan body has been de
signed for American manufacture which 
has a reversible rear seat that permits pas
sengers to face either forward or backward 
when riding. Entrance is gained through 
a door that opens just over the gas tank. 
Glass panels on all sides afford a clear 
view from every angle.

From the front the car presents the ap
pearance o f a conventional sedan. The 
body can be adapted to any chassis.

CLOCKLESS REVOLUTION 
INDICATOR

A NEW revolution indicator which gives 
absolutely accurate results without the 

use o f a separate timing device has been 
put on the market by an American jobber. 
The mechanism within 
the instrument is timed 
to run three seconds—  
no longer. By simple 
mental division and mul
tiplication the revolu
tions per minute 
are easily ar
rived at

The secret of 
this mechanism 
lies in the use of 
a fine screw con
nected to a cen
trifugal govern
ing wheel. When 
the thread is m  
out the instrument ceases to read. It is a 
great help to mechanics.

M ILLIONS CHARGED TO 
AUTOMOBILES

That the total cost of automobiles is not 
represented by purchase price and upkeep 
expense is shown by a recent government 
report which lists the number o f auto in
juries in the United States in 1926 as 700,- 
000, entailing an economic loss by deaths 
and injuries of $638,000,000. This new motor wheel is powered by a motor

cycle en«:nc running on a continuous steel track.

MOTOR W H EEL FOR CHEAP 
TRANSPORTATION

POWERED by a motorcycle engine and 
operated through the conventional han

dlebar control, a rubber-tired motor wheel 
has been invented which is claimed to rep
resent the ideal in cheap and rapid trans
portation. The device is so simple that a 
youngster can operate it. The large wheel 
is fitted with a continuous inner track along 
which run a series o f flanged wheels on 
which the mechanism revolves. The rider 
is seated inside the wheel on a regulation 
motorcycle 
saddle.



T atents or N O V E L ^
Here are patents granted for machines which it is hoped will 
advance the sum total o f human welfare. T hey  perform a 
variety o f functions, from  pulling the feathers o ff a chicken to 
murdering flies with electricity.

CLOCK OR FRYING-PAN?
Here is an ingenious collection of kitchen utensils 
arranged in the form of a clock designed to be hung in 
the living-rooms of gourmands to remind them of the 
approach of the dinner hour. It ought to work if the 
dish doesn’t take a notion to run away with the spoon.

WHAT WILL A WATT KILL?
This is an electrical device for entertaining flies and 
giving them the thrill of a lifetime. For instance, sup
pose a few of the buzzv tribe are discovered in this trap 
by a housefly as he sails around a corner of the machine 
in retreat from his latest raid. Other flies, previously 
blown into the trap by an electric fan, inveigle him into 
entering their midst. As the fly warily walks toward 
his fellow racketeers, he rounds "death corner.” An 
automatic device gives him the ‘‘works'’ and he dies like 
a dog, frozen stiff with kilowatts. Thus vengeance is 
done!

MAKING THE BIRDS JEALOUS
The inventor of this airplane has put Icarus, the first 
bird-man. to shame. Here we have a plane designed 
after the lines of a bird. Imagine the predicament of 
the aviator when his plane starts shedding feathers 
in the moulting season!
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Penniless INVENTOR Qets

Anatol Josepho is shown above with his million dollar photo 
machine, which delivers 8 pictures in 8 minutes, all for 25 cents.

By ORVILLE H. KNEEN

Be g in n in g  in 1888 with the first crude
gum-dispenser, hundreds of different 

steel-encased, gear-spring, lever-plus sales
men have been invented, down to the latest 
164

which pleasantly says “ thank you”  as it 
digests your nickel. But until a few short 
months ago the very idea of automatic por
traiture seemed absurd. Certainly anyone



^Million for Photo Machine
Ten years ago a penniless pris
oner of the Bolsheviks; today an 
American millionaire! This fas
cinating story tells how a young 
Russian i n v e n t o r  persevered 
through years of discouragement 
and finally perfected a machine 
for taking a u t o m a t i c  photos 
which he sold for a million dollars.

familiar with the complicated and highly 
technical process o f adjusting the light, pos
ing a trembling sitter, waiting for an elusive 
smile or appearance o f sanity, developing 
and fixing plate or film, and finally making 
recognizable prints, would be the last to 
turn the job over to machinery.

Whether the admitted complication dis
couraged inventors, or wb .her their ingen
uity was baffled, it is a fact that until a cer
tain Russian immigrant landed in New York, 
short on dollars but long on ideas, the hands 
that waved the little birdie and pressed the 
bulb still pictured the nation's beauty and 
chivalry.

The inventor o f the Photomaton, Anatol 
Josepho, could do that, too, but for four
teen years of war-buffeting and wandering, 
he had firmly believed that machinery could 
do it better.

As we see it now, the important thing was 
that Josepho knew photography first, and 
mechanics second. It is a great deal easier 
to generate ideas than to make them work, 
or to know beyond question that they are 
worth the trouble o f making them work.
When Josepho told his own tale of those 
long years when life itself was a daily 
gamble, I felt that his story could not fail 
to inspire every discouraged inventor.

No Films Used in Photomaton
Perhaps the most interesting part o f the 

indomitable little Russian's machine is his 
method o f direct photography on the paper.
Much o f the com plication o f photography  
comes from  the use o f  glass plates or film. This shows the type of picture taksn by thc 
Josepho uses specially sensitized paper, lwo photomaton, with Presidential Candidate A\  

inches o f  this are exposed at each snap o f the Smith as the sitter. Eight photos for 25 cents!
165
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Henry Morgenthau, president of the Photom- 
aton company, is shown above dedicating 
the first machine. He is a former United 
States Ambassador to Turkey.

shutter, while the sitter thinks pleasantly 
of sweetheart, friends, foreign travels or 
similarly cheerful subjects. In just 20 
seconds his eight poses have been recorded, 
and he has but eight minutes to idle while 
the machine does the rest. Five 400-watt 
projection lamps, well placed, give just the 
right light on the subject.

An eighth-horsepower motor hums mer
rily. The strip is cut from a roll which will 
suffice for 800 more patrons. The exposed 
strip is fed by rollers into a 9-compartment 
tank, where it is quickly developed, 
“ blanched,”  cleared and toned, with a thor
ough washing between each process. Elec
tric drying finishes the job, and the sitter 
is handed a strip faithfully recording his 
looks, such as they may be.

Every photographer, amateur or profes
sional, is surprised at the simplicity and ef
fectiveness o f Josepho’s direct-photography. 
The paper is treated with a sensitive emul
sion, in which are millions o f microscopic 
particles o f silver compound. The light 
rays from the sitter affect the particles, and 
when the paper is passed through the devel
oper, those most affected are blackest, form

ing a negative similar to that usually made 
on transparent film or plate. Dark objects 
show up white, and all white objects are 
dark colored.

After a washing, the “ negative”  now 
passes into a powerful solution called 
“ blanchite.”  This dissolves all the black 
silver away, leaving the silver-compound 
image. After washing and “ clearing”  in 
another solution, the picture is a distinct but 
faint positive. Compartment No. 8 contains 
“ seepitone,”  which changes the pure white 
silver compound into a dark brown or black 
silver, and the strip o f pictures is clear ami 
complete, with every shading and item o f de
tail as in ordinary photography.

Your Photo for 3 ^  Cents!
Anatol Josepho’s amazing success, first in 

solving highly intricate problems in 
photography and mechanics, and second in 
interesting capital in his idea, proves anew 
the opportunities awaiting the practical in
ventor. He realized that it was not enough 
to have a new idea, or even to devise a 
working model o f a machine designed to 
replace human hands.

From experience he knew the human be
ing’s craving, among all races and all lands, 
for a permanent record o f his face. Josepho’s 
photographic life had likewise taught him 
the constant demand for utilitarian portraits 
— for identification cards o f all kinds, pass
ports, employment records, expression- 
study, groups, and so on.

Thus, long before he was 32 and had re
ceived his “ first million”  all in one check, 
he knew that there was a place for a machine 
which would take pictures while the sitter 
was “ off-guard,”  develop them swiftly, and 
hand them over at 3% cents each. The 
success o f the Pho-fom-aton (accent on the 
tom, please) is attested by the rapid instal
lation o f 120 machines in this country, Great 
Britain, South Africa, Shanghai and other 
lands. But it took Josepho some three years 
of unremitting work, not the least arduous 
being the trips from financier to capitalist to 
financier, before he had a machine and a 
capitalist who could see the profit in taking 
the “ scare”  and most o f the cost out o f por
traits.

As an official o f the company pointed out 
to me, Josepho early appreciated the ad
vantage o f eight views from which to choose.
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Commercially successful! This picture shows the Photomaton installed in a 
department store. A  large percentage of the sitters are “ repeat”  customers.

A department for making enlargements is 
being installed by some o f the large depart
ment stores in New York City, where the 
automatic portrait machine is enormously 
popular, it is said, with buyers o f new hats, 
new furs, and new “ bobs”  as well as gar
ments.

“ I was horn in the central part o f Si
beria,”  Joseph told me. “ I attended gram
mar schools, and later studied at the Insti
tute of Engineering at Omsk. There I be
came interested in photography. To con
tinue my studies in this field I scraped up 
enough money to go to Berlin.

“ But my money soon ran low. I opened 
a photographic studio, and later moved to 
Budapest. My studio there made me a living 
while I experimented. When the World War 
broke out I attempted to return to Russia. 
I was caught at the border and interned 
under strict military surveillance.

“ During the long idle days I conceived 
the idea of an automatic camera. In the 
extreme disorder following the Armistice 1 
again tried to escape to my native land, hut 
was imprisoned. For weeks I despaired. 
But then I found that most valuable of 
assets—  a friend.

Risking Death for Freedom
“ We managed to bribe a Hungarian offi

cer. From him we secured forged documents 
and Hungarian uniforms. On a dark night 
we scaled the prison camp’s barbed-wire 
walls, dodged the sentries, and a few hours

later hoarded a troop-train bound for 
Odessa. There we exchanged our uniforms 
for those o f Russian prisoners.

“ But the Revolution was under way. As 
we began to work our way across Bolshevik 
Russia, we were stopped and thrown into 
prison once more. But we had risked our 
lives too often by that time to be deterred. 
Three nights later we took advantage of a 
heavy storm and tried another escape. The 
alarm was given, and our lives hung in the 
balance as we fought our way past two 
guards.

“ In the nick o f time we reached the pro
tecting forests. For eighteen days we 
traveled only at night. Nearing our homes, 
we grew careless and traveled by day. We 
thought our ragged condition would save us, 
but a second time the Bolsheviks picked us 
up as suspects and we were herded into a 
prison at Tchellisbinsk.

“ Finally we interested an officer. He 
swung open the prison doors, even provided 
us with railroad passes. My friend and I 
parted, not to meet until years later, in a 
forei' n land of promise. I went to Harbin, 
in Manchuria, and made money by buying 
goods in China and selling later at a high 
profit. But one day, while I was on the 
train, bandits took all my money. Once 
again I was penniless. But the thought of 
the automatic camera was always haunting 
me.

“  I went to Shanghai and opened a photo
graph studio. There I took pictures o f the
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English colony and the slant-eyed Chinese, 
while I worked out the details o f my inven
tion. By 1923 all I needed was money, and 
some delicate parts such as optical appa
ratus. I knew I could get them in America. 
Like all Europeans I had heard o f the for
tunes to be made there. So I sold my 
studio and sailed to San Francisco. For 
months I wandered about the country, arriv
ing in New York with thirty dollars.

A Check for a Million
“ The next year was hard. Many times I 

found myself down to my last dollar. I 
sought friends willing to sink a few dollars 
in making a working model and getting 
patents. I knew it would revolutionize the 
making o f portraits. At last some New York 
business man gave me enough to open a 
studio on Broadway. Six months’ trial was 
to prove whether the invention on which I 
had staked so much for fourteen years, was 
wanted by the public.

“ We soon found out. Two thousand per
sons a day lined up at the studio and their 
quarters flowed into the slots. The Broad
way crowds proved that my rapid-fire pic
ture machine was a gold-mine. I will never 
forget the meeting where Mr. Henry Mor- 
genthau, who you know was once ambas

sador to Turkey, handed me a check for one 
million dollars for my interest in the 
Photomaton camera.

“ This proved to me how generous Amer
ican business men can be. I am now able 
to work on other ideas I have, to make the 
necessities and luxuries o f life available to 
every one.”

One unexpected result o f the immigrant's 
success, apart from making him an Amer
ican citizen, is the trust fund he has estab
lished to help other inventors. Out o f this 
timely aid may come some o f the great 
inventions on which tomorrow’s progress, 
comfort and happiness will depend.

Thus the self-portrait machine o f a pen
niless photographer may hasten the age of 
the slot-machine salesman. As human 
hands become increasingly expensive for 
purely mechanical work, Josepho and his 
million doubtless will replace them with 
steel-faced salesmen o f everything from 
shoes to hats, from balloon tires to new 
limousines, and automatic portraits o f our
selves in the chauffeur’s seat. If only 
Josepho and his inventor-friends could make 
us a coin-operated greenback machine, and 
“ nickelodeons”  that yield bright new nickels 
instead of devouring them!

WEEDS DESTROYED BY RAILROAD SPRA 'r MACHINE

A WEED-KILLING s p r a y  machine 
which has recently been designed for 

railway use is unique in its ability to de
liver uniform quantities of chemicals on 
the roadbed regardless o f the speed with 
which the spray car is traveling. This is 
accomplished by a self-measuring positive 
pressure pump driven from the axle of the 
car, where it is always on the job ready for

action the moment the train moves. The 
weed-killing chemicals are contained in 
a tank car connected with the spraying 
machine by means o f pipes. Railroads are 
required to keep their roadbeds free from 
weeds because o f the fire menace they pre
sent in the late fall 
months.

—Courtesy Chipman Chcm. Eng. Co.

Note operator’s chair on rear of 
this flat car, used for spraying 
weeds on railroad right-of-way.



Conducted by MAHMUD SINGH

The editor of this department of Modern Mechanics magazine, Mahmud Singh, obtained 
his earliest education in Oriental magic in Delhi, India, where he was initiated into the 
brotherhood of wandering fakirs. W hat do you know about magic making? Mahmud Singh 
is always glad to hear from amateurs who have developed new ways of performing old tricks. 
Write to him in care of this magazine.

Mystery of the Disappearing Matches

ANOTHER simple after dinner trick is 
performed with a box o f safety matches. 

The label o f the box must have a heavy 
Mack line running around each end. A small 
Mack rubber band is slipped over this line 
r:;d is o f course invisible at a short distance.

The performer announces that he \/IIl 
Wrap up a few matches in a handkerchief 
and cause them to vanish. Holding the 
match box as shown in Fig. 1, he pushes the 
sliding box out o f its cover with the first 
and second fingers. Taking out a few 
matches, the magician rolls the rubber band 
off the box and around his fingers, which 
are then curled inward to conceal the band.

The magic maker lays down the match 
box, picks up the handkerchief with his left 
hand and spreads it over the right. The 
right thumb is inserted under the rubbor 
band as shown in the diagram. The left 
hand places the matches upright in the 
center o f the handkerchief and the right 
hand grasps them from below. The hand 
kerchief is turned over and the rubber band 
is slipped around the matches through the 
folds of the cloth.

The left hand grasps a corner o f the 
handkerchief, shakes it, and o f course fails 
to dislodge the matches. The handkerchief 
is empty— as far as the audience is aware.

An added dramatic effect is secured if 
the magic-maker 
c o n c e a l s  a 
second bundle of 
matches about 
his person, to be 
secured later and 
produced, appar
ently, from in
side the coat o f 
one o f the spec
tators.

169
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A  Vanishing Ring Trick

T HE amateur magician is frequently 
called upon at the conclusion of dinner 

parties to entertain *he guests with a few 
samples from his bag of tricks. For such 
occasions it is well for the magic maker 
to have stocks of simple and effective illu
sions which can be presented using "props” 
to he found on the dinner table. One of the 
most effective illusions is the vanishing ring 
trick.

A specially prepared handkerchief is the 
only property carried by the performer. In 
the center of the handkerchief the two ends 
of a short thread are sewed, forming a loose 
loop. A cheap finger ring hangs from this 
loop.

The Empty Glass
A wine glass or similar shallow goblet is 

borrowed from the table, and also a napkin. 
One of the guests is asked to lend a ring for 
the trick, and the magician pretends to put 
it underneath the handkerchief. Instead, he 
grasps the ring on the loop from outside the 
handkerchief and conceals the borrowed

ring between the tips o f his thumb and first 
and second fingers.

The goblet is handed to a second guest 
who is requested to hold it with one hand 
while she grasps the handkerchief ring 
from outside the cloth with the other hand. 
The magician picks up the napkin by one 
corner and shows it to be empty. Then ho 
gathers the corners together, forming a sack 
into which he drops the concealed ring. 
The napkin is handed to a third person with 
the request that he hold the corners tighth 
together.

The performer then orders the assistant 
holding the handkerchief over the goblet to 
drop the ring into the glass. This is done 
and the tinkle of the ring against the glass 
is plainly heard. The performer then taps 
the glass with a knife, lifts off the hand
kerchief, and shows the glass empty. The 
ring on the loop is hidden by the folds of 
the cloth.

The assistant holding the napkin is then 
asked to open it, producing the borrowed 
ring which is identified by its owner.

The Overflowing Rice Bowls

A TRICK which is very puzzling to observ
ers is known to professional conjurors 

as the illusion of the Chinese rice bowls. 
Two empty bowls, previously shown to the 
audience, are placed on a table. One is 
fitted mouth down on top of the other, and 
on removing it a moment later the bowl is 
found to be overflowing with rice. The 
lowe/ bowl is again covered, the magician 
adjusting it, and when separated once more 
the rice has disappeared and the bowl is 
overflowing with water.

Three bowls, identical with each other, 
are required for this trick. The edge of one 
of the bowls must be perfectly flat. This 
bowl is filled with water previous to the 
trick. Over its mouth is fitted a piece of 
transparent celluloid slightly larger than the 
circumference of the bowl. If the edge of 
the bowl is carefully moistened, it can be 
filled with water and the celluloid else pre
vents the liquid from spilling out when 
turned upside down.

A large, stout manila bag filled with rice 
is another accessory. The bottom of the 
bag is dented in, forming a depression 
shown as “ B”  in Figure 3. It hides the

water filled bowl, shown as A. The bowl 
and its disc are inverted on the tray E, with 
a thin piece o f wood or coin under one 
edge o f the disc to keep it from direct con
tact with the tray. Unless the bowl is so
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supported, there is danger that the disc 
might stick to the tray when the bowl is 
raised. A shelf at the back of the magician’s 
table, sliding under it, completes the equip
ment.

Thw hag of rice, covering the water filled 
bowl, is standing on the tray at the begin-

two bowls are shown to the audience and 
found to be without any preparation.

The performer then places one empty 
bowl alongside the bag, while he takes the 
other B1 and apparently places it on the 
other side of the bag while he lifts the sack 
C, shown in Fig. 4. In reality he places 
bowl B1 on the shelf F, behind the table, 
out o f sight of the audience. The bowl 
which he seems to place on the tray is the

water-filled bowl A which has been con
cealed under the bag. A little practice will 
enable the performer to carry off this de
ception perfectly if he remembers that the 
hag must be lifted at the same moment his 
hand is out of sight behind it.

The Inverted Bowls
The empty bowl on the tray is now filled 

with rice from the bag. The bowl is care
fully leveled off so that the rice is even 
with the top. The water-filled howl is next 
picked up and held mouth downward in a 
slightly slanting position so the audience 
can not see the disc. It is then placed on 
top of the rice-filled bowl, as shown in 
Fig 5.

Taking up the two bowls, the performer 
reverses their positions and sets them on the 
table with the rice bowl uppermost. Slow
ly he lifts the top bowl and the rice spills 
out, giving the illusion that both containers 
are full of grain. The heap of rice in the 
lower bowl is then leveled off, giving the 
impression that it is still full of grain. Then, 
reversing the bowls once more, the disc is 

removed with the 
empty bowl and 
the bottom one 
shown to be full 
o f water.

The effect is 
very impressive 
and inexplicable 
to the average 
audience.

The Leaping Coin

A VERY simple but effective illusion is 
that of the Leaping Coin. The per

former attaches a length of hair or of fine 
black silk to the bottom button o f his vest. 
To the other end o f the thread is attached a 
bit of wax, which is anchored to another 
button o f the vest. The magician borrows 
a small coin from a member o f the audience 
and unobtrusively attaches the wax to the 
coin. Next, borrowing a drinking glass, 
he holds it with his left hand and drops the 
coin into it.

Carefully swinging the glass in short cir
cles, to give the impression that the move
ment has something to do with the success 
of the trick, the performer gradually shoves 
the glass farther away from him, until the 
invisible string secured to his vest starts to 
pull the coin up the side o f the tumbler. 
When it reaches the top o f the glass the wax 
is removed and the coin returned to its 
owner.
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Killing Cotton Plant Pests Smoke
P OISONOUS smoke is the latest weapon 

employed by science in fighting the 
destructive boll weevil, which annually costs 
Southern farmers many millions of dollars 
through its attacks on cotton 
plants. A powder mixture is 
dropped into the hopper o f the 
smoke spraying machine shown 
in the picture. This powder is 
fed into a fire box, where it is 
ignited, producing a heavy thick 
smoke. The smoke 
is directed through 
two pipes project!:i t 
down alongside the 
wheels, being driven 
by a chain-operate! 
blower which scat
ters the fumes on 
the plants.

the weevils from flying out o f danger. The 
cost o f protecting cotton in this manner is 
low, averaging only 20 cents an acre for 
materials.

This machine is ex
pected to save South
ern cotton growers 
$300,000,000 a year 
through its use of 
poisonous smoke to 
destroy boll weevils.

When in operation a heavy canvas cover
ing is built around the pipes to keep the 
fumes from sweeping up and overcoming 
horse and driver. The canvas also prevents

The spraying machine shown in the photo
graph is an adaptation of the familiar Paris 
green sprayer used by farmers in destroying 
potato bugs.

Large plantation owners expect to adapt 
the smoke machine to airplane use so that 
large areas may be sprayed in a short time.

B O Y S D R IV E  T IN Y  R AC ERS 
A baby auto race in which the speed cars 

were boy-size reproductions of famous 
lacing machines was recently held at a large 
Paris speedway. The cars were faithful

imitations o f regular models, even to pneu
matic tires and small gasoline motors. They 
were built by the French automotive 
engineer, Buggatti. The race was witnessed 
by several other prominent French auto 
builders, who are shown standing back of 
the starting line.

AUTOMOBILES LO T POPULAR 
IN HOLLAND

There is a bicycle to every 2V& inhabi
tants in Holland, but automobiles have 
failed to win great popularity in the low 
country. Holland is a country without hills, 
and the popularity o f the bicycle is attrib
uted to this fact. Separate bicycle roads 
running parallel to the regular highways 
are provided by the authorities.
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Easy as A
You Can P lay A ny Instrum ent 
In a Few Months 
T his Delightful 
New Easy W ay!

B -C  !

§uickest because natural and pleasant.
rateful students say they learn in a 

fraction o f the time old dull methods re
quired. You play direct from the notes. 

And the cost averages only a few 
cents a lesson!

LEARNING music is no longer a difficult 
task. If you can read the alphabet, you can 
now quickly learn to play your favorite in

strument! A  delightful new method has made it 
positively easy to become a capable performer 
within just a few months. And the cost is only 
a fraction o f \vhat people used to spend on the 
old, slow methods!

You don’t need a private teacher, this new way. 
You study entirely at home, in the privacy o: 
your own room, with no one to interrupt or em 
barrass you. And, strange as it may seem, you'll 
enjoy every minute of it—because the new 
method is agreeable as well as rapid!

No Tricks or Stunts— You Learn from 
“ Regular”  Music

You don’t have to know the first thing about 
music in order to begin. You learn to play front 
actual notes, just like the best musicians do. And 
almost before you realize your progress, you be
gin playing real tunes and melodies instead of 
just scales. There are no trick “numbers,” no 
“memory stunts.” When you finish the U. S. 
School of Music course, you can pick up any 
piece of regular printed music and understand it ! 
You’ll be aide to read music, popular and classic, 
and play it ffom the notes. You’ll acquire a life
long ability to please your friends, amuse your
self, and, if you like, make money (musicians are 
highly paid for their pleasant work).

Whether you like the piano, violin, ’cello, 
organ, saxophone, or any other instrument, you 
can now learn to play it in an amazingly short 
time. By means of this wonderful newly per
fected method reading and playing music is made 
almost as simple as reatling aloud from a book. 
You simply can’t go wrong. First, you are told 
how a thing is done, then a picture shows you 
how, then you do it yourself and hear it. No 
private teacher could make it any clearer. The 
lessons come to you by mail at regular intervals. 
They consist o f  complete printed instructions, 
diagrams, all the music you need, and music paper 
for writing out test exercises. And if anything 
comes up which is not entirely plain, you can 
write to your instructor and get a full, prompt, 
personal reply!

The Surest W ay to Be Popular and Have a 
Good Time

Do you sit
sidelines’ 

party ? Are yoi 
of it because 
can’t play ? .\
many people 
’ ’ th e  mm
wh,.

And 
kind <

Learn to Play by Note

VioUn 
Drums and
Banjo
(Plectrum,

5-String.
Mandolin ’
Clarinet
Flute

Saxophone
'Cello
Sight Singing

Steel Guitar 
Harp

Trombone

Free Book and Demonstration Lesson
The u hole interesting' *Mrv about the l ' .  S. School 
ur-e vati not be told on thn. page. So a booklet

kes the t>. S. 
re. With it w 
ich shows belt!

26211 Brunswick Bldg.. New York City.
U. S. School of Music,
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A M A ZIN G
CAPOUIHI

last wtt Akttlotely saw! Writ* a 
wlra today tar amarine new Taylor
Cap Outfit. S. W. Allan at Cali- —■*■ *“  “  ■- —* day. fuat_____  ____ and rich

IF tahrlca. Charlet Hont- atl with S3 order* la B

$20 a Day Easy!
Too ran alan make more money than erar by ahowlna wonderful Taylor Capa. Guaranteed rainproof, an exclusive feature which 
arils (he caps with lightning speed. You pour water on Taylor Cap and It rolls oft without moistening fabric. Wear cap In rain or snow and It remains perfectly dry. Amaaing three-min
ute demonstration convinces every man. You keep big eommit-
and carefully tailored throughout. Delighted customers tell 
friends.

Send Name and Address
New styles and fabrics most beautiful of season. Complete equipment now ready. Write today. Let us send you this big money-making opportunity FREE—without obligation.

Taylor Cap Manufacturers
Dept 47 -L, Cincinnati, Ohio

W hat Made His 
Hair Grow?

Read His Letter (o r  the Answer
"Two years ago I was

bald all over the lop of 
my head.

“ I felt ashamed for
people lo see my head. 
I tried different prepara
tions, but they did n> 
good. I remained bald, 
until I used Kotalko.

growing. In a short time 
I had a splendid head of 
hair, which has been per
fect ever since—and no 
return of the baldness."

This happy statement 
is by Mr. H. A. Wild. 
He is but one of the big 
legion of users of Kotalko 
who voluntarily attest it 
has stopped falling hair, 
eliminated dandruff or 

aided new, luxuriant hair growth. KOTALKO is sold 
by busy druggists everywhere.

FREE Trial Box
To prove the efficacy of Kotalko, for men’s, women's

and children's hair, the producers are giving Proof Boxes. 
Use coupon or write, to
KOTAL COMPANY. Dept. A-«74, Station O. New York 
Please send me FREE Proof Box of KOTALKO

Name

Address

Most Amazing 
INVENTION
Jn  25 years
CkamilpfotQgenh

QUIT 
TOBACCO
the harmfo I effects of U--------Don’t try to banish unaidedtbs hold tobaeee hag----------Join the thousand* ,
found iteas ytoqudt with the aidofthaKeeleyTreatmaot.

K P F | F Y ™ ^ tI l k b L h  I To b a c c o  H a b it
Quickly banlabea all craving for tobacco. Write today for Free Book telling bow to quickly Free yourself from the tobacco habit and our Moory Back Guarantee.

PATENTS Procured: Trade Marks Registered— A
Comprehensive, experienced, prompt service for the 
protection and development of your ideas. Prelimi
nary advice gladly furnished without charge. Book
let of information and form for disclosing idea free 
on request. Irving L. McCathran, Z50 Owen Bldg„ 
Washington, D. C.
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HowWould ‘f i f o P K .

m o  ttnkelfou? ^
Start right in making real money—$90 
to $150 a week full time—$50 to $75 a 
week spare time. You can do it. Witt 
my Profit-Sharing Plan, Arthur M. Stone 
cleared $410.95 in 2 weeks. You Cf” 
make these big profits, too. Just help n 
Introduce my amazing new Wonder Su 
in your territory and make 3 to 4 times) 
as much as you’ve ever earned before.
Prentiss, Mass., took hold of this propo
sition and cleared $945 in 1 month.
Brooks, N. Y.. has made as high as $90 
in 1 day. Now it's your turn to share in 
these fat profits.ANYONE—ANYWHERE 

CAN MAKE BIG MONEY 
You don’ t need any capital training, or 
experience. There's a tremendous de
mand for my suits, because they stand 
up under wear and tear that would ruin 
ordinary suits. Made of a special new 
kind of cloth. Almost impossible to rip, 
snag, burn or tear it. New patterns.
Latest styles. Yet, due to hnge produc
tion. I can sell these suits retail for only 
$9.95! No wonder it’ s easy to get orders.
And that’s ail you do. I deliver and col
lect. SEND NO MONEY
Just mail a letter or a postcard. I'll send FREE everything 
you need to start right in making $75 to $150 a week. 
Also sample suit FREE to workers. You don’ t risk a penny. 
The only way you can lose is by turning down my offer. So 
act quick. Write today to C. E. Comer, President.

THE COMER MFG. CO., Dapt. 8R-88, Dayton, Ohio.

W V m
^BARGAIN PRICES

There's Quicker, 
Bigger MONEY foi YOU

^ P O U L T R Y
W  RAISIN G /

Whatever You Do Now— J 
$1000 to  $5000 a Y ea r f  

Can Be Yours!

Spare-Tim e or Full T im e  
YOU  Can C aah-In BIG

Your Course on Poultry Raising la 
**" ------practical

all-electric lets, A-C harness, fine cabinets and furniture. amplifier*, latest amateur equipment, tubes, bst- teries; in fact, anything you can ask for Is here, ready I to ship, at a saving In price. Quality merchandise. I selected goods by reliable makers—just what you want | —at big discounts.
Y O U R  SAVIN G S  AR E  T R EM EN D O U S

Ask any of the quarter million Barawlk customers why . they trade here, and they’ll tell you that, quality can- I 
sidered, our prices can’t be beat. That’s something I to think about! Quality comes first—new, fresh, good I reliable merchandise, but the price always means a I tremendous saving, nevertheless, (let our catalog and I prove this to yourself. Don’t spend a nickel until you I see our offerings first. 1
A SAMPLE BARGAIN—Guaranteed Radi* Tubes. 39e I For clear reception on election news, market news. r‘
your radio set should have new tubes. Why pay $2....
Here’s the chance to get guaranteed high quality 201-A I typo radio tubes for only 39c each. Send check, mone: order, or sent C. O. D. Our big bargain book i full of similar bargains. .
You need this great radio bargain book as never I 

before—Mail the coupon now—TODAY.
Mail Th i*  Coupon for F R E E  Bargain Book I

THE B A R  A W  I K C O M P A N Y

9JXZJ7JZMYOU CAN CASH-'lN llO ”wSr«‘«ii—
'IZ iT C h , b ft PJ ^ ,E m.V, !^  Q CUIC K° U

My Proved Method* Assure 
Succeta Right from START

3 B S E r !SSSKS&1
w"o°.7.S V '.VsVoTTOO tbe » a? to a salary ol SS OOO • ,««. A N D UPI

‘̂ zur^Yo^-tow *,ur' — •
FREE BOOK Sbowi Way lo BIG PROFIT!

of Money- 
FmalyngFACIS

try to P tir5 fd5 lw  ra”7 fltiTai avb

Do It thta minuU—dcin‘1 <UUw a da. (Ut

Get t h is  TREE Booh NOW/
i  Harry M. Lamon, Prea., •
Z NATIONAL POULTRY INSTITUTE II Dept. 41$ C . Washington. D. C.
I Dear Mr. Lamon: Send me FREE Book. “ How to Ralee I , Poultry for Profit." I want to know more about M Y oppor- a I tunlly to make $1,000 to $3,000 a year, spare time or full time. I
I I

{ ..................................................................... i•...   s
4111 Canal BU.t Chicago, t
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DIAMONDSGENUINE DIAMONDS 
■G UARAN TEED ■  
CASH OR CREDIT!

SC IENTIFIC M AR VEL  
L IG H T E R -W IN D P R O O F

What Makes It Light?
AU guaranteed. Sample 50 cents. 
Sample Cold or Silver plated. 
$1.00. Doe* the work of expen
sive Lighter*.

Agents Write for Prices 
NEW METHOD MFC. CO. 

Box M. M.-11 Bradford. Pa.

----------- PATENTS------------
Trade Marks. Copyrights, Patent Litigation Hand
book with illustrations, 100 mechanical movements. 
Sent free on request.

ALB ER T E . D IET ERICH  
formerly member examining corps U. S. Patent Office 

PATENT LAWYER and SOLICITOR 
261-A, OURAY BLDG.

SO Years’ Experience Washington. D. C.

Smokehouse

Ballads
Cast your optics over these 

soft-shelled ballads—

M U L tie A H

b a l l

the ballad
5s' OP 
JACK

M O T *
, a m s i k e  *

’ f l a m e

r a m b l in g  
SAILOR",

They appear with a score 
of others in the

Novem ber

the popular magazine of Hobo 
Poetry and Hnmor.

n b sr  Issue on Sale Octotx

Send $1 (b ill or stamps) and Smokehouse 
M onthly will be mailed to your address for 

the next 5 months.

Smekekoase Monthly, Robbinsdale. Mian.
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iU fN C I E U E D
o n e  d a y

So writes W . H . Adams of Ohio. Letter 
from California man reports $11275 sales 
in three months; New Jersey $4000 pro
fits in two months; Pennsylvania $3000 
profits in four months. Ira Shook $385 
sales in one day. Bram bought one outfit 
April 5  and 7 m ore by August. Iwata

.  bought one outfit and 10 more within a 
5 year. J. R. Bert says “only thing I ever 
J bought that equaled advertiaement." John 

‘ says: “Everything going lovely, 
rupette wrapper* all over town.

rortd after all”.

ent. little capital required; rx
Build a Business of Your Own
No limit to the sale of Crispettea. Everybody like* 
them. It’a a delicious food confection. Write for 
facts about a business that will make you independ
ent. Start now, in your own town.
Profits $1000 a M onth Easily Possible
Bend postal f orillurtnited book of facta JtconUins

1112 High Street

Payment Plan. No obligetloa.

Send Coupon Today!

Free

Thank You for Mentioning Modern

T he Rudolph Wurlitzer C o. Dept. 2198 >
117 E. 4th 8t., Cincinnati, Ohio 

s your Free Book o

Name .....................................................................

Address .............................................................
City .......................................  State...............

^  Instrument ..............................................................................................................................................................

Copyright 1928 The Rudolph H'urliteer Co.
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TOBACCO
O r Snuff Habit Cured O r No Pay
Seyeeba Tobacco Remedy dntnyi aM craving lor C If •rente, 
Cigara, Pipe. Chewing or Snuff. Orig taeJ eaf only -emedy ol 
lie kind V.rd by om  SOO.OOO Met. end Women Perfectly b»—I— v-ii •— meet ee* oe trirf. Coete $1 SO M It cane.to. Write taker lor me.,.

Dept. N-*» RAtTUeOR*. MO.

We will furnish outfit for sensational 
demonstration. No investment for stock 

ONE MINUTE no deliveries or collections. Every 
Ten of these sensa- one a prospect. Show in homes, stores, 
ttonal demonstra- Karaites, schools, offices, and to farmers, 
lions a day will etc. Many of our men now making *:w>0 
nay you $150 a to $fl()0 a month. Write at once to 

NO expert- FYR -F Y T ER  C O M PANY  
109-L Fyr-Fyter Bldg., Dayton, Ohio

OLD MRS LOOK NEW IN 30 MINUTES
New Miraculous Fluid—not a

^ quickly. Instantly
nal color and luster. Agents and operators tee Sett 

' ”  teTheReNUZitSystem,
E. Erie St.. Dept. 7I4-PR

Flows on; dries 
tores origi- 
: for Service 
!ystem,i54 

Chicago, for Free test offer

Be Hot Stuff Overnight!
H ere’* H ow . B orrow  a q u a rter—or  
M eal o n e — Dash to  th e  neareat n ew s- 
sta n d  an d  ask fo r  th e  latest c o p y  o f

Capt. Billy’s
Whiz Bang

64 Pijeo ol the World’s Best Humor It
The NOVEMBER Issue on Sale

October 10th

Send for New Radio Book 
It's Free

Nrw hook-apt. Thit book shows how to make short

Stop Using a Truss
STUAR T’S ADHESIF PLAPAO-P ADS a n

to minimise painful friction and
Free -  Trial Plapao -  Free

___I For almost a quarter of
a century satisfied thousands report success 
without delay from work. Stacks of sworn * 
statements on file. Process of recovery natural, 
so no subsequent use for a truss. Awarded 
Gold Medal and Grand Prix. Trial of _ _  

Pi-apao" wi11 be eent you absolute y LDLL 
No charge for it now or ever. Write I llL L  
name on coupon and send TODAY.
Plapao Co.. 786 Stuart Bldf ., St. Louis. Mo.

I grid t in D. C. at 
ABC slimpower amplifier 

station on all 
copy today.

KARAS ELECTRIC COMPANY 
4051 L, N. Rockwell Street Chicago

Name

Y O U  W A N T
L S S ■ HOWOSCROPK IN-

125.
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ROYAL D i a m o n d  a n d  W a t c h  C o
A D D R E S S  DEPT. 6 S - L  170 B R O A D W A Y ,  N E W  Y O R K ,  N .Y.

G u a r a n t e e d  S a v i n g s

Direct Diamond Importations
and volume sales, enable us to ofTer 
you genuine diamonds, standard 
watches and exquisite jewelry at sav
ing prices with the added advantage 
and convenience of dignified credit.

HO W  T O  ORDER 
Just send $1 with your order and 
your selection comes to you on t o  
Days Free Trial. -No C. O. D. to ray
on arrival. After free trial, pay balance 
in twelve equal monthly payments.

10 DAY S  FREE TR IA L  
Satisfaction Guaranteed 

If not satisfied after 10 days trial, return shipment at our expense and entire deposit will be refunded. Written guarantee bond with every purchase.
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