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On every page of this big catalog for 1930 you will find radio
merchandise of unusual interest—priced at the lowest whole-
sale quotations. No radio enthusiast or dealer can afford to
be without it.

The latest radio devices and improvements are illustrated —
sets, accessories, parts and kits—at price-saving reductions
that spell the buyer’s opportunity. Astounding offerings in
new, humless, Screen Grid A. C. all-electric and battery oper-
ated sets; beautiful and artistic consoles; dynamic speakers of great vol-
ume and rich tone; and everything considered standard in accessories,
parts and kits.

The startling values listed in this Catalog are made possible
by our tremendous buying power, low cost of operation
and willingness to take a conservative profit. Quick ser-

vice, expert cooperation and unusual satisfaction are assured to
every customer.

Don’t fail to get this FREE

-’ wonder book. It will save
iy you big money. Mail the
‘( ) i Coupon Today!
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Always outside of things
—that’s where I was just
twelze short months ago.
I just diduw't have the
cash, that was all. No
theatres, no  partics, no
good restawrants, No real
enjoyment of life. 1 was
just getting by, just ex-
wsting. HWhat a difference
toduy! [ drive my own
car, have a good bank
account. enjoy all the
amusements I please.

Things of Life

Then I Quit My Job and “Found’’ Myself!

OW does a man go about making
H more money? If asked mysclf

that question once, T asked it a hun-
dred tinies!

I know the answer now—yvou bet. I
know the way good money is made. and
I'm making it. Gone forever are the days
of cheap shoes, cheap clothes, walking
home to save carfare, pinching pennies to
make my salary last from one pay-day to
the next one. I own one of the finest
Radio stares you ever saw, and 1 get al-
most all the Radio service and repair work
in town. The other Radio dealers send
their hard jobs to me, so you can sce how
I stand in my line.

But—it's just a year ago that I was a
poorly pail clerk. 1 was struggling along
on a starvation salary until by accident my
cves were opened and 1 saw just what was
the matter with me. Here's the story of
just how it happened.

One of the big moments of my life had
come. 1 had just popped the fatal ques-
tion, and Louise said, "Yes!”

Louise wanted to go in and tell her
father about it right away. so we did. lle
sort of gronted when we told him the
news, and asked Louise to leave us alone.
And, my heart began to sink as | looked
at his face.

“So you and Louise have decided to get
married.” he said to me when we were
alone. *“Well, Bill, just listen to me. I've
watched vou often here at the house with
Louise and I think you are a pretty good,
upstanding young fellow. I knew vour
father and mother, and you've always had
a4 good reputation here, too. But just let
me ask you just one question—how much
do you make?”

“Twenty-eight a week,” T told him,

He didn't say a word—just wrote it
down on a piece of paper.

“Have you any prospects of a better job
or a good raise some time soon ®"” he asked.

"No, sir; I can’t honestly say that I
have,” T admitted. *1I'm looking for some-
thing better all the time, though.”

“Looking, eh? How do vou go about

Sl
Well, that question stopped me.
How did 17 1 was willing to take a
better job if I saw the chance all right, but
I certainly had laid no plans to make
such a job for myself. \When he saw my
confusion he grunted. “I thought so.” he
said. Then he held up some figures he'd
been scribbling at.

“I've just heen figuring out vour fam-
ily budget, Bill, for a salary of twenty-
cight a week. I've figured it several ways,
so you can take vour pick of the one you
like best. Here's Budget No. 1: [ figure
vou can afford a very small uniurnished
apartment, nmake your payments on cnough
plain, inexpensive furniture to fix such an
apartment up, pay vour clectricity. gas and
water bills, buy just about one modest out-
fit of clothes for both of vou once cach
vear, and save three dollars a weck for
sickness, insurance, and emergencies. But
you can't cat. .\nd you'll have to go with-
out amusements until you can get a good,
substantial raise in salary.”

I began to turn red as fire.

“That budget isn’t so good after all,” he
said. glancing at me; “mavbe Dudget No.
2 will sound better '

“That's enough. Mr. Sullivan.” T said.
"Have a heart. 1 can see things pretty
clearly now: things T was kidding myself
about before. Let me go home and think
‘his over.”  And home | went, my mind
in a whirl,

At home T turned the problem aver and
over in my mird.  T'd popped the question
at Louise on impulse without thinking it
out. Everything Mr. Sullivan had said was
gospel truth, I couldn’t sce anything to do,
any way to turn. But I had to have more
money.

I began to thumb the .pages of a maga-
zine which was 'ving on the table heside me.
Suddenty an advertisement scemed almost
to leap out at my cyes, an advertisement tell-
ing of hig opportunities for trained men to
succeed in the great new Radio field. With
the advertisement was a coupon offering a
big free book full of information. T sent
the coupon in, and in a few dayvs received
a handsome 64-page hook, printed in two
colors, telling all about the opportunities in
the Radio field and how a man can prepare
quickly and easily at home to take advan-
tage of these opportunitics. T read the hook
carefully, and when 1 finished it T made
my decision.

What's happencd in the twelve months
since that day seems almost like a dream
to me now. For ten of those twelve months
I've had a Radio business of my own! At
first. of course, T started it as a little prop-
osition on the side, under the guidance of
the National Radio Institute, the institu-
tion that gave me my Radio training. Tt
wasn’t long hefore 1 was getting so much
to do in the Radio line that T quit my

measly little clerical job and devoted my
full time to my Radio business.

Since that time I've gone right on up, al-
ways under the watchful guidance of my
friends at the National Radio Institute. They
would have given me just as much help, too.
if 1 had wanted to tollow some other line of
Radio besides building my own retail busi-
ness, such as broadcasting, manufacturing,
experimenting, sea operating. or any one of
the score of lines they prepare you for. And
to think that until that day 1 sent for their
eve-opening book, I'd been wailing, “I never
had a chance!”

Now I'm making real money. Louise and
I have been married s>ix months, and there
wasn't any kidding about budgets by Mr.
Sullivan when we stepped off. either. 1'll
bet that today T make more money than the
old boy himself.

Here's a real tip.  You may not be as bad
off as T was. But, think it over—are you
satisfied?  \re vou making enough money,
at work that you like? Would von sign a
contract to stay where you are now for the
next ten years, making the same money?> If
not, you'd better be doing <umething ahout
it instead of drifting.

This new Radio gawme is a live-wire field
of golden rewards. The work, in any of the
20 different lines of Radio. is fascinating. ab-
sorbing, well paid. The National Radio In-
stitute—oldest  and  largest Radio home-
study school in the world—will train vou
inexpenstvely in your own hume to know
Radio from A to Z and to increase your
earnings in the Radio field.

Take another tip—no matter what your
plans are. no matter how much or how little
vou know about Radio—clip the coupon Dbe-
low and loeok their free book over. It is filled
with interesting facts, figures, and photos,
and the information it will give you is worth
a few minutes of anybody’s time. You will
place yourzelf under no obligation—the book
is free and is gladly sent to anvone who
wants to know about Radio. Just address
J. E. Smith, President. National Radio Insti-
tute.  Dep:. OAS, Washington, D. C.

J. E. SMITH. President,

l National Radio Institute, |
| Dept. OAS, Washington, D. C. |
| Dear Mr. Smith: I
Please s-nd me your 64-page free hook, |

| printed in two colors, gi\'inf all information
| about the wpportunities in Radio and how I |
can learn quickly and easily at home tol

I take advantage of them. 1 understand this
| request places me under no obligation, and |
| that no salesmen wil call on me. i
| NamME ooiiiiiiiiiiiii i e |
| Address ..oonviiiii s -}
| Town ..ooviivevnenianenen.. State ool |
- — o — — — —
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Highest Railroad in the World
By A. Hyatt Verrill
The Future of Rocket Flying
By Prof. Robert H. Goddard, of “moon
rocket” fame, and America’s foremost spe-

acronautical

Found On Board The R-101/
practically all over the world and he has
associated so many vears with the leading
people,  that the name of
Post is pr:n.tu.lll\ a houschold word, Mr,
Post predicted in 1914 Colonel Lindbergh's

flight from New York to Paris.

naces. which are now appearing in this
journal, is one of the best cxperts on oil
hurners that we have today. Mr. Tapp is
a college hred man and has made a
specialized study of oil burners, with the
resiult that he stands today at the top of
his profession in that particular field, and
He also is the technologist or consulting engineer

is known

cialist in rocket propulsion

430 Miles to the Gallon!
By Alfred M. Caddell
A New Solution of Our Traffic
Problem
Which Shall It Be—Dirigible or
Airplane?

By Augustus Post
Gliders—Another Article for the
Embryo Fliers
“Ching Ling Foo” Got

Fooled

By “Dunninger”

Pumping Mud to Make Airports

When

drew up the rules for the prize won hy
Colonel Lindbergh and offered by Mr. Ray.
mond Orteiz.  Mr. Post has written numer-
ons aviation articles and is a popular lec-
turer on aviation.

I)R DONALD I, MENZEL, of the
famous Lick Obscrvatory staff, has
been writing astronomical and physics ar-
ticles for a numher of years, and he is
one of the foremost of the younger gen-
crationt of astronomers in this country, Dr.
Menzel was previously connected with the
Harvard Astronomieal Ohscrvatory, amd
has made a special study of the Finstein
theory. Several of his articles have ap-
peared in this magazine in the past few
months dealing with a popular interpreta-
tion of seme of the Einstein arguments.

to the Americar: Oil Burner Association.
He is the author of the **lHandbook of Do.
mestic Oil Heating,™”

YFORGE A, LUERS, who codits the

¥ Motor Hints section cvery month, is a
consulting engineer of W .nhmgtcm. D. ('.,
and has done considerable engineering
work conncected with the Arsenal at Wash-
ington.

1) ON BENNETT, who writes so iater-
estingly every month on Home AMov-
ies. has had considerable experience in the
mation picture ficld,  As in many of other
branches of industrial activity. he comes
into the lome movie realm with a hack-
grotnd of extensive experience gained in
the regular  theatrical  motion  pictnre
field, including every detail of the business.
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The 0ld Way

ELECTRICITY Becomes
Amazingly Easy When Taught
Without Bcoks orLessons pavs

Why work at dg]ll, ugégtegfgting J'olﬁs th‘}% zvill mever NO EXPERIENCE or Advanced
pay you more than $35, or perhaps a week? .

Make up your mind NOW and become a master of Education Necessary
electricity! Train in 12 easy weeks to hold down the You don’t need one days’ previous electrical experi-
kind of a job that pays $60 and up a week, ;}r]lc% or advanceél educ?tion to tfnaster eflelctric(iity
and which creates a constant demand for € Joyne way. oOme ot our most successful gradu-
your services nearly any place in the world! INCLUDED Bbes ZevaR Wenk furth o tha, Ule 3th| gpagie:

No Books -- No Classes | " iisyov| Earn While You Learn

g will berefunded 3
Electricity, as taught in the Great Shops of Coyne, l upon enrollment § By special arrangement, our employment depart-

is surprisingly easy to grasp. That’s because we fromany pointinthe § ment helps students locate part-time work, if they
use m? bookgs.yYou%earng by going actual, practical IAJVSI ST?};:”' want to earn while they learn. And after gradua-

outlay in the country. You learn by doing—and Electrical course in- | PLOYMENT BService for Life. Every week we
you learn from the ground up. §L§‘3§§ atnoextra | secure many positions for Coyne men.

R ot amona e o iocr |3 Sk | Get FREE BOOK

the way. You get personal attention—you aretrained e Write today for my big book on Electricity with

not by books but on actual electrical machinery. . 150 4 what o
The (,yOYNE WAY gives you real, sound knowl- 4 e S g;’t‘;r Co yrll)goTu;girri'}r)lg&o n:"gp o= %&a ) g:get

edge that fits you to do practical electrical work electricity. £ - > i g
i ; » ull details of my Big 3-Special Offer. No obliga-
in all its branches. NOW in Our SEE COUPON! bon, Mail the conpoRTon.

NEW HOME --

experimenting on big, electrical machinery—finest 2 my big new Aviatlon | ti0n we give them the benefit of our FREE EM-

This is our new, fireproof, .
modern home wherein is in- 0 n
stalled thousands of dollars’

worth of the newest and most :

modern Electrical Equipment of . S ENE D SED T Ty LI

all kinds. We have now the larg-
est amount of floor space devoted R, C. LEWIS, President

to the exclusive teaching of prac- I COYNE ELECTRICAL SCHOOL, Dept. 10-27
tical electricity in the world. Ev- 500 S. Paulina Street, Chicago, 11,

ery comfort and convenience has Please send me your free catalog on Electricity and details
been arranged to make you happy of your railroad fare allowance and extra courses. No ob-
and contented during your training, ligation on my part.

COYNE Frarc saioo

5§00 S. Paulina St., Dept. 10-27, Chicago, I11.
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Holding Down the R1o1
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T takes quite a aceight 1o hold dozen this mighty monarch of the

skies. A mooriag mast and four of these massive rollers, cach

one aceighing a taon, are barely sufficient to keep the gigantic

dirigible from roamiung over the British Empire. The one-ton roller

shown sscings from the tail end of the R-101 as the huge airship is
moored 1o the mast @ Cardington, England.
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Whoelseg wants a good

e

FY=.

DRAFTING JOB?

l URING the past few months we have placed HUNDRIEDS of former

imechanics, clerks and even beginners in fine positions—with Contractors

rchiteets and in big manufacturing plants all over America (read a few
typical letters below).

These men came to us because thev were dissatisfied with their earnings and with their
future prospects. Now they are doing work they like—muking good money—and have ¢ real
chance lo advance still farther.

H vou are trying to solve a similar personal preblem, we invite vou to get in touch with us.
We'll be glad to show you how you, too, ean get a well-paid Drafting job without risking a
penny of your money.

[T R Wonderful Opportunities
pone Open to DRAFTSMEN! wo trained these men

An ‘.’;“rf-i.'“‘,'#aﬁ‘;e?&ﬁ‘;"“'ﬁfﬂ Piek up the want ads of any hig city newspaper and vou'll see |
paid IKlectrical industry, I why we ud\{lso men to go into Drafting. 70,000 fine positions were then PlAcEn TH EM ]
,~‘r-’h"§‘gf'llh"élt'('l"';)‘lf:"’?fg#")'(‘,‘;'; advertised in the past year by Architects, Contractors, and in

tunity in a line where the  Electrical, Mechanical and Automeotive lines.

“Sky’'s the limit" are open

to you. The ability to read blue-prints and draw plans is the entering
\;ﬁ(lge to suceess in all building and manufactur}ing industries.

HPH Bl The work is mighty interesting and pleasant, the hours are easy
Blllldlllg and and Draftsmen arc a wonderful bunch of fellows to work with.
COnstructmn IILEY Best of all, Drafting offers vou the chance to meet BIG MEN
the chanee to take charge of big jobs, the kind of future you've

Many of our students spe-  always hoped for.
clalize in_ Architectural or g

| |
Structural  Drafting, and Starts at [ havelended o Now Jumnior

= —

then we hielp them get good 1 ba e
; S40 2 Week ‘Il and ‘Tel| fic Draftsman

" 9 - -
e Snocer o Promotion for Office and Bl e R S T el

Draufting I8 a pass-port to mustany that Fam  positionasajunior

quick Buccess in the big Factor worke rs azmeceta Druft- greatly’indebted craftamun with the

building industries, ® ® ® 8 ing position with to the American £ il Kngine

. . . ) Slyker Co.starting Bchoule)r my auc- 1 apprecinte

Thousands of men—not a bit smarter than you, with no mare schooling of ;' 8104 week.'” done all that vee  ¥ouraid in obtain-

- cxperience—have gone from poorly paid positions as clerks, mechanies, sales Oskar K. Ludwiz, Promised in help- 195 this pesition
Aut°m°t|ve men, building-trades workers, taborers and beginners—into Drafting posi Gary, Ind, ‘P& me obtuin very much.

- tions paying $10, $50 and up to $100 n week, with our help ! ) "mplo’i‘m"cmwhim M'x&xsgi?hlﬂn':i

JObs I want to show vou that a good Drafting job is now easily within your reach
And I want 10 set hefore you our smszing plan of home-training and place-

S — — — —— —— — i — ———— —

Look through the want-ads ~ Ment which we huve worked out with the cooperation of sowe of the biggest | sMERICAN SCHOOL., Dept. D-153 |
of any ety where there are  cmployers and engincers in A meriea. | Drexel Ave. & 58th St., Chicago, 11) |
automoblle factorles and : . a
vou'll be surprised at the |t raining ot o Mloc T aougstion. |
number of Draftamen re- about » ) X d
quired. and the splendid Great Chance for YOU | inline murked X below. |
alaries paid. Many noted o l |
automotive engineers sand f Y A t U lc K [ ) D DRAFT'NG
executives got Into the work | ou C 8 | architecture ] Business Management |
through Drafting, . . L . Building ] Accounting

”‘l{l’{l non we ?avc an interesting proposition for ambitious men eager to I Structural Steel Mechanical Engincering |

get into Drafting. It will pay you to rush the coupon to us by first mail. | } Civil Engineering | Shop Superintendent |

h - l Auto Engincering Foremanship
M ec anlca l Electricity High School in 2 years I
Jobs = |
I AN —

Any experience you have I he Ameﬂcﬂn schOOI St. No
lr; "“Ichlnnm[l)l Iln&m :vlll be :
of priceless benefit to you .
as a_Draftsmaun, for fhen hr Citr __Stat
o s o, Dept.D-153,Drexel Ave. and 58th St. I
one on Lke job. Drafting is Q
PROMOTION for the me- I ‘e ccupation. —
EIROTEOIT o e CHICAGO, ILLINOIS X
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A RADICAL NEW DEVELOPMENT
UBLISHING NOW BRINGS
) THE BEST NEW DETECTIVE
N NOVELS COMPLETE FOR 257..

\\‘
]

I\

g
P o
—

22

o’
A

VAN NORTON
MURDERS

HERE have been so many detective novels published in the past
few years that to find one both exceedingly well written and

startlingly different is a distinct surprise.

[

S s ——
g l}' “’/“ & /

“The Van Norton Murders,” by Charles Reed Jones, combines both
these qualities in a swift.moving and refreshing pace. The author, you

“Young Peters may recall, also wrote “The King Murder,” Dutton’s Book of the Month
been -‘I{':' i"h :i! for April, which called forth columns of praise from the nation’s critics,
room. ey ha ! .
to break the door because of its novel reasoning and unusual plot development.
down to ger in to
}""'”- ”: Sias d‘;“" In “The Van Norton Murders” the plot evolves around a wealthy Long
whe the £go . 7 0 0 o . s o 5
theres ’ Istand family which is rapidly being killed off in spite of all the police

can do. It seems evident that it isn’t an outside job, yet no trace of
suspicion can be pinned on anyone in the whole household.

One of the detectives in the story, however, tells vou that he knows the
murderer, and that vou can figure it all out vourself if vou have read the
story carefully up to this point (and you actually can). You'll probably
find that from the moment vou turn the first page vou will be so completely
enveloped in the problem before vou that the wee early hours of the
morning will still find vou gripping the arms of vour chair in tensed “I know dams: well
fascination. e didn't shoot

himself, becanse |
never heard of a

AND THE COMPLETE PRICE 1S ACTUALLY ONLY 23¢ L T

self in the back,
Moreover, the publishers have gone and brought the novel within reach of 1,,?;;,1,!'," door was
everybody by enabling you to buy it complete for only 25¢ at all newsstands.
Simply ask vour newsdealer for the January Complete Detective Novel.
(There will be a new one at vour newsstand every month.) If he is /

already sold out, send 25¢ in stamps or coin to

THE MACKINNON-FLY PUBLICATIONS, Inc
381 FOURTH AVENUE, NEW YORK, N. Y.

]
’
Il
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of the40 Easy Ways

'Y

o In Your Spare Time J—-s-? Below

plans
shown are but a 4 | are a few of
| the reports

sample of the many
ways in which our mem- |
bars are making $3.00 an
hour upwards, spare time
aad full time, from the day they join
the Association. If you want to get
into Radio, have a business of your
own, make $50 to $75 weekly in
your spare time, investigate the
opportunities offered the inexper-
[ ienced, ambitious man by the As-
| sociation.

| Our Members Earning
Thousands of Dollars
Every Week

The Association assists men to
cash in on Radio. It makes past ex-
| | perience unnecessary. Asa member
of the Association you are trained
In a quick, easy, practical way to
install, service, repair, build and
rebuild sets—given sure-fire money-
making plans developed by us—
helped to secure a position by our
| Employment Department. You earn
while you learn, while you prepare
ycurself for a big-pay Radio position.

The Association will enable you to
buy parts at wholesale, start in busi-
ness without capital, help you get
your share of the $600,000,000 spent
i 1 annually for Radio. As a result of
the Association, men all over the
country are opening stores, increas-

ing their pay, pass- :
inglicensed operator making more money now, and

examinations. land- oy | having a better position in the
\\ ing big-pay posi- future, mail coupon below now.

g 0le-pay post RAm(‘);Hrg%é:cfﬂ_/ | You'll always be glad you did.

TR

x5

joining the Association I have
$3,000.00 cleared nearly $3,000.00. It is

no matter how little education he has, if he
will follow your easy ways of making money.”

1 v J. R. Allen, Calif. — ““Have

36, wega:n done over $1,100.00 worth of

business in the last 6 weeks.

Next month I am going to open up a store

of my own. I never knew that money could
come so fast and easy.”

for the last 7 months even
though I am not a graduate but just learning.”

Training Lands R.C.Kirk, N.C.—*Your
Him Job training has been very

valuable to me. Ilanded a
johb with the big department store out here a

of applicztions ahead of me.”

ACT NOW

If You Wish NO-COST
Membership
For a limited time we will give to

the ambitious man a No-Cost Mem-
bership which need not—should not

~YOGRAPHS |-

Radio Training Association of America
Dept.RN-1, 4513 Ravenswood Ave., Chicago, Iil.

Tl Mail Coupon Today for the
i FREE HANDBOOK

\g‘ It is not only chock-full of absorbing

information about Radio, but it shows
you how easily you can increase your
Income 1n your spare time, Mailing the
coupon can mean $50 to $75 a week more for you.

Radio Training Association of America
4513 Ravenswood Avenue Dept. RN-1, Chicago, Illinois 2 ity State

of your Radio Handbook.

F
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. toMake$3% an Hour e

|| from those now ||
— cashing in on the |

““40 Easy Ways” |

Clears Frank J. Deutch, Pa.—*“Since [

almost impossible for a young fellow to fail, §

.00 2 Week N.J. Friedrich, N. Y.—*I |
s;;:rea Tllf]ek haveaveraged$25.00aweek |

few weeks ago because I had my member- |
ship card with me. There were a large bunch |

—cost you a cent. For the sake of |

g g o

Gentlemen: Please send me by return mail full details of
your Special No-Cost Membership Plan, and also a copy
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Editorial

... THE PRACTICABILITY OF LARGE
DIRIGIBLES. There are two schools of thought
in the aircraft field in the matter of volume trans-
portation. Many of the greatest students of acro-
dynamics are very firmly convinced that the air-
ship of the future must be of the lighter-than-air
class. The making of lighter-than-air crafit of
extremely large size presupposes the use of in-
terior supportmq members.  This is very well il-
lustrated in such dirigibles as the R-101, which
is fully described in this number of SCIENCE AXND
INVENTION,

The other school of thought is firmly convinced
that the airship of the future capable of carrying
the greatest pay load economically will he some
development of the airplane. The possibilities of
the heavier-than-air craft were brought home very
vividly when the DO-X, representing the largest
'planc built to date, recently took to the air with
169 passengers and crew. This flight, of course,
was only for an hour’s duration and consequently
not much of the weight taken into the air was
represented by fuel, On the other hand, it is to he
noted that the Graf Zeppelin, powered by 2,550
horsepower, as against 0,000 for the DO-X, has
a uscful load capacity of 140,000 pounds. Trans-
lated into the number of human heings this ship is
capable of lifting, figured on the basis of 150
pounds per person, the dirigible could take ap-
proximately 933 people aloft. To date. the great-
est number of people cver 1ransportcd in a dirigi-
ble is 82, but the distance covered, which in-
volves many tons of fuel, has been thousands
of miles,

Factors of speed, ground facilities and so forth
must also be reckoned in the heavier as against
the lighter-than-air analysis.  With the cruising
speed of the DO-X approximately double that of
the present-day dirigible and with considerably less
hangar space and ground crew necessary the plane
type of craft possesses many attractive advantages.

However, the entire subject is well worth thor-
ough investigation and the superdirigible now be-
ing built by the United States Navy and the
superhangar which is already under way to house
it are introducing engincering problems which but
a few years ago would have appeared to he com-
pletely insoluble.  An interested waorld watches this
competition.

*  * *

. RADIO TFOR YOUR CAR. Our contem-
porary, Radio Netws, is sponsoring a cammaign to
popularize the use of radio receivers in automo-
biles, The idea is being receiverd with acclaim
generally, but there are somie who bhelicve that
we already have enough noise and that the use
of radio receivers may also increase the traffic
hazard. In some of our more congested arcas

there may be some justification for this idea, but
for the most part we belicve that rather long
trips across country will be much more comfort-
able when accnmpanicd by music to suit our mood.
This extremely interesting field opens up many
new lmcs of development and offers thosc inter-
ested in radio technique an opportunity to inves-
tigate electrical fiekds again in somewhat the same
fashion that the public took generally to the intro-
duction of the regular broadcast receiver. It is
very likely that the home constructor will have
another very interesting day.
* * *

CITIES OF TOMORROW. Our cities are
becommg too congested. The congestion is rapidly
rcducmg the effictency of trade which fosters the
grouping of business interests, Cities of the
future will, for a few years, at least, get much of
their architecture from such men as le Corbusier,
whose interesting article appears in this number.
Suppose, and it is easy to suppose, that we find that
it becomes so difficult to get around town by auto
that it becomes necessary to pull down all our
present buildings and have beautiful cities of tall
buildings and green fields. Airplanes flitting in
and out among thke skyvscrapers are bound to be
an ordinary part of urban life twenty vears from

ow.
. SUPPOSE—There is just one fly in the oint-
ment. Suppose a plane or two, heavily laden with
bombs, come dropping them at the base of a few
buildings. General William Mitchell says an army
and a navy are useless against such an attack.
* * *

. MUSIC FOR THE MASSES. There is no
nore refining influence than the influence of music
and poctry. Scientific efforts are now heing made
to provide music of the highest order in our the-
atres, schools and even in our homes. Some delay
in the progress has heen caused by groups of mu-
sicians who fecel that the radio, the talking movics.
and other similar mechanical devices will do them
out of a livelihood. We feel that this is a short-
sighted view to take, and believe that when Amer-
ica becomes completely music-wise, there will be
a broader rather than a narrower opportumity for
the truly good musician. Much development work
still remains to be done hefore the mechanical
reproducers of music rt.lch pcrfcctlon but im-
provement is so rapid that a “talkie” in any of our
country towns is superior to one of the old road
shonws,

Qi

“Those Who Refuse to Go Beyoﬁ;z’ Fact Rarely Get as Far as Fact”’ - - - =

HUXLEY
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Pledge to the Public
on Used Car Sales

1 Every used car is conspicuously marked

with i1s lowest price in plain figures,
and that price, just as the price of our
new cars, is rigidly maintained.

2 All Studebaker automobiles which are

sold as CERTIFIED CARS have been
properly reconditioned, and carry a
30-day guarantee for replacement of
defective parts and free service on ad-
justments.

3 Every purchaser of a used car may
drive it for five days, and then, if not
satisied for any reason, turn it back
and apply the money paid as a ¢redit
on the purchase of any other car in
stock —new or used. (It is assumed
that the car has not been damaged in

the meantime.)
——
& 194 Phe Sevdrbaber Corporation o America

You can save money |
and get a better motor car

—if you buy
according to the

STUDEBAKER PLEDGE PLAN

Over 150,000 thrifty American
citizens did last year

A\VELL constructed car, sold at 40 or 50 per cent of its
original price, offers maximum transportation value.
Studebaker dealers offer many fine used cars— Studebakers,
Erskines and other makes—which have been driven only a
few thousand miles. § Reconditioning of mechanical parts,
refinishing of bodies give new car life to these cars at prices
no greater than you must pay for a cheap new car. And as a
final measure of protection, these cars are sold according to
the Studebaker Pledge — which offers § days’ driving trial

on all cars and a 3o-day guarantee on all certified cars. € Prices Mail the coupon below for
R 3 = the free booklet.  The 2¢

Invest 2c—you may save $200

 How

being plainly marked provides the same price for everyone. ojudte ke stamp is an investment
Milhions of people buy “used” houses. Fvery car on the road

car ; which may save you as
1s a used car the week after it is purchased. 2 . muchas §200 in buying a

motor car

]

THE STUDEBAKER CORPORATION OF AMERICA
S I D I i B A I‘ E R Dept. 171, South Bend, Indiana
Please send me copy of *‘How to Judge a Used Car™®
Builder of Champions Name e e
Streer

Cit R R State
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Ialter P. Chrysler, weell-knotwen motor

car manuufacturer and one of the out-

stawding geniuses in automobile de-
sign,

Walter P. Chrysler
Predicts Many Im-
provements in Cars

REATER flexibility,
longer life, superior per-
formance and increascd
quietness will he among the ma-
jor improvements on automo-
biles for the coming season.
Greater flexibility will be
achieved very largely through
the use of the multi-speed gear-
box, putting an extra speed in
the hands of the driver when he
needs it. The use of four in-
stead of three speeds will enable
the c\pcncnced driver to get
more out of his car than is pos-
sible with three speeds, because
he will be able to accelerate
up-hill, travel faster on the level
roads and in every way he pre-
pared to meet existing road and
grade conditions with a gear

Motor cars will
show greater flexibility,
longer life, superior
performance and in-
creased quietness.—
Chrysler.

ratio that is ideally suited for
those conditions. 1<ur this same
reason, proper driving will be
made immeasurably casier for
the inexperienced driver.

Better carburetion, largely se-
cured through the down-draft
method, will increase flexibility
still further by always placing
at the disposal of the motorist
sufficient fuel, properly mixed,
to meet the demands of the
driver's foot on the accelerator
pedal.  Backed up by fuel pump
feed instead of vacuum, with
the mixture flowing downward
with gravity instead of agamst
it, the motor will be responsive,
regardless of the condition of
the vacuum in the manifold,
This is a real improvement.

Longer life will be secured

through the elimination of vi-
(Sec continuations on page 841)
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that Tamous Men

A Sympostum of Opinions

© Blank & Stoller

Wiley secll-kuoten

Corbett,
architect and desigrer of skyscrapers.

Hartvey

Harvey Wiley Cor-
bett, Famous Amer-
ican Architect,
Looks Ahead

HE probalile

architecture  in

would he of interest to
readers of Scicnce and Inven-
tion will be an increasing de-
velopment in the use of sky-
scraper buildings for business,
hotel and apartment purposes,
considerably in advance ot what
has been in the past. The
present  generation s o air-
minded and buildings will {ol-
low that trend.

In the wmatter of architec-
tural styvles, it is well to note
that archwological styles so
consistently used during the
last thirty vears, are very rap-
idly disappearing. Both archi-
tects and their clients sce little
reason why an individual in this
rapidly moving twenticth cen-
tury should be housed, either in
his home or office, in a setting
mspired by the Middle Ages
and the Renaissance,

advance in
1930 that

Buildings will he
built with a fastening
together of parts pre-
viously manufactured
in the factory.—
Corbett.

New methods of construr ‘ion
will undoubtedly come into gen-
cral use—methods more con-
sistent with machine production.
Buildings, in my opinion, will

(Continned)

T look for further
refinements in the syn-
chronization of light,
movement and sound
in the theatre —
Belasco.

Albe

I'hcte by 1. E.

Dazid Belasco, Dean of the American
Theatriwcal Producers and Master of
Mechanical Stagecraft,

David Belasco Dis-
cusses Stage Mcch-
anisms

NVENTIONS for the thea-

tre invariably come through

neecessity. Oriten they mect
emergencies. A need arises atd
someone improvises  something
which will care for it. It it
works, then that is made the
basis for the next inventive
step. Consequently it is difficult
to predict what 1930 will bring
us m stage invention,

Personally, 1 can promise
some new hghting cffects, based
on my other inventions of the
last fifty vears—but again they
will be effects demanded by thc
atmosphere of new pla\e ag.un
they will be an improvisation to
meet a sudden requirement,

Stage mechanism has reached
nearly its peak of perfection.
Lights. too, are standardized,
fargely through inventions in
my own experimental labora-
tory, There has heen developed
the light I have sought all of
my life—reflected, diffused and
capable of carrying color—a
hght without center of illumina-
tion and equal in intensity
throughout its area.

Even my cleetrical technician,
Mr. Hartmann, and I do not
know as vet what developments
may grow from this, except to
be assured that when the need

.

arises we will find new methods
of using the light, or some new
method of directing it. I look
for further refinements in the
synchronization of light, move-
ment and sound during the year
1930, but nothing in addition
scems indicated for the speak-
ing stage.

Dr. Ales Hrdlicka
Sces Advances in
Evolution

I1E probable progress in
our knowledge of human
evolution, and of evolution
in naturc in gencral, during 1930,
will be. it may be anticipated,
essentially that of a gradual

O Dachrach

Dr. Ales Hrdlicka, U. S. National!
Muscum, Washington, D. C., prom-
inent cxponcnt of human cvolntion.

further crystallization of idcas
in this field, together with the
accretion of additional detailed
facts, bearing on the subject and
brought out through experi-
mental and other studies.

There is always the possibil-
itv ol startling, highly impor-
tant discoveries of new material
in the line of man, the other
primates, or the rest of the or-
ganic realm, but judging by the
past it is morc probable that
there will be but moderately
important finds which, neverthe-
less, individually or on the
whole, will not fail to add to
the solid paving of which the
basis of the science of evolution
is being constructed. The most
hopeful localities for discoverics
in the human line, and in that
of the anthropoid ancestry, will
he western and southern Europe,
Palestine and Asia Minor in
general, and Africa.

In writings there will proh-
ably continue a development in
the Tamarckian rather than
DeVriesian direction.
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BPedict for Science in 1930

of Leaders in Art, Science and Industry

Radio Advances En-
visioned by Wil-
liam Dubilier

HERE will be no great
changes during the year

1930, for the mdustry has
been taught that a great change
will do more harm than good.
Improvermients  and  develop-
ments will continue, however,
with the public getting  the
benefit of greater value for
money spent.

Radio sets will be
sold in combination
with talking moving
pictures for the home.
—Dukilier.

Regarding radio sets, these
will be simplified, a smaller
number of tubes will be used to
give the volume required, Ra-

William Dubilicr, radio ﬁhuu_‘m’ and
in:entor of apparatus  bearing  his
name.

dio sets will be sold in combi-
nation with talking moving pic-
tures for ‘he home, as the radio
cquipment is not only capable
ol supply ng entertainment re-
ceived from broadcasting  sta-
tions, but is adaptable for sup-
plying the sound for maving
pictures.  The large proportion
of the sets for next vear will
have provisions for phonograph
reproduction and for home
movies, at a cost within the
reach of the masses. With
screen-grid tubes and simplified
components, four or five vacuum
(Cuntinued)

The Pacific will be
crossed in the air
without a stop and the
world circumnavi-
gated by refueled
flight.—Post.

Augustus Post Sees
New Thrill in Dir-
igible Races

HE immediate future will

sce 100-ton air liners and

air lines and routes of com-
mercial transport planes greatly
extended, comnecting  the one
thousand projected airports in
all parts of this country with
those in all quarters of the
globe.  While speed is the first
great factor in air travel, lux-
ury, comfort, safety and free-
dom from dust aund dirt are
caually important.  Unsightly,
crowded conditions on Monoto-
nous carthly routes must give
way to the broad, inspiring
bird's-eye view that makes air
travel such a joy.

Mechanical landing devices
for airships and more cfficient
docking  facilities must  soon
come, in response to the de-
mand both for use by globe-

Puost.
tical authority, weho predicted Colonel
Lindbergl’s New York-to-Paris flight,

Avanstus American acronan-

circling  “Leviathans” of the
sky, as well as the “iron pigs,”
“flying ash cans” and ‘“pony
blimps,” as the small metal and
fabric dirigibles are jokingly
called.  \When the excellent
features of the reliable dirigible
batloon are {fully realized, we

are sure to have not only
(Continued)

Prof. Robert H. God-
dard, Rocket Flight
Expert, Gives His
Predictions

DOUBRT i1 much will he

done  with rocket automo-

biles i 1930, but 1 look for
more flights with rocket planes.
In both cases, however, powtder
rockets will probably continue
to be used, and long distances
will therefore not be attained.
This is hecause powder rockets,
ceven  when equipped with
nozzles, have too little energy
for long flights.

The very iact that bundles of
powder rockets, having rather
obvious limitations, have been
used on planes has, T believe,

America is not yet
fully alive to the pos-
sibilities of the rocket.
—Goddard.

prejudiced American engineers
against the rocket planc. What
should be realized, however, is
that with the entirely new and
different system of rocket pro-
pulsion with liquid propellants,
which I have developed, and in
which the proportion.of fuel
to total weight is made large,
a rocket plane should recetve
a much larger porportion of
the energy content of the fuael
than is possible with the or-
dinary  atrplane. In  other
words, the cfficiency should
exceed that of the latter.

Professor of

Godduara,
Phliysics, Clark University, Worcester,
Mass.

Robert I,

Actual operative flights of
liquid-propellant rockets of the
type necessary for long-distance

(Countinited)

1930 will show in-
creased patronage of
passenger air lines on
the part of the public,
as a necessary adjunct
in conducting modern
business.—“Cuasey”’
Jones.

“Casey” Jones Seces
Greater Use of
Planes by Public

NQUESTIONABLY the

most interesting  develop-

ments in 1929 in aviation
which will be reflected in pro-
duction in 1930, will result from
various types of airplanes which
are now  heing  assembled at
Mitchell Field to compete in the
Guggenheim  Safety  Competi-
tion.  While at the<date of this
article it is too carly to predict
just what the results will be,
there are an extremely interest-
ing number of machines cn-
tered in the competition, and
the results on the matter of
quick climh, controllability at
low speeds, slow landing speed,
and ability to get into small
fields, are bound to result from
this compctition.

The autogiro iz heing success-
nilly developed in this country
and several concerns have ac-
cepted licenses to manufacture
these,  Again it is too carly to
predict what the final results of
this development will be but
present indications point to in-
creased safety and popularity.

The vear 1929 has shown an
increased  volume of air mail

and with the adjustments in ex-
isting contracts, which may
(Continuned)

Photo Cutti:. Flying Service

C. S. (Casex) Jones, President of the
Curtiss-lright Flying Service.
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What

BOW
LOOK-OL{AT _
MOORING S UVENS S .
EYEx #7 o ..

" LONGITUDINAL &
_ GIRDERS___[FE5F

. RADIAL
GIRDERS

, The world’s largest dir-

Hawse Pipe igible, the R-101, measures
732 feet long by 132 feet in
diameter. The maximum
speed is 70 miles an hour;
Prome-  pay load 52 passengers;
radedeck — 260() engine horsepower.

and corzner
of lounge.
N the morning of October 14th
thousands of people in Lon-
don were enthralled by the
sight of the R-101, which made its
first flight over the houses of Parlia-
ment with an escort of small airplanes.
The trathc ot the city ceased in a
measure and the rumble of the motors
was distinctly heard by the ear of
London, as its eye had been quickly
made aware of its presence in the sky.
The state ship “R-101,” whose trials
are taking place at the Royal Airship
Works at Cardington, Bedfordshire,
England, is the largest airship yet
completed in the world. Originally
designed to carry 100 passengers and
with accommodations for that number,
with the present engines she can only
take 52. This reduction was due to
the decision to eliminate gasoline as
the main source of power in favor of
cheaper fuel oil, which gives virtual
immunity from risk of fire. The
change involved producing a Diesel

;

Side Mooring £
w&e . Guys .

Emergency
Water Ballast Bag

Gang plank closed
Gang plank open
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I Found on Board the R10

By Augustus Post

fraszen J =

€ . .
. ] HE author of this article, Mr. Augustus Post, whose I
Pust a '-{’ genial likeness vou see in the photo at the right. re.
G R cently returned from England. where he had a chance

to inspect the R-101. which has recentlv made a number of
successful flights in England. Mr. Post is one of the best-
known lecturers and writers on aeronautical matters in
America, and he hus had the interesting experience of hav-
ing witnessed the first airplane flights by the Wright
brothers at Fort Mver, Virginia, a quarter of a cen-
tury ago. Mr. Post lew at Hammondsport, New
York, in 1910, and in various air meets at
other places. Ie was aide to Alan K.
Havwley, winner of the Gordon Ben-
nett Balloon Race in 1910, having
flown a distance of 1172 miles.
Mr. Post drew up the rules in 1919 for the
New York to Paris flight for which Mr.
Raymond Orteig offered the prize
won by Colonel Charles Lind-
bergh. In 1914 Augustus Post
prophesied a trans-oceanic
flight, which was later ful-
filled by Colonel Lind-
bergh.

- e :
.

\\{ G RUDDER
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The R-101 is

MOTOR GONDOLA [ 1 p}'.(lﬁ('[[('(.l by
-~ ¥ X \ Diesel oil en-
s ‘ ¥ ene ¥ gines. There are
Upper deck: 1, gas hag; 2, lounge ; 3, promenade . +. avin- \\ { five engines,
doses: S, staircase; 6, dining-room; 1. dumb-waticr, 8, \ } f(zch’(/;ztin/n",/
5 af ko Mk e . baluncing tanks; 9, loawer deck; 10, cabins; 11, gangway about 550 hors
type of engitic. of weight low 7 o b, 1 i \ power.

cnongh for use in the air. The
fuct that the R-101 is the first
airship to dispense with gaso-
Jine is an important step in
progress.

The framework of the air-
ship is of much larger cross-
section than the corresponding
part ot the Graf Zcppelin. as
it is designed to withstand
strong rising air curvents such
as may be found in tropical
countries,  where thev  even
range as high as 45 miles per
hour.  The passenger rooms
are spacious and comfortable
and are made chiefly of Tight
wood. duraluminum and
aluminum. The  chairs  and
urniture are extremelv lighe,
although they present the ap-
parent solidity of the furnish-
ings of an ocean liner.

(Continucd on page 840)




Soot Costs Taxpayers $96,000,-
000 a Year, So New York City
Is Now Battling Smoke Nuisance

HE Departinent of IHealth of New York and
| New York City are waging war on the smoke
nuisance which not only is detrimental to
health and vegetation but also costs the taxpayers of
New York City about $96,000,000 a vear, or an aver-
age of $20.00 ior every person in the city. The Health
Department is combining a campaign of education and one
of war against careless offenders. It has heen definitely
determined that most smoke and the resulting soot and dirt
i5 caused by careless or inexperienced firemen or else faulty
furnaces. All of these conditions can be remedied.

It has further been discovered that New York City re-
ceives only three-quarters of the sunshine that pours down
upon it; the other quarter is blotted out by smoke. In the
winter time as much as one-half the sunshine is cut off from
the city becausc of this same condition.

An actual check on the sunshine is
made by an instrument known as the

“daylight recorder.” This is a com-

P
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The photograph at
the left shozes Neww
York’s Health Com-
missioner W ynne
studying the chart
of the sunlight re-
corder in the office
of the National
Conference Board
on Sanitation, as
picked up by the
photo-electric cell
llustrated below.

bination of an electrical
resistance and a liglt-seu-
sitive (photo-electrical)
cell, together with a source
of suitable current supply.
The photo-electric cell re-
acts to the slightest change
in light intensity. Such a
change is duly recorded by the potentiometer (electrical bal
arcing resistance) recorder. Phatographs show smoke pour-
ing from the funnel of a vessel in the Hudson River, and the
others show Dr. Shirley W. Wynne, Health Commissioner
of New York, examining the apparatus. This sensitive in-
strument has proven the fact that life for the city dweller is
not as healthinl as it passiblv might be. New York, fortu
nately, is one city where the soot and smoke effect has heen
minimized. for it is not a great industrial city like Pitts-
burgh, where the smoke on a cloudy day is very noticeable.
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BOTTOM OF
ACEEK&,ENE sm b {E x!J SHIP)

X_HYDROPHONE
? (MOUNTED IN

How Smoke Records Ocean Depths

BOVE we reproduce diagramatically the way in which
one of our modern vessels, the /le de France, makes
records of the depth of the water through which it passes.
A sound is sent out by a sound producer. This is reflected
irom the bottom of the ocean and picked up by a hydrophone
mounted in the bottom of the ship. At the moment that the
sound is produced a record is made on a blackened paper

band. On the chart the first nick recorded indicates sound
sent out; the lower nicks indicate reception of “echoes.” If
two seconds’ time ensues between sending out sound and
receiving echo, bottom is 4.000 it. deep. as sound travels
4,000 ft. per second in water and had to travel down and
veturn up. Underneath the paper band is a steady. smoke-
producing flame.  The flame is fed by acetylene gas.
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LEAVES NEW YORK
AT 4.a.m.

ARRIVES BACK N.Y.
/IPM.SAME DAY

MAGINE

miles per

an insect that flies 830

ATEARTAET hour; that can be seen

v ,T__::“* RENO only as a blur \vhc_n passing; 'that

a7 RS can fly long distances without stopping ;

.. o2 ek i that could leave New York at 4 A. M.,
Ao iy &%9 a}ul. ancr.:l_\'il.lg m‘t_nmd the \\'orl(l._ar-
S~ DinneR T / ,Tive l):‘le in New York the same night
[ SRUMLORID J T g SO S A at 9 o'clock; these are the possible ac-
'\X:\’, Vo M f complishments of the fly known as the

{ % - Cephenemyia, according to Dr. Charles
{5;‘3":; Townsend in an article published in 7he

Scicutific Honthly.  This fiy is very
rare. and only a few specimens of it
have been procured on accomnt of its

TINOOLE

o — \.‘:.
e ’ .
e & _h.h‘
S AMAR KAND 365 mph 8l1omph

Aboze is diagram of the seventeen-lour *round-the-zcorld flight. Dotted line shoze
approximate path of plane. ) )
At the upper left is a picture of the fly genus Cephenemyia. It is about the size of

a bumblebee and three times as fast as an airplane.

Plane and Radio Speed
Whaling

N these davs of scientific achievement Moby

Dick would have no chanee to chew off a man's
leg and then heat it away.  The good okl whaling
days ot near-starvation and cruising for two or
three months without sight of the bhig mountains
of blubber are gone.  First it was the power har-
poon, steam-driven hoats, and now airplane and
vadio.  “This newest wrinkle in the line of whale-
hunting has been wsed by some Norwegian whalers
in an oxpedition into the Arctic. The plane is
equipped with a 220-horsepower motor, pontoons
and skis, and with a full load of gasoline cun
remain in the air thirty hours.  Its method s to
fly shore distances away from the whaling vessel,
and on sighting a whale, the plane communicates
with the ship by radio.  The ship then races to the
scene and proceeds to make the kill. - This is dem-
onstrate:d graphically in the sketch at the right.

Camera, showcing tube
and hull attachment
for remote operation.

Camera mounted on

tripod shozs how

simply this may be op-

erated to get everyone
in the picture.
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Around the World in 17 Hours

Cephencemyia, Fastest Thing in Air

extreme speed.  But the few experi-
ments periormed with the specimens ob-
tainable have proven that its speed as
quoted above is true. 1f only this tre-
mendous speed could he obtained by a
man-made machine, think of the great
advance in rapidity of transportation.
For instance, it an airplane could attain
the tremendons speed of 850 miles per
hour, one could leave New York City
at 4 \. M., have breakfast at Reno, stop
ofi at Peking for lunch at noontime, take
tea 1 Constantinople, dine in Madrid,
and be back in New York at 9 P. M.

The Schneider Cup Races showed
that aviation is still in its infancy. The
Schneider Cup Races recently showed
that a plane could acquire the speed of
365 rm.p.h. with some degree of saiety
and we have it from the famous expert,
Louis Blériot, that according to a graph
of speed increases in motors since the
beginning of aviation the speed of 730
m.p.li should soon he realized.

S 1

Take Movies of Yoursel

HIZ greatest problem in taking pic-

tures of the family has always been to
get evervone in the picture.  That was
almost impossible becatise someone Il
to hold the camera.  Usually a neighbor
would consent to do so. but when one
OwWns an expensive movie-camera  he
doesn’t like anyone else to play with it.
That problem has heen solved by a well-
known manufacturer of home cinema ma-
chines. They have attached a long rubber
tube with an air bulb at the end of it. On
pressing this bulb, the camera starts, and,
presto! the movie is taken.. This new
device is sonething to add to the useiul-
ness of the camera. It enables one to take
pictures which otherwise might not he ob-
tainable.  For instance. in movies of
nature study. one niight place the camera
at a certain point and keep out of sight of
the animal and still get his pictures. And,
as shown on the left, it is invaluable in
photographing the family group.
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L.e Corbusier, France’s Great

{deal Future City of 3,000,000
tralized Traffic, Great

By H. Winfield Secor

Associate Member, American Institute Electrical
Engincers.

HAT will the city of tomorrow be like?

This question is a difficult one to an-

swer, as city planning experts will
readily agree, but one of the most excellent
schemes worked out for the design of a future
city is that of M. Le Corbusier, the French ar
chitectural genius. In this remarkable plan for
the city of the future, not only is the arrange-
ment of the business section of the city, with its
towering super-skyscrapers, considered, but also
the equally important problem of where the peo-
ple shall live and how.
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Architectural Prophet, Visions ’ % - 5 W
With Super-Skyscrapers, Cen- %
Parks and Airdromes ‘

M. Le Corbusier has planned his idealistic city p o3 i
to have a population of 3,000,000. As the illus- K 4 o] '
trations show, he provides a concentrated busi —_an s
ness section at the center of the greater city, and f@"q‘
here towering super-skyscrapers house the office =t
workers during the day.” As will be noticed, these oL
skyscrapers are of a radically new design and the —_
floors are virtually flooded with air and light, - S, T ik
owing to the corrugated shape of the walls. o
which are supplied with plenty of windows. Air v
craft may land on the roofs of the skyscrapers . 2
as well as on those of other buildings, and in the v, e ; .
central business section there is a large, unified = y il I
traffic terminal or station. This station has a "
great, circular airdrome or landing platform of

(Turn the page)
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Future City Plans

large area for planes and dirigibles. Be-
low this platform there are other levels,
reached by communicating stairways and
elevators, where high-speed  automobile
traffic from north to south and cast to
west passes througzh the street level inter-
section  Below this one finds himseli on
the station platforms of the high-speed
radlroad system.  Suburban sections are
well serverl with  trains  operating on
loops,

LLE CORBUSIER’S
¢ dream of the future city
is one of the most comprehen- !
sive plans ever proposed, tak-
ing into consideration as it
does the handling of trafhic,
improved dwellings for the
workers, as -vell as super- ‘
office buildings and airdromes
right in the city. '

One of the main arguments for this design of city is that
while we may have a highly concentrated population in the
business section or center of the great city of tomorrow.,
traffic. especially with regard to automobiles and wrains, should
be simplitied.  In this most comprehensive and promising
plan of Le Corbusier’s, the matter of caring for the traftfic
would seem to be well worked out. Tt is only a matter of
having the principal arteries of tralfic made larze enough to
take care of a grent many automobiles or trains.  In other
words, this genius’ idea is to have a few large arteries of
traffic separated a much greater distance than is the present
plan in practically all of our cities today.

Among the many practical details which are presented in
Le Corbusier’s plan for the city of tomorrow he has given
careful study to the health and welfare of the population.
Instead of covering. say 30 to 60 per cent or more of the
area of the city’s ground with buildings, with a few trees in
small parks spaced half a mile or more apart, he has designed
skyvscrapers and residential buildings ot a tyvpe which only
occupy about 3 per cent of the ground area, leaving 95 per
cent of the ground for trees. grass, lakes, ete. People need
pure air, even in the city, if they are to be thoroughly healthy
and accomplish their work properly.  One of the accompany-
ing pictures shows in how great proportion the park (or
tree and grass) area in a city like New York would be
increased if M, Le Corbusier’s plan were applied instead of
the present one, where one can sce nothing but buildings
studding practically the whole ground area, when viewed
from an airplane.

The general plan of the great future city anl its environs
calls for a centralized business secticn, where the skyserap-
ers are surrounded by a considerable number of residential
blocks, liberally interspersed with parks.  The main houle-
vards carrying motor traffic would
then lead across intervening country
(protected zones) to so-called “garden
cities,” where plenty of green trees

Plan of the City of
Tomorrozv centralized
railroad system as «is-
ualized by Le Cor-
busier. T he business
and manufacturing
centers are localized ;
the peaple may live in
cellular type dacellings
adjacent to the busi-
ness section or in the
suburban garden cities
\ served by the railroad
loops. Picture at right
—one of the plans for
housing the people in
dacellings huilt on the
“cellular” system. Note
the large park area.
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Promise Trathc Relief— Bester Light

Niw York Cirty Wimit Its Higriny CoNGESTED SKYSCRAPER DIsTRICT

The photo above shoaes Inacer Neaw Yark City scith its great mass of skyscrapers.
Note that about 60 per cont of the ground area is covered scith buildings and only a
feaw per cent dexoted to grass and trees, so greatly needed to purify the air.

and grass would provide a very healthy and delightful liv-
ing scection.  Large lakes and woodland would be found in
the intervening protected zones, between the central part of
the city and the garden citics.

With regard ‘o the super-skyscrapers of the type here
proposed. examination of the typical floor plan as shown in
one of the accompanying pictures, reveals the fact that the
buildings are designed in the form of a cross, thus doing
away with an internal court and giving maximum stability to
the structure.  The fagades are deeply serrated and form
veritable traps for light. The capacity of one of these super-
skyserapers 460 feet long and 700 feet high is 30.000 em-
ploves, allowing 10 square vards per person; while one of
these skyscrapers 540 feet long would have a capacity of
40.000 people. Long roads of compact garages, multiple
floors of which may be placed underground with clevators
or ramps, are to be tound on the ground level, and these
garages are placed in the angles between the wings of the
skyscerapers.  All motor-car trathe is gvratory, A peculiar
sight strikes one’s eves on the ground level as the skyscrap-
ers are not walled in, bnt one sees the numerous steel col-
umns which carry the sixty stories.  This leaves open space
for ireight storage. ete. The elevator and stairway shafts
are enclosed, but the frames are open. It is a fact not often
realized perhaps that if ene took away the outer foundation
wall from under one of our present-day skyscrapers, the
skyseraper wonld stilt be safely supported by the steel and
concrete piles underneath it which go down to a solid footing.

M. Le Corbusier, in ene of the chapters on “a typical
working day” in the future city, as given in his remarkable
new work, The City of Tomorrow * says: “ltis 9.\, M. ...

“From its four vomitories, cach 250 vards wide, the
station disgorges the travelers from the suburbs,  The

*Just published by Payson and Clark, Ltd., of New York City,
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More Parks_ Centralized Rail Terminal—Roof Airports

As New York Wourp Look Witnt LE CorBUsiER’S PrLaN I1x Erreci

Loacer Neaw York as Le Corbusier acould lay it out, avith buildings occupying about |
§ per cent of the ground area, the rest being dewoted to air-purifying parks.

trains, ranning in one direction only, follow one another at
. . . T 0 .
one-minute intervals. (In Berlin at the ‘Zoo' station,

where many lines meet, this masterpiece of precision has

been in operation for ycars.) The station square is so enor-
mous that everybody can make straight to his work without
crowding or difhiculty.

“Underground the tube taps the suburban lines at various
points and discharges its passengers into the basements of
the skyscrapers, which gradually fill up. Every skyvscraper
is a tube station.

“A skyscraper is, in fact, a whole district, but verticalized!
Ten thousand to fifty thousand employes pass their day in it,
cach with a minimum superficial area of ten square vards to
work in. The original and primitive conception of the sky-
seraper comes to us from America; but if the disposition of
these shown in my scheme is compared with an aerial pho-
tograph of New York, where the skyscraper completely
holds up Manhattan, it will be seen how great is the contrae
between the latter and a rational and clear conception where
a large outlook has been the deciding factor in the relation
to each other of these indispensable elements. In New York
City 20,000 people invade a narrow street at practically one
moment, and the result is complete chaos: all fast traffic s
paralyzed and the idea for which the skyscraper stands is
robbed of all signiticance. Created for the purpose of decon-
gestion, actually it slows up all traflic and is, in fact, a pow-
erful factor for congestion. The result is that people cry
out against the skyscraper and the vertically built city, and
because of the need to get about quickly, oppose the type of
city which is spread out over a very large area.  So we have

system proposed hy Le

ings are ten

a new paradox.  Since New York City
{Manhattan) is to some cxtent an ah-
surdity, the whole idea is vehemently
attacked.  The truth is that the sky-
scraper, as we have it in New York.
will not do, for by means of it New
York has increased its density to too
great an extent, without proper pro-
vision for the necessary approaches.
New York City is wrong, but the sky-
scraper remains a noble instrument.
But if you are going to increase the
density of your population. vou must at

THE plan here presented
for the City of Tomorrow |

calls for a population of

[ 3,000,000, but it can be en-
larged to any desired scale. |
The skyscrapers of improved
type giving more light and ‘

air are about 450 feet across
and 700 fect high. All traf- i
f

fic lines are centralized.

the sane time make full provision for getting it away.
There are two sides of a medal; one cannot exist without
the other. . . . In a few moments the city fills up. Work
begins and, speeded up by efficient organization, goes on
busily in lumious and even radiant offices whose immense
windows open full on the sky and the lofty horizon, where
the air is pure and noise far distant.

“Ther. perhaps. the working day may finish after midday.
The city will empty as though by a deep breath. The garden
citics will play their full part.  And. on the other hand, in
the city itself the residential quarters will offer new living
conditions to these new men of a mechanical age.”

Thus does the prophetic French architect paint the picture
of a business day in the city of tomorrow. Doubtless we
shall also have new forms of heat and light when the com-
ing generation takes office. Radio telephones will be found
in all oftices and automohiles will be driven by some new
form of fuel, possibly by electric waves.

As some of the zccompanying illustrations indicate, the
residential angle of the future city has been carefully studicd
and onc of the main underlying ideas is to provide residen-
tial apartments arranged in fong winding strips. one type of
which M. Le Corbusicr calls blocks of dwellings with set-
backs. Another suggested style of residence he calls devell-
ings built on_the cellular svstem; the height of the building
for examiple in the cellular plan is 110 feet above the ground.
The “building™ is made so narrow that plenty of fresh air
and sunlight flood the rooms at practically all times. Fur-
thermore, practically 95 per cent of the ground area can be
devoted to lakes, green grass and ( Continucd on puge 834)
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The picture at the left
shows a close-up of ]
blocks of dacellings
built on the “ccllular”
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The build-
stories
high. Plan at right

Corbusier.

showus street (ro.;l_mqs

for fast auto traffic in

future city. All traffic o
is gyratory. -
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Would You Believe It?

Photographic Proof of Facts
Stranger Than Fiction

7 °q A Real “Shrinking” Man

: “TIIIZY tell me T could live 30 years
with the malady.

I do, and 1 con-
tinue at my present rate of

chrinkage, 1 could Thide
hehind a shoe box at that

time!”  Joseph Mayott,
World and Spanizh-Ameri-
can war veteran, and one of
Cthe strangest cases known
to  medical  science,
is  suffering  from
what is termed
Paget’s discase.  He
has lost nine inches
in staturce in the past
cight vears—a little
more than an inch
a year—and today
he 1s 4 feet 10 inches
instead of his unor-
mal 5 feet 7 inches,
Over 400 doctors
have examined him
and agree that May-
ott's condition need
not necessarily prove
fatal, and he could
live 50 years more!

S

Ze

This Meclon Grew in This Bottle

APTAIN Joln A, Gilman, of the

Quartermaster Corps at Washington,

- cxplains to visitors, who have vainly en-

0 O eF o c deavored to solve how this
melon  grew  inoa five-

callon  hottle,  that

he merely inserted

the vine  producing

the bud in the hott'e
when the fruit was
about  the size of
an olive.

A Miniature Giant of the Sea
seale model, shawn beside a maodel of the old “Santa Maria,” is

HE “Columbus™
cquipped with gas engine drive.
boy on deck.

The madel cost $L000.  Note head of operator and

A “Roller Coaster” Dridge
HIS craceiully curved $6,000.000 Bridge over the Cooper River. Southi Carolina,
although higher than the Brooklyn Dridge in one part, sweeps to within 50 feet
of the water at another point.

T.ook Out for This Monster Tank!

HIS menster, latest type of armored tank,
is as harmless as a flea on a wet dog.
made of 135 pounds of SOAP!
meters in Tength and s 3.3 meters high.
cxample of careful workmanship wias recently

January, 1930

It's
It measures S.5
This

exhibited in Berlin at the Saap Exposition.

The above metric measurement, trans-
lated into terms of the EFnglish system
of mensurentent, would give this tank a
length of about 18 feet and an approximate
height of 114 feet. Since an average
cake of soap weighs about three ounces,
this destroyer ot dirt makes cnough soap
for over 700 familics,

Catiway
The “Qucerest” Elevator

F you visit Meteora Monastery in Thes-

saly, vou will have to ga up in the
hasket vou sce in the picture unless yon
prefer to climh doubtiul looking ladders.
Fver so, it s a lTong way up to the spot
where vou get the hasket.  This is the
refuge for which the Meteora group of
seven were named.  Monks of the Greek
Clhutch built these refuges as a protec-
tion against mountain bandits.
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ATV

Above diagram shozcs varions places, trom America to Europe,
awhere it is propased to anchor the seadromes.

Mip-OceaN

AIRCRAFT STATIONS

Edzcard drmsirong
and ks seadrome

model

At leftis shosen portion of sca-

drome zchich prajects into sca. ECENT experiments with the seadrome in-

Beloze, diagrammatic virwe of L . ot raly
seadrome in zeaier. Ig vented by Edward Armstrong, consulting en-
aineer, have shown that such man-made land-
iny stations for trans-oceanic air travel are quite prac-
tcal. In Chesapeake Bay. a model 1,32 of the full size
has been subjected to cross-currents. wind, waves. and
choppy seas. and has weathered every test. The model
used was 35 fect long. 11 feet high, 1014 feet wide,
and weighed 2200 pounds. The full size seadrome
oo to be constructed and anchored between New
York and Bermuda will be 32 times larger. Tt will
provide large hangars. and  storehouses.  landing
space for planes. as well as a hotel for the travelers,
it will have the enormous drait of 172 feet: this will
climinate all pitching and tossing dne to large waves.
. v It will rise 92 feet above the level of the water. and
o HTERY CAF—\, j be suitably miarked for identification by the airplane
) pilots. It is planned to install eight across the Atlantice,

MORE and BETTER LIGHTS Safeguard
Life and Property on LAND and SEA

The nese optical sys- l,l'{“/lfl’(l. Arrows .Slmw
tem of the Reyal Direction of Liners
Dutch liner ““Ba-
tavier I consists of
three illuminated ar-
roses conspicuously
placed on the bridge
of the ship, as shoacn
at right.  This scill
replace the old sys
tem of steam schis-
tes for siqnaling di
rections.,

-
o
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Better Traffic Direction
The quaint little tozcn of St
Deunis, France, has recently in-
angurated schat is reaarded uas
the tallest traffic toseer in exist-
ence. Four searchlights, eighty
leet aboxe the ground, project
in each direction. Halbf-acay ap
the toscer are brilliant lights
achich illuminate the square,
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Autos Cross Mountains on Trains

OTORISTS are now enabled to conquer the Sierra
Nevada range in midwinter. By the special service
between Sacramento. California, and Reno, Nevada, they can
check their cars in this haggage car at about 10 cents a mile.

i SPOth ght

Flashes from far corners

Electric Flashlights for
Taking Photos

R. L. F. CURTISS, a pbhysicist
of the U. S. Bureau of Siand-
ards, is shown with his electric flash-

Steel Tubes Make Fine Scaffolds

this church tower, permits an open construction, due

to its great strength. This method offers lower resist-
ance to wind pressure and a much less unsightly efiect re-
sults. Insert shows this method used during the redecoration
of the Town Hall of Birmingham, England. The hall was
used during the entire work of renovation, the
tubes being painted to match the decorations
and being scarcely noticeable.

“SC:\]"FOLI) TUBL,” steel tubular scafiolding used on

Corn Stalks Turned Into Gas

OUSEHOLD  wastes and  corn
stalks, ordinarily leit to decay,

can now he utilized to provide a gaseous
mixture of carbon dioxide and methane
or marsh gas. This gas has a heat value
nearly equal to that of gas supplied
cities and can be used to run a generator
to charge storage hatteries thus supply-
ing farms with eclectric light and power.
Ihe apparatus converting corn stalks
and wastes into gas was used in experi-

light for taking instantaneous

ments by Professor A. M. Buswell of 4 plmtom.x phs.  This mercury
the University of Illinois and his as- spark gap is especially suitable for exceptionally fast
sistant. Mr. C. S. Borufi. o “shots.” Danger from mercury vapor is eliminated by
: sealing the arc.  The spark gap consists of a pyrex x glass
tube containing mercury. with a heating coil around it.
An Automobile for the “White-Collar” Worker -~

HESE two photos show a new iold-
ing automobile recently tested in Ber-
lin, Germany, The price and practicabil-
ity of this vehicle places
it in the reach of all
classes. It costs about
$350 and can be readily
dissembled for storage
when garages are un-
available. The inven-
tor, Heinrich Zaschka
of Berlin, is shown in the
photos.
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Self-Playing Violin Has Real Technique

HIS violinista, recently shown in New York, is con-

trolled by perforated paper rolls. It uses a standard bow
entirely free at its points and held only at its heel.

f dclence

of the world’s stage

Mecet Mr. Rumbler, Who “Chews” Glass
A BARRELIUL o1 old incandescent lamps can be poured
mto this machine which. with crashing and popping
noises, threshes the glass off the brass hases. The New York
dison Company uses this machine 1o salvage this brass.
The machine will smash about 300.000 burned-out lamps a
year. Formerly lamps were broken by hand. ‘They were put

s imto a churn-like barrel and the op-
B
4

erator worked a dasher up and

How Quick Do Athletcs

Answer Gun?

HIS electrical timer. which

was recently tested in the
mid-\West, shows the time it re-
quires a person to
physically  react to
the sound of a start-
ing gun. The firing
of the gun is instant-
lv recorded on a
graph and the
elapsed time before
the toot leaves a
ground-contact is
also  then recorded.
Races are often won
by “heating the gun.’

down. a comparativelyv slow method.
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Compresscd Air Auto

RIALS were recemly male at Essen. Germany, by the

Gernran inventor. Max Valier. who is known for his
experinients with a rocke:-propelled automobile. ‘This new
type 01 car utilizes compressed air.  The car rans quite
noiselesslv, and it is claimed that the danger associated with
rocket-propelled cirs is eliminated. The photo shows Max
Valier demonstrating his car before an enthusiastic audience.
The exlinders contaming the compressed air can be seen

“Electric
Matches”
for Texas
Oil Fields

HI electric

“matchbox’”
shown in ihis
photo has re
placed matches on
oil fields in the
Beaumont section
of Texas. In or
der to reduce pos-
sible fire hazard.
workers are fIor
bidden to carr
matches on their
persoin. lowever,
to give employes
an oppoitunity
for smoking. the
companies erected
a number of these
electric lighters
on isolated sec-
tions of the helds.
The lighters are
protected so that
the current will
not injure the

user.,
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Tandem Monoplane

HIS two-motored tandem mono-

plane was recently tested at Roose-
velt Field, New York. The plane is
claimed 10 be non-stallable, and the
tricvcle landing gear, clearly shown
in this photo, prevents turnovers when
making a bad landing.

Newest ldeas

Greater Safety in the Air Is
Gathered from the Flying

Moving Wing Stops Stalls

MR. W. SCOTTER, at the International Inventions Exhibi- aadd
tion, Central Hall, Westminster, ngland, with his moving

wing plane, which he claims will not stall, and can ascend and |
descend in a small arca.

Land Planes Kept Afloat

Ploto at left
shows dis-
abled land
plane safe
afloat by
automatically
inflated bags.

Seaplane “Drydock” for
Open Water

TI]IS special pontoon is especially adapt-

able for towing planes irom small inlets
into rough, open water, where they can be
saiely launched. It can also serve as an
emergency drydock when repairs must be
made or it can be used as a mooring nest
when the water becomnes exceptionally rough.
This landing pontoon was first used at
Calshot, England.

HE U. S. Navy has adopted

a “flotation gcar” to keep
bombers afloat when forced to
descend in the water.  Barrel-
shaped gas-proof hags are nor-
mally {olded in compartments
in the body, A lever alongside
the pilot controls the valve of a
gas container, which automatically opens the compartments, ejects
and fills the bags in about ten seconds.—J. \WV. \'S

Fuselage Always Level

v = -® T THIS unique craft is a monoplane, with the fuselage swung

. . about six feet below the wings by means o1 six streamlined
Fins and thpers for Flvers struts, as shown in the photo. The motor is situated on the wing.
: By means of a giant mniversal joint behind the motor, the fuse-

ERTICAL fins under upper wing prevent side-slips, and lage with cockpit will ride level at all times, regardless of wheiher

flippers in front control fure-and-aft stability. This inven-  the craft is taking off or landing. The inventor, Rolla V.
tion of NDr. C. M. Vance of Pomona, California, successfully  Norris, of Porterville, California, is seen in the cockpit of his
underwent a rigid test flight at the l.os Angeles IField. machine.
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Family
“Flivvair”
THIS folding plane,
designed hy Col.

Clarence Chamberlain
measures only 10 feet hy 25 feet with wings folded back. Tt

should appeal with its flying speed of 135 miles per hour.

In Aviation

the Keynote of Recent Inventions
Fields, by our Aero Editor Airship of the Future?

gTATTC lift of the dirigible combined with the dvnamic liit of
“airplane wings, will make this strange crait the “Air
Leviathan” of the iuture, it is claimed by its inventor, John
Hodgdon of Long Beach, Czlijornia. Presence oi the wings will
prevent rolling and pitching common generally with blimps, and it
will also be possible to land with motors running, without the
aid of a ground crew.

Baby Airships

FEW of the large European advertisers are turning to baby
4 X blimps to advertise their product. The nessage is pamted
on the sides.

- g : Radio Interference Stopped

Wheel Shock Absorbers THE shields. which may be seen on the motor in the illustration.
serve to prevent the setting up of waves which would ordin

HE Goodyear “air wheels” take the place of shock ahsorbers. iy interf St radio i gl
\ir resistance is reduced by streamlining this combined wheel ~ AT'lY mterfere with radio inter-communication.

and shock absorber.
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Iongest Lighted Air\\:ay in the World

T‘HQ air-mail express and passenger route. covering ahout landing fields are iound every twenty miles, a revolving 24-inch
~ 2000 miles is virtually a lighted air hounlevard. Fmergency  beacon every ten miles, and flashing blinkers each three miles.
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Fig. 1. Here is the old pedal organ
used by Fdison in experimenting acith
sound.

IFTY years ago the world was
Fst:u'tled Ly the invention of a
2 voung genius of America. The

fact that man had created a light which
was smokeless, flameless, and sootless
was hard to realize. It was even harder
to realize when the inventor was re-
vealed as a modest voung man, Thomas
A. Edison, with a very meagre and
limited lahoratory. His only work-
shops were a few modest little shacks
in the small suburban town of Menlo
Park, New Jersey. His knowledge of
the principles of physics and chemistry
was almost as meagre as his labora-
tories, but he triumphed in spite of

Fig. 3.
Edison used for his glass-blowing tests.

This is the original laboratory achicl

these obstacles. Todav, a half century
later, another celebrated American, Henry
Ford. has paid Thomas Edison a great
compliment. Mr. Ford has reconstructed
this same laboratory, these same rooms,
and the same apparatus which gave birth
to this great invention. in his museum at
Dearborn. No expense has been spared
and no pains have been too great to re-
construct the entire setting in its original
form. Mr. Ford has even brought soil
from Menlo Park. and all the buildings
are reproduced faithfully; some are 70

[l NE RS L,
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Henry Ford's Museum

Will House

Edison’s
for

per cent and others are 90 per

cent gemutine.

The old pedal organ, on which
Edison gained his knowledge of
the principles of sound. is found
resting place.

here in its hAnal

Here also is the chemical labora-
tory in which Edison worked. On
the shelves are his original chemi-

e g = T

Fig. 2. Shows the warions shelves of
chemical reagents of Edison with the
original labels still intact.

Fig. . The Wizard of Menlo Park
evacnated the first incandescent bulb «with
this wacuum pump.

cal reagent bottles with their ancient
labels intact. And then there is the old
mercury vacuum puinp with  swhich
Edison evacuated his first successful
incandescent lamp. Here also is the
old shack in which Edison made some
of his first glass-blowing tests. Be-
sides these there are many other relics
of the inventor’s vouthful work in
New Jersey.

This museum was opened with a
great celebration by Ford on October
21st. A list of 800 guests, headed by
the most prominent men in every field
of endeavor in the country, attended
the party. Edison met these men at
Vetroit and with Mr. Ford they en-
trained for Dearborn, where Edison
performed many of the experiments he
had originally done many vears ago.
He exhausted a lamp, set up a circuit
and lit the bulb as he did fifty vears

—

-

Future

_Jarly Shop

Generations

ago. The whole prngram was
carried throughout the world by
radio, and millions of Ilisteners
joined in this great tribute to one
of America’s great men. Two feu
tures ot this program were the
speaking of President Hoover
from Dearborn and the congratu
latory speech of Albert Einstein.

Above is another wviewr in the famous
first laboratory of Edison,
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Above view shows how air is brought in through incoming duct

“A” drazen through filters “B” by rotary blower “C” (operated

ly exterier motor “D”), farced througl heat interchanger “E,”

inte humidificr “F) juto mixing chamber “11” and into house. “M”

thermastat, N excess heat control. “P” is the pilot gowerning

the gas Hame. Escape of gas, fumes, or carbon is provided
through backdraft diverter “K” and flue “L”

A Quarter Million Volts

T the left is
shown a

iant Oudin cotl,
one of the spec-
tacles at the re-
cent Radio
World's Fair in
New York. This
coil was operat-
ed from an or-
dinary 110 a.c.
60-cycle circuit.
By means of a
transforiver, to-
gether with suit-
able spark gap
and condenser,
the voltage was
stepped up to
250,000 and pro-
duced a spark
about two fect
long. Although
the coil is sur-
rounded by a
steel cage, it is
almost absolute-
lv harmless, as
the extremely
high frequency
of the current
makes it 1mpos-
sible to cause
injury. How-
ever, a screen
cage was used.
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Aboze shows general wiew of humidifying furnace.

Made-to-Order Weather
for Your Home

NEW furnace, opcrated by gas, has recently been
A designed by a prominent thermal engineer to regulate

the relative humidity of the home as well as the heat
temperature. It is a well-known experience that the pan of
water placed on top of a stove or radiator does very little to
cfticiently counteract that annoving dryness of the mucous
membrane in the nose. Anad that may not surprise anyone
if he knows that it takes twelve gallons of water per day to
keep the relative humidity of a six-room house normal. This
furnace is well designed and is suited exactly for the small
house owner. The technical details are simple: the air is
drawn in by a duct and the cust removed by fine wire-meshed
screens. A centrifugal blower now carries the air into the
heating chamber, and after being heated by gas. it is passed
through a humidifier: the lieated air is then blown through
conveying pipes to the ditferent rooms.

Space-Saving Radiator

NEW radiator of compact design and desirable effi-
ciency has recently been introduced. It consists of a
number of copper plates secured to the steam pipe, which
runs lengthwise about five inches from the floor. As shown

in the accompanying drawings, the radiator is compact and

T s

may he covered very easily with the wire cage, so that it does
not interefere with ihe scheme of the room. As copper is a
very etheient radiator of heat, when welded to the stcam pipe
it distributes the heat very quickly, and thus insures maxi-
num efficiency.
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No Wrecks

on This Railroad

‘ ’ 7 LSTINGHOUSLE encineers
recently  demonstrated a new
automatic railway device at the

recent Canadian National Exposition at
Toronto, Canada. A miniature railway
with trains which stopped, started. and
switched without human aid or inter-
ference was demonstrated as a sugges-
tion of the railway of the future. The
entire manner of control is centered in
a panel of relays, time element relay,
meters. and a circuit-breaker. There is
also included a load regulator to keep
the train speed constant; if one train
stops, more current is available for the
other. Each train auwtomatically stops
and starts at the station, and while it
remains at a standstill the other is auto-
matically switched around the station to
different route. As the train ap-
proaches a crossing, a green light will

one passes.

What Boy Chemists Did

DWIN ISRAELS, 18. and William Chuduowsky, 19,
are shown here experimenting with microscapic slides
in the home-made laboratory which they built. together with
three other boys, in the backyard of the Israel home, Middle

Village. New York. The boys. all of high-school age. use
this twelve-by-fiftecn-foot shack for their experimenting,
and have tackled many current problems of scicuce in this
crude workshop, mostly in biology and chemistry,

allow it to cross, while a red light. flash-
ing in the opposite direction, will stop
the othe: oncoming train until the first
‘The track is laid out in a
block svstem: so that if the train follow-
ing the first one should increase specd

January, 1930

Above is the miniature railway shoaving
control baard and track lay-out, with trains
crossing in path of each other.

and gain, it is automatically stopped to
avoid collision and rear-end crashes.

Have You
Heard
This One?

Here’s Sonie-
thing New in
Phonographs

A NEW model
phonograph
featuring a new de-
parture in auto-
matic record-
changing has heen
put on the market
by the Capehart
Compuny.  In some
models the repro-
ducing is augment-
ed by three-stage
amplification and
dyvnamic spealker,
which makes it
feasible for out-
door entertainment.
The records are en-

closed in cabinets
on either side of
the turntable and
lifted by means of
arms to the turn.
table and the tone-
arm is lowered—all
automatically.

The main advan-
tage of this instru-
ment seems to be
its adaptability to
any problem where phonographs are to be used. The instru-
ment is supplied with loud speaker built in cabinet or with
external speaker, and this makes its use possible for hoth
home and theatre. 1t is also interesting from the commercial
paint of view, for it may be adapted to coin-box coutrol, and
thus solves the problem of musical entertainmenr for the
small confectionery shop-owner or for the proprictor of the
small dance hall. Tt reproduces very well.
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Airport Construction Set

Complete flying fieids—aith hangars, mooring masts, landing-

field lights, rewvolving heacons and searchlights operated by

hand-cranks, to say nothing of Zeppelins, U.”S. Navy airships

and blimps as azell as monoplanes, biplanes, amphibians and

seaplanes, ranging in siyle from the “Spirit of St. Lonis” fto

huge four-motored transports—can be construcied from metal
aircraf? construction sets.

Tractor

This midget, but power-
ul, spring-operated trac-
tor wall irresistibly push
s acay over steep ob-
stacles due to all four
rubber-studded achecls
heing conmected to the
“pozcer plant” The trac
tur is provided acith a
brake and a special de-
vice for producing u sloa,
steady  motion. It <cill
climb over monntains of
books.

Machine Gun

The bullets are fed by gravity from a
magazine. Rapidity of fire depends upon
the individual.

Electrical Crane
This toy, powerful emongh to lift any toy

" engine or car, is controlled hy two gear-
(l‘ shift levers, start-stop-reverse, double
/' clutch and zworm gear.

The Graf Zeppelin
= .. This scale model, propelled by a large, clock-
Miniature Anti-Aircraft Gun aork operated propeller at the rear, makes cir- /
cular flight achen suspended by a string. .

This realistic model shoots rulber
pelicts propelled by the explosion of
small paper caps. It is elevated and
revelved for
directional
sighting by
hand acheels.

!

Automatic Diving Submmarine

Self-Playing Sax

There's no need of practice to

pPlay this instrument, which op-

erates by means of special paper

music rolls turned by a hand-

crank, the air being produced
by “lung poaver.”

This clockwork-operated submarine

- - aill automatically dive at regular in-
tervals. Diving planes are adjustable.

Mororboat
A small pellet of solid alco-
hol awill keep this boat going
for an hour.
e
Room Equipment
Miniature rooms, tawo of
¢ which are illustrated, are
= e © completely equipped avith

s - metal household furnishings.

(Names of mannfacturcrs furnished oun request)
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Vegetable Slicer
O slice vegetables with this article
a rapidly moving disk with knives
is rotated by turning the handle. Vege-
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Novel Time and

Powerful Midget Binocular and
Sport Glass

I1LS photograph shows a new sport

glass and alongside of it a midget
binocular being held in the hand of its
owner. The latter glass is five power,
can be carried in the vest pocket and
weighs only five ounces. It contains
10 lenses and 4 prisms.  Being made ot
a new composition, its price is con-
siderably lower than that of a metal
binocular. It is greatly in demand by
explorers where a good light glass is
required. The small sport glass is noted

"L

I'hoto courtesy Mirakel Dptical ('u;.
for its enormous field of view. which
is cquivalent to that of the unaided cve.
Were it not that evervthing appears to
be closer, one would little realize that
he were looking through a glass.

tables are inserted into a suitable hop-
per, as the photo shows. The article
may Dbe clamped to  the table.—
J. . V.S,

Preventing Dampness in the Food Cabinet
ANMPNESS,
that distress-

ing {factor that

canses sugar and
salt to cake and
destroys the crisp-
ness of crackers,
can he eliminated
by using a can con-
taining a chemical
which has affinity
for water. This
product also pre-
vents rusting of
tools in a cabinet.

Combination Vacuum Cleaner, Blower and
Sprayer

HIS article is a portable vacuum cleaner and blower

that can be carried in the hand. 1t comes equipped with
regular suction attachments and with nozzles that are inter-
changeable on cither the suction or the blower side. An
oversize motor drives the blower and gives a velocity of air
of 286 feet per second. This air can be used ior blowing
the dust from line
shafts. machinery,
clectric motors
and generators, or
can be used in a
paint sprayer at-
tachment.

Cap Lifter

HIS milk bottle cap lifter

is so constructed that when
it is applied to the top of the
cap. a tongue cnters the paste-
board covering. By pressing
the lever down, the paper cap
is automatically lifted, and
when it is again released, the
cap automatically closes. The
device can be easily transferred
from one hottle to another.
The illustrations show this cap
in both positions. namely the
closed and open position.  Milk
is héing poured from the bottle,
with cap in the latter position

Machine to Toast Buns

UN sandwiches have alwavs been popular at country
fairs and seaside resorts.  Then along came the toasted
sandwich and detracted somewhat from the bun sandwich
in point of popularity. Not to be outdone, an enterprising
American manufacturer decided that as long as the public
liked toasted sandwiches and buns, he would build a machine
to toast the bun. We here sce the result of his efforts. This
mechanism consumes only 375 watts, hence can be plugged
into any outlet socket. It
toasts irom 5 to 10} buns or
R slices of bread in 43 sec-
onds.

Cork Screw
With Levers

HIS cork

screw is quite
unique in that it
can be made to
exert a pull on
the cork of more
than 200 pounds.
The serew portion
is hArst inserted
into the cork, then
the bottle grasped
and the handle is
gently pulled.
Thi< causes a ring
to tighten around
the neck of the
bottle. pushing the
hottle downward-
Iy while at the
same time the cork
serew is lifted.—

JoHTLS,

(Names and addresses of manufacturers furnished upon request.)
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Money S

Automatic Siphon Sep-
arates Cream from

Milk

HI% automatic siphon here

shown, when plunged into a
bottle of milk. innmediately draws
oft the cream and then stops
operating.  Air is confined
the Jower portion of the tube,
and this air rises, lifting any
Huid which has en-
tered the noteh and
citses the siphon to
start. The  siphon
automatically stop s
as soon as the pre-
determined depth of
the liquid bas Deen
reached.—J. 1. Bran-
don.

When cooking is completed. the ball is

Science and Invention
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Shadowless
Light
ENTISTS
andsurgeons
have iound that a
new light, the in-
vention of Dr.
Leon Lazar., fills
a long-felt need
for proper illumi-
nation without
shadows.  Three
concemtrated  fila-
ment  lamps  are
contained in three

any diameter,
single handle,

Ice Retainer

ITI interesting article

shown at the right is
so nule that it can he in-
serted into the mouth of a
pitcher. The two sections
are pressed together and
then released. The spring

handle pushes them apart —

and causes the rubber-covered feet to
arip the sides of the confining vessel.
Tee and fruit pits are prevented irom
being poured into the ghass.

Ball for Cooking Rice

1CLL when cooked, should be soft

and flufty. but this result is not
the  housewife.
The rice frequently burns or sticks to
It cooked in the aluminum

always

the pot.

obtained by

rice ball illustrated at the left, sticking

is prevented. The
rice is then lufty
and soft throughout.
lifted out of the pot

and due to the perforations. the rice drains quickly.,  The
catch is then unfastened. the halves of the hall separated,
RS

and the rice is ready to serve—/, [1°. 1

A Pin in a Second
O vou cver find
that you need a

pinina hurry? With

this device von just
press down on the top
and presto—a pin ap-
pears through a little
hole in the top, head
up and ready for use.

This holder comes in

a  variety of color

combinations and will

hold 200 pins at one
time.  The construe-
tion is so arranged
that but one pin can
be cjected, and there
is no possibility of
jamming.—/ 7. 7. §.

799

separate projectors which are mounted in a suitable holder.
By manipulating but one handte, the beams of light can
be focused or directed through gears to cover a spot of
The angle of tift is also adjusted by this
For dental work, color tilters aid in mateh-

g shades of teeth and por-
celain fillings.

Cigarctte Extinguisher and Ash Receiver

HIZ unique

combination
cigarette extin-
cuisher and  ash
receiver hereillus-
trated can be used
on automobiles or
on airplanes to
great  advantage.
As will be ob-
served. in  the cutaway
photo, the item on the
right contains water in a
well. When the cigarette
is touched to the top of
the extinguishing well, a
suthcient amount of nois-
ture is there present to
put out the light. After

this, the cigarette can be dropped into the second well, which

serves as an ash receiver.

To fill up the water-containing

portion, the entire object is removed and held beneath the
surface. The top is then pumped up and down several times,

completely filling this part of the device.

Because of the

small apertures in the top. the water evaporates slowly,




800

SPACE, TIME

a

By Donald H. Menzel, Ph.D.

Lick Observatory, Mount Hamilton, Calif.

The Trialogue Continued

Ayymax—DPerhaps you will be good enough to explain
| what vou mean by curved space.
Piysictst—That phrase has bothered me. too. How
Fig. 1. That parallel postulate!
Actually, taco lines are never par-
allel, oacing to different curva-
tures at infinity.

can space. which is nothing. have any curvature?
ReLaTivist—I am glad vou asked that question. since T
intended to discuss it with you today.

Science and Invention
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RELATIVITY

Light travels in along
curve. There is no
better measuring rod
than light rays, but
we cannot make these
behave according to
Euclidean standards.
We develop a theory
from a postulate that
cannot be proved.
Nowhere in nature
can we find a straight
line

nd

\ -s\l / ’_"“\1 ,—(’_\\\\

Fig. 5. The star, schich ap-
pears to be at A is actually
located at B.

Through « given point only one line can be drawn. parallel
to a given line . . .

R.—That's enough for a start. How do you know that
only one line can be drawn. as you say. parallel to a given
linc? «Figure 1.)

Fl.'l/.. +.
stratght

A light ray is ust a
line, hut is full of <

RLaAVCS.

L.—Come to think of it, these statements are really postu-
lates.  We assume them.
R.—\Why do yvou assume them?

In the first place. T do not eutively [.—Decause they are obviously cor-
agree with vou that space is nothing— - - ] rect.
at least in the sense employed by rela- | R.—1I1 they are obvious. why do you
tivists.  We are concerned, not with not prove them outright: otherwise
truly empty space. but with space that
1s being measured—in  other words, ?‘?
! n 19
|
I
1
- ’ Fig. 6. Ouwing to the bend-
S ing of the light ray, the fish, Fig. 8. Columbus conld have said,
Fig. 2. Three triangles drawn actnally at B, appears to be “Thire is a definite limit to the size
on the ecarth’s curved surface. at .. of a :'lr't'll’ that can he Jrqwn on g/m
The sum of the angles is obvi- o carth's surface””  No circle exists
beyond that circle.

ously greatcr than 180 degrees.

space that contaius some sort of measuring rod—a yard-
stick or a light beam, for example. \When 1 speak of curved
space, b am, a little more accurately, referring to the curva-
ture of my measuring rod.

P.—Aren't vou getting a bit metaphysical > Why not take
the trouble to provide a perfectly straight measuring rod?

R.—You forget that it is impossible to define a straight
line. Our problem is not the exploration of space with
hypothetical Euclidean (i, e., straight) measuring rods, but

Fig. 3. . flat surface is made up

of many atoms, indicated as cir-

cles.  Even the flattest possible

area is pitted avith the spaces be-
taceen the atoms.

THE "F/LAT"SURFACE

i i
I il

i _.'.',;- |’|l( l[ll‘l’!“'l

how do actual rods behave when thev are used to survey
space.  There is nothing metaphysical about that. The ques-
tion is eminently a practical one. We should not try to fit
any given type of geometry to the world, but determine what
is_the natural geometry that governs it. By the way. what
Jo vou recall of your geometry?

I.—T've forgotten most of mine, I fear. Let's see. A
straight line is the shortest distance between two points.

vour system of geometry may be open to question?

L.—1{ [ recall correctly. no one has ever been able to
prove them—but they seem so obvious that proof is really
UNNECesSaTy.

R.—Docs it not strike vou as rather queer that something
s6 “obvious” cannot be proved? The greatest mathemati-
cians of all times have devoted their efforts to the problem,
without success. Riemann and Minkowski. the most illustri-
ous of these geometers, finally came to the conclusion that
those postulates are entirely unnecessary to the development
of geometry.  Assume them to be true and you obtain your
familiar Euclidean geometry.  Reject them and your geome-
try will be very changed—
straight lines swing into long

«Continued on puge 832)

Fig. 9. The actual state of af-
tairs. The statement that the
96tk circle is the largest that can
he drawen in our universe no
mare implies a sharp bowundary
to space that the statement that
the equator is the greatest dircle
that can be drazcn on the carth
implies an end to the earth's
surface.
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By Harry F. Tapp

Oil Burner Specialist; Technologist,
The American Qil Burner Association

HE purpose of an oil burner is, primarily, to permit
liquid fuel to be burned in a furnace, originally de-
signed for coal or some other fuel, and is reallv an
accessory to the heating plant.  Therefore, it is important
that serious consideration he given to the entire heating
system. It makes no difference whether it is a steam. vapor,
hot water or warm air system; as long as it is well designed
and in good condition an oil burner can be satisfactorily
applied. ~ But, if vour present heating plant is not giving
satisfaction, if some room is not heating properly, or any
other ills of a sick heating system are wpparent, the oil
burner camot be expected to eliminate them. It is true,
sone improvement is usnally experienced, but it is not a
“cure-all,”
It is for this reason, high class oil heating dealers have
-a heating engineer on their

Science and Invention

OIL TANK-* K
275 GAL. PALME

Above is showen an ecoromical scay of installing the oil
tank in the cellar: approved by the Fire Underariters.

statf and make a survev of

every heating plant hefore they
make the installation.  When
the  engineer inspects  vour
home, give him all the infor-
mation vou have freely. Where
the difliculty is due to some

an Oil

minor fault he will locate it
and. if possible, suggest a . ,
remedy.  If the fault is a The Average Cost

of Oil Tank,

major one. he will recommend

How to Select

and Other
Advice

fire from the side. or even the
back of the boiler. If neces-
sary, the furnace can be turned
to mect your requirements,

In the past there has been
considerable confusion in con-
nection with the designation of
various grades of oil fucl hy
the use of their gravity num-
ber and various trade names
<uch as- Furnace oil, domestic

Burner

of Oil-Burners, Sige
Important

against making the installa-
tion until  the necessary

tfuel oil. a light oil and heavy

changes are muade.

In an old heating plant the
Loiler or furnace will often be
cither obsolete or worn out,
necessitating  its  being  re-
placed. In this case, it is
recommended that a Dhoiler
especially  designed  for ol
burning be used, as it will
prove considerably more cfh-
cient and economical than one

T
Snm
" IcomBusTION
HEARTH
41 RINF

M N

‘designed for solid fuel. In a :
warm-air - system, a welded P\
] e f 2 dhasrriie GAS
steel furnace is more desirable A

than the usual cast-iron sec-
tional tvpe. It is also recom-
mended that a circulating fan
be installed in the cold air
dnct as it provides positive
circulation of the warm air,
resulting m more  uniform
temperature  throughout the
house, and it will usually in-
crease the efficiency of the
svstem with a resulting saving in fucl.

Another point to keep in mind is the basement.  1n part
11, of this series, suggestions were made as to the possible
uses for this part of the home. While it is not important

Here is a rotary oil burner o
tical type utilizing the atomizing prin-
ciple for feeding the oil.

that you make all yeur planned improvements at once. it is
well to give this matter some thought hefore the installation
For example:

If the furnace room is small and
you desire to install a
laundry, it is possible
that an inside type of
burner would be de-
sirable as this type of
burner requires less
floor space. If, on the
other hand. you prefer
the other type of
burner. it may be pos-
sible tag.nstall it to
At left B shown a cross-
section of the atomiza-
tion oil hurner in the
wvertical position.

15 made,
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oil.  This contusion has been
greatly eliminated by the recent adoption of uni-
form oil specitications of the American Oil
Burner Association and the Commercial Stand-
ard Unit of the U. S, Burcau of Standards,
which classity the grades by numbers 1, 2. 3. 4.
3 and 6—1mumber 1 oil being a light volatile fuel,
number 2 a medium grade and number 3 a heavy
grade.  These three oils are all comparatively
light when compared with the oils number 4. 3
and 6. which are used in large commercial and
industrial oil burning installations.

There are all kinds of claims made by various
salesmen as to the advantages and disadvantages
of the various grades. Ax a matter of fact, they
can all he used with entirely satisfactory re-
sults if the cquipment i~ correctly designed.
The lighter oil (number 1) has less BTU's or
heat per gallon than the heavy oil (number 3)
but the difference is so small that the most im-
portant factor is the price. A burner designed
for & number 3 oil may also use oils number 2
or number 1.

Today, with the large number of fuel oil dis-
tributors. it is possible to obtain suitable oils in nearly every
section of the country.  An important development in this
respect s the conversion of coal dealers to fuel dealers. Tt
is. however. well to make a check on the available grades oi
oil in your immediate vicinity.

i

L
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of the ver-

What Size Storage Tank?

T is irportant to decide upon the size of storage tank

when making up your plans for the installation of a
burner.  H vour house is small and regular oil deliveries
are assured, a basement tank of 275 gallon capacity nukes
a very desirable installation and at the same time reduces
the installation cost.  In some localities it is permissible
to install two 275 gallon tanks in the basement.

This type of installation gives adequate storage capacity
for abmost any residence.  Where this type of installation
is not pe-mitted and where oil deliveries are likely to he
slow, the underground storage tank should he installed.

The usual size of underground storage 1anks is 1100
gallons capacity, althoueh many « Continucd on page 832)
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Motor

Hlustration shosws
car in settled po-
sition in rut. At
right, use of
board to lift car.

How to Get Out of Deep Mud or

Snow

TO lift the rear wheels of your
car from a ditch, the illustrated
wooden lifts will prove an invalu-
able aid. Two are required. The hoards
should be of oak, about 14 by 8 inches
and 2 feet tong. A notch is made at one
end to accommodate a chain; the other
end is made concave and heveled to pro-
vide an easy start for the wheel. T'wo
picces of chain, one for cach wheel, are
used. with a hook on one end and a
vasher on the other. The chain slips
iree from the bhoard as the wheel rolls
off ir.

Test for Lost Compression

SEeTIoN .-—TIRE GAUGE
THROUGH
ENGINE -, __--- SPARK PLUG
\ SHELL

VALVE AND
-~ PISTON
LEAKAGE
ARE SHOWN
BY GAUGE
READING.,

TURN OUT PACKING
NUT IF NECESSARY
/ TO FIT GAUGE.

---*TIRE
GAUGE

Lo SEERNTEY
SHELL OF
SPARK PLUG TESTER.
Abave is sectional view of cylinder, shoa-
ing spark plug replaced by tire gauge,

HE car owner finds it difficult to

determine if cylinder leakage exists
by turning the motor over by hand. A
stiple and yet effective means of de-
termining this leakage is with a tester,
made from a tire gauge and a spark
plug shell, as illustrated. In fitting the
tire gange, it may he found necessary to
turn some metal out of the packing nut
of the plug. Fit rubber washers aronnd
the flange of the gauge to make it a
tight fit in the shell, The compression
may he found easily Dby this means.

Science and Invention

Hints

How to Plug Holes with Babbitt
N

MOLTEN -~ /<7
DAM OF  .-BABBITT ,/ /5
SAND AND 911
CLAY o= i

RECESS IN
SAND TO FORM

AFTER POURING,
'THE BABBITT IS
BEATEN SOLIDLY
INTO THE HOLE

Using babbitt metal in plugging aluminum.,

HIZ use of babbitt metal. as shown

above, s very satisfactory.  The
hole in the casting is placed above a
recess i dry sand, Clay and sand are
used to form a dam and the molten
babbitt is poured into the hole. On
cooling. the metal is hammered,

Clean Way to Fill Grease Gun

GREASE
C; < JGUN
S -
oy
SECTIONAL %
VIEW. \
o :
e |
] I'

’ 1
METAL DISC OR
CUP SHAPED LID

WITH HOLE
PUNCHED TO FiT
NOZZLE OF GUN.

Hlustration showws wway to fill grrruf‘,vm

HE filling of the grease gun is
nsually a messy procedure. The idea
of one car owner, to avoid this slow and

DIRECTION
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By
George A. Luerts

,CAR WHEEL
WHEEL /

0AK
.---- BOARD,
=" 2.0 LONG,

X 8" WIDE
X41%" TH.

disagrecable process, is illustrated here.

A metal disc, made quickly from a
can lid, or a large washer with a hole
to it over the nozzle end of the gun is
all that is required for better operation.

Place this down against the grease,
press the gun into the opening and.
while pulling back the plunger, continue
to keep the dise pressed into the grease.
The gun will be full in a single stroke
without air in the barrel. The lid of
the grease tin can be trimmed down and
a hole can be made in it for this use.

Overcoming Defects of Four-
Wheel Brakes

SHARPE OF HANGER
’,CAUSING INTERFERENCE

|CYAS

I B HANGER AFTER BEND-
E =) { ING.

FRAME
OF CAR,

______ — FRONT BRAKE
ROD HANGER.

POSITION AFTER
CORRECTING BY
BENDING.

" DRAG LINK OF
STEERING GEAR.

Hoxe front brake rod hanger acas bent to
clear brake action.

INTERFERENCE
AT THIS POINT.

HE owner of a light, popular type

of four-wheel brake car noted when
miking a sharp right turn that the leit
front wheel would lock and cause the
car to come to a stop. It was found,
after many trips to the service station
and numerons brake adjustments, that
the steering drag link was located close
to the brake rod of the left front wheel.
The hanger was positioned. so that the
drag link canglhit into the hanger and
applied the brake.  The owner found that
the trouble was easily corrected by bend-
ing the hanger away from the drag link,
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You Can Make These

[HIuminated
Table

Decorations

By Josef W. Von Stein

Lighted balloons, cspe-
cially if of a unigue
amimal type, acill de-
light the younmgsters or
seree as basic decora
tions for an indoor gar-
den party.

AL
A\ :
r— BeN N Detailsof @
"IIL“”\ ; wiring
\«“ Y Fl——— one type
L i P of place
o = cards.
- =

The snowball and poinscitia place cards grace this
Christmas table =cith a touch of cheerful holiday
color.

-

Illustrations by courtesy uf Fdison Lamp Works of General Electrie Co.

Varicolored clectiic candles
=~ gave the table charm and dignity.
The lower diagram shoacs clearly

how to make the electri-
\ N cally ligh:ed paper
- canales.

dinner, wedding and the banquet.
/'\ Roughly speaking, the materials used fiall
- into two classes—the lighting equipment in-
cluding lamps, reflectors and wiring and the
decorative paper accessories.

The larger lamps—25 to 100-watt sizes
—are used only to a limited extent, such
as producing of miniature flood-lighting
effects on the table or in the room. Both
white and colored lamps are used. In in-
stances where the decoration is elaborate,
metal reflectors, (Continned on page 830)

SURPRISINGLY
A large variety of deco-

rative lighting effects
can be easily obtained, with a
little ingenuity, from mate-
rials usually already in the home. Lighted
créepe paper flowers. lighted character dolls,
place cards of individual creation, favors and
novelties of all kinds can be made by placing
lamps in already familiar paper forms. Their
use is not limited to seasonul and lioliday par-
ties. hecause general functions such as lunch-
cons, formal dinners. bridges, receptions and the like can be
made much more colorful and interesting with them in ser-
vice. This festive lighting should not be limited to spelling
the Yuletide greeting, but can be extended much further and
made the keynote or central feature of the party, dance,

MINIATURE H
SOCKET "

Large ighted figures, avhich add a cheer-
jul neie to the party, are readily con-
structed.  Druzcing to the right shozs
anterior coustruction of smaller figures.

Method of making lighted paper flawwers: A, paper floacer petals;
B, supporting acire for stem; C, paper binding together electric
aires and supporting wire; D, short lengths of spool acire.
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DiM

A number of cards are examined under a
dim red light and are found to be quite
unprepared. The room is darkened for an

The Change-Maker

HIS is an absolutely new cffect in

conjuring which produces the appear-
ance of being a difficult sleight-of-hand
trick.  The hauds are exhibited cmpty,
toth back and front. The magician re-
quests the loan of a dollar bill, which he
rolls up into a small tube-like form. tle
then pushes this into the palm of his hand
and on opening the palm we find the bill
has heen transformed into the correct
. change of a dollar.

The secret: A small tubular tin feke is
provided with a spring clip to hold the
wins.  This is attached to the sleeve with
an elastic band, as the diagram indicates.
The opposite end of the tin feke is pro-
vided with a hair which loops around the
index fAinger. The hair helps the magician
pull the tin feke into the palm of his
hand, whereupon he inscrts the dollar hill,
removes the coins and lets the feke go.

Science and Invention

DIM
RED LIGHT

By & frereeci g

No. 77 of a Series

Spirit Messages De Luxe

HIS is a new and novel method for

presenting  a  striking  and  uncanny
spirit seance. A group of spectators are
scated around the magician’s table, who in
this case assumes the role of a spirit
medium.  The room is dimly lighted by
a red light. The magician presents a great
many blank cards about the size of ordi-
nary visiting cards. The spectators are
requested to take one or more and place
them down upon the table and cover them
with the palms of their hands.  The me-
dium states that he has an instantaneously
writing spirit that will produce lengthy
messages upon each one of the cards and
on both sides thereof in only a fraction
of a sccond. TFor this purpose the spirit
requires total darkness.  IHaving thus ex-
plained the situation, the magician turns
out the light and a second later pulls the
chain of the socket, turning the full glare
of the white light into the room. The
cards, when examined, contain mysterious
messages, boldly written in red color,

The secret: The cards have all been
previously prepared by writing messages
upon them, using a thin camels hair brush
and a red water color paint.  The paint
must he carciully mixed and this should
preferably be done under the same red
Hght which is to be used in the seance.
It will be found that a red ink can be
prepared which will be absolately invis-
ible when itlluminated by a red light. The
white cards also appear red when so illu-
minated and hence the writing cannot be
seen,  Fven if the cards are carefully
examined the spectators will net know
that the messages have already been writ-
ten upon them. It is only when a white
light or some other colored light is turned
on that the writing appears visible.

(Many other variations of this trick will
readily snyoest themsclves o the amateur
magic worker. 1f you have not mastered
a few of the pocket tricks described here
cacl month. vou don't know what fun yon
are missing.—DITOR.)
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i
MESSAGES
_~ APPEAR

UPON
BLANK CARDS
IN RED iNK

instant and then the avhite light is turned
on, revealing lengthy messages on the
cards,

Conjuring With Sweetness

IER1S is an atter-dinner trick which re-

qunires no preparation. At the end of
a hearty meal the wizard sips a little of
his black coffee, containing ncither sugar
nor milk. Reaching into the sugar bowl, he
removes a cube of sugar, carefully places
it upon the surface of the coffee in his
cup and causes it to mysteriously remain
afloat. At the word of command the
sugar disappears. The magician adds mitk
aned cream, stirs the coffee and drinks it,
proving impreparcdness.

The secret: The magician actually takes
two lumps of sugar, but inserts one of
them in an upright position as the dia-
gram shows. To all appearances one cube
remains afloat. but disappears as the one
beneath it melts.

CUBE OF SUGAR
FLOATS I!!

CONCERLED CUBE
|

|
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Ultra Coin Box

RICKS wherein coins are emploved are

ever popular with the modern magician,
Many times an occasion presents itselt wherein
the wizard requires some novel way for sco-
cretly substituting a borrowed coin for one
of his own. This novel piece oi apparatus
will be Yol quite usciul on such occasions.

Hali-dollar sized coins are most commaonly
used by sleight-oi-hand experts.  They are
sufficiently  large o he conveniently  seen,
and likewixe prove a suitable size for han-
dling. A hali-dollar, aiter being borrowed
from some spectator, is marked for identifica-
tion.  The magician illustrates that the coin
will fit conveniently into a circular recess
prepased for i, in a small square hox. de-
stgned as illustrated. The comn is then re-
moved, aud the lid oi the box pushed into
position.  The box is placed in fnll view upon
a table.  The pocket piece is now vanished
v any method the performer may  desire,
and upon opening the hox it is discovered to
have mysterionsly found its way back again
and is identified by its mark.

and Invention

HALF DOLLAR
SILVER PIECE\‘

DUPLICATE

COIN
VANISHES
FROM
HAND
AND

APPEARS IN

The secret: The box really has two cavi-
tics large enough to hold a coin. One s COIN BOX
in the lower section, the other in the upper.
The two scetions are held together by a single screw acting as thumbh.  The marked coin is exchanged for this duplicate by
a pivot,  No matter which way the box is turned, either of the secretly turning the box over when illustrating it. Readers wiil

parts will serve. A duplicate half-dollar piece is first con-
cealed in the cover of the hox, and is held in place by the

conceive that one coin is always in the box, in spite of the
fact that it scems empty. The hox may be made of cardboard.

Trophy Cups for Models

Magnificent Cup Given for Approved Models

T readers of this publication

have been clamoring for a return

ot the Model Department, which
has been maede famous throughout the
country and which has heen an incentive
to the students of model engineering in
all its forms and phases,

The Maodel Department was started
several years ago. At that time the
best model submitied during a month
was awarded a magniticent cup, hand-
somely engraved with the words, “Sci-
ence and Invention Maodel Trophy.”
Many comtestants found it difficult to
get the trophy becanse of the really ex-
cellent: models againse which they had
to compete.

The plan antered upon which  will
give the makers of goad models a1 betier
opportunity of winning one of the cov-
eted prizes has been somewhat changed.
Now any maodel accepted Iy the editors
aind published in Sciexcee axn INvEN-
riox Magazine will he awarded  this
heautitul prize.

The cnp itselt whicll is given as an
award wmeasures 1714 inches over all
and weighs nearly five pounds.  Like
all other fine cups. this one is gold-
lined. The cup is further engraved
with the model maker’s name.

Certain requirements are necessary in
order to obtain such a cun. A decision
is always hased upon, A, the novelty of
construction: B, workmanship: . the
operating efficiency of the model as re-
latedd to the efficiency of the device
which the model simulates, and D, the
care exercised in design and submitting
to us sketches and other details covering
the model. Al kinds oi models may he
submitted for examination.  They nay

be working models or not, according to
the subject handled. I he models may
be made of any available material.  In
all cases the ‘nodels must be sent to the
vditors by parcel  post, express or
freight, prepaid.

Tt is snggested that models made from
prarts of a construction outhit should not
be forwarded.  While such a model
would not he barred, it mast be obvious
that many other readers of this publica-
tion will also submit a similar article
and the editors might frown upon pub-
lication.  They can get the same mate-
rial directly f-om the manufacturers,

So. come on, vou fellows who have
made models of ships, airplanes. cuns,
railroad trains, dirigibles, steam  en-
gines. submarines and the like. Send
your drawings and models to the Editor
of the Model Department. 1§ the model

Mr. Brozen holding one of the
Model Trophy Cups, and some
excellent models similar to thoese
soon to be axailable to model
enthusiasts.

is looked upon favorably and it is pub-
lished. the handsome engraved cup will
be your reward for permitting others to
duplicate your original design.

The editors prefer in all cases to have
the model itsel ™ forwarded for inspec-
ton, photographing. and checking of
dimensions Tor preparation of drawings,
cte.: but where it is impracticable. for
one reason or anotlrer. to forward the
model itself. the huilder may submit
good photos of the model, together with
sketches or drawings, and a photo of
the buiider himseli.

ALL READY, MODEL BUILD-
ERS. LET'S GO!




Inexpensive

Home-Movie Sets
By Don Bennett

Home Movies section describing the building of sets
and “flats” for the making of interior scenes outdoors.
There are some amateurs, however. who are not me-
chanically inclined or whose economic strength precludes the
investment in materials required for the setting of a fair
sized room. To these amateurs, this article is addressed.
Do you have a home or a garage whose exterior is just

SEVERAL months ago an article was published in the

Fig. 4.

This attractive “sun-parlor” interior can be readily
filmed outdoors, as may be scen in the illustratior to the right.

like an interior> Then use it as a setting for your exterior
interiors. Figure 1 on this page shows vou a happy family
group assembled in their living room, Mother sewing while
Daddy explains the wonders of an animal book. Notice the
nice even lighting, the soft shadows cast by the overhead
lighting, the full tones of the faces. Isn't it a homey at-
mosphere, the cretonne drapes at the windows, the soft pic-
ture on the wall, the comfortable chairs and cosy lamp?
Now look at Figure 2. See the much trampled turf in the
foreground, the roof of the garage, the open doors at the
right. The curtains are on the outside of the window and

Science and Invention
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It does not require any keen sense of observation to readily
classify the above scene as a happy family assembled in a cozy
corner of their living-room, achich, as may be seen, is evenly
lighted, avith soft shadoaw effects nbtained by the overhead light-
ing. A glance at Fig. 2, at the left, hoawever, awill showc that
this scene is actually a part of the exterior of a house; Fig. 1.

the dark interior gives a perfect night-time efiect. You will
notice that the room is suggested by a few carefully placed
pieces of furniture and wall decorations. Nothing excessive.
nothing to give away the trick except the roughness of the
carpet and the reflections in the windows and careful direc-
tion and camera angle will keep those from being noticeable
in the picture.

In vour neighborhood tiicre must be a building so fash-
ioned that vou can make a similar setting. Do not overdo
it, just suggest the interior setting and have your action
carry the rest of it. Remember, motion pictures require
motion.

In Figure 3 is a simple set that can he built for a few
dollars with volunteer labor for the ciub production. A half
dozen pieces of wall board with a door and a window, a few
pieces of furniture and some decorations dress the set.
Figure 4 shows the view as scen by the camera. The back-
ground through the door is perfectly “natural,” on a windy
day the grasses will ripple in the breeze and the curtains will
blow gently (but be sure the window is open so that a breeze
from the camera side will not look suspicious).

There are a few things to remember when shooting in-
teriors on exterior sets and probably the most important one
is to choose a day when little or no wind is blowing. The
next one in importance is to select a day when the light
is not too harsh. Hard light will throw hard and deep
shadows and thus expose vour trickery. A sky slightly over-
cast will give the soft effect of interior illumination achieved
im Fig. 1. Notice the hard shadows in Fig. 4. This pic-
ture was made on a bright sunshiny day and the shadows
and lighting are hard.

Possibly the easiest and most thrilling picture to make
is a “Western.” For years they have paid the producers the
losses incurred in making the (Continued on page 857)

Photoz Courtesy Eastman Kodak Co.

Fig. 3. A “sun-parlor” set can be cheaply constructed.
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Making

SILHOUETTES
Without SCISSORS

By Utilizing a New Simplified Method of
Photography, Anyone Can Produce
Beautiful Relief Images

By H. H. Dunn

The pleasing “silhouctte,” repro-

duced at the left, acas made

aoith the camera and sub-

jeat shoaen belore.  The £ 1

subject is  placed in

front of an illumi-

nated screen, acith

the camera in the
position shozen,

N interesting new kind of photog- oy
raphy—done as casily with the 2
two-dollar camera in vour own

home as with the two-hundred-dolar
instruments  in the  studio—has  heen

devised by Otto Dyar. clever voung 5
photographer of Hollywood.  Most ama- - ‘-i A A
teurs have been accustomed, in making
their pictures. to seck a spot where the i
sun's light fell from them toward their
subjects. By the new method the tight —
must be from behind the person or oh-
Ject to be photographed. A
The results are as beawtiful as eteh- . { ' ’
ings, done in pure black and white, with a i =
a wide range of possibilities in hali- A 7 \i »
tones through the placing of reflected g t N
light from a mirror on any part of the v 1 i
subject,  Silhoueties more perfect than ; i
any ever cut drom black paper with
sharp scissors may he made and pre- 3
served forever in the negative; portraits
as desirable as pen-and-ink  drawings ! R
may be produced by the careful amatenr, A el N ; - Y
and the discovery holds endless possi- ST e ; e S Christmas and
» T uther seasonal
// - il cards of ﬁ/l"(l.\'-
o= w - ing appearance fre-
\,\/(3& :/;// - ‘w”“ﬁ‘: s o i~ I]llyé'llfli'p/l(ll'f sil/{m:-
N 03; //// ~ > = a0~ elte figures on them.
»\'\0,:// /////// : T, R _ Here is a away to
WALL Qj,(; - - b v make true silhoucttes of your friends
N T o . . and relatives for use on such grecting
_......1' B AW it < s atlities Tor caricature, with the amiable cards.
1) e 5 i assistance. of course, of the subject.

== ""i'\ = I e Owners of Tome motion-picture cam-

pr- 4 SCREEJ eras and projectors may make and enjoy
PERSON } whole reels of these silhoucttes, for the

' TrLaTFoRM idea is as applicable to action pictures
as to “stills.” One of the large motion-

i picture corporations is preparing script,
4 costumes and a special company for the
production of Tolk-lore and fairy-tale
playlets, in sithouettes, for children.
This will be the first work of the kind
ever done, and the activities of children
in and around the home shonld be as
casy to filin in this black-and-white as
are those of the stage charucters.
Proper position of screen, subject and . Flaborate cquipment. with controlled
camera in the making of silhauette photo- lighting. will be used in making these
graphs by sunlight in the home. tContinned on page 830)

>
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How to Build a

Record-Winning
Plane Model

Nowvel Plane Model Which Is Made
of Balsa Wood and Is Extremely
Popular With Tyro and Ex-
pert Model Builders

By Hi Sibley
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PROP BEARING
OF LIGHT BRASS

) GALV. SHEET OR
N°8 MUSIC WIRE %" HEAVY TIN.

PROP SHAFT

THIN BRASS
WASHER
N -

R s
AMBROIDED AND?
T
secTion BOUND WITH THREAD
Ve X V8"
X ENDS RAISED

\m 78" ABOVE
e
-

o
A CENTER __
—1 %"

' RIB FOR
"WING TIP

) BLOCK |
1 “

"S§"HOOK TO DETACH
RUBBERS FOR MECH-
ANICAL WINDING

e

il v¢- RuBBER BAND.
RIB

NOTE THAT THE ;
il WING SETS LEVEL |
WiTH MOTOR STICK. |

TO TILT UP LEADING
EDGE WHEN- gg’s
ARE CURVED"

Cecil Schavartz and  his

(similar to that described below), achich
fless for 8 minutes and 44 seconds.

2 °STRANDS r

SCORE WING ON CENTER LINE AND BEND TO DIHEDRAL ANGLE = .
BEFORE CURVING WING- TIPS.-AMBROID CRADLE AND HOLD IN PLACE WITH PIN TILL DRY
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prize-acinner

@

<A

4/ PROPELLER
¥ ROUGHED OUT
3/16”
THICK &g
©®
THICK ’
# =

FIN AND T
1 STABILIZER : : == FINISH CONCAVE SIDE
MOTOR STICK IS | SANDED ToO : = OF BLADE WITH SAND-
x4 I"HARD BALSA Vie” THICK PLACE BLADE FLAT ON PAPER OVER A ROUNDED
TABLE AND MAKE LIGHT CUTS AND TAPERED BLOCK.
il - WITH A RAZOR SHARP 3/g GOUGE END VIEW
| UT DIAGONALLY
4> WITH FINE TOOTH ODF'RFE&ES';_ OF PROP.
HACKSAW FOR FIN &
- TFINISH
BLADES TO
WING CRADLE Yi¢ ORLESS
FOR MOTOR STICK METHOD OF CURVING WING-TIP
o 8 2 T1P OVER RIB UNTIL AMBRO!D ORIES

7 BLOCK
et

i

This model plane azcighs less than one-quarter of an ounce and avill stay in the air until the rubber driving the propeller has entirely
spent its force. The sizes of all parts and complete directions for building this balsa tractor plane are given.

Photograph of the all-balsa
plane, capable of 200-foot flight.

I vou are good at working with balsa

wood, vou can make a lively little

tractor pltane model from these plans.
Tt is constructed entirely of this unusunal
woud and weighs less than one-fourth of
an ounce. and is so light. in fact, that it
will stay above ground until the very last
turn of the rubber. Tts distance depends
entirely upon the care with which it is
made and vour skill in launching. Of
course. the adjustment of the wing is
evervthing in even flight, and experiment
will determine the bhest location on the
motor stick. Although it shows best per-
formance in indoor work. on still days out-
side it will fly from 100 to 200 ficet, a

fair mark for a small plane of this type.

There is considerable variation in balsa
wood, and if vou have any choice select a
clear, straight-grained piece !4 in. by 1]
in. by 11 in. of so-called “hard” balsa for
the motor stick. Soft balsa will do for
ordinary flights. hut the rubbers canmot be
wound as tightly.

First make the slots for stabilizer and
fin. A picce of hacksaw blade with fine
teeth is ideal for this purpose. Cut slowly
so the slots will be accurately in the middle
of the stick. This is important in the
stabilizer slot, for if it is not perfectly
level the wing will have to be adjusted to
counteract it. { Continued on page 831)
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Mirth-Provoking Stunts for Home Entertainment

Tricks with a Phonograph

By Esten Mocn

Unusual Experiments for Talking Machine
Owners Are Easily Performed

OOD citizens
all, gathere
ve unto here,

for mutuelle enter-
tainment “Music

Call You...” Oh,
heck, how does a
phonograph  turn
backwards, ordina-

rily—it don’t? When

hath charms to
soothe a mnaked
breast”—no, a naked
savage, —oh, dear
NO, I mean a sav-

the spring of the
machine is RUN
DOWN, spin the
record backwards
with the forefinger

age breast. Dt

why is music? Why
should lonely monks
and bishops on the
old continent have
shut themselves up
within  dank  dun-

(See Fig. 1).

I've got an old-

geons for the sole
il express purpose
of doing research
upon music ?  What-
ever answers there De, must needs com-
port with that fundamental doctrine:
MUSIC ATTRACTS PEOPLE.

There’s a fortune in gold in good music
—for the good composer. A composer
will rush around fiercely seeking inspira-
tion—beat his Drains, and drink black
coffee—but a composer, v'unnerstan’, lie
dunmo gehy is music.  How can a com-
poser get mood into music—his music be-
ing but a super-complificated matrix of
vibrations within vibrations®> But vou
st play a phonograph backwards, and
vou'll get the integrated ballistics of in-
verted syncopation—funny thing, but
some of these modern LEnglish “songs”
treally, they're most silly  doggerel
rhymes) when spoken “hackwards” sound
like Greek, Hebrew or PPoluk. Listen to
this one:

“"Hooey vin vawr lamia”

—i~n't that just swell Greek? Tt means,
“I'm in love with you.” from that Ireed-
man-Whitson dance hall classic, “Let Me

Fig. 3—Ad nerve reflex can be demon-
strated svith the right hand and foot as
J/lofu'n‘llm-:‘r.

Fig. 1—The above drawing shoavs how
a record is turned backavards.

Fig. 2—The system of double repro-
duction is illustrated above.

Fig. +—Ahove ave see how the “diabolic
sound ray” is produced by using a re-
flector for directing the acawes.

Fun With
Music

NYONE possessing a
the

raw material for executing

phonograph has

a number of risible stunts.
Even a broken machine can
be employed in performing
some of the tricks de-
Little additional

apparatus Is necessary.

scribed.

time phonograph—
one of those hom
affairs,  One day I
held the horn on a
record heing played
on another machine,
so two horns were
reproducing a  in-
stanto—and what an
interference—\WWOW! A colored gen-
tleman was singing “All In Down and
Out” it was Bert Willlams) from one
horn, and the other horn caught him re-
peating the whole thing one step behind—
somehow, the suggestion was conveved
that here was indeed a TIME MA-
CHINE, even more so than a clock. |
suppose old man Einstein could imagine
funnier things belonging to the time di-
mension. . . .

A portable phonograph with a busted
spring is temporarily dead—but it can he
spun around with the forefinger to con-
linue its former capacity as an enter-
tainer.  The chap illustrated in Fig. 3 is
doing just that—but he is furthermore
investigating into a peculiar “‘nerve re-
flex™ in his body. With one hand he
turns the record—a correcto—and he is
turning his right 1oot (shoe) in the same
direction of rotation. That is compara-
tively an easy task—but, if he wills to

(Continucd on page 856)

Fig. 5—Sound acaves pass through the

hody of the man standing in front of the

thonograph. They strike the smoke ring
and turn it around 90 degrees.
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How to Prepare Dyes and Pigments

Cheniical and electrical means of making dyes, which

Mix phthalic anhydride and
resorcinol intimately in a
mortar, place in a deep cru-
cible and heat on a sand
bath, the bulb of athermome-
ter being embedded in the
sand, and add zinc chloride.

Place the abowve product,
poavdered, in a heaker acith
250 cc. of awater and 10 cc. of
hydrochloric acid and stir.

HE art of dyeing is !
one of the most an-
cient of subjects.

Since the very earliest of
times man has known how
to color and adorn his per-
sonal helongings. Old
works of art are noted for
their resistance to the rav-
age of air and light. The
earliest dyes were those
extracted from the roots
and berries of various
plants such as indigo and
alizarin. But since the
latter part of the eight-
eenth century, when ani-
line dyes were first discovered, there
has been a tremendous increase in
the number of dves being produced.
Whereas the early dyes were all ob-
tained from unatural sources, many
thousands are now prepared arti-
ficially from coal tar and its deriva-
tives. A few natural dves are used
at present, but the greater number
used are manufactured from coal tar
and in many cases severe competition
has arisen between the two classes of
compounuls.

Dyes

LUORESCEIN is one of the

most important of artificial dyves,
and it is technically prepared by the
reaction between phthalic anhydride
and resorcinol. It forms a dark red
crystalline powder and when dis-
solved in alkalies it has a red color
and a4 magnificent green fluorescence.

To prepare it mix intimately in a
mortar 15 grams of phthalic anhy-

dride and 22 grams of resorcinol and
put the mixture into a deep crucible.
Place the crucible in a sand bath and
have the sand well packed around it.
Heat to 180° C. (356° F.) (the tem-
perature can be ascertained by plac-
ing a thermometer in the sand). To
the fused mass add 8 grams of zinc
chiloride, then increase the tempera-
ture to 210° C. (410° F.) and keep
heating the mass until it is quite dry.
Before adding the zinc chloride, it
should be well dried by placing in a
small dish and heating.

Natural Organic
Coloring Matter, by
Perkin and Everest.

Svnthetic  Coloring
Matters, by Hewitt.

Synthetic  Coloring
Matters, by Thorpe
and Ingold.

Dves Classified by
Intermediates, by
Shreve.

The Factory Prac-
tice in Manufacture of
Azo Dyes, by O'Brien.

Coal Tar Dyes, by

ay.

Names of publishers
gladly furnished on
request.

the student chemist will ind useful and instructive.

By Eugenc W. Blank

Remove the melt from the crucible with a small knife and
finely powder it with mortar and pestle. Place the powder in
a beaker with 230 cc. water and 10 cc. concentrated hydro-
chloric acid. This dissolves all the substances except fluores-
cein.  The fluorescein is filtered from the solution and
washed with water. It is then transferred to a watch crystal
and dried on the water bath. By closely following directions
a large quantity will have been sccured.

Fluorescein dyes silk and wool vellow, but it is not much
used as a dye. Its halogen compound is the magnificent dye
cosin.

To prepare cosin, place about 10 grams of the fluorescein
in a fAask and add 65 cc. of alcoliol. Place 10 cc. of bromine
in a small separatory funnel or burette and allow it to slowly
drop upon the fluorescein. As the bromine is added, the
fluorescein starts to dissolve and finally a clear, reddish
brown solution i~ obtained. As more of the bromine is added,
the tetra-bromide forms and separates out in the form of
dark leaflets.

When all the bromine has been added, the reaction mixture
is allowed to stand for two hours, and then the precipitate is
filtered. Wash several times with alcohol and finally dry on
the water bath. During the heating the color of the dve
becomes brighter. As eosin is insoluble in water, the sodium
salt or ammonium salt is largely used for dyeing.

To prepare sodium eosin, mix six grams of cosin
with one gram of dry sodium carbonate. Place the
mixture in a small
flask and moisten
with water and
then add six cubic
centimeters of al-
cohol.  Heat until
no more carbon di-
oxide is given off.
Add thirty cubic
centimeters of al-
cohol to the mix-
ture and heat. Fil-
ter the solution
while hot and on

(Continnted on

paye 856)

Kanarin, a yellow
dye, is prepared by
decomposing 1a solu-
tion of potassium
sulphocyanide In
awater by electrolysis.

To prepare eosin,

place 10 grams of
fluorescein in a flask
and add 65 cc. of al-
cohol. Place 10 cc.
bromine in a drop-
ping funnel and al-
low 1t to drop iuto
the flask.

To prepare sodium
eosin, mix 6 grams
of eosin and 1 gram
of sodium carbonate,
add 6 cc. of alcoho!
and heat sloacly,
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First 4+ New Series ,» Brain

Teasers % G LI

 Twenty-five Dollars in Prizes |

|
WE have in this issue the first two specimens of a series of the ’
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~¢

puzzle man's best brain-teasers; one bheing of the popular word-
puzzle vartety and the other with a mathematical flavor.

A FIRST PRIZLE of $10 will be awarded to the person sending
correct answers to the two puzzles accompanied by the best expressed
analysis of the “1930" puzzle. While this problem may yield to experi-
mental methods, actually its solution involves a principle in funda-

mental mathematics well worth learning.
and correct answers to the two puzzles.

answers to the two puzzles.
Answers must be received not

later
Avenue, New York City.
will examine all papers and award the prizes.

receive the full amount of the prize tied for.

AND INVENTION.

A SECOND PRIZE of $5 will be awarded for the next best analysis

TEN PRIZES of $1 each will he awarded to the ten persons who I
send the next best analyses of the *1930" puzzle, together with correct (

than noon January
addressed to “Puzzle Editor,” SciENcE AND InNvVENTION, 381

All contestants must abide by the decisions of Sam Loyd, who -
Papers of identical merit, tying for any one of the prizes, will each

Answers and prize awards will appear in the April issue of SCIENCE I

15th,
Fourth

|CeBNG U peo

The Canny Scot and the 1930 Puzzle

passed on the street, and my greeting brought forth
a reply from the canny Scot that was both witty and
puzzling.

The skeleton of Sandy’s retort is set forth in the strip of
type in his right hand. Just sprinkle one certain letter among
those O's and II's to make Sandy's remark complete. It will
he in the form of a palindrome. that is, it will read the same
from top to hottom as from hottom to top.

The palindrome is probably the earliest form of word-
puzzle. especially if it is true that Adam introduced himsel f
to Eve in the words: “Madam, I'm Adam.” The most
famous of palindromes is that which might have been appro-

I I OOT mon.” T shouted to Sandy MacNab as we

joomOOXOo

priately uttered hy Napoleori: “Able was I ere T saw Elba.”
You see, :t reads backward as well as forward.

The 1930 Puzzle

In Sandy's left hand are displayed the ten digits with
which we perform all arithmetical caleulations.  They are
called digits because man first learned to count upon his ten
fingers or digits.

Let us see who can arrange the ten figures in a sum which
will add up 1930. Al ten figures must be used and none
more than oncd. Tt is permissible to employ proper frac-
tions, but the top-heavy sort is barred.

Sam Loyd the Puzzle King

LTHOUGH “a prophet is without honor in
his own land,” surely a king needs no in-
troduction to his ardent disciples. A conserva-
tive, statistical friend ef Sam Loyd came to the
conclusion 2 number of vears ago that the puz-
zles invented at that time by Mr. Loyd had
reached at least 300.000.000 people.  These
figures. savs Sam Loyd, cannot look him in the
eve.  However. the fact remains that he is the
worshipped idol of ali puzzle fans—and where
is the person who car resist the urge to get on
the mat for a tussle with a puzzle that impishly
challenges—"Let's see vou guess me.”

The editors must therefore be forgiven for
their justifiable pride to be able to offer their
readers the latest of the Puzzle King's interest-
ing and baffling—we hope—cflorts. It is, however. with
some trepidation also that we send into the world these
brain-children of Sam Loyd's. Right here and now we dis-

claim any responsibility to any reader willing
to risk insanity or worse. There is no telling
but that Mr. Lovd may create another furore.
with even more disastrous results than his famous
44-15 puzzle "way back in the '80's.  This puz-
zle. we are informed {irom an authoritative
source—Nr. Sam Loyd, himseli, to be precise—
“burst npon our unsuspecting planet like a me-
teor out of the sky. The shattering reverbera-
tions of its arrival spread with almost the speed
of light to the furthermost corners of the globe.
It leveled caste and melted hard human hearts.
Like a medieval plague. it playved no favorites
among its victims, and old and voung, rich and
poor. wise and otherwise succumbed to its ir-
resistible onslaught.”™  Although the editors of
Sciexce axn INVENTION are generally meek and genial souls,
they are looking forward with keen anticipation to the
results of this newest puzzle creation of Mr. Lovd's.
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First Prize $10.00
Temporary Mitre Box
() overcome

the handicap of a

broken wmitre box, the iollowing
procedure was employed.  Two strips
were nailed lightly with brads on ecither
side of the line on which I was to saw
and on both sides of the chord. A
square was used to place the strips on
the wood.—1"crunon 17, Johnson.

Soldering Hints

MALIL soldering irons will retain

heat if plenty of copper wire is
wrapped around them. teaving only the
tp free"—Dr. Ernest Bade.

Handy Dxrill Sight
T\\'O cotter pins, one 1 inch long and

2

another 3 inches are linked together

in the end where they open.  The
smaller one is fastened to the upper
block in a hole drilled in the center

ot the block; the other cotter hangs
looselv.—AMartin (. IHinterton.

3%

for nand-drill from tazo cotter

pins.
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HINTS
| for the !
- HOME
WORKSHOP

Cleaning a Flat File

N

LOWER CORNER / ;
PRESSED m'ro// (

f1\

\FILE ONLY
srock (00 BN / /iy
OF \\\ \,U/,”

SOF T wooD—

DIRECTION OF
STROKES

AKE a small block of soft wood.

Hold file firmly on flat surface with
the haned.  Using the iront bhottom edge
o1 the corner of the block of wood,
whicli will take the form of the teeth
and grooves, slide the block along the
grooves or directly across the file—
Irank Placerian.

<

Holding Screws in Line

HEXN it is necessary to put a

screw in a close place, a serew-
bolding device is not always at hand.
1f the slot in the serew head is rubbed
over i piece of beeswax, soap ov par-
aliin, so as to Qll the slot, the serew will
stick firmly to the serew driver.—David
Jenkins.,

Beloze is shown a mecans
of holding a screze to the
screae driver.

&’ FILLWITH somg

;)\‘,"\ER PARAFFINE

o
if

AL,

$10.00 MONTHLY FOR
BEST HINT i

. END us a photograph or
sketch of your own hint
for the home workshop.

$10.00 is paid monthly for the

best hint accepted and pub-
lished. Others that we publish
are paid for at regular rates.

Here is a chance for you to win

‘a prize for a useful workshop'
%hint. |

January, 1930

CLIP SOLDERED ON UNDER SIDE

~ SILVER SOLDER RIBBON
USUALLY 3" WIDE .003 THICK

Solder Dispenser

AKE a strip of brass or other suit-

able material, 8 long. .7 wide and
1/16” thick. Curl one end into a 3;”
loop. leaving an cpening as shown in
sketch. Fasten clip to underside of
holder, then slip solder into curl of
holder.—B. K.

A Hack-Saw Vise

ADJUSTMENTS

=3 ‘/j WIRE TO HOLD

FRAME FROM
SEPARATING

E&AME PIN

WING NUT

ORIGINAL POSITION
OF WING NUT
AND SCREW

HAND:\
REMOVED _»
EMOVE the handle, wing nut. and
screw that tighten the blade, and
insert them in the frame again so that
they are reversed. A piece of wire is
wound around the center to keep the
frame from springing apart.—/"rank
Placerian.

Novel Polishing Wheel
T:\Kl{ a head or chuck about Y4” to
127 deep and lay in broken carbo-
rundun: or small broken emery wheels,
Melt sulphur and pour in around pieces
while hot.—/. Pfeffer.

| -
!'l‘ M"

. *—LBROKEN EMERY
WHEELS

MOLTEN
SULPHUR

—

Making large grinding acheel from picces.
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INTER
has come
and the snow

Above is shown the
toboggan awith the
scing svhich pre
vents accidents.

Rubber Checker Board

NOVEL checker hoard can easily

be made {rom a discarded rubber
inner tube. irst clean with a steel
brush. mark into squares (64) and color
them with India ink. Paint with elastic
varnish to make board smooth. Cut
checkers to size from tube and coat with
elastic varnish.—Edward A. Kallal.

l

COLOR SQUARES WITH
WATER-PROOF INK

CUT SQUARE PIECE
FROM OLD BALLOON
INNER TUBE

COLOR AND CEMENT
TWO TOGETHER

A
@

MAY BE N
ROLLED s SLIPPEDY

\ BOARD "S§
CUT QUT CHECKERS' IN POCKET

covered hills
beckon with the
white hand Jack
Frost. But manv
are the aitendant
dangers of
winter sports,
skiis that trip
their ungraceful
owner, sleds that
refuse to stop and
toboggans that
like to leave the
slides. Pictured
here is a device
which combines
the speed of the
skiis and tobog-
gans with the
safetv of a good
old bhob-sled. A
wing-like projec-
tion is attached
to the prow of
the tobogzan. as
shown in the il-
lastration. and
projects about
three feet on each
side. No longer
need the winter
sportsman fear
for the sharp
curve or the de-
pression at the

foot of the hill.
P. V. I7an Pettin-
geiis.

Crate-Box Armchair

“<<25. CRATE BOX CUT TO FORM
el ARMS OF CHAIR
-

BOXES NAILED TOGETHER
FOR A SEAT

OPENING ™
CUT FOR
TUCK-AWAY /

CASE —~

UPHOLSTERED

BOX CHAIR
VERY wuseful and easily con-
structed  armchair mav be made

from two crocerv boxes. Remove the
cover and one side of a4 box. Cut each
end down to a height of 514 or 6 inclies
from the rop. This will form the bodv
of the chair. comprising the seat. back.
and arms. For upholstering use an old
blanket or quilt for the inside padding.
—AManki Field.
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Learn Fancy
Skating with
this Device y 1

T “'-‘:.

rore—" [ ]
TALL POLE -

12-0" ARM ~ i

— —i—

: X

[ =
=

l CANVASor LEATHER W
wooD STRips” ||

OU can construct, very easily, this
device for learning faucy skating
with a long pole, a cross-arm of 10 or
12 feet long. a rope. several pieces of
wood 1 inch thick and a strip of leather
or canvas. \Whittle down the top of the
pole until it is pointed, then bore a
inch hole in the top 6 inches deep.
Drive a Y4-inch rod 12 inches long into
this and fasten one end of a rope around
it with a non-slipping knot so it won't
tighten. Set the pole through the ice to
freeze.  Nail the wooden blocks on the
pole five feet ahove the ground and tie
the cross-arm to the pole with the
leather strap.—Dale Van Horn.

A Snowball Catapult

THE baschoard is 48 inches long and
6 inches wide. Two laths are used
to guide the snowball. The cross-piece
is 18 inches wide. 2 inches in thickness
and 4 inches in height. A hole is cut
in the cross-piece to allow the ball to go
out. The inner tube is 3 inches wide
and about 30 inches long.—FE. Ozag
CROSSPIECE

/

INNER TUBE

LATH
GUIDES

BASE
BALL

MOUNTED



The first step in the construction of toy

tunnels is the skelcton frameacork. As may

be seen, this easily built frameacork is for
an elevated tunnel.

HILDREN always like to have a
tunnel for their train, but the
larger ones are quite expensive,

Strong. substantial tunnels are not at alt
difficult to make and require very little
material.  First, any kind of a board is
taken which must be almost twice the
width of the train to go through the
tunnel. The length of the tunnel is im-
material and depends upon the length
of this board. A rough skeleton of thin
strips of wood is nailed to the sides of
this board and these give the outline of
the finished tunnel.  After nailing these
strips together. take some old bags or.
better vet. some old potato sacks and
nail these to the skeleton frame.  While
doing this provide as many folds in the

IWalking beam engine that acorks.

OYS, from which any number of

models may be made, have a fasci-
nation of their own.  The walking beam
engine. illustrated, operates hy means of
two solenoids alternately  energized.
One coil being energized. pulls down
the “piston” connected to a crank on the
fly-wheel. The piston reaching its low-
est point just after dead center on the
crank has been reachad. the second sole-
noid is energized and the operation re-
peated with the second piston.  The
current, which may he from any source
ot clectric energy, is distributed from

Science and Invention

Easily Made
By Dr. E. Bade

This arched bridge, achich can be used in

conjunction acith an elevated tunnel, is very

readily constructed avith the aid of one of
the zvell-knoaen toy canstruction sets.

covering as possible. This will heighten
the final effect.

The tunnel is now almost finished ex-
cept for stiffening and color.  Stiffness
i« provided by painting the entire cloth
frame with free running carpenter’s
glue. When dry. the process is repeated.
Adter the third coat has been applied
and has dried. the old bags will he quite
stiff.  There are two or three ways in
which the tummel may be colored.  The
simpiest is to brush on another coat of
ghue and. before the glue dries. ground
cartlt colors of various shades of brown

NeEw ToyYS

from

CONSTRUCTION
SETS

two hinding posts to two spring sliding
contacts to prevent oxidizing tendency
of sparks. This contact is adjusted by
means of an eccentric on the fly-wheel
shaft.

A useful fret saw can also be readily
Luilt. A vertical frame lies in the cen-
ter of a horizontal one the same size. A
tuble to support the work is fastened in
the center of the vertical rectangle. ‘The
saw {frame slides within the vertical
frame on two rods and operates by two
long levers connected by vertical strips.
The fulerum is one-guarter the distance

January, 1930

The finished tunnel aill loak like the above,
This particular type of tunnel, intcreun-
nected azith a toy construction set railzcay,
simulates a bore throeah a mountuinside.

are sprinkled over the frame.  Inamong
these brown shades a few grains of
brighter colors are sprinkled, such as
blue. red. vellow and green. To in-
crease the effect and to make the tunnel
seem as if cut from rocks, sand is sprin-
Kled on at the same time that the colors
are added. The tunnel may also be col-
ored by adding small portions of glue to
the ground earth colors and painting
these on “any-which-way.” These carth
colors mixed with glue dry rapidly and
are just as cftective as if oil paints were
used.

When making an clevated railvoad,
the tunnel must naturally be placed on
some support.  Under these conditions
the tunnel. while still in its skeleton
stage, is provided with four legs which
are braced internally and the bags are
made to cover the lower part as well as
the upper part of the tumel.

ﬂ-r_ﬂ "-&!f.' oy
i 1 | ¥

ot wAAEET TEM

I orking model of a motor-driven fret sase.

from one end of the main vertical
frame. A short strip comnects the long
lever with a flv-wheel, operated by a
small  electric motor  with  reducing
gears.  The saw. which can be obrained
in any hardware store. is fastened te the
center of the small movable frame, the
lower end being inserted into a slotted
coupler fastened to this frame. The
upper end contains a coupler that can
he raised or lowered. The proper ten-
sion is obtained by a lever, ceeentric
arm and ratchet. A guard to protect
fingers may be attached.
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Writing and Stationery Cabinet

".['*HTC fitted in- APPEARANCE OF FINISHED WRITING
terior of this CABINEY
writing  and =

stationery  cahinet
provides ample ac-
commodation for
writing material
and a few hooks of

By J. E. Lovett

[ WooDEN BUTTON GLUE

reference, while the
flap when opened
forms a convenient
writing slope. The

OF SWELVES AND DRAWER

’

cabinet, which

/ FIG.3

measures 18 inches
by 18 inches by 10

IO R e LI L

GLYED BLOCKS—__

inches deep, should

be made in oak.. b

The principal

ENLARGED DETAIL QF ORNAMENT
D ON

END SECTION SHOWING DETAILS ‘.

FOR PENS. PENCILS, ETC.~— ':'

y\

in. long by 16 in.
wide by 14-in. thick
toak plywood will
answer, if the solid
oak is not avail-
able). with its top
edge shaped as
shown, being
pinned to the sides,
top and bottom.
The small shaped
rail which is titted
under the bottom is
shown at Fig, 2.
It is grooved into
the sides, and is
tixed under the bhot-

parts are cut from

SHAPED END
FiIg 4 }

; i tom with glued
L_zi'_l._ 5’_..‘._1'2‘_.1 blocks as at Fig. 3.
. ——1?ﬁ The flap is of 14-

%-iu]. timber, - ELEVATION FiG. 2

The ends or sides i} )
are shaped as e 7
shown at Fig. 4, AT 8
the top is 17} i

inches lang by 714
inches wide. Re-
bates are cut at the

¢
1%

hack edges of the - |
sides for the recep- “ o
tion of the hack, J 3
and dovetail

| CLENTS FITTED ON ENDS |-
L{ TO PREVENT TWISTING |

17

DETAIL OF

grooves are cut to
receive the top and
bottom, as shown
at Fig, 4

The back is 1714

FLAP SHOWING CLEATS

F16.6

F1G. 5 DOVETAIL

The appearance of the finished acriting cabinet and details for its construction are shown
above. Ample accommadations for acriting material and several books are provided
as scell as a flap schich forms a suppurt schen writing.

in. timber, framed
at the ends 1Y,
inches wide, as
shown at Fig. 3.
It is hinged to the
bottom, and should
be fitted with a
lock and key or bhall
catch.

The interior fit-
tings should be of
Y4-inch material.

10 The sides, top
and bottom are
dovetaited: this
(Cont.on page 833)

Reflectors for Amateur Movie Makers

;\af_m
MZION
Lol

REFLECTOR-SHEETY .
LEQNING RERINST TRIPOD 4

The reflector sheet can be supported by the
tripod as illustrated above.

HE cause for poor results with the
use of home movie and still, or or-
dinary cameras. is the lack of light
upon the subject. In using amateur
movie cameras, it is necessary to have
sufticient, hut not an excess of light. on
the subject being photographed.  Over
exposure is as bad as under exposure.
Give the subject plenty of light, but con-
trol the light by the use of a reflector.
ITome-movie cameramen will find the
use of a large sheet of wall-board as a
mirror a decided usset to their equipment.
As the sketches show, the use of it "on

By Raymond B. Wailes

location”™ seems rather primitive; hut
nevertheless it produces the results—that
of lighting up the shadows in the picture,
for instance—reflecting the light up and
under the chin of the subject, and under
the hat visors, etc.

A sheet of wall-board as large as can
be conveniently painted with aluminum
paint and fitted with screen door handles
is easy to handle. A small stick set up in
back of a xheet will act as a prop to re-
flect the ~kylight upon the subject. One

LAMP SHADE
WITH 200-250
WARYT LAMP

A hand spot or flood lamp can he made
easily <cith a lamp shade and a 200 to 250
acatt lamp.

4
ENAMEL KITCHEN J7- =
TRBLE TOP OR [
COMPOSITION BOARD

Enameled kitchen table tops or composition
board make excellent reflectors.

means of supporting the sheet is simply
leaning it against the legs of the tripod,
if one is used.

By reference to one of the sketches it
can be seen that the sheet of hoard should
be plared so that the angle A is equal to
the angle B. The full sunlight is reflected
upon the subject only when this is so.
LEven with no sun in the sky, the reflect-
ing bowrd will cast light upon the subject
frow the sky. brightening up the shadows.

tContinued on puge 836)
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WARM AIR |

GOES OUT i{ N
; s ‘f’\ A

COLD AIR
COMES IN

Winter Use for Electric Fan
$5.00 FIRST PRIZE

OUR electric fan may be made
.to earn its keep in the winter as

well as during the summer
months.  Many times it is found that in
the workshop as well as in some homes
the room containing a heater or register
will be quite warm and the adjoining
reoms cold.  All that is necessary is to
install the electric fan in a hole cut
above the door between the two rooms
and to leave the door open. This gives
a constant circulation of air that keeps
l.oth rooms at the sanme temperature.—
Kenneth B, Murray.

Removing Car Body Squeaks

HE practical way to eliminate
squeaks in an aunto body. due to the
springing of joints in the wooden frame.
is to reinforce it with a metal bracket,
which may  be attached  with  wood
serews and bolts.  The flanged triangu-
“Tar section of the bracket forms a rigid
hrace for the top joint and the leg
serves to support this from the pillar.—
C. T. Schacfer.

Sack-Pouring Device
HE process of pouring sugar or

other ma- -
terial from a / ,]
paper sack is 3

a tedious one.
Try this: Cut
off the bottom
and top of a
tohacco can,

insert it into the
mouth of the bag
and then put a
rubber band
around it as
shown n illustra-
tion—Frank 1,
Bentley.

Science and Invention
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Making Balsa Spars for Model
Boats and Airplanes

N forming round spars from bhalsa

and other light woods for model air-
planes and hoats, a simple method is to
select a nut with a hale slightly smaller
in diameter than the desired size and to
drive or draw the strips through it.

The reason for using a nut ot smaller
diameter than the finished spar is that
the spar will expand slightly after being
arawn through. Pass the strip through
the nut several tines to insure uniforms-
itv.—Simon Cherry.

A Simple Rubber Stamp Rack

FFICE workers who must use sev-

cral rubber stamps in their duties
and who are forever getting their
lingers stained with stamp-pad ink in
picking out the correct rubber stamps
will find a great time saver and temper
saver by investing in a few metal serew
eves. By hammering some small nails
on the inside of the desk drawer and
screwing the screw eves in the ends of
the stamps there will result an eflicient
“statnp rack.” Hang the stamps on the
nails.—1:. L. Dunbar.

How to Render Paper Fireproof
JHETIIER the paper be plain,
written, printed. or even mar-
Lled, stained or painted for paper hang-
ings. dip it in a strong solution of alnm
water and thoroughly dry it.  In this
state it will be fireprooi. It will car-
honize in a fire but will not bliaze to any
extent.—/liugene D. Yalcs.

Animated Toys

OR purposes of display or nursery

amusement, small floating  objects,
such as boats, etc.. if put in a round
howl, will he kept moving in a circle if
a piece of gum camphor is dropped into
the water.  This keeps pushing the
water from it and the objects keep
going in a circular motion without other
assistant.—12. .. Dunbar,

(Note:  Swmall  picees of camplior
about the size of peas can be tied lo-
gether, preferably by passing the thread
thirough the center of cach picce. Hhen
this chain in dropped into the water it
el moge like some strange water aii-
wmal. The slightest bit of grease on the
surface of the water will stop ol moze-
ment—ILditor)

Patching Sacks

I.D sacks may be patched by past-

ing a patch of the same material
over the holes and ironing.  The heat of
the iron hardens the paste and the patch
will outwear the rest of the sack. Com-
mon flour paste is used.—/! cranon 17
Jolnson.

Cocoanut Shell Bird House
NOVEL

wren house

may he made from a cocounut shell. A
7¢-inch hole is drilled in the shell for a
doorway and the milk is drained off.
The top of the shell is next cut oft with
a hacksaw and the meat is seraped out.
The shell is glued to a board about 7
inches square. which may be painted
any desired color. Then a serew-cye is
put in the center ot the board for i wire
hanger.— ! cruon 17, Jolnson.

Cigarette Pin Cushion

HALF of a cigarette, any brand,
will make .zn excellent pin cushion.
The tobacco and paper will hold a grem
many pins securely and safely even
aiter some of them have been removed.

—Frank 117, Bentley.

Improved Can Opening

OR easy and clean opening of a tin

can, cut the top about hali way.
Leave a bridge of 3§ inch and then
make another cut to the original start-
ing point.—Rudi 1", Mandl.
END POINT OF
FIRST CUT
DIRECTION

OF FIRST
LT

STARTING POINT
OF SECOND CUT

BRIDGE

HISTARTING

POINT

¥ {OF FIRST
— CuT
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Handy Kitchen Towel Rack

HIS consists of 2 pieces of 34-inch
wood, two lengths of dowel stock to
slip into holes drilled in the end pieces,

TOWEL RACK

FRONT VIEW
GUIDE

and 2 strips of 34-inch wood. forming
slides which are fastened with screws.
A knob in front serves for pulling rack
ovut.—Vernon 1. Jolnson,

Sharpen Razor on Paper

N a motor tour T forgot my razor
strop. | got a newspaper. folded
it and tied both ends. The paper {fold
was of six thicknesses, the length that

of an ordinary razor strop. T stropped
my razor in the usual manner and found
this novel strop to be very cfiicient.—
lugust Jeffers.

Decorating Polished Tools

OMMERCIAL-ILOOKING whirled
decorations on tack hammers, hunt-
ing knives. flat metal parts of guns,
paper-weights. or anvthing of steel can
he made by a drill press, a piece of cork

and some fine valve-grinding compound.

The compound with a little oil is
spread over the metal object while a
round piece of cork ¢wood will do, but
is not as good) is placed in the drill
press instead of a drill.  Rotating the
cork over different parts of the object
will result in overlapping whirls. mak-
ing the article look much Detter.

A hand drill can he used if a second
person holds the cork in one spot. For
this purpose use a board that has a hole
in it the size of the cork.—A. O.
Flinner.

$5.00 |

will be paid each month for
the best wrinkle or recipe sub-
mitted to the editors and
which they accept and publish
in these columns. All other
ideas accepted and published
in this department will be
paid for at regular rates. Ad-
dress your ideas to—FKditor

Wrinkles and Recipes. |

How to Make a Reducing Glass

AKE an ordinary wafer razor blade

and fll one of the holes with water.
The drop will remain suspended. Any
picture can be  viewed through it,
greatly reduced in size. Hold the blade
about one inch above the picture. The
picture should be upside down, since the
mmage is inverted. It is often desirable
to know how a drawing will look when
reduced for printing. This method is
especially  suited for viewing illustra-
tions which are to be greatly reduced in
size.~—/Frank Sclhimilowite.

(It would always be a good plun to
cover the illustration with a picce of
glass, to prevent the water from acci-
dentally dropping on a pen-and-ink
drawing.—Editor.)

Brown Stain for Wood

N excellent vet simple brown stain
for wood consists of a saturated
solution of potassium bichromate in
water. Tt needs no rubbing and leaves
a bhrown satin-like finish, which cannot
be produced by pigments.  An excellent
surface for applyving a finish is left.—
Iitbra I elsch.

(Potassium  permanganate, used the
saie weay, is ulso execllent—Iditor.)

HE tourist frequently finds it diffi-

cult to locate a convenient hook for
his razor strop. Here's a novel one.
Take a small brass safety chain. I'ut
the first link on the ¢ye of the strop. as
shown. Insert a match, nail or other
bar-like object between the two. This
will hold the strop very well—Frank
11", Bentley.

Adhesive Paper Moistener

N old film spool can be used very
handily for this purpose. Bend the
enas of two nails at right angles, after
rentoving the heads. and place in end of

filn: spool. Wrap several turns of cloth
about spool and then submerge it in
wiater  until  thoroughly  saturated.—
—Frank W. Bentley.

A Trick Cigarette

HIS simple trick consists of insert-

ing a toothpick into an ordinary
cigarette, When it is smoked in a holder
the ashes will have a tendency to ad-
here an unusually long time, occasion-
ally until the cigarette has been smoked
way down to the holder.—Leslic I°. Car-
P“”f(‘r_ BEFORE SMOKING

AFTER SMOKING
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Readers’ Opinions and Comments

Will Be Welcomed by the Editors

Jupiter’s Light
Iditor, SCIENCE AND INVENTION:

While reading some of the articles in
vour magazine, a confusing problem arose,
which has caused considerable dispute.
This we are submitting to you for final
determination.

Is the light that is emitted hy the planet
Jupiter, its own light, or is it merely the re-
flection of sunlight?

Does Jupiter emit its own lHght, thereby
making it visible to the other heavenly
budies, without the assistance oi the sun's

g3
DAYSE MarTix Hers,

Hopewell Junction, N. Y.

(Uil recently it was supposed that the
rapid changes of the surface markings of
Jupiter were due to cloud formations and
that the planet had to be almost red hot to
cause such a rapid change.

In 1914 and 1922 Dr. Coblentz showed
that the radiation which comes to us from

the planet is almost entirely reflected solar
radiation, and he proved that the tempera-
ture of the surface of the planet Jupiter
was near —I140° C. This is just about
what might be expected ii but little heat
comes up from the interior of the planet.
The assumption then is that the atmosphere
about Jupiter consists of permanent gases
and the clouds might be condensed particles
of carbon-dioxide or other substances
which are familiar to us as gases, but
which boil vigorously at temperatures even
far below zero. While Jupiter may be hot
inside it is not seli-luminous.—FEnrTor.)

The Ouija Board
Iditor, SCIEXCE AND TNVENTION :

1 would greatly appreciate vour informa-
tion about the Ouija Board. Doces it
really reveal secrets, hidden events, or is it
a humbug ?

You deny supernatural power (spiritual-
ism) in its operation; so o 1. But on the
other hand many lionest persons affirm that

Science and Invention

the Ouija Board’s foretellings proved to be
facts.

In the November issue of your splendid
magazine you acknowledged your belict
that our subconscious mind is the causative

factor in the operation of the Ouija Board,

What does that mean? Would like to
know a little more about this mystery.
Rev. Lovis UNGER,
Hamtramack, Mich.

(There is no doubt but that in many
instances messages, supposedly delivered by
a Ouija Board operator, foretold what
subscquently came true. These cases are
pure coincidences.  In many others the
Ouija Board message was so perverted as
to make it fit the circumstances.  SCIENCE
AND INVENTION magazine, as vou undoub-
tedly know, has a standing offer of
$1,000.00 which it will pay to anyvone who
will produce any readable message on an
Ouija Board, the letters of which have
been transposed by us and the operator,
securely blindiolded. Up to the present
time no one has been able to produce even
one readable message.

Most of the individuals who operate
Onrija Boards do not know that they thems-
selves are controlling the movements of the
indicating device.  Nevertheless, suthcon-
sciously they are doing so. [t is this same
mind, so to speak, that acts when we are
dreaming. We are not consciously aware
of the experiences through which we pass
when dreaming. The same is true of a
bonafide Quija Board operator.  Te does
not know that it is his own mind that is
causing the movement of the indicating
dial. planchette or other signaling means,
—kpiTor.)

More Pages
Lditor, SCIENCE axD INVENTION:

Fvery succeeding  number of  your
montlily leaves me with a growing sense of
irritation against a feature that is more oh-
vious the more interesting vour journal
becomes. T refer to the short distance he-
tween its outer covers and [ wonld be glad
as no doubt would many other readers. if
this one fanlt in an otherwise faultless pub-
lication could be remedied.  You will
better understand just how highly your
magazine is appreciated here when I re-
mind vou that Clydebank is in Scotland,
and that T {fully realize that a larger
monthly might well result in its increased
cost.

January, 1930

What Our

With every best wish for your con-
tinued success,
Jasmes A, Haxxa,
Clydebank, Scotland.

(The number of pages in SCIEXCE AND
IsvenTION magazine is substantially the
same as it has been for several years.
There has beetr no decrease in the amount
of text space. Now. however a greater
number of articles are found within the
cover pages.  You may rest assured that
should there be a change in the text matter
in this publication it will be in the nature
of an increase rather than a deerease in the
number ol pages.

We thank you for your compliments.—
XoiTor.)

Headless Insects
Editor, SCIEXCE AND INVENTION @

I am a regular reader of your magazine,
Ii 1 remember rightly you once published
an article about some scientists who kept
the head of a dog alive for a considerable
time after it had heen severed from the
bady.

Quite hy accident I snapped the head of
a fly from its body with a rubber band. 1
was surprised to see that the fly's body
continued to live for nearly twelve hours
and every time it was touched the fly would
buzz around, T thought perhaps that you
might be interested in this fact.

JasES SiaMoNs,
FFort Dodge, Towa.

(The further one goes down the evolu-
tionary scale of animals the more easy is
it to keep the bodies of animals alive, even
though the head has heen completely sev-
cred from the body.

If one of the arms of a starfish meets
with an accident the injured appendage is
cast off near its base and after a time a
new one grows out.  The body of such a
starfish can be cut in two and cach of the
parts can regenerate the other parts that
are missing. The same is true of earth
worms.  1i the body of an eartl worm

should be cut in two, no particular harm
results,

Many experiments have been made in
graiting the head of one insect to the body
of another. These were described in past
issues of this publication. However, the
experiment with the dog's head is the first
one that was ever made with an animal
considered to be so highly developed.
—IimToR,)
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The Faucet Problem
Ldilor, SCIENCE AxD INvENTION

This prablem was presented to us by a
party who could neither prove nor explain
the answer to us satisfactorily,

There are four buckets, each holding an
equal quantity of water. This quantity is
unknown,

Bucket No. 1 is set under a faucet and
takes ane hour to fill.

Bucket No. 2 is likewise set under a
different faucet and takes two hours to fill.

Bucket No. 3 is set under a third. faucet
and takes three hours to fill.

Now if all of these faucets are turned
into the fourth bucket how long will it
take to fill this bucket?

This is the way it was explained to us—
Bucket No. 1 takes 60 minutes to fill: No. 2
—120 minutes: and No. 3—180 minutes or
a total of 300 minutes for all. The individ-
ual then divided the total by ten,

We are at a loss to see where he got 10,
nor can he explain it satisfactorily. He
tells us the answer is 36 minutes, when all
three faucets are run into one bucket, but
we cannot prove that he is correct.

Miss Jessie 1. GRreex,
Miss Darorny H. Rorsk,
Naroton Heights, Conn.

(The answer as given is incorrect. Here
is one of the casiest ways of figuring out
this problem. Supposing we take 360
minutes as the lowest common denominator,
using the other time intervals of 60, 120
and 180 as the numerators. You will then
find that faucet number one will fill six
buckets of water in 360 minutes. TFaucet
No. 2 will fill three buckets of water in
the same length of time and faucet No. 3
will fill two buckets of water in the same
interval, Thercfore, 11 huckets of water
will be filled in 360 minutes or one bucket
of water will be filled by all three faucets
in 32 8/11 minutes or 32 minutes and 43.6
seconds,

Another way of figuring shows that
faucet No. 1 fills 1 bucket per hour: faucet
No. 2 fills 1/2 bucket per hour and faucet

No. 3 fills 1/3 bucket per hour. Adding
1these together we find we get 11/6 buckets
per hour, or 1 bucket in the same interval
of time as indicated heretofore.—EmTor.)

Science and Invention

Think

More Dope for Inventors
Editor, SCENCE AxD INVENTION !
As on old reader and hooster of your
magazine I wish to pass on some advice ii
you will permit.

Occasionally you publish a page of much

needed inventions. I am sure vour friends
and patrons are interested in inventions and
many of them are capable of inventing the
things that are now dreams.

If you would continue this sort of a page
every month T am sure many rcaders would
appreciate it.

Permit nie to say that your publication
cannot bhe beat for inspiration to the am-
bitious inventor, A Constant Boaster,

L. I*. Riixg,
Chicago, I11.

(The Latest Patents department of this
publication always shows the ambitious in-
ventor what other inventors are doing
along popular lines and this page presents
a series of rather good and unusual ideas.

In the Patent Advice department there
is frequently a series of questions that are
answered in such a way as to help the
average inventor. They disclose the rea-
sons for inoperativeness of some of the
suggested ideas. It is not always easy for
an ambitions inventor to huild an apparatus
that would completely overcome the diffi-
culties enumerated by the editor of that
department.  Sce the answer to the question
on railroad crossing gates in this issue.—
Fvrror.)

Suggests Other Contests
Fditor, SCiExCE AXD INVENTION :

I have been a reader of vour magazines,
SCIENCE  AND IxvENTION and “Amazing
Stories.” for the past two years: in fact,
ever since “Amazing Stories” appeared on
the newsstands. It was through this maga-
zine I was introduced to SCIENCE AND
INvExTION.  Since that time I have been
an ardent newsstand subscriber. I have
never missed a single issue,

T can truthiully say that I have gotten
more cenjoyment from SCIENCE AND INVEN-
TIoN than from any other magazine : how-
cver, there are some things that T consider
a loss of time to read, the modlel depart-
ment. for example.

The model department is all right in
principle, but why must you give a trophy

819

Questions and Discussions of
General Scientific Interest

cup as an award? To a man of deeds a
cup means nothing, but give him somethinyg
he can do things with and his joy is un-
bounded; he is the most grateful of men,

Now, to get to the root of the bush I've
been beating around. Why not start a
new series of contests to be lield, say, twice
a year in which all of known sciences are
to be represented, in their turn, and to
award prizes oi worth-while value to agree
with the nature of the contest held >

Of course, I'm going to suggest a series
of contests. The first concerns that peer
of all sciences, one which has done more
than anything eclse in the world to alleviate
human suffering, namely, bacteriology.

Suppose a contest is started, say., nest
September ; allow me to suggest a tenta-

tive list of conditions. If it were starterd
a

\ ‘,'////

in September it would, under these condi-
tions, continue until September oi the fol-
lowing year.

IFor the first condition :

A candidate must submit to a group of
eminent  doctors  and bacteriologists, a
series of water-colors in characteristic
ficlds of as many of the known organic
parasites and saprophytes as possible,

(2) These shall be painted on a Bristol
hoard of wmiform dimensions, preferably
five by four inches, with the cirenlar fiell
three inches in diameter.

(3) They shall be mounted on a blank
sheet of loose-leal notehook paper, appro-
priately labeled.

(4) They shall be accompanied by the
following information on a separate sheet.

All possible material concerning the or-
ganism e. i. When discovered., By whom.
Under what circumstances. Pathogenicity.
Methods of culture. [solating.  Animai
moculation.  Chemical composition, Effic-
acy of various methods of destroying and
sterilizing.  General description.

(5) To the candidate submitting the
most complete series a suitable prize will
be awarded. I would suggest a micro-
scope, one of the hest to he had, costing
from §$450 to $300.

This form can be used for various other
craits and sciences, such as chemixtry,
biolozy, pharmacy, wond-working, astron-
omy, mathematics, physics, electricity, and
50 on indefinitely.

I have chosen bacterinlogy as an exam-
ple hecause it is to he (I hope) my pro-
ft'SSiun.

J.G Q.
HMospital of Rockefeller Institute,
New York City.

(We would like to hear irom other of
our readers about the proposition outlined
by J. G. Q.—Editor.)
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Radio Star Viewed at New Televisor

1SS FLORENCE SHEA. selected

as the most beautiful radio star in

America, is shown here with the
new General Electric Company’s Televisor,
recently displayed at the Radio Fair in
New York., This television apparatus is
the result of extensive experimentation
and embodies all the improvements from
the vast laboratory at this company's dis-
posal. Several new features are included
in this new apparatus.  Six-stage ampli-
fication. a thirty-inch scanning disk and
four large photo-clectric cells comprise the
essentials of this set.  As you will notice,
the set is more compact than the usual tele-
vision set.  The writer viewed this set in
action and can say that it marks a decided
improvement.  The image obtained on re-
production was quite clear and about a foot
square in size.  This greatly enlarged
image at the Yeceiver is obtained by the use
of a neon-crater tube placed behind the
rotating scanning disk, which contains a
spiral of lenses.

January, 1930
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This Receiver Has «DX”
Appeal

IS, it's a radio receiver that the good-

looking girls are perched on—helieve
it or not! This large receiver was dis-
plaved at the recent radio shows to demon-
strate that o receiver conld be made to
sceure the finest selectivity and long dis-
tance reception, in spite of the many strong
stations on the air and the closeness of the
broadeast channels. 1t has four stages of
tuned radio frequency and four stages of
andio  frequency.  lucidentally it has a
wave-length range of from 35 to 3.000
meters.  The dials may be interlocked.

Why Not Radio for Every Hospital?

Above illustration
shows earphones, cord
of achich is plugged
into aall connection
leading to central
switchboard.,

ADIO has been a great boon to the
sick. who have found a constant
source of amusement amd diversion in

listening in on programs. In large hos-
pitals the greatest problem in connec-
tion with this source of amuscment has
always been the necessary room for an-
tenne and the cluttering up of the pa-

tients’ rooms with many different sets.
Now the Radio Corporation of America
has come forth with an arrangement
whereby the radio reception in a hospi-
tal. hotel, or any other large building
with a number of outlets can be con-
trolled  from a central  switchboard.
This system employs only one antenna,
has a choice of four broadeasting pro-
grams, and may have any number of
outlets to the rooms throughout the
building. The mixer and control pancl
may be operated very simply and re-
quires no expert maniputation. The vol-
ume may be controlled at will, as well
as the program sclection. FPhe patient
has merely to signify his like or dislike
of a program, and by means of jacks,
similar to a telephone switchboard. any
particular program of the four being
received at that time may be sent
through the wire leading to the outlet
in the patient’s room. In this manner
the problem of amusement in such insti-
tutions has been considerably simplified.




January, 1930 Science and Invention 821
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How High? Asks the Flier.
Here’s the Answer

HL recent success of the U. S. Navy

with the automatic depth-finding in-
strument has prompted Leo P. Delusso of
Los Angeles. California, to investigate the
possibilities of such an instrument in com-
mercial flying.  He is shown in the picture
below with his invention, which he calls a
“sound frequency analyzer”” Tlhe instru-
ment which he hopes to perfect would au-
tomatically record on a dial the distance
to the earth, a mountain or other solid
objects for the information of pilots flying
in the dark or fog.

ING SING, the great gray collection of

buildings on the Hutson River, home
of New York's lawbreakers, has recently
installed one of the most elaborate systems
of radio receivers yer seen. The entire
arrangement is the work of one of its in-
mates, an electrical expert, who is shown
in the picture above in the central control
room in Sing Sing. At the left of the
picture is shown the commercial loop op-
erated recciver. To the right are the two
nine-tube amplifiers housing six push-pull
amplifiers.  The first threce tubes supply
21 loud speakers, the next three supply 300
headphones. the next threc 680 head-
phones, and so on for a total of 2,300 head
phones. The receivers arc wired in mul
tiple series and so arranged that if some
break down the rest of the system will
continue to function. The system runs
throughout the large number of buildinws
at Sing Sing.

Photos Radioed 14,000 Miles, England to
Australia, in Four Minutes
ANE\\' radio  transmitter which

sends photographs, maps, or illus-
trations has recently been perfected by
Captain Otho Fulton. This system may
be used on radio transmission. on wire-
less telegraphy. or over telephone lines.
One of the features of this instrument,
which has already been adopted in prac-
tically every country in Europe for the
sending of weather charts. maps. and
the finger-prints of criminals. is that it
is small and portable. The machine is
nothing less than marvelous. needing
only three and a half to four minutes to
fransmit a photograph—a  photograph
having been sent 14.000 miles in four
minutes from England to Australia. At
the right may be seen Captain Otho
Fulton, perfector of the machine along-
side of this unusual instrument.
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Chicago Police
Use Radio to
Outwit Outlaws

ADIO has become part of the present-day police force
equipment.  With the great increase in crime in the
city of Chicago, ofticials of Station WGN offered the

iacilities of the station to the police in order to demonstrate
that radio could advantageously be employed in catching
criminals.

Police Cars

NUMBER of automobiles were equipped with radio

receivers. the antenna being placed in the roof of the
car. ‘The controls of the radio set were locked on WGN's
wave length. So successful was the radio service that it is
planned to extend its use over the entire citv. When a call
comes in to the station, the program is inunediately inter- . . . . .
rupted and the police alarm broadcast to the automobiles, T"‘[ above illustration shows a microphone installed in a bank
which then proceed at a fast rate to the scene of the crime. Gl A ""“{r;;' ;,Z:'f:,”:;“:’:" (7;‘”{!”1/(7'";’[:”" ez, e GhoLs
In order to broaden the service ’
begun by Station WGN, the Po-
lice Department has obtained the
use of the Naval Reserve Station
NDS. which is situated on the
north side of Chicago. In the
near future it is planned to make
the police broadcast on low wave
lengths so as not to interrupt the
regular broadcast programs and
also to insure a certain degree of
secrecy.

Radio Watchmen

N alarm system. consisting of
a microphone, amplifier and

The illustration above shosvs a police car equipped acith

radio hurrying to the scene of a robbery after being notified

of the crime from the broadcasting station. At the left is a

bank wvault radio installation, achich promises to curtail any
robberies in this direction.
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% SPEAKERS sages, consisting of license numbers of stolen cars, miss-
ing persons and other police information. were also
received.

TO POWER SUPPLY - a.q . . .
Several reports of the efficiency of radio as a police

] _ ) aid were recorded in the station logs during the month.
speakers, is now being installed in several bank vaults. The Tn one instance a police boat received a call and learned that
slightest noise in the vicinity of the vault will he amplified 2 man with a gun had been seen going into a store. In 30
greatly, and, issuing from a loud speaker, will give warning  seconds the boat arrived at the scene and the man was ar-
to the watchmen on duty. A line might also be led from rested. Two men were arrested by the erew of another sta-

the bank to the nearest police station. tion cruiser 19 seconds after the police had been notified that
they were breaking into a store.  Several instances of cur
Radio-Equipped Cruisers stripping were reported to the police. and in three cases the

cruisers arrived in time to arrest the thieves. One of the
REWS of the radio-equipped boats of the Detroit Police  runs was made in 60 seconds. another in Y0 seconds and the
Department have made 96 arrests during the month of  third in 2 minutes.
May, acting under orders broadcast from central stations. The cities of Detroit and Chicago have heen pioncers in
Since April 7, 1928, when the service was first inaugurated,  the use of radio for man-hunting \purposcs. 1t is expected
718 arrests were made. These arrests required 11452 min-  and hoped that other cities will follow suit and cquip their
utes. The hoats received 508 orders directing one or more  police departments with radio so that photographs and
to the place of the crime. Three hundred and nine mes-  fingerprints can be quickly radioed from one city to another.
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T HE set shown at the

right. with chassis
helow, is the neutrodyne-
plus circuit. product of
Philco. It is an a.c.
eight-tube set (including
rectifier ), with tuned an-
tenna stage. three stages
of tuned radio frequency
(UX226 tubes). detector
usit UY22/. two

audio stages. two UN245

power tubes in second

stage push-pull.

BOVE is shown a new nine-tube a.c. receiver.
manufactured by Brunswick. 1t has three tuned
radio-frequency stages and a tuned detector, all using
heater type tuhes: a socket power unit using a heater
tvpe tube for the first audio and two UN245 tubes in
prsh-pull for the power stage. A 280 double-wave
rectifier tube and a voltage rvegulator tube complete
the unit.

HE recent trend in

I radio sets displaved at
the radio shows in
New York, Chicago, and
Washington has been to the
screen grid circuit, with 2m-
phasis on greater selectivity
and better reproduction. All
of them displayed in cabi-
nets of unparalleled beanty,
the selling value of a set
seems to rest in great part
on the last qualit . Here-
with we show you some of
the most prominent sets.

ONE of the latest screen-grid sets. an inexpensive one. is shown above. |t
is the unitrad circuit product of Crosley, utilizing eight tubes. including
three 224 screen-grid radio frequency tubes. A special feature of the set is 2
range control, which provides a greater control of volume with minimized dis-
tortion. The set is otainable with or without cabinet lees

HIES Silver-Marshall set utilizes four screen-grid

tubes (one power detector and three r.f. tubes).
The audio stage uses two power tubes in push-pull.
Another feature of the set is the coupling of the first
and second radio-frequency stages with a band selec-
tor which provides maximum selectivity,

NEw RADIO SETS

HE above is the Colum

bia a.c. eight-tube set
shown with a portable pho
nograph aund electric pick
up. lt uses four heater tvpe
tubes (in the four r.f. tuned
stages) and two power am
pliher tubes in the audio
push-pull output. Single dial
control and complete shield
ing are amony its features.
A plug-on connecting cahle
or a radio-phono link may
be used. The feature of the
combination is the selector
tuner. which permits instan-
taneous tuning in of any
eight stations on the dial.
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Radio “Eye” to Guide Planes

[ Y XPERIMENTS with a low power visual radio heacon

are now being made. in an effort to aid flvers in
1 finding flying fields during fog and at night. To
make use of the new system an airplane need only to be
provided with a small receiving set carrving an indicator
which tells when the aviator deviates from his course.
These experiments are heing carried on at Mitchel Field,
Long Island. The airplane used in the experiments is shown.
This plane has the new type vertical antenna.

How to House Airplane-Cloth Speaker

HE two photos
illustrate a novel
method of enclosing
the popular airplane
cloth speaker in a
console. The speaker
is set in the lower
part of the cabinet
and covered with an
ornamental erili
work. The radio set
is placed in the upper
part of the cabinet
and is adjusted from
the top. Auxiliary
apparatus such as
the power device and
amplifier are placed
hehind the speaker.
Such an arrange-
ment offers a useful
suggestion to the
radio listener who

orvefers the air-
plane speaker to
the dynamic type
speaker. In mak-
ing the cabinet
for this speaker it
would be well to
keep in mind that
it should be stur-
dilvy  constructed
10 prevent para-
sitic vibrations,
Jarts of the set
should also bhe
mounted so that
they do not vi-
brare. A phono-
graph turn-table
and pick-up can
he easily mounted
on the top panel,
making a phono-
graph-radio com-
bination. Excel-
lent quality of
reproduction will
result with this
arrangement.
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William White, Chiei
Operator. is shown setting
course on the goniometer ar
Mitchel Field's new radio hea
con. It lays a course for planes
within five hundred miles.

As the receiving indicator in
the airplane is of the visual
type, it is not necessary for the
aviator to wear head phones
and signals may be received
without fear of interference from engine noises. ‘T'his
device should be a great aid to both commercial and miti
tary flvers.

The indicator may be installed on the instrument board in
front of the pilot, where it will be most convenient.

Movies and Radio from One Console!

HE diagram below shows how an attractive radio sct
and motion picture projector combination may be in
stalled in the same cabinet. The radio sct and loud speaker
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may be any popular type. A\ novel use of a mirror and
ground glass screen is made in the arrangement for project
ing motion pictures. As is shown, the pictures are reflecte
from the mirror to the ground glass opaque screen. Radio
programs may he tuned in as an accompaniment to the
picture being shown. Thus two modern inventions are com-
hined in one attractive cabinet.



Dry Rectifiers

(740) John M. Rogers, Schencctady,
N. Y., writes:

Q. 1. Will you please describe the dif-
iecrent types of dry rectifiers now in use?

Q. 2. Please give diagram of how to
connect the separate plates of such a recti-
fier to the sccondary of the single trans-
former?

A. L. There are two dry rectifiers on
the market, the first is the so-called copper
sulphide plate (which depends on the for-
mation of a film by eclectro-chemical ac-
tion) ; the second is the copper oxide type.
The latter does not depend on any chemical
reaction for its rectifying property ; there-
fore, it probably will last much longer.

The first copper oxide rectifiers to he
manufactured consisted of two discs per ele-
ment, a “mother” copper disc, a copper oxide
layer, and a lcad washer. These rectifiers
when used in radio sets and for other com-
mercial uses were very bulky, and con-
sequently some improvement was needed.
The Kuprox rectifier is the copper oxide
rectifier which is most commonly used at
present.  As shown in the drawing, in this
column, the plate consists of the central
“mother™ copper plate enclosed by a laver
of copper oxide and metallic copper. This
plate is a complete rectifyving element and

MOTHER DIsC
COPPER
PLATE
;
Kl INSULATING
4 TUBE
A \‘“ COPPER OXIDE
; \V\LAYERS
 REDUCED CROSS SECTION

COPPER FILMS OF DiIsC

Above illustration shoass construction of
elements of copper-oxide rectifier.

is only 0.253” thick. This rectifier is very

cfticient, and does not deteriorate for a very

long time.

The copper sulphide rectifier consists of
five separate and distinct parts: a copper or
brass radiating plate, a soft lead washer,
copper sulphide dise, magnesium disc, and
a lead washer, This rectifier is quite as
cfficient in the quality of current supplied,
but due to electro-chemical reactions, it de-
generates in a very short time,

A. 2. The best way, and, incidentally, the
way these rectifving clements are connected
in commercial rectifiers, is in series par-
allel,  The diagram of such a connection is
shown here.  You will notice that 12
Kuprox discs are used to ebtain full-wave
rectification from the single transformer
secondary. The same connection may be
vsed in the sulphide type of rectifier ex-
cept that two 8 element units must be used
to obtain the same output.

Bulb Testing

(741) James C. Wilby, Minneapolis,
Minn., writes:

Q. 1. Could you please tell me some
simple way of testing radio tubes? I have

Science and Invention

seen diagrams in many of the service bulle-
tins, but they are all rather complicated.
A. 1. We have recently run across a very

TO BATTERY
OR
SPFAKER P4

/

N
A N

N
I*--A.c. INPUT ---—|

Diagram shows 12 copper-oxide plates con-
nected in series-parallel.

simple means of testing radio tubes in the
current issue of Radio. On the right is
seen a diagram of the testing apparatus. If
the tube is in perfect condition, lamp 3
should light on placing the tube in the
socket. Lamps 1 and 2 should remain un-
lit. If lammp 1 lights, it shows that the
grid and filament are touching. If lamp 2
lights, it indicates that the grid and plate
are touching. A simple and sure means
of relieving these situations is to gently
tap the tube in the palm of the hand; this
will often scparate the elements.

Voltage Regulator
(742) Lester J. Ochs, Tampa, Fla,

writes :

Q. 1. I have heard recently of a power
transformer which is used as a voltage
regulator. Wil yvou please describe it and
its actions.
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Windings of «oltage regulator trans-
former.
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A. 1. This instrument is known as the
Potor and replaces the old method of re-
sistor—transformer arrangements, and the
use oi adjustable taps on the transformer
primaries, This instrument is very sensi-
tive and in commercial form the windings
are arranged so that any voltage may be
controlled in the output.

It consists of four windings instead of
the usual two: the primary. the additive,
the subtractive, and the secondary wind-
ings. The coils are so comiected that the
flux paths of core windings No. 1 and No.
2 are in the same direction and that the
flux path of core winding No. 3 is in the
reverse direction,

At a predetermined low voltage point,
the ampere turns of winding No. 2 should
be such that the scction of the core sur-
rounded by this winding will be operating
upon the upper knee of the saturation curve,
while at this same voltage the flux in the
core surrounded by winding No. 3 should
be balanced out.

It is necessary in fulfilling this condition
to take into consideration both the flux
generated by the primary, No. 1, which i«
in the same direction as that generated by
the core winding No. 2, and the reverse
flux generated by the counter E. M. F. of
the secondary, No. 4. The flux gencrated

i ..--FLASHLIGHT -
9 BULBS &

'\

y — A
“-FLASHLIGHT CELLS: .-~

Layout of flashlight lamps, battcries and
socket for testing radio tubes.

by the secondary is in the same direction s
that generated by core winding No. 3.
Note, too, that the primary current
through winding No. 1 also flows through
a portion df winding No. 3.

With these factors taken into considera-
tion, and the design made accordingly, at
low line voltage the flux generated in core
winding No. 3 is balanced out and conse-
quently there is no voltage drop across the
tapped section. No. 3-A, of winding No. 3.
The primary, No. 1. therefore has full line
voltage impressed across it.  The secondary
voltage under these conditions will depend
upon the number of turns and the flux
density of the core surrounded by winding
No. 2,

At this point the circuit will show some
reguiating properties, even though the flux
in the core surrounded by winding No. 3
be i balance, as the core surrounded by
winding No. 2 is now working on the
knee of the iron saturation curve and a
large increase in ampere-turns is required
for a small increase in flux density. Ad-
ded to this regulating action is the reverse
flux in the core surrounded by winding
No. 3.




826

NOTE-ING DOING

1st Boy— What's a
quire of paper?

2xp Boy—Choir of
paper? Oh, it must be one
uf those music rolls for a
plaver piano. — I illiam
Tindale.

FOR ZOOMING AVIATORS

: FirsTt STU-
v/, pExT (in the
\ city) — What
' . are those things
:u“ :~'-' sticking out
bl from the sides
s of that sky-
scraper ?
SECOND STU-
peNT—Oh those
are mile posts,
—Frank Holin, Jr.

SHOULD ASK FOR CARRIER
PIGEON

It was a cold Februnary morning
and the sheriff had gone to the cell of
Mose Jackson who was to be hung the
next day.

“For vour last meal you can have
.mthmg you want and as mudl ol it
as vou want,” said the sheriff.  “What
would you like, Mose?”’

“Ah helieve Ah'd luk a nice water-
melon,” replied Mose.

“But \\'atcrme]ons won't be ripe for
6 months vet,” said the sheriff,

“Ah kin wait, boss. Ah kin wait,’
plied Mose eagerly.

—Myrs. H. E. Chrisman.

LEFT SPOT OF INTEREST
Por—Did
‘§}‘\‘.‘- N \T"\\ N your son go
N N > through col-
s w : lege?
Baxa—XNot
quite. Ile took

a chemistry
course and only
went as far as
the roof.
—Juanita
Cunningham.

OUT OF SHAPE
A man had just visited the zon for
his first time. Upon seeing a camel, he
exclaimed, “My but that horse is
warped.” —Larly L. Newdll.

enter or leave

at all.”

cientific
Humor

YOU NEVER SEE A FISH
First Prize—$3.00

“Light rays are refracted when they
water, This property
shows that vou do not see a fish where
it 1s. and as vou cannot see a fish where
it is not. therefore vou do not see a fish
"—K. Subramoncy.

411 jokes published here are paid
for at a rate of SLOO cach;
S3.00 is paid for the best joke sub-
mitted cach month.

Jokes must have a scientific strain
and should be original.

1rite cach joke en @ scparate sheet
of paper and add your name and ad-
dress to cach.

Unazvailable
returined.

material  canmnot  be

WELCOMED DEATH
The after-dinner speaker droned on
and on. One diner after another
vawned and nodded, one finally resting
his head on the table, Leaning over.
the chairman tapped him on the head
with his gavel. The delinquent raised
Iiis head a little,
“Hit me again and harder
“I can still hear him.”
—Mrs. H. E.

.7 he said,

Clirisman.

Scienty Simon—&*imtz’xt

January, 1930

UNSIGHTLY

Jonxxy—Teacher,
bacteria sec:

Teacrer—Why do you

can

ask such a foolish ques-
tion'?
Joitxyy—1 heard that

some bacteria are cock-vye

(cocci).—N M. Zykofsky

GRAVITY DEFIED

Gyym Coac—
Lift up vour left
legs and hold
them straight
out in front of
you.

A freshman
held up his right
leg by mistake.
This brought his
right and  hism(2
companion’s leit
leg close to-

gether.  The coach on seeing this ex-
claimed: “And who is that galoot over

there holding up both legs?"—Juanita

Cunningham.

A VACUUM IN THE WRONG
PLACE

Pivysics Proressor—I1 vou shouid
drop a lead ball and a feather from the
top of a building at the same time,
which would hit the ground first?

Sturpent—The lead ball.

ProFEssor—Is  there anvthing  that
would make both touch the ground at
once.

Srepext—"Tie the {eather to the ball,

—Ehner Paunlson.

GOLIATHS
TEACHER —
Do people eat
whale meat?
FTismv—Yes,
Mam, they do.
TENCHER —
What s done
with the bones?
Tinavy—They
put them on the
side of the plate.
—1L.co Pucker.

A PSYCHIC PHENOMENON

A man and woman accidentally
touched cach other’s {feet under the tahle.
“Secret telegraphy,” said he.
*Communion of soles.” said she.
—Frank Shynmko.

e
'M GLAD THAT | WAS ABLE
TO GET SOMB OF THaT
TUNGSTEN WKRE ... OTHER-
WISE | COULDAN'T RIG UD
—— = THIS  HOME -
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Change in Boiling Point at
Different Altitudes

(2337) Harold D. Johns, FI
Texas, asks:

Q. Is it true that aititude or depth pres-
sure may be calculated from the lowering
or raising of the boiling point of water?

A. This is quite true, and the method
used for calculating this is very simple.
The normal point of distilled water is 100
degrees Centigrade or 212 degrees Fahren-
heit at sea level (760 mm pressure approxi-
mately). An instrument called the hypso-
meter may be used to determine any
abnormal pressure shown by a change in
hoiling point. This instrument shows that
an eclevation of 543 feet produces a change
of 1 degree Fahrenheit in the boiling point
of distilled water. This instrument is only
for laboratory use, as it is quite delicate.
The water used must be distilled, for im-
purities would raise or lower the boiling
point without there being any change in
atmospheric pressure,

Paso,

How Docs a Frog Breathe?

(2338) TFrank Chamberlin, Jersey City,
N. J,, writes:

Q. If a full-grown frog is supposed to
be an air-breathing animal, how is it pos-
sible for him to hibernate in the mued dur-
ing the winter, or remain under water for
any length of time?

A. The frog is enabled to remain under
water for a long period of time for the
same rcason that most amphibians can;
mainly that his lungs are not utilized under
water in actual breathing. Much of the
oxygen tsed by the frog is taken in
through his skin. If one should dissect a
frog he would find the lungs very small in
comparison to the rest of the visceral
organs. The thigh region of the frog is
particularly suited for the absorption of
oxygen. Here the air filters through moist
membranes and reaches the blood stream.
I the skin of the frog hecomes very dry,
he will suffocate, for the air will not pass
through a dry membrane; that is the reason
frogs usually select mwist neighborhoods
for their summer singing-fests.

How a frog bhreathes under scater is shown

above. The air filters through the moist

membranes in the skin of the frog and thus
reaches the blood stream.

I'rogs are able to endure prolonged sub-
mergence because the blood can be aerated
through the skin from the surrounding
water.

Science and Invention

Does Electric Charge Affect a
Radiometer

(2339) Miss Rowena Klein, New York
City, writes :

Q. Why does a rubber rod charged with
irictional electricity repel the blackened
sides of the vanes of a radiometer, while it

The radiometer is showen above acith the
blackened portions of the vanes and also
the polished sides.

attracts material like small pieces of paper?

A. The Crookes radiometer, which is the
most familiar form of this instrument,
consists of four mica vanes carried on
cross-arms and the little mill wheel as it
may be called revolving on a pivot. These
vanes are polished on one side and coated
with lamphlack on the other. The glass
bulb in which they rotate has practically
all the air exhausted from it. When ether
waves pass through the glass, from some
external source of heat or light, they strike
the polished surfaces and are reflected. If
they strike the blackened surfaces, the
heat is absorbed, and the temperature of
the few molecules of gas left in the bulb
is raised. These molecules of gas hit the
glass and rebound, giving the vanes a ro-
tating movement,  When we received the
question mentioned  above, we  conchided
that if such a phenomenon as our reader
mentioned had occurred, it was due to the
large amount of heat generated in creating
an clectrostatic charge on the rubber rod,
IFor a final authority on the matter we con-
sulted Dr. E, E. Free, noted engincer of
New York City, and he gave us the fol-
lowing answer:

It is not true that an electrified rubber
rod ordinarily repels the vanes oi a
Crooke's radiometer.  On the contrary such
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an clectrified rod always attracts these
vanes, as it should do on electro-static
theory, unless some disturbing factor such
as a large amount of heat or light radia-
tion strengthens the normal movement of
the radiometer vanes enough to overcome
the force of magnetic attraction. To be
sure that the vanes were attracted by the
charged rubber rod. I periormed this ex-
periment and found that there was no re-
puftsion of the vanes,

f.ead Ball or Feather Falls
Faster?

(23401 S. G. Roemer. Palto Alte, Calii.,
writes

Q. Do all badics, regardless of weight,
fall with the same velocity. =

A. This question is casily answered hy
the classical experiment of Gallilen in his
work with compact bodies of unequal
weigght.  Tle found that all bodies wonld
fall with the same velocity, if they were of
different weights but compact in size. 1i
they were not compact. he found that a
certain amount of air resistance woull
enter into the experiment, and the bodics
would not fall with the same velocity. A
feather and a lead hall fall side by side in
a vacuum,

Why Steam Radiators Hammer

(2341) John Duffy, Pittsburgh, Pa., in-
quires:

Q. What causes radiators to hang and
become very noisy?  Is there any means of
stopping this?

A. This seems to he the universal ques-
tion at this time of the year, for everyone
knows of the nerve-wracking noise caused
by the radiator as soon as the steam valve
is opened.  This is particularly noticeable
in the morning, after the radiator has been
subjected to the cool night breezes. It is
caused by the steam coming in contact with
the cold condensed water in the radiator,
When the valve is opened the steam rushes
in, it mects the cold water and a rapid con-
densation  takes place whieh pushes the

t_IncOMING WATER FROM
= 77 STEAM CONDENSED VAPOR
The incoming steam meets the cold zcater
and rapid condensation takes pluce.

water violently against the sides of the
radiator, causing that clanking noise which
i1s kuown as water-hammer. One way of
obviating the trouble is to open the steam
valve very little and allow the stcam to
gradmally filter into the radiator,
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Loud Speaker

No. 1,718,354, issued to M. R. Hutchison,
Jr. The object of this cleverly designed
radio loud speaker is ta provide a compact
and comparatively inexpensive instrument
wwith increased power and volume of sound
thronghout an cxceptionally avide range nof
frequencies. This is accomplished by means
of a large number of eccentrically arranged
horns, or air-chambers, increasing sys-
tematically in length from a common cen-
tral opening to the outer periphery, giving
progressive lengths for resonance.

Cigarette Package

No. 1,718,572, issued to M. M. Marcuse.
This package is designed to provide for the
delivery of one cigarette at a time until the
package is emptied. A tape, made of paper

or other suitable material, is fastened at
ane end to the imterior of the package,
tasses over and around the cigarettes, and
has the other end projecting at the end of
the package provided with an outlet. Pull-
ing on the tape avill bring a cigarctte to the
outlet.

Airplane Toy

No. 1,722,922, issued to J. C. Johnson.
The two toy planes, mounted on the end of
arms, when moving in a circular path, awill
sxcing outacardly under the action of cen-
trifugal force, constantly remaining in a
horigontal position. They may be operated
by muotor-driven propellers or by a single
motar rotating the supporting stand.

Science and Invention

Latest Patents .

Notice to Readers:

N appreciable period of time elapses

between the filing of a patent and the
date upon which the patent is granted.
During this interval inventors frequently
move. We regret that it is quite impos-
sible for us to supply the correct addresses
of persons whose inventions appear on this
page, nor can we furnish information about
when the product may appear on the mar-
ket. Attorneys who prosecuted the patent
cases can furnish the most reliable data.
Copies of patents are available at ten
cents each from the U. S. Patent Ofhice,
Washington, . C.

Stage Device
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Steavart 8.

issued to
This invention relates to a port-
able wvertical platform, to he temporarily
set up just hack of the proscenium arch in

1\'0.
Saeoyer.

1,708,159,

a theatre. lts purpose is to permit the per-
former to ruzm up it to do a somersault or

hack flop.

Auto Snowshoe

No. 1,699,430, issued to Willlam J. Ilein-
zel.  Often, when driving over smozc-cox-
ered roads, hard drifts of snoxe are en-
countered and the front acheels of the autn
are forced into the drift, awith the resuit
that the rear traction atheels are unable to

7 X
Y L, o

push the car through the obstacle. The
snowshoe illustrated is designed to elimi-
rate this inconvenient stalling. This shoe
is adapted to be supported under the front
axle to lift the front of the car over en-
countered drifts. Being placed a prede-
termined distance above the ground, this
device acill operate oniy avhen drifts are
encountered. /1 guide rib is provided along
the bottom of the shoe.
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Boat Rowing Device

No. 1,704,074, issued to C. A. Bilestine.
Ordinarily, «chen roswing, one must sit
backazard to the prow of the boat, result-
ing often in a eollision or a miscalculation
of direction. This navel invention permits
one 1o face the dircction the boat is heing
roaced. Intermeshing gears cause the rear-
acard movement of the oars by the rear-
avard motion of complemental handles. T he
illustration clearly demonstrates this priu-
ciple. By pulling on the handles, the oars
are forced backacard, propelling the boal
foravard.

Fountain Brush

No. 1,704,224, issued to John J. Sitkin.
A plunger projecting from the head of this
brush forces the contents of the refillable
holloae” handle into the brush. This prin-
ciple can he readily applied to paimt, shav-

ing, paste brushes and the like. Means is
provided to prevent the return of the dis-
charged contents. The plunger is operated
hy the pressure of the person using the
hrush.

Boat Propellers

No. 1713, 148, issued to William J. Roe.
These uoppositely driven propellers, hav-
ing oppositely spiraled internested shafts
and blades, are adapted for use on achat
may he termed surface seatercraft, such as
hydroplanes, achich, achen their maximum
speed is attained,
have such a shal-
loae draft as to
practically skim or
glide over the sur-
face of the acater.
These propellers

to eliminate a
rudder avith
its resistance,
ordinarily re-
quired when
standard pro-
pellers are
used.

J are designed
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LET RCA INSTITUTES START

YOU ON THE ROAD T0. . ..

SUCCESS~“RADIO

Radio needs you . . . That's why the entire Radio industry
is calling for trained men . .. That’s why thousands of
men who answered these advertisements are now earning

Radio Mecchanic
and Inspector
$1800 to $4000
a Year,

Broadcase Sta-
tion Mechanic
$1800 to $3600
a Year.

Land Station
Operator $1800
€0$4000aYeur.

Broadcast Oper-
ators $1800 to
$4800 a Year.

from $2,000 and
easy hours, too, vacations with pay and a chance to sce
the world. Manufacturers and broadcasting stations are
now cagerly seeking trained RCA men ... Aviation and

up a year. Radio is thrilling work ...

radio in the movies also provide innumer-
able opportunities .. . Millions of sets need
servicing . . . thousands of ships require ex-
perienced operators . . . Never before was
there an opportunity like this.

This is the Only Course Sponsored by
Radio Corporation of America

RCA sets the standards for the entire Radio
industry . . . The RCA Institutes’s Home
Laboratory Training Course enables you to
quickly learn all the secrets of Radio ... In
your spare time, in only an hour or so a day,
you can obtain a thorough, practical educa-
tion in Radio ... You get the inside infor-
mation, too, because you study right at the
source of all the latest, up-to-the-minute
developments. RCA, the world’'s oldest
Radio organization sponsors every single
detail in this course.

You learn Radio by actual experience with
the remarkable outlay of apparatus given to
every student. You learn the “How” as well
as the “Why” of every Radio problem, such
as repairing, installing and servicing f.ne sets.
That'’s why every graduate of RCA Institutes
has the experience, the ability and the con-
fidence to hold a big-money Radio job.

For the added convenience of students who prefer

a Resident Study Course, RCA Institutes, Inc., has

established Resident Schools in the following cities:
. New York . . 326 Broadway
Boston, Mass. . . . . 899 Boylston St.
Philadelphia, Pa. 1211 Chestnut St.
Baltimore, Md. . 1215 North Charles St.
Newark, N. J. 560 Broad St.

Graduates of both the Home Laboratory Training
Course and the Resident Schools receive exactly the
same training and enjoy the same privileges so far
as jobs and salaries are concerned. And every Home
Study graduate mav also attend any one of our
resident schools for post-graduate instruction at no

extra charge.

Graduates of RCA Institutes Find It
Easier to Get Good Jobs

They are closest to the source of Radio’s
greatest achievements because the progress
of Radio is measured by the accomplishments
of the great enginecrs in the huge research
laborateries of the Radio Corporation of
America.

Students of RCA Institutes get first-hand
knowledge, get it quickly and get it complete.
Success in Radio depends upon training and
that’s the training you get with RCA Insti-
tutes. That's why every graduate who de-
sired a position has been able to get one.. .
That's why graduates are always in big
demand.

Study Radio at the Oldest and Largest
Commercial Training Organization in

the World

Send for our Free Book. . . or step in at one
of our resident schools and see how thou-
sands of men are already on the road to
success in Radio. Remember that you, too.
can be successful ...can speed up your
earning capacity . . . can earn more money
in Radio than you ever earned before. The
man who trains to-day will hold down the
big-money Radio job of the future. Come
in and get our free book or send for it by
mail. Everything you want to know about
Radio. 40 fascinating pages, packed with
pictures and descriptions of the brilliant
opportunities in this gigantic, world-wide
money-making profession.

See for yourself why graduates of RCA In-
stitutes now occupy thousands of well-paid
positions. These positions are usually avail-
able in from 3 to 10 days after graduation
for men who can qualify. RCA Institutes
will back you up to the limit. Our catalogue
is yours tree . . . SEND FOR IT TODAY!

Clip this Coupon NOW!

RCA INSTITUTES, INC.
Formerly Radio Institute of America ‘

Gentlemen:
trates

RCA INSTITUTES, Inc.

Dept. EX-1, 326 Broadway, New York, N. Y.

Please scnd me yoaur FREE 40-page-book which illus-
the brilliant i

laboratory-method of instructionr at home!

opportunities in Radio and describes your
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pastime.

put together for the models,
Maria, Mayflower, or La Pinta.
need not know anything about

do with each part. Al you need

distinctive touch to your home.

High Wide Long

La Pinta...... ..26" 117 27"
Mayfower ......26"7 10" 30"
Constitution ....25" " 29"
Flying Cloud.....24" 7" 33"

U. S. Money Order or Check.

phia, plus a few cents postage.

tion on all of our models.

MINIATURE SHIP MODELS,
Dept. LH-1
3216 Baring St.

3216 Baring Street
Philadelphia, Pa.

Please send me the complete parts
fit and ready to put together for the

T will pay postman .
few cents poslage.

Please print name and address plainly to
avoid delay.

A $100
SHIP MODEL
for $4.98

SANTA MARIA
25" High; 11" Wide; 27" Long

You can put a beautiful Ship Model
together in a few hours of pleasant

Let the World's Largest Builders of
Ship Models supply you with all the
necessary parts cut to fit and ready to
Santa

You
ship

building to assemble one of these models.
1f you have never seen a ship model
vou can put one of these models to-
gether in a few hours by following our
diagram and instruction sheets which
explain and show you exactly what to

is a

semall tack hammer to tap the parts in
place—the diagram making it impossi-
ble for vou to go wrong. These models
when completed are exact in every de-
tail of the famous old ships they repre-
sent, and when completed will add a

We

also have parts for the model for the
Constitution and Flying Cloud at $6.98 ;
all other models listed at $4.98 ecach.

$4.98
$4.98
$6.98
$6.98

Models sent C. O. D. anywhere in U. S.
All foreign orders must_be accompanied by

These prices are f. o. b., Philadel-

Write for our beautiful illustrated
booklet containing photos and informa-

INC.

Philadelphia, Pa.

Miniature Ship Models, Inc., Dept. LH-1

cut to
Model
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You Can Make These

INluminated Table Decorations
By Josef W. Von Stein

(Continucd from payc 803)

cquipped with gelatin color screens, will
be needed for floodlighting wall areas.

Most useful for all table decorations
and many of the room decorations are
the strings of small lamps known as
Christmas tree sets. Several types are
available. One a 15-volt lamp, is known
as the series lamp which must be used
cither with a small transformer or wired
in series in groups of cight. The lamps
and sackets being very small, they lend
themsclves admirably to table decorations.
Nevertheless, they offer somewhat of a
disadvantage i that the failure of cne
lamp extinguishes the entire group.

Small illuminated

figures, avith faces

painted on the bulb

lumps, can be used
at all times.

Another type is known as the multiple
Christmas tree lamp. This 10-watt, 110-
volt lamp, while shghtly larger than the
foregoing, may be burned singly or in
groups wired in multiple on a single cord.
They have the advantage in that any num-
ber may be used in a group, and the fail-
ure of one lamp in no way affects the
other lamps in the decorative scheme.

A third type of lamp, and one that will
no doubt be used more than any other, is
the 10-watt, 110-volt lamp which was
designed for decorative and sign service.
This lamp has a decided advantage gver
the other types, particularly in cases where
thie decorations are to be relatively perma-
nent. as it is designed for longer lite than
the Christmas tree lamp.

Papers and Accessories

HE materials out of which the actual

decorations are conmstructed consist
largely of colored and fancy papers. Oc-
casionally a translucent neutral back-
around, on which color effects can be built,
is desired, as in the case of lanterns for
garden parties. A\ heavy grade of manila
paper, oiled with boiled linseed oil, serves
excellently. The paper is pasted or sewn
on a light framework of wood or wire.

Crepe paper of many hues is the chief
material.  Fashioned i countless ways.
and combined with small amounts of col-
ored light their beauty is magnified to
such an extent that practically all lighted
table cffects will be found to be merely
adaptations of the familiar crepe paper
forms to inctude lamps and wiring in their
make-up.

Heavy cardboard is useful, not only in
foundations for some paper decorations,
but also in making bases ior the decora-
tions to stand upon.

IFine spool wire and paste serve as the
binders holding together the wiring devices

Heavy cotton

and the paper decorations.
covered supporting wire is necessary where
it is desired to have the socket stand up-

right. Fiber candle husks, balloons and
inflated rubber toys all have their places in
the general layout. Thumb tacks and pins
are cssentials to festoon the room and
table.

All these decorations are built directly
about the lamps, and the method of wiring
or assembling will be determined by the
type of decoration.

Christmas Table Lighting

ESIDES the garnishing of the Christ-

mas tree, we arc growing familiar
with twinkling wreaths, candle lighted
windows, festooned entrances, and even
floodlighted exteriors, The play of imagi-
nation will produce fascinating effects for
the table far more original than the lighted
trec. .
A center table decoration may be made
of a 10-inch bhall-shaped wire frame
covered with crushed white crepe paper.
Through a small opeuing in _the bottom is
inserted a string of red Christmas tree
lamps, the entire lamp and socket bheing
in turn forced through the paper wall so

(Continued on page 832)

AIR LINES, by David H. Keller, M.D.,

Aviation is no exception to this rule.

hay fever,

by actual study, than do most subjects.

in building the yarn.

magazine.

In AMAZING STORIES For January

BEYOND THE GREEN PRISM, by A. Hyvatt Verrill.
Few stories have elicited warmer praise from our readers than
Prism,” and the author has nobly answered the call for a sequel in which, incidentally,
all sclentific “flaws” are taken care of—so the author says.
do. this one tar excels the original story.

It is to be expected by this time that Dr. Keller

will Inject an original twist and surprise efement in a story that deals with any subject.

And yet the future that this wetl-known author
predicts for air travel is not beyond the realm of possibility.

WHEN THE ATOMS FAILED, by J. W. Campbell, Jr.
new author and an extremely young man as authors go, he gives us an interplanetary
story of excellent merit, in which a goedly amount of interesting sclence is ingeniously
interwoven to make a romance of startling plausibility.
for this author in the field of literature and

THE SWORD AND THE ATOPEN, by Taylor H. Greenfleld. The opening of this story
will carry a strong appeal to victims of that most miserable of our minor troubles—

It is a tale dealing with the subject of chemistry—a subject which is rarely

treated, probably because it requires more definite knowledge, which must be obtained

THE FOURTH DIMENSIONAL SPACE PENETRATOR, by Julian Kendig, Jr.
another unusual tale dealing with that most baffiing of subjects—the fourth dimension.
This time the author employs the planetary atom in a most interesting manner, for aid |

We can assure you ten minutes of fascinating reading. |

And several other stories, for which purpose we have added 16 more pages to the

(A serial in 2 parts)) Part 1,
“Into The Green |

As all good sequels should

Although Mr, Campbell is a

We predict a great following
particularly scientific fiction.

Here is
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etiz Woodworking Units

—
(Patented Jan. 1, 1029)

‘“‘Delta’ Electric Handi-Sh
eita ectric nmandi- op

A complete Motorized Workshop for craftsmen. including all necessary equipment for
Circular Sawing, Wood Turning, Scroll Sawing, Sanding, Drilling, Grinding and Buffing.

Practical Design — Dependable Quality

— Plus Many Exclusive Features —

that’s what you find in every woodworking unit bearing the Delta trade-
mark. Craftsmen, artisans, farmers, mechanics—all who use wood in their
daily labors or spare-time hobbies

—are delighted with the sturdy )
construction, splendid efficiency,
and moderate cost of Delta equip-
ment. They appreciate keenly such
exclusive constructional features as
the Patented Tilting Tables, Auto-
matically-oiled Bronze Bearings,
Heavy U-Shaped Lathe Bed, Circu-
lar Saw Raising Lever in the Handi
Shop —the new Welded Steel
Stands, Graduated Fence, Practical
Rip Gauge, Graduated Miter
Gauge, and the convenient arrange-
ment, in the new Delta Jointer and

New ““Delta’’
MOULDING _(EI'TER

L8

n

Combination 4-inch Jointer and
8-Inch Circular Saw Unlit

ted conveniently on welded steel stand. Loth m:

Circular Saw Units, which can be
used with your motor, if desired.

L4
Cuts Over 50 Moulding Shapes
With Only 4 Sets of Blades

chines ean be nuged together or separately. Furnished wit) A
1 y High speed blades produce over 10,000

cuts per minute at 3500 R.P.M. Blades
require no individual adjustment. Quick-

10 Day Trial

8-inch Circular

Saw Unit ly and easily locked in position. Spe-
<~ mounted separately on Easy Te"ms cial guide fence. Unusually low price.
— D sturdy welded steel stand, . . Lo -

N <7V (Tl I‘forlcomplctlco‘;igt?)lls"anld full (lclscrlpllon & & & £ 8 & -
LN of the new clta line, send coupon i B D) > 2 - -
M e for FREE illustrated literature. Shows ,W -l’ o f': ’ ﬁ?@f
R g A many items of interest to those who work ' J]
‘Y (v with wood. You will learn, also, how VOU e
& 1 ‘ r can try any Delta equipment for 10 days - 2

i DELTA SPECIALTY COMPANY, Dept €C-120
‘ Division_of *‘Delta Manufacturing Co.’"
1661-67 Hoiton St., Milwaukee, Wis.
¥ ‘ ‘\ ﬁ
o

Please send me FRIEE ilnstrated literature

under actual woerking conditions at our :
risk. Choice of three convenient payment
plans. Mail coupon TODAY !

s
|
{1

O describing 1930 model “*Delta Woodworking
Y , I'nits. Also details of 10 Day Trial Offer and
. Ly ,‘:1: 1 Lasy Payment Plaus.
4-inch Jointer — I\s Division of Name

Unit

ew. practical design.

Mounted onstand. Furnished ‘.:
© 5

DELTA MANUFACTURING CO, Adilress
1661-67 Holton St. Milwaukee, Wis-
Dept. C-130

with or without motor.



EARLE LIEDERMAN, “The Musdle Buildes™3

Author of *'Science of Wrertling,”* **Musele Building.’”
“*Merc's Health,' **Sccrets of Strength,”’ ** Endurance,”’ ete.

If You Were Dying To-night

and I offered you womething that would give vou ten years

more to live, would you take 1t? You'd grab it. Well,
fellows, I've got 1t, but don’t walt till you're dying or it
won't do you a blt of goml. It will then be too late.
Hight now is the time, Tomorrow or any day, some dis-
ewve will get you aud If you have not enuipped yourself to
fight it off, you're pone, I don’t cluim to cure disease. 1
am not & medleal doctor, but I'll put you in sueh condl-
tion that the doctor wlli starve to death walting for you
to take sick. Can you imaxine a mosquito trylng to blte
s brick wali? A fine chance!

A RE-BUILT MAN

T llke to get the weak ones. 1 dellght in getting hold
of & man who hac been turned down as hopeless by others.
1t's easy enough to finish a task that’s more than haif
dane.  But give me the weak, sickly chap and watch him
siom stnger. That's what 1 like. It's fun to me he-
cuuse 1 know 1 can do 1t and 1 ke to give the other fel-
Iow the laugh, I don't just give you a veneer of muscle
that looks good to others. I work on you bolh inskie and
ont. 1 not only put hig, massive arms ant legs on you.
hut 1 build up those himer muscles that surround your
vitul organs, The kind that pgive you real pep amd energy.
the kit that fire you with ambition and the (vursge to
tackle ansthing set before you.

ALL I ASK IS 90 DAYS

Who says it takes years to get in shape? Show me the
man who makes any such clalins and I'll make him eat
his words. 1'fl put one full inch on your arm In just 30
Jdays. Yes, and two full {nches on your chest in the same
length of time. Meanwhile, I'm putting life and pep into
vour old backbone. And from then on, just watch ‘em
irow. At the end of thirty days you won't know yourse!f.
Your whole body wlil tuke on an entirely different ap-
peatance, But you're only started. Now comes the real
warks. I've oniy bullt my foundation. I want just 6u
Jday. more (90 in all) and you'll make Lhase friends of
sutls who think they're strong look like sommething the
cat dragged in.

A REAL MAN

\When I'm (hrough with you, you're a real man. The
kind that ecan prove it. You will he able to do things
that vou had thouxht tmpossible, And the heauty of it
Is you keep on going. Your deep full chest bresathes in
yiell, pure atr, stinmolating your blood aund making you
ju.t bubble over with vim and vitality. Your huge, square
<houlders and your massive muscular arms have that crav-
Ing tor the cxerclse of & regular he man. You have the
fiash to your evc and the pep to your step that will make
you admired and sought after in both the buslness and
weial world,

Thic Is o idle prattle fellows, If you doubt me, make
e prove it. Go ahead. 1 like it. 1 have already done
M~ for thon-ande of others and my records are unchal-
lenped. \What 1 hiave dane for them, 1 wlll do for you.
come then, for time flles and every day counts. Let this
very day be the beginning of new life to you.

Send for My New 64-Page Book'
MUSCULAR DEVELOPMENT
IT 1S FREE

1t will show what I have done for others and what I
suxrantee to do for you. It contains 4% full-page photo-
kraphs of myself and mauy prize-winning pupils 1 have
fiained. Some of these came to me as pitiful weakling-.
look at them now! You will marvel at theh splendid
physiques. This hook will thrill you. This will not ob-
1lgate you, but for the sake of your future health and hap-
piness send today—right now before you tuin this paye.

EARLE LIEDERMAN
Dept. 2701 305 Broadway
EARLE LIEDERMAN
Dept. 2701, 305 Broadway, N. Y. City

Dear Sir: itlease send me. without any obtigation on
my part, whatever, a copy of yuur late-t book, “‘Muscular
Preselopment,”

NAMO .ccovovnrravsrarssssnss seessessses Age,.......0
Street o.o.cenee R teseveiveareananen
CIY vieeereroursooasasaonanscsros State......... ..
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How to Select an Oil Burner
By Harry F. Tapp

(Continued from page 801)

550 gatlons and 1500 gallon tanks are uscc,
depending upon the size of the house and
delivery facilities. Naturally, if it is neces-
sary to excavate in rock, the cost will he
greater, in which case the storage tank
should be as small as is practical for your

particular needs.

Initial Cost of Oil-Burner

EVERYONE is interested in the ques-
tion of costs with oil as compared with
coal and gas. With figures it is possible
to prove this question almost any way de-
sired. Extravagant claims either way
should be materially discounted. It is safe,
however, to assume for the purpose of
comparison that a good oil burner prof-
erly installed and adjusted will heat your
home at a cost that is comparable wcith
anthracite coal. As compared with the
use of manufactured gas, at average pre-
vailing rates, the cost of oil will be
materially less.

The cost of oil-licating cquipment varies
with the type of burner installed and the
storage tank size and location. The cost
will average between $650 and $730, The
cost of outside storage tank installation de-
pends upon the conditions of the soil m
which the tank has to be buried and local
rules governing the tank installation. Oil-
heating equipment should not be purchased
on the basis of cconom alone. It is nes-
essary that the purchaser consider all of
the advantages that are obtained by its
use, and when these are taken into con-
sideration any reasonable difference in cost
is ecasily justified.

AMost burners are sold today with a ser-
vice guarantee period ranging anywhere
from three months to one vear. At the
end of the service guarantee period, ser-
vice calls are charged for at a rate de-
pending upon the location of the hurner
in relation to the servicing station and to
a certain extent upon the number of burn-
ers instatled in the community.  Most cotn-
panies or dealers will provide a service
contract at a flat vearly rate. The ouly
additional cost to the owner is the price
of auy parts that must be replaced or
repaired.

The conflicting claims of the numerous
rival manufacturers and dealers make it
difficult and confusing to anyone attempt-
ing to select oil-hicating equipment. Claims
are made, for example, that because of su-
perior and revolutionary design features
the “Peculiar” burner is so much mcre
efficient than any other that it will use
25 to 50 per cent. less oil. Such state-
ments can be discounted 100 per cent. The
efficiencies of well-designed and skilfully
manuiactured oil burners will probably not
vary more than 5 per cent. under eqnal
aperating conditions.  The skill with which
they are istalled and adjusted will make
far more difference in the efficiency than
inherent features of the design.

The most important feature of design
is to incorporate operating reliability and
tong life through the use of carefully se-
lected material. This together with a
sound and efficient manufacturing organi-
zation provides a mechanical unit that witl
give satisfaction,

When considering the purchase of a
burner make sure that the dealer is finan-
cially responsible and mechanically compe-
tent to properly install and maintain the
equipment, This can be done by inter-
viewing a number of owners having the
equipment you contemplate purchasing.

To sum up—first select only burners
manuiactured by nationally recognized or-
wanizations. Investigate scveral as to their
mechanical construction, keeping in niind
the possibility of having to replace worn
parts in the future. Simplicity and relia-
bility are closely related. With the knowl-
cdge that the dealer is reliable in every
respect, you can be assured the results will
be highly satisfactory.

(Next article wwill corer the installation
of oil-heating equipment.)

In RADIO NEWS
for January, 1930

Herbert Hoover, Jr.. Commercial Engineer,
Western Air Express, tells what radio has
done, and what it will do. for the safety
and development of commercial aviation,

Dr. Lee DeForest, inventor of the sudion.
describes the manifold non-radio applica-
tions of this marvelous electrical valve.

E. N. Pickerill, the flying radio operator,
telis what the Radio Marine Corporation
is doing to develop aviation radio.

Mr. B, Sleeper, President Sleeper Radio
Laboratory, Former Chief Engineer Pilot
Electric and Manufacturing Co., discusses
remote control of radio receivers.

Norman Waunderlich, Chief Engineer, and W.
¥. Dlehl, Assistant Chief Engineer of
Radio-Victor Corporation show how lab-
oratory control is malintained over radio
parts manufactured under mass=production
demands.

These are but a few of the outstanding
leaders in radio who help to make January
RADIO NEWS one of the best—and most
important—issues we have ever produced.

Illuminated Table
Decorations
(Continued from page 830)

that the lamps are scattered over the sur-
face. .\bout the sockets are then pasted
red petals shaped like poinsettias to give
the effect of the Christmas flower bursting
from a white ball.

LIGHTED FIGURES—With a head
large enough to conceal a small lamp, the
figure may be of a size sufficient to alone
decorate the center of the table.

It is more cffective that the figures he
small cnough, however, ~o that the head
is composed of a bulh lamp on which the
face is painted, The socket rests on the
top of a G-inch supporting wire, to which
the electric wires are bound with spouol
wire. Two lengths of light-weight wire
bound with crepe paper and awisted, one
about the socket and the other about the
central standard. form the foundation for
arms and legs. The tfigure is now ready to
be dressed in an appropriate costume,

BALLOONS — Lighting  balloons _is
auite simple.  Fit a striog of scries Christ-
mas tree lamps with clear bulbs. Inflate
the balloon. Grasping the neck of the
balloon between thumb and  forefnger
of left hand, with the right hand force
the lamp—dampened with_water—into the
~pen end of the neck. The rest of the
neck is worked over the bulb while base
:nd socket remain outside.

(To be concluded)
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Thousands of Positions
Open Right Now

for Motion Picture Sound Engineers

Due to the fact that
radio and sound are
soclosely allied,men
with radio experi-

ence are the most

adaptable

E are in contact with chain

theatres and manufacturers of
Sound equipment who desire the
services of competent sound men
as engineers, projectionists, instal-
lation and service men. Our emn.
ployment department  will assist
vou in making a profitahle con-
nection free of charge.

GUARANTEE

Our gnaramec insures vou that if
vou enroll as one of our students
and take advantage of the wany
opportunities that your member-
ship entitles vou to, vour increased
income will pay the tuition of the

We

course  many  times, uncon-
ditionally  guavamee that if for

PROJECTIONIST

SOUND
INSTITUTE

F. A. JEWELL, Gen. Mgr.

P.. O. Box No. 28, Easton, Pa.

dissatisfied
(vou being the judger we will re-
fund every cent you have paid.

any - reason yon are

POLICY

Our course on Sound Projection
which is prepared by the most
eminent authorities on  Eleetrical
Acoustics will qualify vou for a
Profession whose place in the engi-
neering world is second to none.
All of the available knowledge of
the art and the underlying funda-
mental principles of sound are given
to yvou in an everv-day, plain-talk
langnage, as well as two weeks’
practical training in the operation,
servicing amd installation of Sound
Equipment.

Gentlemen:

osition on Sound Projection.

Name .

Please send me, by return mail, full details of your Special Scholarship I'rop

Salaries
Ranging
UP to
£200-00
per
WEEK

DEMAND .

In the 20,000 theatres throughomt the
United  States and Canada,. which now

employ approximately 50.000 projectionists.
it is estimated that a very ~mall per cent
of this number are qualified 10 fill the
pozition as sound operators. Many thou-
sands of new men will have 10 be taken
into this ficld as fa-t a~ the many thousand
unwired theatre- are wired for sound as
the additions of -eund doubles the number
of operators vequired. "This condition will
create many theusand. of positions at wal-
aries np 10 820000 per week.

The tuition for the-e conrses is very
reasonable and is pavable in easy install-
ments as you stuwdy.  Also vou have the
added convenience of ~tudying at home in
vour spare time., Fill out and mail the
coupon helow today for -pecial scholar-hip
proposition,

Mail Coupon for Free Information

ey |

PROJECTIONIST SOUND INSTITUTE, I
P. O. Box No. 28, Easton, Pa. R. N.-1
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What will you
be doing one year
from to-day?

Three hundred and sixty-five days from
now—what?

Will you still be struggling along in
the same old job at the same old salary
—worried about the future—never
quite able to make both ends meet—
standing still while other men go ahead ?

One year from today will you still be
putting off your start toward success—
thrilled with ambition one moment and
then cold the next—delaying, waiting,
fiddling away the precious hours that
will never come again?

Don't do it, man—don’t do it.

There is no greater tragedy in the
world than that of a man who stays in
the rut all his life, when with just a
little effort he could bring large success
within his grasp.

Make up your mind today that you're
going to train yourself to do some one
thing well. Choose the work you like
best in the list below, mark an X beside
it, mail the coupon to Scranton, and
without cost or obligation, at least get
the full story of what the 1. C. S. can do
for you.
INTERNATIONAL CORRESPONDENCE SCHOOLS

Box §205-F, Scranton, Penna.

Without cost or obligution. please send me a copy of
your bookiet, **Whe Wins and Why,”” and full particulars
about the subject befere wihich I have marked X:

TECHNICAL AND INDUSTRIAL COURSES

[JElectrical Engincer ] Architect

| Electric Lighting {’].\rchiftects’ Blaeprints
[ |Mechanical Engineer [0 Contractor and Builder
[IMechanieal Draftsman [J Architeetural Draftsman
[I1Machine Shop Fractice F(‘,uncn-u- Bullder
| IRaliroad Positions ] Struetural Engincer
[ 1GQas Engine Operating [JCliemistry Fharmacy

LiCis Enginecer []¢osd Mining
{_].\‘urveylm: and Mapping
Ptumbing and Mesting

Aulomoblle Work
Aviation Engincs
Agriculture and I’oultry
Listeam Engineering {3 Radio {_] Mathematles
BUSINESS TRAINING COURSES
Enudmu Management

==

[1 Advertising
Indusirial Management { 1English
P*ersonnel Management [ itusiness Correspondenee
Traffic Management U Show Card and Sign

Accounting and C. 1. A Lettering

M Stenography and Typlng
[l€ivl] Servlee

{"IRallway Mail Clerk

| ,Grade School Sabjects
{111igh School Sabiects

£ INustrating O Cartoonlng

Coaching
{Jcost Accounting

Hookkeepling
Nalesmanship
Secretarial Work
Hpanish O French
N

Street Address....... o

City.. o0 B oommaommmacomonsaaoanoonoences

Ocoupation . ... . .. s
If you reside in Canada. send thin
tional Correspondence Echools Canadian, Limited, Montreal

LEARN CARTOONING

At Home— In Your Spare Time
The tamous Picture Chart Method
of teaching eriginal drawing has
opened the door of success for hun-
dreds of beginners. Whether you
think you have talent or not, send
for sample chart to test your abil-
ity. examples of the work of
students earning from $50 to $300
per week. Please state your oge. \
THELANDONSCHOOL )
1460 National Bldg., Cleveland. O

Complete 110-volt Elec-
ELECTRIC

:ric FLigh( P‘I:an(. ldeadl
LIGHTS or Farms, Camps an
ANYWHERE

Summer Homes.
8130.00

Runs houschold appliauces. Tn-

stall it yourself. Wiring, Fix-

tures amd lamps for 7 rooms

§$17.50. Write for circntar,

D. W. ONAN & SONS, 180

Royalston, Minneapolis, Minn.
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The City of Tomorrow
By H. Winfield Secor

(Continued from paye 787)

trees.  Surely M. Le Corbusier is, some
of us might think, far ahcad of his time;
but aside from a few practical visionaries
in this country, such as Mr. Harvey Wiley
Carbett, the writer has certainly seen hut
very little in the proposed designs for in-
ture cities which can begin to approach
the remarkable and logical schemes illus-
trated and described at great fength by
M. Le Corbusier. To read his deseriptions
and study his illustrations is like taking
a post-graduate course in super-architec-
ture.

I.e Corbusier is an architectural surgeon,
so we might term him, and to rectify the
difficulties in which our modern cities find
themselves, due to intense traffic conges-
tion and many other undesirable features,
it will he necessary to perform in many
cases undoubtedly some real drastic sur-
gery, as pointed ont by this French author-
ity.  In other words, if trafic s ex-
tremely severe and congested in @ certain

section of a city, one of the remedies is
to blaze a new trail across the congested
arca at that section and open up a new wide
boulevard, cven though many blocks of
huildings have to he removed, for only
in this way can we make some kind of
a fresh start towards simplifying the main
line of trafic.

- 1f some genius does not soon find a radi-
cal solution for handling automobhile trafiic
in the large cities like New York, it will
shortly come to pass that the number of
taxis will be curtailed by law, and also
the workers will have to stop using motor-
cars and go back to the subwavs, Did
vou ever stop to think of the vast amount
of space and also the fuel wasted each
day to carry one person to work by auto,
The average car occtipies 160 square feet
on the street. One man needs or gets
about 2 square feet in a subway car, Ii
he drives an auto he is taking up a.
much valuable city space as 80 men should.

Book Review

PRIETIISTORIC MAN, by Keith 1Ten-
derson,  Stiff cloth  covers. 6 x &
inches, 272 pages, 102 illustrations,
Published by 1. P, Dutton & Co.,
New York City, Price, $3.00,

In a vivid and picturesque style, the anthor
tells the story of mnt's ascent through the
prehistoric ages.  Nothing more fascinating
or interesting has been written about the
cave dwellers, the beginners ol tribal cus-
toms. dress, and beliefs, The text is further
enriched by a number of unusual illustra-
tions. As one turns the pages he takes a
delightful  cducational  journey into man's
prehistoric past.

JOINT WIPING AND LIEAD
WORK. by William Hutton. Flex-
ible fabrikoid covers; size 3V x735
inches, 90 pages. 116 illustrations.
Pnblished by Scientific Book Corp..
New York Citv. Price, $1O0O.

This valuable manual has heen prepared
so that illustrations of the actual work ac-
companying the text and take the place of
personal instroctions in joint wiping of loead,
copper. and  brass pipe. When  preparing
the waterial, the author kept in mind the
needs of the inexperienced plumber, and he
has consceuently  explained  cach step by
means of photographs, so that the mechanic
will hive no difhculty in understanding it
The Dook also contains numerous hints on
lead work, the eare of solder, preparation of
parts. the handling of lead pipes, and the
use of the right tools,

STAIR BUILDER'S GUIDE, hy Mor-
ris Williams.  Flexible fabrikoid cov-
ers, 534 x84 inches: 239 puages. 358
illustrations.  Published by the Scien-
tific Book Corp.. New York City.
Price. $3.00.

Stair building difters from other branclies
of carpentry: it is a scienee whose funda-
mentals lie in problems of plane and solid
geometry,  This book explains the simplest

method of the art in its present stage. “he
construction  of straight tlights, platform,

evlindrical and clliptical stairs is dealt with,
and the theory and practice are explained so
that the average building mechanic can
readily understand them.  Examples of work
from the simplest to the complex forms are
also included. Carpenters and those engazed
in building will find in this vohune a much
looked for handbook of exceptional merit.

RADIO TROUBLIE-SHOOTING, by
Enno R, Haan, E.E.  Soft, flexible
covers, 6 XY inches; 328 pages, pro-
fusely illustrated.  Published by the
Goodheart-Wilcox Co., Inc., Chicago,
Itinois.  Price. $3.00,

The author in preparing this valuable book
on radio. has treated the subject with a view
1o assisling the repairman, as well as show-
ing the lavman how he can do his own re-
pairing at home. The hook deals only with
radio troubles and their remedics, and shows
anyone oxactly what is wrong with the re-
ceiver and how the trouble may be correeted.
The subject of trouble-shooting is treated
in a practical manner with definite instruc-
tions and & host of illustrations, showing
how to test the various componenis, how to
trace trouble and remedy it, and most im-
portant of all, how to take ecare of the
receiver properly, in order to eliminate any
further trouble. Free from any theory on
the subject. the contents are hased on actual
practice. Trouble is bound to arise sooner
or later even in the hest of instruments,
and the anthor has foreseen this in Radio
Trouble-Shooting,

ALEROBATICS, by 11, Barber, F.R.,
Ae. S.OMLAE, Sff cloth covers,
8 x 1034 inches; 78 pages, illustrated.
Published by Robert M. McBride &
Co.. New York City,

In Acrobatics. Captain Barber has present-
ed a complex subject in such a way as to
make it thoroughly readable and understand-
able.  The book should prove valuahle to
students and instructors of fving particularly
heeanse of its excellent illustrations, which
show clearly in conscentive detait each of
the different evolutions in aerial acrobatics.
Part ane, which is called Elementary Flying,
is a lucid explanation of the essential ele-
ments of tlight instruction from the moment
the prospective stident enters the plane until
he becomes a full-fledged pilot. The mechan-
ical control of the machine, straight flying,
stalling, gliding and landing, are fully de-
seribed in langnage for the lay reader. Part
two explains the more advanced acrobatics,
such as louping, spinning, rotling, the falling
leaf, the cartwheel, and the like.  The hook
also contains a glossary of technical terms
and a number of advisory hints which will
greatly aid in turning a raw pupil into an
expert pilot within a short time and with
the greatest margin of safety.
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50,000
this D

W hat’s in your Bible?
you know every line of it.
this amazing book by Joseph Lewis, and ¥
like thousands of others you will rush to your
Bible to find out whether the startling facts
he reveals have been hiding in its pages where
you never dreamed they could possibly be.

JOSEPH LEWIS

Read These
Enthusiastic
Endorsements

* UFhe Bible  Unmasked®
I~ o drilhant  and  daving
feat of honest  selodarshilp
« . . every thinking man and
wonn  will appreciate  its
preat merits,*

—William J. Ficlding.
Celebrated Author.

It the religionists  will
rewd Mro Bewis’ book, it will
do them zood, 1 mn par-
ticnlarly  pleased and  im-
pressed by the telling way
in which Mr. Lewis intro-
hiblical

duees  the qnota-

tions, "
—Rev. A, Wakeficld Slaten,

cIf v “ to remd about
ile of the pice-
dible Uninasked®

ture,
presents it

—The Bookman.

T eonld easily got np oaond
shont for Mr. Lewis withont
mneh effore,”’

—Edouvard Keleigh.

CTom Paine and Bob In-
gersoll  attacked  the  Rible
on the gronnd that it was
ineredible ax history, Mr.
Lewis demonnees it as jme-
merad in its teachings, ., '

— New York Sun.
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“THF. BIBLE UNMASKED”

is one of the most amazing
books ever published. One fa-
mous critic who saw it said: “It
is the most daring exposure of
modern times.” Other critics
who saw advance copics actu-
ally begged Joseph Lewis not
to print the book. But the au-
thor insisted that the TRUTIH
be told, and not a line or word
was omitted or changed,

And it is for this very -cason
that more than 50,000 men and
women have acclaimed  “The
Bible Unmasked™ as one of the
most valuable hooks they ever
rcad. They found facts which
made them exclaim in wonder,
“Can THAT bhe in my Bible®”
't made them hurry to their
pastors and priests for exnlana-
tions,

That is why YOU ALSO) will
want to rcead this amazing vol-
e, You will delight in s
dynamic exposure of things
which perhaps vou never
dreapted were in the Seriptures,

A Challenge to the World

This indomitably darine hool:
is a challenve to the world.
Ministers must read it ty de-
fend themselves.  Relivious he-
licvers will hie <hacked at what
they have hitherto blindly given
to their children as examples of
morality and honestv.  Think-
ing men and women will be
happy to welcome this latest
step of advanced thoucht.

So great has heen the demand
for this hook, and so widespread
the controversy caused by its
publication, that it is now in its
cighth large printing to satisfy
the insistent requests. You will

aring Book

You may believe that
Butdo you? Read

N
|95
w

People Have Rea

P

THE BIBLE
UNMASKED
~+ JOSEPH LEW]IS .

know why when yon read the
partial List of chapters.

Mail Coupon at Once

These almost incredible stories
have been taken word for word
out of 1the Bible.  Their true
meaning, their true scnee, s
revealed to you in “The Bible
Unmasked.”  You will be startled
and amazed. But you can never
forget the real truth as you
now see it exposed for the first
time.

Thousands of people  have
gladly paid $2.30 for this darine
hook. But fur a short time only,
and white the present supph
lasts, YOU MAY GET IT AT
THIE SPECIAL REDUCED
PRICE oi only $1 plus only
IS¢ for packing and mailine
charges.  Accent this bir sav-
ing while you have 1he chance,
Read  this book that startled
30,000 people. Mail the COU-
PON at once.

Freethought Press Assn.
Dept. A-4, 250 W. 54th St., N. Y.

Partial List of
Chapters
Abram wnd Sarai

“sporting,” or, Isane and
His Wife Rebekah

Incest, or, Lot und His
Daughters

Jacob, Leah and Ruoehel

Jdoseph and Potiphar's
Wife

JIndah and His Danghter-
in-lnw Famar

The 19th Chapter of
Jndges

King David of Isene! and
His Wives 0

The Story of Ruth

King solomon and  His
Nongs

The Book of Esther
The New Testament

The Virgin Rirth, or
Mary, the Holy Ghost,
Soseph and Jesus Christ

The Virgin Birth Aecord-
ing te Nt, Luke

Flisabeth, Angel Gabriel
und Zacharins, or the
seduction of  Ellsabeth
Necording to the Gospel
of st. Loke

Jestis and The Sinner

The Creed of Science

T Went Gith Street, New Yeork,

copy of Jduseph Lewis' daring bonk

charges,

D A special combination otfer of My,
coln the Freethinker,”” “Franklin the IYtecthinker,” ‘detfer.

SPECIAL $1.00 OFFER COUPON ]

The Freethought Prees Assn,, Dept, A-}

I wish tn take advantage of Nour Zenerous after to Secure q I

The
shoantique book paper, containing s pages. and bound in oma-
ronn cloth, at the speciad priee of only 2w plus 15¢ for delivery

Bible Unniasked ™ printeod

I
I
|
|
;

80 08Pc a0 aononbanoooooD I

e vy hrochures, lin-

son the Freethinker,” toegoethier with a copy of Mr. Lewis elogquent
ridin addresses on “Lincoln the Soldier” it
soll.’" will be =ent for only 50c additional.
souware and add 30¢ to rour remittance.

!
I
CGems from Ingere |
It v anted, put X In |
|

A

l [ Check thls box if you desire hook sent cC.0OD
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A Bigger Job—

and You’re the Man

Are you hunting a bigger job, or does the bigger
Job hunt you? Why waste priceless years at routine
work, when you can acquire at home in a compara-
tively few months the specialized knowledge for
which big firms pay big money? Thousands of men
have greatly increased their incomes by home-
study business training under the LaSalle Problem
Method. Let us ghow you how you can do just as
well or better. The coupon will bring you completc
information, together with details of our convenient

yment plan; also your free copy of a remarkable
z:ok—"'l‘en Years’ Promotion in One,”” Make you:
start toward that bigger job today.

r- v == Find Yourself Through LaSalle!— -—— —

LaSalle Extension
University

Dept.1384-R Chicago

Please send me full infor-
mation regarding the course
and service 1 have marked
with an X below. Also a
copy of “Ten Years’ Promo-
tion in One,” 8l without
obligation to me, :
[ Business Management : Training for Official, Man-

agerial, Sales and Departmental Executive positions.
iodern Trainingz for position as
Sales Kxecutive, Salesman, Sales ‘Coach or Trainer,
Sales Promotion Manager, Manuiacturers’ Agent, I

T

Qal, i

jtor, and all poeitions in retail, wholesale or
specialty selling.
Higher Accountancy: Training for position as Audi-
l D tor‘. (k:’mptroller. Certified Public Accountant, Cost
Accountant, etc.
tic Management: Training for position as Rail- I
l D 30‘:!' or Indua?rill Traffic Manager, Rate Expert,
Freight Solicitor, etc.
I O vLaw: LL. B. Degree.
D Banking and Finance: Training for executive posi- I

tions in Banks and Financial Institutions,
D ModernForemanship: Training for positionsinShop
Management, such as that of Superintendent, Gen-
| eral Foreman, Foreman, Suh-Foremlr;, ete,
dustrial Management: Training for positions in
‘Wnorlu Mnnnzeme’l(. Production Control, Industrial
Engineering, etc. . .
D Personnel Management: Training in the position of
I Personnel Manager, Industrial Relations Manager, I
Employment Manager, and positions relating to Em-

l D Modern Busi Corr d : Training for
Sales or Collection Correspondent, Sales Fromotion
Manager, Mail Sales Manager, Secretary, etc.
| 0 Stenograpby: Training in the new superior short-
hand, Stenotypy.

ployee Service. I

Raillway Accounting
l [m} anilny Smtion O Effective Speaking.
LA O C. P. A. Coaching.
O g"':" B'::'k":e:in" [J Commercial Spanish. l
D usiness English. D Stenotypy. I
O Commercial Law. [ Telegraphy
I {3 Credit and Collection Correspondence. I
| Name____.. l
| Present Position |
I Address ..ol |

— e — — —
— —— — c— —

CHEMIST

Cotilon illastiatine 2500 Chemist's Sup-
S0 Chiemicals, Minetals, Drugs.
and disting 1,000 etentific hooks
i ot ot Lo Glass SN s illustrated.
Capacity of flask 1 gl Complete $»

E’ LABORATORY MATERIALS CO.
635 East 71st St.

. bhee
CATIN

Chicago, U.S.A-
AVIATION

Information F R E E

Send us your name and address fer full information re-
garding the Aviation and Airplane business. Find out
about the many great opportunities now open and how we
prepare you at heme, during spare time, to gualify. Our
new beok ‘'Opportunities in the Airplane Industry’® also
sent free if you answer at once.

AMERICAN SCHOOL OF AVIATION
Dept. 1424 3601 Michigan Ave. CHICAGO
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Making Scissorless Silhouettes
By H. H. Dunn

(Continued from page SU7)

motion-pictures in the studios, and  stiil
pictures from one of them—a sereen ver-
ston ai " Mother Goose™—are shown here-
with.  Dut the waker of silhouettes in the
home needs no snelt expensive  prepara-
tions. .\ seréen of white cloth or tracing
paper, suthiciently large to cover completely
a door or foll-length window, is the only
requisite, aside from the camera.  Lacking
other material, an ordinary sheet will serve,
thougl: the best sereen is eight by ten feet

i size, sooas to cover fully all space
through which light mayv enter.
The door or window selected  shonid

face to the north or south, so that the
sunlight comes from the side. rather thun
directly against the screen, as it would if
the latter faced cast or west. Care also
muost be taken that the screen is drawn
tight, and that there is no wind heavy
criongn to distend it, or make it fap about.
Holes  larger  than  one-thirty-seeond  of
an inch will “admit too much light and
thus spoil the picture. I possible, it s
best to have no holes of any size what-
cver in the sereen, though the latter can-
not be coated with shellae or other matertal
to “HI" such openings.

In making sithouettes by sunlight, the
work should be done betore ten o'clock i
the morning, and after three o'clock in
the afternoon, so that the light comes frem
one side, rather than from directly over-
head.  North or south of the Temperate
Zone, these time limits vary, but in gan-
cral, the more horizontal the sun's rays,
the better the result. The seeret of mak-
g silhouettes, either the “stills™ now
under discussion. or motion pictures, to be
derertbed Tater, is that all Hght must come
from the back oi the subject, that is, from
boliind the sereen, whether it be the sun-
light through the open door or window,
or the comtrolled cleetric light of  the
studio,

To accomplish this result, all light sive
that which comes in throwgh the sereen,
must be excluded Trom the room in which
the pictre is heing made. W hen this has
heen dome furniture, plimts. or any other
objects may he placed in the iront of the
sereenn with the persom or persons to be
photographed, and no objeet in front of
the sereen will cast a shadow on the white
and light-illed sheet. One rigid rule s
that all persons, animals, or objects to he
sithovetted st be at the same distanee
Frouwi the sereen. This distance should be
as close to the sheet as the largest object
can be placed, though it i< best that nothing
touch the sereen at any point.

With his “picture” <o arranged, the am-
aten= photographer sets wp his  camera,
squarely i Tront of the sereen. and  at
siuch distance as will make the size of
negative desired. Usually it is best to
make the outer edves of the sereen the
Imits o the preture, though the writer
has seen some sithouettes in which a dark
irame of wood, or card-hoard, was pleced
Al around the sereen, giving the resuliing
picture the effeet of o laree and rich paint-
g in black and white.

Ii the photographer is working  with
i focnsing camera, he uses the ground
aliss just as he would in making any other
pictare. Hohe has o hand camera—placed
of course on a tripod or other solid support
—he must measure the distance carefully,
after locating and “sizing™ the image in the
view-finder. 11 the distance required s,
let s say. ten feet. then he must have the
lens exactly ten feet from the persons or
objects in front of the sereen, not an inch
more or less. Tle also must guard against

measuring to the screen, instead of to the
outer surfaces, sides or edges of the per-
sons or objects to be pictured.  Size of the
aperture and time of exposure vary with
the claracter of the lfens used, and are
matters which can be determined accurately
only by experience. The writer has seen
some very fine silhouettes made with a
hand camera costing $2, in which the ap-
erture was the smallest available and the
tinwe the ordinary “instantancous™ release
o1 the shatter, probahly about one-twenty-
fifth of a secomd.  \s the quality of the
lens  advances, the stop wmay  be made
smaller and the time increased to the point
wheree the fairy tracery of a hne fern
leai becomes literally etched against the
white background o1 the screen.

In such pictures as those described, all
motion must he stopped; that is to say,
the one or several persons in the picture
must remain perfectly still. No matter how

T:ramount Pletures P'hoto

A slightly different silhonette, showcing the

effect of adding extra scenic properties to

the picture and giving more life to the sub-

ject. Real surprise showes in the face of

beautiful Doris Hill achen she sees the

“four-and-tzcenty  blackbirds baked in a
ﬁil’.”

good the lens, or how short the time of
exposure, the shightest movement will re-
sult in a Uhlurred” picture.  Thus, plants
placed against the screem mmst bhe given
time to hecome absolutely still; animals
must be taught to maintain their positions,
and, usually, children rehearsed in their
parts in the picture.

Until Dyar discovered this method of
using the lens, a sithouette had been con-
sidered as capable of presenting only a
“Hat™ picture. of two dimensions, length
and breadth, By the skillful use of a hand-
mirror, however, the third  dimension—
thickness—may be expressed. In the orig-
mal this was done very sanccessiully in the
picture of the “four and twenty  black-
birds baked in a pie.” presented herewitlt.
The original  shows wirtually  a three-
quarter portrait of the voung woman, with
much of the front oi the face and neck
presented as ina regular portrait, vet still
m the black and white of the real sil-
houette

When using the mirror for this purpose,
it should be held at one side of the sereen,
s that it catches and “throws™ a little—
and only very little—of the light passing
through the sereen from the outside. Such
a light beam must he carefully controlled,
so that it falls only where wanted : that it
is not too heavy ; and that the mirror casts
no shadow anywhere on the screen.
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Why allow yourself to be pushed about in crowded Sitting comfortably at your own desk, you can do
Shops at th'e last minute tl'\'ing‘ to find just the most of your (‘ln'islm?\s shupping h:v returning.the
-ight present? Th ift of the R coupon below, Ifor in keeping with the holiday
right present! e git o € appropriate mag- spirit we have prepared some unusual gift bargains.
azine happily solves these problems. You are Just give us the names and addresses on your
sure of giving those friends on your Christmas Christmas list. with the title of the magazine that
list & most welcome present that comes not once, is o go to each. We'll even send them an attractive

announcement card in your name, to arrive in their
Christmas mail,

. HOLIDAY BARGAIN PRICES
2

The special holiday prices here listed are effective ouly if your Christmas order is for two or

but every month throughout the year.

more subscriptions.

Sereen Book Science and Invention Aero Mechanies
Fach month it i it remlers the best ponie Far the wide-awake family 1hat wants to keep up Full of g
navel of the month Hete hoak lensth form, with the latest developments in ~cience and ex- o-ted I ay

tnte i for everyone fnter-

the reader will
with Ilu-trations diteet  tim The  mie blmation.  Written  in nan-technieal luigiane, it learn how 1 vitplane: how  thae
itself (worth at | Zamin any  bdostored, brings its readers a liberal editeation i1 the flelds propell st works: what one his to da to becine a
Minie  cvviens, K10, mavie news; (ull- of tuwdiv, elevtricity. aviatlon, ecarpeirtry, auto- fller; how to huild madel air eraft: how to huild a
slre gravie of the atars, and » 1 motive mechanics, television, photogiaphy.  ehiem- gliderz and dovzens of other practieal. helpful birs
sherter  stories alsa I Tl fn eneh s Istey, et Thpudreds of Ilnstrations.  Regular prive of information every aviatiin  enthuslast  should
1 1 price $2.00 per year; special hollday e $2.00 per year; special thollday  price 200, kinav,  Reeular price $2.°%0 per year: special holi-

day priee $2,00,
. - . [fN
Radio News Plain Talk
The world's greatist radio magazine. Evesy new For the intellisent per om whe it afraid te ecall
deselonment, Iden or invention that affects rudio jg a :pade a ~spaude. It prints the truth about vital
here illustratel and deseiibed.  Fhe inside st jes toples trore Bivth Contiol  to I'rohibition; from
of the hix broadeasting stations. how to tell a good 1~ ycho Ancdvsis to I'utlie Morals; from Art and
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INVENTORS

Protect Your Ideas

Send for our Guide Book, HOW TO
GET YOUR PATENT, and Evi-
dence of Invention Blank, sent Free
on request. Tells our terms, meth-
ods, etc. Send model or sketch and
description of your invention for IN-
SPECTION and INSTRUCTIONS
FREE. TERMS REASONABLE.
BEST REFERENCES.

RANDOLPH & CO.

PATENT ATTORNEYS
Dept. 172, Washington, D. C.
Name.....

YOUR

P AT E N T INVENTIONS

EDWARD GOTTLIEB
Attorncy in Patent Causes
S Beekman Street
New York
Inventions Developed—Representative for
Blair Tool and Machine Corp.

Patents Trade-Marks

Eowarp C. SASNETT
Registered Patent Attorney
(Ex-Principal Examiner U.S. Patent Officc)
540 McGill Bldg. Washington, D. C.

Personal Service

NEW YEAR - NEW IDEA
* PATENT YOUR IDEAS *
o Call or send me a sketch of

your invention. Phone LONgacre 3088

FRE inventors Recording Blank
Confidentlal Advice

U. S. and Foreign Patents securéa by
Z.H.POLACHEK &8t Engines
@l (234 Broadway, New York

Science and Invention

PATENT

In this Department we publish such matter as
is of interest to inventors and particularly to those
who are in doubt as to certain patent phases.
Regular inquirics addressail to "Patent Advice™
cannot be answered by mail free of charge. Such
inquiries arc published here for the benefit of all
readers. 1f the idea is thought to be of importance,
we make it a rule not to divulge all details, in
order to protect the inventor as far as it is possi-
ble to do so.

January, 1930

ADVICE

CONDUCTED BY JOSEPH H. KRAUS

Should advice be desired by mail, a neminal
charge of $£1.00 is inade for cach question.
Sketehes and descriptions must be clear and ex-
plicit. Only one side of sheet should be written on.

NOTE :—Before mailing your letter to this de-
partment, see to it that your name and address
are upon the letter and envelope as well.  Many
letters are returned to us because either the name
of the inyuirer or his arldres~ is incorrectly given.

' Automatic Railway Safety Gates

I (1199) George Nothaas, Cleveland, Ohio,

writes i—
| I have an invention which relates to
Automatic Railway Safety Gates that
would prevent all accidents on highways
and raiflroad crossings. It works by elec-
tric current so that on approach of the
train, the gate would be automatically
closed and stop the traffic, and when the
train passes, the gates would be open again.
Kindly give me your opinion.

A.—\We cannot hazard an opinion upon
a railway crossing gate, the construction of
which is not disclosed in your letter.

Will yonr railway crossing gate effec-
tively prevent traffic in both directions and
yet permit any traflic caught hal/-way be-
tween the gates and on the railroad right-
of-way, to pass saicly off the tracks?

Is vour safety gate so arranged that it
[ cannot possibly injure the top of an auto-
| mohile, 2 wagon, or come down on the head
1 of a pedestrian?
| 1s this safety gate so arranged, that
should traffic accidentally stop midway be-
tween the railway crossing, the engineer of
the locomotive will be given a signal, so as
to notify him of danger ahecad? 1i the
gate comes up from the bottom of the road,
will it permit an automobile with its front
wheels across the gate, to safely pass to
the other side of the railway right-oi-way?
Will vour safety gate operate in all kinds
of weather conditions—rain, snow, slect
andice? Can vour saicty gate be erected so
that it will not necessitate an additional
space for railway right-of-way? Is your
safety gate relatively inexpensive to install
and is it practically fool-proof and will it
yemain in order for atmost indefinite
lengths of time? If you can answer all of
these questions affirmatively, then perhaps
it mizht be a good idea to apply for a

PATENTS

WgkITE FOR I'REE INSTRUCTIONS
Send drawing or model for examination.
CARL MILLER, Patent Attorney
Former member Lzamining Corps, U. S.
Patent Office
261 McGill Building, Washington, D, C.

Course tor men of ambl-
tion and limited time.

-
Electrlca Over 5000 men trained.

Condeased eourse In_Theoretical and Practical Elec-

trical E - . Includlng_
ngineering . :x;

subjects of Mathematics and Mechanical Drawing.

Students construct motors, install wiring, test elec-

trical machinery. Course designed to be completed
in one college year.

BLISS
ELECTRICAL SCHOOL
Prepars for your profession in the
most interesting city In the werld.

Catalog on request.
161 Takema Ave.. Washingter, D.C.

paten on the same.  We must have furtler
details before our answer can be more
specihic,

Telescopic Airplane Wings

(1200) M. S. Chapman, Johnstown, Pa.
has sesigned an airplane with telescopic

FRONT VIEW CLOSED

wings for increasing the speed of flight
after the plane has left the ground and in
turn permitting the plane to decrease its
landing speed. e asks our opinion.

A.—Mlany patents have been taken out on
various types of airplane wings which are
telescopic, or change contour so as to in-
crease the speed when flving and decrease
the necessary landing speed. We do not
believe that vour suggestion is in any de-
gree superior to those that have alrcady
heen patented, nor do we hold that there
is an immediate future market possibility
for a product of this kind. Your chances
for sclling such an invention are also
slight.  We consequently advise no further
action.

Auto Wheel Attachment
(1201) W. H. Vande Hei. Manitowoc,
Wis., asks what we think of a wheel at-

tachment for automobiles to permit of
traveling through drifted roads. The na-
ture of this construction is further seen in
the diagram.

A~—Many devices have found their way
npon the American market which tend to
prevent an automohile wheel from slipping
in traveling through drifted roads.  Many
of these devices give considerable traction.
Most of them fit on the automobile wheel

‘hy simply snapping them around the rim,

They take 1/10 to 1/30 ot the time to at-
tach one would need for your device
and we consider that they are even stronger
than your system, which, because oi the
nature ofi its construction. would not give
a reasonable bearing and traction service.
Any hugs extending irom the wheel and as
insufficiently braced as those lugs are in the
device you have designed, would get out of
order very quickly.

Further, the mud guards so cover the
tires that a decided change in shape is re-
quired to permit the movement of the
arms.

In view of the fact that we consider your
system mechanically weak, and that we
consider it very difficult to attach, we
certainly would not suggest that you apply
for a patent on this idea,
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At the right is a view of my draft-
ing and specification offices where
a large staff of experienced ex-
perts are in my constant employ.

Alldrawingsandspec.
itications are prepar-

My Patent Law

Offices ed u‘ndelf my personal
Just Across Street supervision,
From

U.S. Pat.
Oftice

Protect Your Ideas
Take the First Step Today—Action Counts nvcntors

If you have a useful, practical, novel idea for any new article or for an
improvement on an old one. you should communicate with a competent R
Registered Patent Attorney AT ONCE. Every year thousands of applica
tions for patents are filed in the U. S. Patent Office. Frequently two or
more applications are made for the same or substantially the same idea

(even though the inventors may live in different sections of the country

and be entirely unknown to one another). In such a case, the burden of \
proof rests upon the last application filed. Delays of even a few days in

filing the application sometimes mean the loss of a patent. So lose no I

time. Get in touch with me at once by mailing the coupon below.

Prompt, Careful, Efficient Service

This large, experienced organization devotes its entire time and attention Y,
to patent and trademark cases. Our offices are directly across the street
from the U. S. Patent Office. We understand the technicalities of patent
law. We know the rules and requirements of the Patent Office. We can
proceed in the quickest, safest and best ways in preparing an application
for a patent covering your idea. Our success has been built on the
strength of careful, efficient, satisfactory service to inventors and trade-
mark owners located in every state in the Union.

Strict Secrecy Preserved—Write
Me in Confidence

All communications, sketches, drawings, etc.. are" held in strictest confi-

dence in strong. steel, fireproof files, which are accessible only to author- wgﬁ_‘—'ﬁ‘%" e
ized members of my staff. Feel frec to write me fully and frankly. It is probable A | s

that 1 can help you. Highest references. But FIRST —ctip the coupon and get "‘m_ .
my free book. Bo THAT right now. om0

Py

On How to Proceed

The booklet shown here contains valuable information relating to patent
procedure that every inventor should have. And with it 1 will send you
my “Record of Inventlon™ form. on which you can sketch your idea and
establish its date before a witness. Such evidence may later prove valu-
able to you. Simply mail the coupon and I will send you the booklet, and
the “"Record of Invention form, together with detailed information on how
to proceed and the costs involved. Do this NOW. No need to lose a
minute’s time. The coupon will bring you complete information entirely
without charge or obligation. ’

Clarence A. O'Brien

Registered Patent Attorney
& Attorney-at-Law

No Charge for Information " ﬂl thls CO

CLARENCE A. O’BRIEN

Registered Patent Atrorney
and Attorney-at-Law
53-Z Security Savings & Commercial Bank Bldg.
WASHINGTON, D. .
o=
Suite 1106, Woolworth Itldg.
NEW YORK CITY
Please send me your free book, “How to Obtain

a Patent,” and your “Record of Invention” form
without any cost or obligation on my part.

Member of Bar of : Supreme Court of the United States; Name ..o
Lourt of Appeals, District of Columbia; Supreme Court,
District of Columbla; United States Court of Claims. Address ...
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PATENTS, TRADEMARKS AND COPYRIGIHTS
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300,000

For This Invention

That's what Eastman Kodak paid for
the Autographle idea, Thousands of
other inventions are needed and offer
enormous  opportunities for earning
fortunes. 1f you are of an inventive
turn of mind, why not concentrate on
{hings that are really NEEDED? Get Raymond Yates's
new book,

1,000 Needed Inventions

Costs only $1.50 and may start you thinking along ‘(ho
rigit lines. You'll get nowhero just fussing around. Con-
centrate on what the_industries need. and on what the
public wants. Mr. Yates's book tells you what these.
things are. _ Send no money. Just write postal. Iay
mail man $1.50plus postage when book arrives. \vour
money back if you want it. This offer limited, Write
now and get on the right track. (Outside U. 8., $1.70

-ash with order.) Address nw
. . isner Bldg.
Bureau of Inventive Science Rochestor,N. ¥.
and heed certain

INVENTORS S

facts before applying for patents. Our book, Patent-
Sense, gives these facts; sent free. Write
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INVENTORS
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What I Found on Board the R-101

By Augustus Post
(Continued from page 781)

The galley (kitchien) fittings are even
lighter; cookers, stoves, pipes and a forty
gallon hot water tank are all of aluminum,

Passengers come on board by wiay o
the moormg-masthead at a height of 200
fect, to which they ascend by a lift or
clevator inside the mast to a platiorm or
gallery at the top; they then enter the air-
ship by means of a gangway let down
from the bow of the vessel in the same
way that you board a ship. You then
pass down by an enclosed corridor lighted
by clectricity to the passenger coach, This
ofructurce is slung inside of the hull and
is surrounded entirely by a double wall,
through which air is circulated to obviate
the danger of any inflammable gas or
vapor penctrating to the living quarters.
Windows in the side of the airship pro-
vide light and an opportunity to look out
at the view below ; promenade decks, spa-
cious cnough for a tea or a dance, are
also provided.  Bevond the passenger
coach the corridor narrows and is used
by the crew and for storage purposes,
fuel tanks and cargo, Ballast tanks are
placed on each side of the ship so that
by transferring the contents from one
side to the other the ship can be trimmed.

The five power cygs (named so from
their shape) look small against the huge
bulk of the ship., and the only other pro-
jection is the control car as the passenger
cabin is entirely within the hull.

One of the most notable {eatures is the
perfect  smoothness of the outer skin,
which is obtained by a very clever stretch-
ing device, light longitudinal girders that
can he screwed out to give the required
tension.

The openings around the nose and at in-
tervals in the outer covering insure i cur-
rent of fresh air throughout, and ventilaie
the hull thoroughly.

In the stern are the fins and rudders
that serve the same purpose as the same
clements on a fuselage, insuring axial di-
rection in flight.  The outside covering is
linen balloon cloth treated with airplane
dope and red oxide of lead to cut down
the effect of the actinic rays of the sun.
The silver color comes from a coating of
atluininum paint to reflect the” light and

NEW U § NAVY DIRIGIBLES ZRS-4 an> ZRS-5.-LENGTH 785 FT-DIAIRR 9FT

GRAF ZEPPELIN - LENGTH 776 FT-DIA. 98FT.

BRITISH DIRIG BLE RIOI-LENGTH 724 FT.-BIAI3LO 1T,

U.SN.TLOS ANGELES™LENGTH 660 FT-DIA SOFT

Comparative size of the scorld’s greatest
dirigibles.

heat.  As these ships were built for the
Kgyptian and Indian Service, the question
of temperature in hot countries is a se-
rious one. and not only affects the lifting
power of the gas. hut makes it difficult
to make landings without loss of gas by
valving.

Both these dirigibles, the R-101 and
R-100, use hydrogen because it is difficult
to secure helium gas, which is about six-

Fleciric Ligh/

8

One of the passenger staterooms on the
R-101.

teen times more expensive, but is non-
inflammable and practically eliminates the
fire risk. The gas is contained in gold-
heaters skin cetls enclosed in a special
form of netting within the metal frame-
work. ity parachutes were carricd.
Lach rigger carries a knife in the ordi-
nary course of his duties.  These knives,
should an emergency arise, are to be used
for the purpose of slitting the fabric to
permit passengers or crew to jump.
Conmander I.. V. Richmond is to be
heartily congratulated upon bringing to a
successful launching the world’s largest
airship to be flown up to this writing; one
which cost over two and a half million
dollars 10 build. Tt was Aown on October
14th, 1929, aiter being brought ont of her
hangar two days before and moored to
the mast. .\ notable company was on
hoard for the first flight. iucluding Sir
John Higgins, Air Marshal; Major G. H.
Scott in coommand and Fiight Licutenant
Trwin, T had the pleasure of mecting Ma-
jor Scott when he piloted the first Briti<h
dirigible to visit our shores, the R-340 in
1919, returning <aicly to Putham in 75
hours, after circling Times Square in a
blaze of scarchlights which flashed on her
silvery sides as she departed at midnight.

Novel Mechanical Features

IN the construction of the R-101, every
precaution has  been taken 1o auard
against the possibility of fire, and for the
first time gascline engines have been su-
perseded by engines burning heavy fucl
oil with a flash point of 210 degrees
Fahrenheit,  To carry the 29 tons of fuel,
38 main tanks are attached to the frame-
work of the ship (inside the envelope) 28
of which hold 224 gallons and 10 112 gal-
lons apicce, In addition there arce 11
compensating tanks which are filled when
the full load of passengers is not heing
carried.  Several of the main tanks have
emergency gear for the guick release of
fuel, if required.  The bottom af the tank
may be cut away by a mechanical device,
in a manner somewhat similar to the
method employed in opening some types
of cigarette tins. For heating and venti-
lating the passenger cabins, air is drawn
in by an electric fan and passing through
(Continucd on page 849)
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What Famous Men Predict
for Science in 1 930

Walter P. Chrysler

(Continuned from page 779)
bration, by the usc of stiffer chassis frames
and above all hy the wnit design of body
and chassis, which permits the two units
to be joined as one umificd assembly with
no points of weakness. The automobile of
the future will be thought of as one hal-
anced assembly, rather than as a group of
assemblics  jomed  together.  The same
qualities that produce longer life also pro-
duce quietness.  In addition the use of live
rubber wlere it logically belongs, for the
purpose of insulating shocks and vibration,
will increase and greatly contribute toward
life and silence.  Adequate provision for
chassis lubrication is also a factor that is
sccuring greater recognition than ever be-
fore.  Irom the performance standpoint,
cverything that the motorist desires will be
provided.  Better acceleration, better brak-
g, smoother, easier operation with facili-
ties for comfort and convenience will be
featured in the car for 1930,

Harvey Wiley Corbett

(Continued from page 779)

be built not with such intensive use of hane
labor as at present but with a fastening
together of parts previously manufactured
in the factory, assembling so to speak the
various clements of the building in much
the same manner as automobiles are assem-
bled. The heavy masonry walls, which are
now hung on the steel frame, which of
necessity carries the load, will be replaced
with hollow construction—using much more
glass and metal and less handmade masonry.,

I regard these points as the outstanding
features of progress in the next few years.

William Dubilier

(Continued from page 779)
tubes will be the average employved in sets.

I do not believe remote control will ap-
peal to the public, as it is an unnccessary
and costly complication.  The trend is
toward simplicit-,

Improvements will probably be made in
the clectric phonograph and radio set com-
hination.  Instead of using only the audio
amplifying stages in connection with phono-
graph pick-ups, as at present, while the
tadio frequency stages are idle, the phono-
graph pick-ups will be simplified and so
arranged as to affect the first radio ampli-
iving stage and thus wtilize all the
amplifying tubes in a set.  This method
will enable improved music reproduction, as
simple phonograph pick-ups generating in
the order of .01 volt instead of one volt, as
is_used at present, will result in more
effective reproduction by the loud speaker.

Band filters will probably he used in the
tuning stages, which will improve repro-
duction, especially of distant stations, for at
present when a station is tuned in. high
notes are often climinated on account of the
sharp tuning. By keeping the same sharp
tuning but wildening the band of tuning, the
high notes will come through with the same
intensity as the low nates, and reproduc-
tions will become much more natural.

Lnough  constructive  inventions have
been suggested to predict that fading ef-
icets will be reduced.

One of the most important factors in the
radio industry will probably be straight-
ened out during 1930, and that
unsatisfactory patent situation. Either a
holding company will he formed by the
manufacturers” association to provide for
the purchase of all patents into one group,
and leensing all reliable manufacturers : or

is the -
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« OF YOUR INVENTION
YOUR FIRST STEP—'I'he inventar
should write for our blank form,

“RECORD OF INVENTION."

Betore disclosing your invention, a

sketeh  and  description  should  be
made on our “Record of Invention
Blank”, signed, witnessed, then re-

turned to us and we will place it in
$  our fireproof secret file. We will also
give our opinion a- to whether the

mvention comes within the Patent
£ Office definition of a patentable in-
vention. This “Record of Invention”
will serve as “proot of conception”
until the case can be filed in the
Patent Office. There is no charge
or obligation for this service.

VICTOR BUILDING

Our New Building Nearly Qppesite U, S.
Patent Office Specially Erected by
Us for Qur Own Use

Write for Our Five Books Mailed Free to Inventors
Our Illustrated Guide Book

HOW TO OBTAIN A PATENT

7 Contains full instrnetions regarding U, S. Patents, Our Methods.
Terms, and 100 Mechanical Movements illustrated and described.

OUR TRADE-MARK BOOK
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PATENT MATTERS

TO_ AVOID DELAY: YOU SHOULD HAVE YOUR
CASE MADE SPECIAL IN OUR OFFICE 1o save corre-
spondence, secure protection and early filing date in Patent
Office.  You should send us a model, sketeh or photograph with
a description of your invention together with $25.00 on account,
We will make an excminaiion of the U. S, Patent Oftice records
and if it is Patentabie we will prepare the official drawings im-
mediately and forwanl them for approval. 17 the invention is not
patentable we will return the fee less the cost of the examination.

PAYMENT OF FEES IN INSTALLMENTS

It is not necessary that the towal cast of a piatent he paid in one
piyment.  We permit our clients to pay for their applications
in three instailments as the preparation of the application pro-
gresses inoour office,

ALL COMMUNICATIONS AND DATA STRICTLY SECRET
AND CONFIDENTIAL, INTERFERENCE AND INFRING -
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witlioul charge,

Highest References—Prompt Service—Réasonable Terms

FREE ~ VICTOR J. EVANS &:h CO.
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else most of the large companies holding
valuable patents will amalgamate their
patents, protecting the licensees from future
litigation among  themselves and by out-
siders and tending to stabilize the industry.
Unless such a course is followed, the radio
companies are not assured that some patent
may not prevent their doing business and
will therefore work entirely on a year-to-
vear biss,

Augustus Post
(Continued from page 779)
greater respect but a much wider use of

the lighter-than-air craft.

The already projected lines across the
Atlantic by the Zeppelin Company and
across the DPacific by the Goodyear Com-
pany, and the line from England to India
hy the English government, will be actually
in operation before we realize it.

Races between dirigibles, both large and
small, may furnish a new sky thrill, and
serve to bring development much faster.

The principle of compression ignition or
the Diesel engine, will be used more and
more as the technical and mechanical prob-
lems in its adoption to aircraft are solved,
such as perfect fuel control, reduction of
weight and the construction of the two-
cyele Dieselt There is no doubt that, as
the aircraft industry has had much help
from the automobile industry i its carly
stages, the rapid advance of aircraft engr-
neering and new  structural and motive
power development will be of inestimable
value to motor-car builders, and a two-cycle
Dicsel engine in mass production should
quickly give a superior power plant,

Platforms on city centers, “tloating
islands,” in the ocean, like the Armstrong
scadrome raft, new and better instruments
for navigation and control in fog, partial
automatic pilots and altimeters to tell not
only how far you are above the surface
of the ground: but the “Sonic” type may
also he used to indicate if there is a moun-
tain ahcad, and give ample warning if it
is obscured by fog or darkness. I og-
penetrating lights or “infra’” signals from
heacons, radio direction beams for the pilot
to follow, rapid extension of meteorological
information to include the ocean as well
as all parts of the earth.  No spot on the
carth’s surface will be unseen hy the eyes
of man, the Pacific will be crossed withont
stop, the world circumnavigated by refueled
theght., an altitude of 50,000 feet will he
reached by the assistance of rocket propul-
sion and we shall soon see further develop-
ment of the reaction motor, with more com-
plete control and use of liquid gases for
propulsion.

Prof. R. H. Goddard
(Continued from paye 779)
rocket plane travel, have already been made
under my direction in Auburu, Massacha-
setts, bhut these rockets are at present being

developed  for mcteorological  purposces
only. America i not yet fully alive to the

pussibilities of the rocket wul the uses to
which it can be put,

“Casey” Jones
(Continued from page 779)
mean lower rates, it is believed that ten-
nage of mail will increase constantly, which
will lead to the development of planes of
much larger carrying capacity and greater
speed. While the performance of mail lines
has been extraordinary, they have been held
up somewhat by fog. The landing experi-
ments  conducted by Lt. Doolittle have
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worked out very satisfactarily and possibly
in 1930 developments will be continued to
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such an extent as to make flying in fog
possible, and if this is accomplished, air-
planes will be able to fly under any weather
conditions.

Many cfficient and well-operated passen-
ger lines have been established in 1929, and
1030 will show increased patronage of these
lines on the part of the public as a neces-
sary adjunct in conducting modern business,

Several large passenger transports with
two, three and four motors have been de-
veloped in 1929, and the introduction of
these on the passenger lines will increase
the efticiency of the lines and by doing this
will encourage the increased use of them.

By 1930 many wcll conducted flying
schools, under the approval required by the
Department of Commerce, will be in opera-
tion, with new cquipment, well organized
fields and competent persomnel.  This is
hound to increase the mterest, particularly
among the younger generation, in learning
to fly. The establishment of numerous air-
ports and well-equipped service stations
throughout the country generally, is bound
to encourage private tlying.

Generally speaking, the outlook for 1930
in aviation is excellent, and with the devel-
opments mentioned above we are looking
forward to a most prosperous year.

Turbo-Electric Drive for Pas-
senger lLiners of Major Im-
portance, says

Frank V. Smith

Federal and Marine Dept., General Electric Co.
URBINE electric drive for ships is an
American development independently
planned. It has in a few vears buiit

and laid the foundation stones of what
has become the most distinctly progressive

step in marine engincering in the past two

decades. »
The turbine clectric driven liner typifies

that  modernity  and  up-to-dateness  of
which the American traveler feels he is an
integral part.  The brilliant performance,
the aniform efficiency, the endurance, the
mceomparably  noiseless and  vibrationless
operation, represent a vision of complete
and striking usefulness,  There is a new
magic, something inspiring in the unscen
power, which drives the propellers, and
which can be controlled so easily by means
of a few small levers.

Every new development is reflected by
the manner in which it is received hy the
public.  The all-clectric ship has been pub-
licly acclaimed hecause it has never re-
linquished that deeper purpose of spread-
ing the finer things of life. The creation
of a new standard of luxurious-travel com-
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fort is a tangible expression of the newer
engineering, and a priceless heritage to the
younger generation.

Our latest and most modern passenger
liners, which are of the all-clectric type,
pave the way to a new cra in sea trans-
portation. A majority of the new ships
that are building are of the turhine-electric
't_\ pe, and other vessels proposed have writ-
ltcn turbine-electric into their specifications

The handwriting on the wall points to
the all-electric passenger liner as heing
the liner of the future, because the people
once having tasted of the fruits of the
newer engineering will not turn backward.

Some Scientific Radio Problems
Which Will Be Studied in 1930

f By Dr. L. W. Austin

Lakaratery for Specinl Radio Transmission
Research, Bureau ot Stundards

FII. most puzzling of the present
problems  in radio-telegraphy is the
determination  of  the cause of

the long delayed radio ecles discovered
by Stormer and Hals in Norway, which
very

are sometimes received on short

| Dloto by Bachraeh

waves from one to thirty seconds after
the main signal has arrived. The question
seems to be whether these echoes travel
with the velocity of light and are reflected
back from clouds of ions in space far
out beyond the orbit of the moon, o
| whether they are simply delayved in some
way not yet clear in their passage through
the earth’s upper atmosphere on their way
| to the recciving station.

\mong the other questions which de-
Imml(l further study are: The general
electrical conditions in the upper atmo-
sphere and the characteristics of the radic
| waves which arc reflected back to carth:
whether the variable deviations in direc-
tion finding are always due to abnormal
polirization in the down-coming wave. or
sometimes to a real change in the direc-
{ tion from which the wave reaches the di-
rection finder: the connection of solar
activity and magnetic storms with radio
reception; whether true static is entirely
die to lightning discharges somewhere in
the world, or to atmospheric discharges
of another nature.

Progress in Aviation
By “Eddie” Rickenbacker

America's Premier Ace

ROGRESS in aviation during 1930 in
my opinion will he in a steady advance
along all lines of acronautics hoth
lighter-than-air  and  heavier - than - air
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rather than in sensational revolutionary
development,

We have already proved that airplanes
which would have been  considered gi-
gantic a few years ago are not only feasi-
ble but economic in operation and prob-

“Iddic” Rickenbacker
ably the furerunners of much larger ships.
In the same way lighter-than-air aviation
lias seen the girdling of the globe by a
dirigible and the launching of a still larger
ship in England while two dirigibles nearly
twice the size of the Graf Zeppelin are
under construction at Akron, Ohio.  These
airplanes and  dirigibles undoubtedly  will
be dwarfed by the ships vet to come but
this advance will not be made in a vear.

I look for the extension of air trans-
portation in 1930 comparable to its tre-
mendous growth in the past two vears, |
look jor construction of many more air-
ports, which are essential to stable growth
of the industry. 1 look for increasing
care in training of persommel which will
eliminate casualties caused by pilots’ mis-
takes.  This is the growth that aviation
needs and will have in 1930,

But I do not overlook the possibility of
a revolutionary step forward by some in-
spired engineer or inventor.  With avia-
tion still in its youth anything is possible.

Astronomy in 1930
By Dr. Donald H. Menzel, Ph.D.

Of the Lick Observatory, Mt. Hamilton, Calif.
() attempt to recount all of the ad-
vances of astronomy in so few words
is un impossibility. To confine my re-

marks to but several of the many achieve-
ments is hardly fair to the investigators
whose rescarches are of equal or possibly
greater merit. I shall take a bird's-eve
view of the hattle-gronnd of science, so
that the individual landmarks fuse to-
gether. The enemy is ignorance; the skir-
mish line is the frontier of knowledge:
the unhnown hes just ahead.

Each passing year has seen greater co-
operation between astronomer and  physi-
cist—and now the respective sectors  (if
there be two) are so united that no division
can he distinguished.  The scientists are
fichting cach other's battles.  That heavy
barrage is being set up by the relativists,
who are more firmly entrenched than ever
i their conviction that Einstein is right.
The fight has not been easy and there is
no sign of cessation of fire.

There is another scene of tremendous
bustle.  The atomic theorists are waging
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new telephones. Its expenditure
for plant and improvements in
service in 1929 will be more than
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4300 pages, 3200 and complete work on Electricity
illustrations, deluxe cver published. Written by
gold stamped bind- | CROCKER of Columbia U.—
bk, reseral inhon MILLIKAN of Calif. “Tech.”
in Vol. 8. Covers —HARRISON of General Elec-
every mubject in tric and 26 other noted Electrical
Eloctricity—Light, | Engincers. Starts oft with ele-
Genoratora oaon: | mentary Electricity in simple,
Switchboards, Radio, non-technical language for the
Telephone Houne | beginner and includes every
Wiring Railways,etc. Engineering branch for use of
experts on the job,

Complete Electrical Reading Course

Eleetricity. the biggest Industry in the world. continues
to grow the most rapidly. And it offers better jobs.
bigger salarics and a brighter future than any other
fleld. Erery dollar, every hour {nrested {n learning Elec-
tricity will come dack to you @ thousand-fold. Learn in
sparc time with these books at one-fifth the cost of trade
Outline for organized
. A study, quiz-questions and g
IﬂOk lt up! year's frce consulting member-
Th:uundn of theme
AT
REFERENCE
boo!

ship in the American Techni-
cul Soclety tncluded without extra
cost, it you malil coupon imme-

Y men em- diately.
B::,'Y"d in electrical
ma"_‘ﬂf&“‘.‘i‘;:‘c.‘l'.g“ AMERICAN TECHNICAL
SOCIETY
Dept. E-125
Drexel Ave.& 58th St., Chicago

Ll
JIFFY INDEX put
eanswors Lo .000'
questions Tight at
your finger tips.

American Technical Society
Dept. E-125 Drexel Ave. & 58th St., Chicage

Please aend for 15 days® free tria] 8-volume sot of Electrical
‘ngineeriug just off the press, subject to return if 1 wish to,
(1 pay the fow centa express cha: s 0n receipt of books, you
pay express if returned.) 1f 1 decide to kee&thqn. I will
pay $2.00 after 15 days trial, then $3.00 a month until $34.80,
special advertising price, is paid, alter which books become
oy property. Year's Consulting M tu be
Tee.

S35 05000000060000060000606050000000000806000000600 .
Address. . . ... .. i i i iieiieaieiiceiiteast0iananas .
Employed by. ... iiiiiiiiieiiieaiiiieiiicasareaen
Employer's Address. .. .ooieiieiiniiniiss e onensnmans 00

e  =— I’LL PAY YOU
SC N s20 apay

- ?| To Show My Mystery Lighter to
l .]_.'a Men., What Makes It Light? All
l 5] W Guaranteed., Sample With Sales
Lrsmerws  Dlan Zic. Sample Gold or Silver Plated,
IUGHTER] $1.00. Agents write for proposition.

l i NEW METHOD MFG. CO.
Desk S.I. 1 Bradford, Pa.

Learn Public
Speaking

At bome—in spare time—20 minutes s
day. Overcome °‘etage- fright,’’ wain eelf-
confidence, Increase your salary.
jsbility to away others by efective
‘speach. Write mow for l‘“ t,
AR e R B
. Dept.

3601 Michigan Avenue, 'cm&'.... sl

Sets labeled and postpaid.

OF ALL KINDS Send for Price list.

CRAFTSMAN WOOD SERVICE
W-715 E. 62nd St. CHICAGO

Samples of 32 rare woods
%2.00, 20 cabinet and 20
inlay $1.75, or your
choice $1.00.
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an attack, and new ground is fast being
won in fields both physical and astronom-
ical. It is significant that the greatest

activity always occurs in the neighbor-
Judging from the

hood of the physicists,

"\‘-. 'r"v. W
SYE &

Brown-Eyers Stwlio. Denver

Dr. Donald I. Menzel

progress oi the past year, it seems safe
to predict that the major activity, in 1930,
will be confined to those branches of
astroplevsics most closely related to atoms,
and that the close of the year will witness
a marked advance i our knowledge of the
spectra of sun, stars, and nehulac.

What We May Expect in Radio
as Visioned by John V, L.. Hogan
17 present tendencies are a saic guede,
we may cexpect radio  broadeast re-
ecivers of 1930 to be characterized by
the more efficient use of fewer tubes, by
further  simplifications  of  operating  ad-
justments and by even better fidelity of

Kaiden Studiss, Toe.
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LIFE-TIME DX AERIAL

Guaranteed Double Volume and Sharper Tuning

Description of Lifetime DX Aerial
No. 30—LENGTH 30 FEET:

Assembled ready to string up. Brings in
volume of 150-ft. aerial but retains the se-
lectivity of a 30-ft. asrial. Rings are heavy
gauge solid zine. Dugplicates in design and
non-corrosive materials the acrials used by
most of largest Broadeasting Stations. De-
sign permits using this powerful aerial in
30-ft. space (preferably outside). Sharpens
tuning of any receiving set because of short
length but has enormous pick-up because 150
ft. of No. 12 enamelled wire is used. Made
for owners of fine radio sets who want great
volume on distance without destroying sharp
tuning. (Also used by many owners of short-
wave outfits.) *“Makes a good radio set

better.”
PRICE, $10.00

No. 60—LENGTH 60 FEET:

Assembled—ready to string up. “Big Boy”
size. (Same description as above except that
300 ft. of wire is used. making this the most
cfficient and powerful aerial possible to man-

ufacture.)
PRICE, $12.50

Manufactured by
THOROLA RADIO PRODUCTS,

1014 So. Michigan Avenue Chicago, Illinois

Jolm 17, I.. Hogan

No more ragged, crushed

parkages of cigarettes—no more

tobacen filled  pocket but a .part

looking. clever, dutomatic caw N

like It for convenience, for style.

See at dealers the new absdens for Hollday giv-

ing! el at £1 %00 22 %00 R4, 36,00 and $95.00.
I yan dealer haan'e the Ejeetor write us giving his

nume atd enclosing priee.

THE LYONS MFG. COMPANY. Dept. N,

MT. CARMEL NEW HAVEN, CONN.. U. 8. A.

as EJECTOR

: f-' CIGARETTE CASE

ther

IEH AT )

Sport Plane Blueprints
Available at Nominal Cost

9 Complete Set of Blueprints
of lincoln Sport Plane,

$6.75.

q Gerber Monoplane—set of
Blueprints, $1.00.

Send OrderstoBlueprint Dept.
Sciexce axp INvENTION

3R1 Fourth Avenue
New York City
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reproduction than is shown by today's
average. Automatic and distaut-controlled
tuning and volume setting arrangements
seem likely to be prominent.

The preparatory work of 1929 should
result in moderately extensive exchange of
mternational  programmes  during 1930
There have already been several notable
examples of such relay broadcasting. and
the coming vear is likely to bring forth
many more of them.

In radio commumication, it is certain that
both the radio telephone and radio tele-
graph will hatter down old barriers and
provide a communication service between
nations not now connected by radio. Even
the old dream of a national inter-city
service by radio seems about to come true.
although perhaps in a somewhat limited
form

As to clectrical entertainment, aside from
broadcasting, we may hope that intelligent
application of radio principles will fur-
ther improve the talking motion picture
as it has the phonograph for home use.
Perhaps we may even have television in
such simple and practical form that we
can enjay it i our own living rooms. but
it has been “just around the corner” for
so long, that the doubting Thomas clan
must be admitted to have some grounds for
its skepticism.

A Vision of 1930 by President of
Radio-Victor Corp. of America
Nm‘d appearance have been set for the
1929-30 radio season by an expe-

rienced and discriminating public.  [n

EW high standards of utility, quality

previous scasons, public preferences have
been clearly defined in one or more par-
ticular features of receiving set technique.
Thus, in the carly days a radio set was

J. L. Ray, President, Radio-Iictor Corpora-
tion of America.

judged by how many distant stations it
culd bring . Attention was next direct-
ed to power supply, passing through a
period of evolution from dry battervy. stor-
age battery, and *“eliminator” operation to
perfected socket power operation. As the
permanency of radio hecame assured and
mcreasing numbers of broadcasting sta
tions crowded the air, good selectivity he-
came the prime requisite. As the first
novelty of radio wore off and the public
hecame more exacting. the old horn t pe
of reproducer gave way to the cone speaker

Science and Invention
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he NEW H-F-L Mastertone
LaboratoryMade Receiver

Completely Built and Assembled by

H-F-L Eng

All metal completely shielded chassis: 7” x22
operating at peak efficiency {5-224; 3-227; 2-
tuning; Humless AC Operation; Uses 5§ Sc

ineers-Shipped ready to Operate

1”x7%". Fits nearly all consoles. 11 tubes
245; 1-280.) Single dial positive one-spot
reen-Grid tubes, 5 Tuned R. F. Circuits;

High Power Screen-Grid detector, with 175 volts impressed on plate; Automatic line

voltage control inbuilt holds voltage against

fluctuating; 100-Volt DC Dynamic field

supply incorporated; 3 stage Phonographic amplifier; Finest quality precision made parts.

Amazing Power
Startling realism! Unfailing accuracy! Its
great power and sweet tone awe and thrill,
setting new standards of performance
achieved by H. F. L. engineers after two
years of tireless research and tests under
all conditions.

Keenest Sensitivity
Unlike any ever known! Cets distant
stations clearly, sharply, distinctly with only
wire screen or metal plate aerial built in
cabinet.

HIGH FREQUENCY

Highly Developed Circuit

Intermediate employs 4 screen-grid tubes
with 5 mned fiiter circuits, easily adjustable
to peak of tuned frequency. Positive 10
Kilocycle selectivity. Most highly engin-
eered receiver ever built.

The New Audio System
Uniform amplification over entire musical
scale. Operates with dynamic, magnetic or
horn speakers without a bit of hum.

The H-F-L Power Master

Not an ordinary power pack, but a specially
devel-- “d unit of the Mastertone,
built separately to simplify installa-
tion. Has oversized transformer,
full wave type 280 rectifier tube.
Built by Hand —Yet Low

in Price—
Quality—not quantity—the H-F-L
Mastertone standard. One dem-
onstration will convince you that
its the master receiver of all times.
Fully guaranteed.

Write today for complete
description and price.

LABORATORIES

28 North Sheldon $t.CZXXD Chicago, |

Sell guaranteed Tallor - made

Make 512 a day and get new Ford

Hotels Need Trained Executives—

clothes. Lowest prices. Big profits. Your
sult Free. Write for Free samples. Jay
RoseCo., Desk 6, 404 8. Wells, Chicago

APaying Position Open to Repr. of
character. Take crders Shoes-Hoslery
direct to wearer, Good Income. Perma-
nent. Book “Getting Abead’ Free. Tan-
ners 8hoe Mfg. Co. 2141 C8t. Boston.

O1d Monecy Wanted—We Wil Pay
$50.00 for 1913 Liberty head nickel
(Not Bug‘;tlo). $160.00 for dime 1894 8
Mint.

Get |

DS,

8end 4c for large coin folder.
It may mean large profits to you. Nu-
mismatic Co., Dpt. 60, Ft.Worth, Tex.
Make Big Money with our All-wool
Tallored-to-measure Sults,  $23.50-
$29.50. Commissions $4-$5.  Outfit
freel Geperal Tallorlng Co., Dept.
PC-1, 618 IE. Jackson, Chicago.

sedun Free, taking orders for our fine,
all-wool, unjon-made, made-to-measure
suitzat ézs.w up. Blggest commissions
paid. Experience unnecessary. Fine
outfit of largereal cloth samples, Free.
Spencer Mead Co., Harrison & Throop
8ts., Dept. N-972,"Chlcago. _

Agentsearnbigmoaeytakingorders
beautiful_Dress Goods, llk%s ash
Fabrics, Hoslery, Fancy Goods. 1000
samples furnished. National Importing
Co., Dept. Z-89, 573 Broadway, N.Y.
Agents—Jiffy Giass Cleaner and
other new speclalties offer you wonder-
ful chance to make $15 profit a da

t y.
IGolug big. Hurry! Albert MIls, 50i4

Monmouth, Cincinnatl, O,
$5.08 Every Time You Sell M
Tallored-to-Order $35.00 value alz

wool ault for $23.50. 1f you want to try, |

writel Everything furnished free. P. A’
Bobb, 2256 S. LaSalle, Chicago.

Natiouwide demand for trained men

and women; past experience unneces-

sary. We train you by mall and put
ou Ip touch with big opportunitles.
rite at once for particulars.

Lewls Hotel Tralning Schools,;
Room BW-W637, Washington, D. C.
$95 a week, sefliag union made-to-
measure, all-wool suits & o'coats at
$25, 30, $35. Biggest commlssions pald
daily. Extra bonus. Write for details.
Nearly 200 pure-wool fabrics Free.
Ploncer Talloring Co., Congress &
Throop, Dept. N-1272, Chicago.
A Business of Your Own, Bankrupt
and Bargain Sales. Big Profits. Westart
you, furnishing everything. Distribu-
tors, Deyt. 279,429 W Buperior,Chicago.
We Start You Without a Dofiar.
Soaps, Extracts, Perfumes, Tollet
| Goods. Experience unnecessary.Carna-
{tlon Co., Dept. 670, 8t. Louls, Mo,
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Scissors Now for
this Amazing

FREE

AUTO BOOK

Send for this Big, New., FREE
Auto Book right now! Same re-
markable book that has shown
hundreds the way to big raises
in pw T'll show you of
[13] hy look here!— James T.
Summers, Statesville, N. C., was
only making $25 a week, now he
reports $30 to $73 a week!
Find out about opportunities for
§on in World’s Biggest Business.
ee how I train you right in your
eown home—how 1 put you in line
to $100
a weok! mmon Schooling all
ou need. Mine is the only "Sob-
Nay'’ Training. Includes Life-
time Emplo?nen( Service—Life-
time Consultation Service, and
many other valoahle features
NOW, if you act QUICK!

COUPON

AVIATION
COURSE
also Included

FREE of
extra charge

Get the
FACTS

DON'T WAIT!
Make your start
for a quick
raise in pay
today. CLIP
Coupon Now

MAIL“T 0B-WAY COUPON

B. W. COOKE, Directing Engincer,
MOTOR INSTITUTE of AMERICA, DEPT. 3931

Motor » 800

Send me FREE AUTO Book and proof that I can
become an Auto Man at home in spare time. Also
rend Aviation Course Offer, Itis understood that
this obligates me in no way.

We quickly

l-zb‘you by mail, or

st school, in time.

Higdemand. Bigfutare. Intereat-

._ing work. Oldest, foremost school.
EARN $50 YO 5200 WEEKLY

ant
Jat

Otto W . Md. , bome-: graduate,
made $12, from tl- if...n.:‘.':‘l n one year.
Vesscs, Y F d

k] LY., gets ‘show card.
Crandord: B Gy irrtiae? e L 200 ile tak -
ing mn.b" r'lurfl?r cm:;l]elnllno\_;mlion, e
179 Stumson Ave. Est. 1899 DETROIT, MICH.

Transformers

For cx?crimﬂ;tal purposes. Any size or
voltage, also Odin  Coils and  condensers  built
to order. Prices reasonable. Inquiries Solicited.

A. M. Brown Manufacturing Co.
P. 0. Box 1605 Mobile, Ala.
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and the clectro-dynamic speaker; the mul-
tiple and involved controls of the carly
radio sct resolved into the simplified tuning
and volume controls of today. L'rom the
ungainly and disorderly looking radio as-
semblies of vesterday the radio receiver has
emerged as a thing of beauty, seli-con-
tained and enclosed in cabinets which grace
the most pretentious as well as the more
modest homes.  Now, all the requirements
of sensitivity, selectivity, good tone quality,

s simplicity of control and appearance which

were the exception in previons years, are
cembodied i the present-day radio receiver,
Another outstanding feature of the cur-
rent radio scason is the unusually good
vilues which obtain. At no time in radio’s
short but spectacular history has it heen
possible to get so much {or the radio dollar.
No one, regardless of circumstances. need
now be without the manifold pleasures
which the ownership of a radio brings.
Nor need anyone cling to the old and ob-
wlete receiver which has outlived its high-
est efficieney through radio’s experimental
and formative days, for in this fast moving
art the 1929-30 radio differs as much from
the radio of four, three, and even two years
ago as the 1930 automobile from the carly
“horseless carriage.”  liveryone can now
own a radio, which may range in an almost
limitless variety of design from a modest
but highly cfficient table model to the most
advanced product of radio and phonograph
engineering and cabinet craftsmanship.

Probable Advances in Radio
By Dr. Alfred N. Goldsmith

Vice-President and General lingineer, Radio
Corporation of America

ADIO broadcast transmission, far
R from having reached a fimal condi-

tion, is still rapidly evolving. During
1930, 30-kw transmitters will hecome in-
creasingly common, and  transmitters ol
still higher powers, perhaps running  into
«erveral hundreds of kilowatts, will be used,
at least experimentally.  \s a result of
this power increase, cervice to rural and
urban listeners will be still further im-
proved.

International broadeasting is also  de-
veloping rapidly and 1930 will unquestion-
ably see Europe and America more fre-
quently- linked by programs heard in both
contineuts.  Comnmumication  between  the
ground and aircrait, hoth for transmission
of information and for directional guicing
of planes, will become a_ standard pro-
cedure in the near future. The application
of radio to automobiles will probably also
expand rapidly.,

Although not strictly a radio device,
clectrical musical instruments are beginning
to assumie an important position in public
interest and may be expected to become a
definite factor i the musical life of the
United States during 1930.

Radie receivers will become increasingly
simple. even more precise in their reproduc-
tion of the original performance. and of
increasing reliability and excellence in ap-
pearance. Radio television has remained n
the experimental stage during 1929, and is
unlikely to assume an important position m
the entertainment of the public through the
air in 1930, Its experimental development
will, however, steadily progress,

Courtesy Notice

In the article “Railway Cars Take
Wings,” in our November issue, we should
have mentioned that this system is known
as the George Bennie Railplanc System of
Transport, the inventor being Mr. George
Bemnie oi Glasgow, Scotland.  We are
glad to give this credit to the inventor.
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earn in Los An
Be an dlectrical specialist. Gain quick success in this most
{ fascinating and profitable field. Learn ac National in the
H conter of tremendous clectrical projects costing more
$100,000,00040 ~ unlimited opportunities now.
Practical, intemmive training by National's job-experience
method in 6 to 9 months.  All technical essentials included.
School eadored by leaders in electrical industry, You learn
alt branches of electricity; radio. Million dollar institution:
all modern equipment and training facile
ities. Life scholarship. Noage imit. Free Fm
employment service. Over 17,000 success-

Dept. 303EE, 4006 So. Figueroa. Los Angeles. Calif

CAMERA MEN EARN BIG MONEY

$60-$250 a Week—
Fascinating Work

Tremendors  demand  for  trained
cameramen—-stidios,  news  filims,
elducational and  industrial  fields,

One of these enjovable, woll-paying

positinn~.  with  unlimited  futnre,
! - can ea~ily be sours,
kj}g--\ 1, Now You Cam Quickly Qualify
L, R At Home

In your -pare time, our complete
home-stindy  course prepates you for a well paid
position it an amazingty short time. SEND FOR
FREE BOOK which tells how you can win hig
pay and fascinating work in this uncrowded field.

New York Institute of Photography
Dept. E-1816 2 West 33ed St, New York City

jcarnAVIATION
WHERE LINDBERGH_STARTED!
T r—

Romance
Start Now! Rt

Adventure
BIG PAY

P

Get dnte Mwiation? RBe a piwd Or a high
patd adrplane bt Lean Mviation
at Lincoln - wher Lindy  dearned.  Git
comglete, thurough Geeund or Tilot train
ing, Wtk on real du engines  andd
parts.  Go up It t! K 1*lunes and
pilot  instractor. Deensed Ly Dent 1
Commer Write tor FLEE hiteratuie!
State age.

LINCOLN AIRPLANE & FLYING SCHoOOL
225 Alrcraft Bldg. Lincoln, Nebr.

REE Wholesale Radio (at3| ¢

Set Builders-Dealers! Save Money!
fend for the most lete book of nati 11y known
Parts, Kite, Cabinets, Consoles, Speakers, Power Unite,
Sets, ete. All at lowest wholesale prices. Quick service
onall your needs. Writenow, it le FREE—

SHURE BROS. CO.
326, 335 W. Madison St., CHICAGO,

Depl.

“STAMMERING

lts Guse and Qire **

You can be qnickly cured 12 you atammier. Send 10 eonts,
N oF stamps, fur 259 puge cloth bound ook on Stam-
weltng and Stuttering, 1t tells e T cured nyelf after
Stamimcering and Stuttering for 20 yeurs,

BENJAMIN N. BOGUE
12950 Bogue Building. 1137 N. llinois St., Indianapoelis

i,

f

Know your victie: 3 yuur faults

learn character o U with whom you afe
assocfated. Send sample handwriting, in vk
on plaln paper, with one dollar for romplete

analysis. Address GRAPHOLOGIST, 308 Steck
Exchange Bldg., Buffale, N. V.
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What I Found on Board |
You

the R-101 ‘
(Continued from paye 840) ‘\\ “e P

i engine radiator, it is warmed in cold
weather and sent into the cabins through
air gratings.  In warm weather the radia
1or is lowered outside of the ship and cool
air can be supplied to the living compart
ments.

The ship has the usual control car out
ide the main hull, and in addition a chart
room above it inside the ship. This is vir
tually the “brain” of the ship with intri
catc apparatus ior telling the condition of
all parts of the vessel and commmmicating
with the various stations; instruments are |
here to indicate the various strains to
which essential parts of the structure are
subjected m flight, and when moored to
the mast. The strain on the mooring eye
is shown hy an electric indicator which
iclls whether the bow is light or heavy and

My Plan Is
Sent 10Your

*T can prove that John Savadge. trained by me, makes
$300 a manth! A.H. Berniey, trained by me. earns $7,000
t0 $9,000 a year. Arthur DeWalt, trained by me, makes
more than $400 a month. D.C. Stroop, trained by me,
mahes $475 @ month, L. V. Broughton. trained by me,
mn'!l:’l 3300 a month. Write for this book

o P yom get morve pay.”’
—Engincer Dobe

Successfully

by the strain on the bearing tube of the

1iose mooring the instrument shows whether Used

the ship is bearing down or pulling up on Ov

the nose cap. | For er
It was my good fortune to find the 30 Years

British Air Vice Marshal, Sir. \V. Sefton
Brancker, Director of Civil Aviation, in
his office at the air ministry in London not l
long ago. [le had just returned from a
trip in_the giant Dornier DO-X and he

~Engineer Dobe

said: * ery ch impresse i i Vsend you

oS (6 Gl AL e s | | Whe mrk s e fr st puy ot S5 T YourTooi

marvelous flying ship has proved to be with little chance for a raise or promotion? Sbsi.um‘,’,';‘?oi’l,m&,:"cﬁ: ‘;dl‘“na t.;.nab'; &

feasible” : we naturally turned to a dis Let me train you for Higher Class Work and  The higher positions in i, ki

cussion of the relative merits of the large Better Pay. Get my Pay-Raising Plan—NOW.  PLints, factories Thedsy | e 3’{“.',"}'.",,'.’.3

airplanes and the two hig airships, the T'll send it to you FREE. It will convince you ey iha foundation orig- you o drafting

R-101 and the R-100. which I had just and show you a way to build a big furure 2% 8 Jraismen. work for

visited. He said “Just how they will be for big pay, on clean work leading to salaries you'"g'c'f‘":d;"!b"‘&a{ﬁ'é.'ﬂ More Pay!

cmployed later it is impossible to say. hut of $60-$70, and up to $100 a week salary. S e Steady Pay!

1t is obvious that much experimental flying AR . 0 _ competemt draftsmen at $60

will bhe necessary hefore they can he ap- ships,u. ‘e..‘i’{'ﬁ'c;'x“";fp;’;f’!.;:“ﬁ‘ﬁ'“r‘:a‘nf.’ia'c“.?.'r‘?,',é":??'ci’: sxraigh‘(“;alg)rys.lwa ek

plied to a regular service at the disposal strvction of any sort. depend upon drafismen. No previaus experience is necessary. You do not need fo

of the pubhc." )!ogax::i\mul:!r-xmi:‘gl mxy;il:!re spal:carl:moe, I\1ou_llteelp your ma' college man or high schonllfraduate. n train you
By special arrangement through the extra money, v Prefitnilyto fsstal Hhyou ALL %‘%ﬁ'sogr:ngu%'}sugg RB%';‘:EY. Bi.steuay

courtesy of NMr. Robert T. Pollock. repre- ° o g 225 SR T

sentativ}; of Lientenant Commander Charles Ma‘l Thls coupou “FREE" Pay:Ra’ sing Plan

T S p. .

ENGINEER DOBE,
1952 Lawrence Ave., Div, 14-21, Chicage

Please send me, free of all cost, “My Pay-Raisin, Plan™,
z1so FREE Drafting Book and Draftsman's Pu::kzl Ruie.
ALL FREE.

Dennis  Burney, builder of the R-100,

sister ship to the R-10t, T was shown on ' liYouEamLess

board the twin of the world's largest air- P

ship, 5,000,000 cubic fcet gas capacity. ‘& Than*70aWeek
- Mail this coupon now, and I will

- - ; 9 d M Bt B
R.101 Has Frame of Stainless fond you" My Pay Kaising Plan”.

s rPenssvenonseea

‘S‘Iee/ ’\ Pocket Rule —postpaid and free,
. L . . . : z Div.
IT is quite impossible to realize the ti- Youllot e Engimeer Dobe, 1421 8 Addens - .
tanic proportions of these tremendous ~Essineer Dobe 1951 Lawrence Av., Chicago
Post Qffice ____ . Slake._.

structures, which are practically of the
same stze and gas capacity. The main

R?ix!]ltlse i}lr:;:g:.ll l’II]";lscc :{W?OIShiiI)sl)(llliilchLli“s Who Wants a Sedan FREE?_E

framework of stainless steel tubing, one

and a half inche(s] ifl} diameter with forged STUDEBAKER--BUICK--NASH! TAKE YOUR CHOICE'
duraluminum end fittings with pin joints
cut of which the triangular girders are or$2000.00 Casb
formed, which latter are used to build the wiJhrgu‘si?ﬂ-ﬁyorbgo;li:::snlTciwzgu;&??:uu'sﬁr::g e
keel and the longitudinal beams which run new friends ‘or my firm. Choice of bludebakerdo:
the full length of the ship from stem to Buick Ao Olimobiie” Bodan delivered (ree. or 12000.00
stern, and also the immense circular girder monds, other fine prizes and cash will peegiv}n frec: No
work or rings that give fOl'l.l’l to the hull. .';.'fkbel.e"'fqéoﬁgd:'restgffi.wgﬂﬁ%ofgﬁmés t:‘l)lw;;(i‘zse:‘.)
The frame of the R. 1()0' 1s constructed PICK YOUR LUCKY STAR!

of fOllY‘-IIICh tubes of dur.llummum heli- All the stare in the circle are exactly alike except one
cally wound and riveted. which are used That star i different to all the others and it may be n
to form the triangular girder work. Of mark :hgrdig:r)em'se&:nﬂznlgi:ol:imftolfnzm once
special interest is the fact that any one of SarE yach sout name und uddress. e ont S0 00 oot
these triangular sections may be taken out e ] '
and replaced in the girderwork in about BSE PHOMPT wm 3650'00 EXTRA
four hours’ time, if for any reason it ssw.w&"fh;ﬁcf;:-“b;vi::;malrln::','t.co?«fu“v:aznfﬁaﬁﬁnvg;:
should become necessary. Relfimens ¥ pou. sl your e lah o

e R-101 is equipped with five Beard- yaluable prizes will be given free of cost. Send today and
more heavy oil burning compression ig- .',f‘e"ﬂi,:'.‘;?;'nﬁ?é‘ e sy e 2000 L.’Jﬂ"’:!&:&"?l:‘é
nition or chsel_ type Cll[lllles, 8 cylll)(]grs ::Q‘;?uﬁ;l'ons%&\ﬁy;sldynﬁg\;.ﬂn :;:a"vrAA?wggCﬁé. i
in line of 585-650 h.p. ecach, four of which GEO. WILSON, DEPT.11;  AUGUST Circle
are placed in power cars on cach side at - . - Ll
the 4th and 9th frames, while one is in —
the center car at the rcar at the lith
frame. The port forward motor at pres- To be sure of getting your copy each month, subscribe to Science and Invention—
ent 1s only used for speed in the reverse $2.50 & year. Experimenter Publications, Inc., 381 Fourth Avenue, N. Y. C

(Continued on page 850) | ' ' ST
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You wlil receive the most heautiful strap watch
< you ever saw by return mail.
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direction. It was originally intended 1o
use a iorm of reversible metal propeller
s¢, that the motor could be used for for-
ward speed as well, hut this has not been
perfected, and wooden propellers are used.
The use of fuel oil, besides minimizing the
fire risk, reduces the power cost to ahout
one-fifth (825 a ton against $125), al-
though the added wcight of the engines
will make it possible to carry but fifty-
two passengers instead of one hundred,
as originally intended. A small four cyl-
inder gasoline engine is used for starting
cach motor and they also operate air
compressors and generators for electric
light, cooking and radio.

The R-100 has six Rolls-Royce Condor
engintes of 063 h.p., placed two in cach car
at each side and two in the central rear
car, At present they will burn gasoline;
but a new method of engine distribution
and a fuel gas has been developed, which
il applied at a later date to the R-100 will
allow her performance approximately to
be doubled. The comiort of the passengers
has been lavishly provided for and the
fittings of the passenger cabins, which are
entirely within the hull, are equal to the
furnishings on the latest ocean liners. In
the R-101 a lounge, seating 100, exterds
right across the ship with verandas on
cach side from which one can look cut
through windows in the outer skin pro-
vided with safety glass.

There is also a dining room lighted with
large panels which can seat 50 persons
and  containing a  radio loud speaker.
Underneatlt is an elahorate electric kitchen
with dumbwaiter to the dining rocm.
Everything is very light and carefully de-
signed in every detail. On the trial Hight
of the R-101 the guests were served with
a hot luncheon consisting of soup, roast
nuitton and vegetables, fruit salad, cheese
and hiscuits and coffee. The crew was
dressed all alike in brown dungarces and
white sweaters with white canvas shoes.
The passenger cabins have spring beds,
some with two and others with four berths,
as on shipboard. The R-101 has, beside a
lounge and dining saloon, a special all-
metal smoking room, accommodating 30
people, enclosed with metal walls, fire-
proofed, and fed by forced air circulation
isolated from the general ventilation of
the ship. FElectric cigar lighters are pro-
vided and the room is practically sound-
proof. This is the first time that it has
Leen possible to allow smoking ou an air-
ship. I remember Dr. Gilfillan, who came
over in the Graf Zeppelin, complained bit-
terly to me that he could not smoke, and
others said that it was the one Iuxury that
they missed most. The smoking room and
the Tounge have specially comfortable set-
tees and chairs.  The general ventilation
is by means of ports arranged like grills
and any excess of pressure inside the en-
velope can be relieved at once. A current
of {resh air is continnally circulating
through the ship, preventing the acenmu-
lation of fumes of escaping hydrogen,

$21,000.00 for Spirits -

For more than six years this pub-
lication has offered prizes totaling
$21,000.00 for genuine demonstrations
and proofs of spirit mamfestatlons
which we cannot duplicate by scien-
tific and well-known means.

Up to the present time not one mani-
festation has been presented which by
even the greatest stretch of the imagi-
nation could be considered genuine.

How many more years must this
prize be offered? Spiritualists, please
answer!

January, 1930°

Easy. Quick Way
To Get Into /oé)

&N\ LT

Md]OI‘ Rockwell
'@ Train You

AT HOME

My new practical, amazing llome Study (nuru prepares
yout quickly to fill any of the fascinating Aviation jobhs,
either on the ground or as a skilled flyer, paylng $50 to
$150 a week. 1 traln you te sueceed guickly, to flil one
of the theusands of wir and ground jobs now open and 1
help you 10 tind your right place in Aviation.

LEARN PRINCIPLES ATFLHYOME. IF YOU WANT

My home study course teaches the princinles of flight.
When completed T will arrange for your fiying instruetlon
near your lnme at reduced rates, 1f you want you can
come to Dayton and trzln at one of the finest alrports.
Either way you can quallfy for a pllot's lleense and a
hlgh pay fiylng joh. If you are not satlfled after gradu-
ating 1'11 retund every cent of your tultion. Mall coupen
for Free Hook and all details. Ntate ayge,

Major R, L. Rockwell, - -

The Dayton School

of Aviation Major R. L. Rockwelt,

Davton School of Aviation,

Desk A+20,

Dayton, Ohlo Desk A-20, Dayton, Ohlo.

FREE , Drear Major: DPlease rush my

BOOK / ecopy of 'REE ROOK on amazing,

/ easy way to get into Aviation.

MAIL! NAME  Lvvrieienionnenraraesasiiarsiss l
/\(hlres: .................................. I
Tn o GRC soonoaocoacan Are,.....

NOW=Become an.

Electro-Technician
By this Amaging New Method

Train the NEW PRACTICAT WAY!
Prepare to mceet the tremendous de-
s mand for Electro-
Technicians inall
branches of elec-
tricity. Splendid
opporlnnxhes
BIG PAY for
trained men.
Now is the time
to start,
BRINGS SCHOOL TO YOUR HOME
Home Rhop-laboratory worth wvver $60.00 yours \\llh-
cut extra cost. Enables you to °‘learn by doing.’
Not by texts slone—hut  with patented new Unit
Roard  System. Hrings full-size Eleetrical Eauin-
ment right into your home. 7Train this faseinating
new way under supervision of englneers of America’s

great Electiicul Schoeol.
48-PAGE

FREE ‘soox

Write today for FREE illustrated 48

page book piving full detalls of low

you can become an FLECTRO-TECH-

NICIAN by the wonderful new 1lane

Shop- Laboratory Method. No obliga

tions. Mention age, lept. U1 I
EXTENSION OIVISION

GCHOL of ENGIHEERING

of Milwaukee

i v bl Paint ing Brlngs
aln’ n

Quick, m Pro! H‘B

does work of 5 brush paln
Paints autos, mmllure. houses, &

lowest prices, with big profita for ou.

Pays /or lm(/—only $20 monthty.
low rings it. Practlull

30 days’ friai

0 ln\esunent
n\\rltc for valunble bulletins
Hob:

Brothers Ce.,
30 DAYS TRIAL Troy, Ohle
QUICHLY PAYS
FOR, ITSELF.

Box Slsl

MODEL AIRPLANE
BUILDERS
1 Ft, 0 Sikorsky—-Amphibian constr.
;e Ft. Savoia—Marchetti constr. set,

$2.

2 Ft. Curtiss—Army Hawk constr. set, $3.00.
Blueprints only. all full size 50c per piece. . Lock-
heed-Vepa constr. set, $5. 2 5 Merrw-‘rvln—
Bomber (Drops 5 bembs while in ﬂigh() constr. set, $1.50.

32-1age Cuatalog 5 cents
NATIONAL MODEL AIRCRAFT and SUPPLY CO.

29 North Ave. New Rochelle, N. Y.



January, 1930

How to Build a2 Record-
Winning Model Plane

By Hi Sibley

( P

Next set in the rear hook, made of about
No. 8 music wire. This is inserted in a
pinhole just forward of the stabilizer, and
secured with ambroid

For the propeller bearing a picce can be
cut from stiff shect brass, tin, or light
galvanized iron. Beiore cutting, however,
punch or drill a small hole for the prop
shaft. Don’t make it any larger than
necessary for the shait to turn ireely.

The wing, fin and stabilizer are made
from what is known as soft “shect”
balsa, or picces of about 1/16 in. thickness.
licre is where your skill comes in handy.
These three picces are sandpapercd down
to about 1/32 in.. or thinner ii you dare.
To do the work, lay them flat on a smooth
surface, such as a drawing board und with
a piece of fairly coarse sandpaper wrapped
over a flat stick sand them vigorously, but
with caution.  The edges should taper
slightly.  Apply ambroid to the tail slots
and insert stabilizer and fin. The latter
must be clipped diagonally at the bottom
with a pair of sharp scissors to fit the
diagonal slot prepared for it. They
should be at right angles to one another
and exactly in the plane of flight.

After the wing has been sanded to the
required thinness round the tips with
scissors and score lightly on the center
line. The gentlest pressure will then break
it sufficiently to form the diledral angle.

etter hold the edge of a ruler down on
the center line when breaking. Now pre-
pare a “cradle” as shown. Note that the
bottom is beveled hoth ways to fit the
dihedral.  Apply ambroid and set in place,
sccuring it with a steel pin and propping
up the wing tips with blocks so they are
7/8 in. above the center. Let the ambroid
harden for half an hour or more in all
cases.

A single soft balsa rib in cach wing tip
holds the curve. Apply ambroid to the
curved surface of the vih, lav it on the
table of drawing board with the flat side
down, and clamp the wing tip down over
it by means of curved blocks pinned down
as shown. Do not install the second rib
until the first is dry.

For the propeller select a straight-
grained piece of soft balsa 14 in. by 74 in

section and cut off in. length. Mark
outlines of prop blank, as shown )
and whittle away the waste. GO EASY!

Next bevel the blades with light cuts until
they arc about 3/16 in. thick as in B)

and (C). Lor greatest efliciency the
blades should be curved, that is, front
side convex and back concave. This is

done by laying onc blade flat on the edge
of the workbench and working out the
concave or hollow side by light cuts with
a razor-sharp gouge, or curve 3/8 in.
chisel (D). Finish with a piece of saud-
paper fastened to a tapered block that is
rounded at the bottom. A splendid job
can be achieved in this manner.

Make the shaft hole with a steel pin
taking care that it is square with the
blades and exactly in the center.

For the shaft. “S” hook and rear hook
usc about a No. 8 music wire, or what-
ever you have on hand fine enough and
still strong cnouglt to carry the load. All
wire is held in place with ambroid. A
thin brass or tin washer is ambroided to
the prop hub.

Use a double strand of 14 in. rubber
band.
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sembly. [inished in modern color decora-
tions, Just the Model Adrplane you have
leen wiunting; gimple in construction, and
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Is Space Curved?

By Donald H. Menzel, Ph. D.
(Continued from page 800)

curves. To say that space is curved, then,
is simply short-hand for saying that the
geometry adopted by Nature is not ku-
clidean, but of a more complex type. Many
statements of Euclidean geometry are un-
true, or perhaps only ‘q)prn_\lm.ncl_\' true
in the newer geometries. You have learned
that three angles of a triangle sum up to
180°, two right angles. The proot of this
theorem is made to (lepul(l upon  that
famoeus “parallel pmtul(nc you just men-
tioned.  Consequently it is not necessarily
true, since the postulate ix only an assump-
tion,

P—If I weasure three angles of a
triangle, add them and find the sum equal
to 180 degrees, is that not a proof
Fuclidean geometry is correct?

R—The older mathematicians souglt
to found their theories on logical grounds
alone.  They might, possibly, object to
vour method.  But if you try it out on all
sizes of triangles and  find it to lwld
rigorously, 1 shall accept proof.
Niter all, the final test of theary

your
any

Fig. 7. IWhat acitl one see if he gets to

the wvery end of Einstein's limit of

space and looks into  the  distance
bheyond?

sheuld be its experimental cheek.  Liter-
ally, the word, geometry, nicans to measure
the carth, though the original  definmtion
appears to have been lost sight of by many
mathematicians,

Here is a very accurate surv:ving in-
strument. \When progerly ‘ulju\tul it s
capable of yielding an accuracy of much
better than a second of arc. Suppose we
spend the rest of the afternoon in an ob-
servational test. T am sure you will find
it instructive,  Let us measure three tri-
angles, first a small ficld hali a mile or
so an a side, then a triangle with legs six
or cight miles long, and finally one about
twice as large.

% * * *

Intermission while the three iriends com-
plete the measurements. ‘That evening
we find them assembled to discuss
the results,

* * *
R—Now et us see how we stand,
What were the figures on that first tri-

angle? o ]
P—(Referring to a slip of paper)
The three angles were as follows:

J40 17 207

73 12 1y

ove 30 277

180° 00 0¥
They sum up o exactly 180 degrees.
There now, isn't that good enough proot ?
R:  Yes, vou seem to have proved that

1his first triangle tulfills the requirements

Yan wmk wilh expert inshuelors on tull size
maters, wenerators, batterhes, switehboards, arma-
tures, and house witing,

Yon caale i
srhool
highly
week and make good,
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of Luclideun geometry., But the next?
P (reads)
39 42> 177
01° 08 10”7
79°

oy 347

This gives  180° o0r 01~

What ? - There must be some mistake. No.
I've added it correctly,  That's queer, the
angles sum up to one second more than

they should.  We must have measured
them wrongly, .
R—I1l reserve comment. What about

the third and largest triangle?

P—(rcads)

RS AN P

490 22 36.57

70° 18 38"
The sum is 180° o (2,57

That looks worse vet, two and a half
seconds too large. What do you suppose
can be the matter?

R—(smiling) The situation, you know
is rather amusing,  You must have for-
gotten your words of this afternoon.  You
were the one who suggested that we test
the sum rude {or triangles by actnal mea-
surement.  Now that the measures don't
fit with your expectations you are ready
to throw them aside for a theory developed
from a postulate that cannot be proved.

L—I see the logic of your point of
view, all right.  \x children we were,
perhiaps, too impressed with the apparent
logic of Puclidean geometry. 1 suppose
that is the reason we are so loath to ac-
cept anything else.

R—Dut that is no excuse {for not keep-
ing an open mind.

[.—But  where's the  cateh?  Surely
Luclidean geometry isn't that far wrong?

R—A couple of thousand vears ago,
such  measurements we  have  made
could not be explained away o easily.
Then everyvone thought that the carth was
flat—a plane. We hnow it 1o be spherical.
Tence mstead of masoring the angles of
a plane triangle, we have actually been
surveving a spherical triangle, like this
(IFig. 200 The ercater our distances, the
larger would he the diserepancy between
our hgures and your theory,

P—Then, for all practical purposes, the
small triangle may be considered o plane,

R: 11 by “practical” vou refer to the
particular surveving instrument we have
tsed, the answer is yves. But if we had
an instrument a thousand tines more ac-
curate—

L—DBut in that (vent we
find a perfectly plane fignure?

R—Which would only go to prove that
geometry is little more than an abstraction,
It deals with planes qnd Tines, which have
o counterpart in nature,  Sametime ago,
I proved. T hope o your satisfaction, that
there is no such thine as a straight line.
By mueh the same type of argument I
could prove that plnes, also, are non-
existent,

The ancients thought the carth was flat.
By such measurenients as we have made

s

could never

today, only over <till farger triangles,
have the older belicis been overthrown.

Jut the change was a gradual one, The
explanation which, to the ancients wanld
have scemed most hizarre and artificial,
seems (nite natural to us.,

I': T concede that nothing  material
can be perfecthy plane. for matter is com-
posed of atoms, tiny particles whose shape
is by no means regular. It wauld be as
impossible to boild & Hat surface of atoms
as to make one out of a stack of cannon
balls, althoueh, since the atoms are so
much smaller, the cracks bhetween  them
will be invisible to the eve: nevertheless
they are there.  (Fig, 3 But our in-
struments seem to have proved only that
the carth is round—rather than that space,
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itself, is curved.  Surely there are much
flatter surfaces in nature than on carth's!

Suppose we build our triangle out of
light rays. What then> llere is no
question of irregularity,

R—It is true that our measurements of
this afternoon did not prove that space
is curved. But they did indicate that
Fuclidean Geometry cannot he applied to
curved suriaces. b am not sure that your
last suggestion helps.  Light is made up
of waves. A\n actual beam of light would
look something like this, (Fig. 4) The
arrow through it indicates the general
path of the beam in space. It is that which
vou wish to call a straight line.

You'll agree with me, I'm sure, that
we've met a very practical difficulty. We
need a measuring rod to explore space
with and not a single one begins to fit
the specifications laid down by Euclid.

I am most anxions that you allow me
to build triangles out of light rays, since
that is the only means 1 have of survey-
ing the stars.  But, if you recall. the path
of a Hght ray is not a straight line in the
sense you probably imply. A ray follows
the path of least resistance, called a geo-
desic, which is about as close as we can
possibly come to the absolutely straight
line. In that case geometry becomes a
study of the path of light rays in space,
which is, of course a perfectly definite

Fig. 10. Did you exer try to fit
a flat map to a globe?

and conerete problem. When we  point
our telescope at some distant celestial ob-
ject. it is natural for us to think of it
as being in the direction it appears to be,
as at A (Fieo 3y, when in actuality, it is
at B, with the Hght traveling in a long
curve,

I'—Then should we not measure atong
the straicht path, OCB?  (Eye=0).

R—Yaou mieht ke to—but our measur-
ing rod. the light ray. refuses to conform
to vour path.  Remember that its geometry
Limits our prablem,

l.—Then should  we
measuring rod?

R—1 am periectly willing—but  show
me a better one?  Did we not agree that
light is the hest we can find?  Trying to
mike our rods behave according to Eu-
clidean standards is like squeezing a num-
Ler cight foot into a number six shoe:
it may possibly be accomplished. but the
came isn't worth the candle.  Our mea-
curements woukd be meaningless i1 we did,
because samething wountd be distorted by
the operation,  What s there ahout the
stridght line that is worth Lheeping, es-
pecially since it has no existence outsisle
ol our own » Fuclidean geomet-y

not get a better

mind«?
deseribes the world as some people think
it omeht to be.  Relativity takes the workd
as it i~ The ancients believed that the
cirele and straight line were sacred. Hencee
the plancts ought to move in circles. They
don't.  There is a strong  division te-
tween ought and reality.

I.—\Why should light rays travel
curve?

R—T ask vou why should they travel in
a straight line?

T.—It seems

think.

in a

much more reasonable, 1
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R—When you see a fish in the water,
it is not in_the direction vou are looking,
but below it,  The light ray is bent on
leaving the water.  (Fig. 0.)

L—I still have a question. | space
is finite, and every straight line hecomes
a circle, what lies bevond the largest cir-
cle we cann possibly draw?  (Iig. 7)

R—That question always comes up. and
has puzzled many people.” When Columbus
maintained that the carth was round. his
opponents sought to disprove his state-
ments by asking if men walked on their
heads at the antipodes,  Always the ques-
tion of the apposite side of the universe!
The wncients supposed that the flat carth
was hounded by high mountains,

When you talk about the “end of the
universe” von presuppose some sort of
houndary there, like the mountain-fringed
carth.  You have the idea that the higgest
circle actually bounds something.  That
when you stand upon it vou will be able
to look out into the bevond. much as a
man standing upon the top of one of the
mountaits  supposed to encircle the flat
carth, might have done. (Iig, 8).

But the carth is not flat.  There is a
definite limit to the size of the greatest
cirele that can he drawn upon it, Dt
when von stand on one of these circles,
the cquator for example, will your next
step precipitate vou into the “hevond” 7
(Fig. 93 There is no gaping void.

The same is true for the world, except
that the curvaturc is three instead of two
dimensional.  In this mniverse, as upon
the carth, there is a circle of maximum
size—but it does not hound the universe
any more than the cquator hounds the
cartl’s surface. Like the earth, the uni-
verse is finite and wnbownded! *

L—I find it difficult to picture such a
universe. When vou get away out there on
the other side of the circle, what will it he
like?

R—T warn you. Do not try to visualize
it for it cannot be done. Your ditheulty,
however, is quite obvious, from the nature
of your question, It is not an inability
to comprehend the regions of space im-
mediately surrounding you.  Your mind
staggers only when you insist on trying
to visualize both the neighboring and “dis-
tant regions simultaneously,

L—Just how does the question arise?

R—The space you are familiar with—
that hordering the earth—is so very nearly
Luclidean (flat) that your mind refuses to
work any other way.

You know, of course, that it is impossi-
ble to map a curved surface on a flat sheet
of paper. without distortion. l.ets try to
paste this flat map to that globe. [lere
we are at New York: paste that point
on first. Tt fits pretty well, doesn't it, in
the neighhorhood of New York? But
look! The farther we go from where we
arc the more 1 have to fold it and pucker
my  Euchidean map in order to make it
curve round the globe.

* Figure 8 hears the same relation ta  the
anestion raised by (5 as figure () does to the
true nature of the univirse, K.
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Cabinet
(Continued from page 815)

makes for a stronger joh than just halving
them in, the divisions being fixed in V'
grooves ax at Fig, 6.

The ornamentation on the cabinet consists
of rows of 34-inch turned beading on the
edges of the sides and top, and a fret-sawn
(plywond) ornament similar to that shown
at Fig, 7 on the sop of the back, with a
1l3-inch turned button mounted upon it,

Science and Invention

855

When I Learned Millions
of Men Suffer with This

Cland
Disorder

I Determined to
Bring Evvry Man the News
of This Great Discovery

OR many years I was a directing executive of
one of the larger steel concerns in the Pitts-
burgh district. Then came an event that

caused me to quickly resign from this jucrative
position with its assured future.

For some time I had been consulting a scientist
with regard to certain manufacturing formulas.
One day, after such a discussion in my office, this
man said, “You have many men working for you.
Have you ever noticed how many men seem to
suddenly grow old, go all to pieces in less than a
year’s time when they reach a certain middle age?”
I told him I had noticed this in many cases. Fur-
ther I said I was very much interested as I was
nearing 40 myself.

“"Prostate trouble is the answer,” he said.

‘“That hardly seems possible,” | replied. "‘Why,
I know of very few men who ever had that dis-
order.*”

“Yes, most men are like you—they know little
about the prostate gland—yet highest medical
authorities definitely say that nearly 7 men out of
every 10 have prostate disorder after a certain age.
Literally millions of men have prostate trouble
without knowing it. Some confuse their trouble
with kidney or bladder derangement. Others think
that they arc aging prematurely —that pains in feet,
legs, back, and head are merely the result of ad-
vancing years and so do nothing about it.’

Then he told me of his discovery, a simple, casy
way to stimulate the prostate gland—and how he
had placed it in the hands of physicians and afflicted
men for conclusive trial. The results had been even
more satisfactory than expected, in some cases
almost miraculous.

He ended by saying, “Money and business
experience is necessary to bring this discovery to
the mijlions of men who need it, at a cost every-
one can afford. You are just the man.”

My decision was made within a few days. To-
day I see that decision rewarded a thousand times
over. Thousands of letters come to me from men
telling of relief from most distressing conditions.
Some tell how they have been saved from the

P

necessity of the surgeon's knife in a painful gland
operation, Others tell of relief after all other
methods have failed, Many say they feel 20 years
younger—relieved from the torturous and painful
conditions that often make life a burden for men
of mature years.

Are you aging too soon . ., . getting up S to 10
times at night ... are you on the down grade, half-
living, blue, depressed, subject to chronic constipa-
tion, chronic fatigue, backache, and weakness?
Thenit would give me Ereat pleasure to tell you, too,
how this scientist’s discovery can be used in your
own home with the understanding that unless you
feel its amazing benefits within a week’s time, it
costs you nothing. America’s most noted sani-
tarium has advised it for home use.

You owe it to yourself to act at once. Send no
money. Simply mail the coupon at once. W. J.
KIRK, President, 4525 Morris Ave,, Steubenville,O.

If you live West of the Rockies, address The

Electro Thermal Co.. 303 Van Nuys Build-

ing, Dept. 45-B, lLas Angeles, Calif. In

Canada, address The Electro Thermal Co.,

Ic)esk 45-B, 53 Yonge St., Toronto, Ont.,
an.

T ————————————
W. J. KIRK, Pres.,
4525 Morris Ave., Steubenville, O.

Please mail at once a free copv of the booklet, *"Why
Many Men Are Old ae 40, and all details about
the new treatment. I'm not obligated in any way.
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Every foreman, factory worker, man-
ager and ambitious mechanic will find a
gold mine of inside information in **The
Modern Foreman" by Robt. Grimshaw.
The 28 chapters of this great work are
shop talks pointing the way to success,
efficiency, better pay and the job higher
up. A complete study course in leader-
ship; a handy daily reference and guide.

VALUABLE INFORMATION

SUBJECTS COVERED INCLUDE:—The Magic
Wand of Efficiency, The New Type of Foreman, Team-
work, The Kicker, The Agitator, Bonus Plans, Self
Improvement, How to Handle Men, Hiring and Firing,
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Cut Out Waste of Time and Materials, New inventions,
Modern Methods, The inspector, Health and Character
Requirements, What the Foreman Should Know,
Mathematics, Business Law, the Foreman as *‘Top
Sergeant,” Factors of Success, Leadership, What is
“‘Labor,” Time and lIdieness, Knowledge is Power,
*‘Morale,” The Value of Mistakes.

SPECIAL SALES PRICE

“The Modern Foreman’ has 207 pages, quick refer-
ence index, many tables, diagrams, illustrations and
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binding, gold stamped. Size 6 x 9 x 1 1{. Reg. price
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Satisfaction guaranteed. Mail this TODAY!
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How to Picpare Dyes and

Pigments
(Continued from paye 810)
cooling, the sodium salt will crystallize in
the form of brownish red needles.  Some-
times crystallization may require a long
time.

To prepare ammonium eosin place some
cosin in a small evaporating dish and cover
with strong ammonia. \fter five or six
lours the eosin will have been converted
into ammonium cosin.  The dye can be
filtered off and dried.

In the process of dving the dyve is
brought into solution with water and the
textile is passed through it.  Many dyes
will unite directly with the fibre of the
cloth, but there are alse a large number
which are dyed on the fabrics hy means
of metallic mordants. .\ mordant is a
salt which will combine with both the dye
and the cloth. The cloth to he dyed is
passed through the mordant, which latter
combines with it and then through the
dye solution, the dve in turn uniting with
the mordant and forming a fast color.

Kanarin, a vellow dye, can he made hy
the process of clectrolysis. The apparatus
is arranged as the diagram shows and
connected 10 a source of direct current.
The solwtion for the apparatus is made by
dissolving some potassium sulphocyanide in
vater. .\s the current passes, yellow clouds
of the dve are formed and settle to the
bottom of the container. Mfter a short
time the dye can be filtered off and dried.

Tricks With a Phonograph
(Contimeed from page 809)

reverse the direction of his foot, then im-
mediately does his hand cease to turn the
record,

Now for IFig. 4—little Junior is playing
tricks on Grandpa. Jimior holds the cover
oi a bread pan—a reflector of sound—and
he can thus project a heam of sound in any
direction that he swings the cover.

Psst—Fig. 5 is the “hug.” The {fellow
kneeling and blowing rings has offered to
demonstrate that there are always “acoustic
forces™ responsible for the propagation of
sound. These forces—so goes the argument
—can exert an interierenece-torque  upon
badies resonant to the vibrations of sound.
Ienee it must feollow that a smoke ring—
a4 most deucedly peculiar vortex—will ro-
tate ninety degrees upon its axis if blown
into tie path taken by a sound wave.

Reflectors for Amatcur
Movie Makers

(Continued from page 815)
In a pinch the white-cnamelled top can he
taken irom the kitchen table and used as a
reflector.,

A hand spot lamp, cansisting of a shade
with a 200 or 250-watt lamp, also forms a
guod source of auxiliary light. In using a
light of this type. the lamp should be
moved about the subject the whole time
the exposure is being made, flooding or
hathing the subject in the light.

[

-

The angle A equals the angle B and

camplete reflection of the source of

light is only had awhen these angles
are equal.
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Study airplanes, motors, meterology and
all aeronautical subjects just as taught in
the famous Universal Aviation Schools.
The Univer-
sal home
study course
is a remark-
able exten-
sion of the

e

FULLCREDIT AGREEMENT

Universal Aviation Schools
{ agree to give gradustes of Ex-

tension Caurse full credit of

costol course on s Univarsal

Fiying Course If taken later.
training

given in the world’s largest system of
flying schools. Learn aviation from
experts. Clip the coupon. Get complete
information.
mlm;zlilglz

MAIL THIS COUPON
o e o o e e
UNIVERSAL AVIATION SCHOOLS
Division of The Avistion Corporation

-] 1158 Boatmen’s B*k Rldg. St. Louis, Mo,

Vleano send litereture describing Universal Aviation
Sebool’s Extension Home Study Course,

Name Age

Address.

3-25¢ BI1G FUN ; -
Bovs You apparently se¢ thru_ Clothes, Wi,

Stone, any objert.  See Rones in Flesh.
FREE—PKG. RAD1O PICTURE FILMS.Takes pietures
witheut eamera. *‘You'll like ‘em.’’ | pkg. ea. 25¢ order.
MARVEL MFG. CO., Dent. 83, NEW HAVEN, Conn.

= 1he
VAN NORTON
' MURDERS

,k\ NOW you can get the
\ N7 best new detective novels
N — 'vam foronly 25cat your near-
est newsstand. It's alithe
result of a remarkable
new development in
publishing which enables
us to cut book-publishing
costs to a few c@nts.
Ask your newsdealer to-
day for the COMPLETE
DETECTIVE NOVEL
for January, and get the
surprise of your life. It
contains “The Van Nor
ton Murders,”” an entire
book-length novel by the
famous author, Charles
Reed Jones.

NTIRE BOOK-LENGTH NOVEL
35 P

o d:_!_s‘ months

G)mpk:ie Detective Novel

al ol nmu‘fand&?)(/ﬂ)/
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Logalit's Greatest B
3%@nd Master '
Says:

"“‘OMPLETE equipment with Conn instru-
'N“ments enhances the musical value of any
band at least 50%.”
F‘Congm“are the choice of tltle world's
S beoi

greatest artists,
y r 8 for quicker
rogress and greater musical success. Easicat to play.
¥ exclusive features. Yet they costno more,
FREE TRIAL, Easy Payments
onany Conn, Write for interesting
. Tells everything you want to
know about your favorite inatru-
ment. Full color illustrations of
most popular models. Write today.
C. G.Conn, Ltd. 156 Conn Bldg.
Elkhart, Ind.

ONN

Do
Ny, unery. .
BAND INSTRUMEN%'S ‘\\

[ SEND FOR THIS FREE BOOK ON
| YOUR FAVORITE INSTRUMENT

DRAWING COURSE $2 98

The biggest value you ever
Haven't lFou often wished that you~could draw
cartoons, {

saw advertised anywhere.
ustrate some idea, sketch some premy

face, etc.§y You can do all of t things.
One of erica’s most famous Cartoonlsts
and lustrators has developed a great,

simple system for success
of Commercial Art. Thls

revolutionized the entire theory of

drawing. It that drawing can

be as easy for you as writing—

much simpler than Ing ahort-

hand, bookk or typewriting.

We are now this nal system for

learning Drawing, Art and Cartooniog, con- |
sisting of 34 Jessons with over 500 ilustra- i
tiom, within reach of every one.

will devote a few hours cach week

Course WE ABSULUTELY GUARANTE!

that you will to draw and

before you have finished the

It we fall to mal‘xept:':(l,a clulmBmmdell e

ref every cen us. minating

n large office force for amwer(nx correspond-

ence, expensive etc., we are cnabled

to make a price of $2.98, the cheapest price

ever known for a high-grade home )

study course. Tearn to draw. It isabig
usset, Do malter what field you are in,
Jifyou orde: the Coursr

Send NO Money st once we will tncludc
Just order the Course, nnd$2'98 fa

on arrival pay postman:

Muy a8 few centa .

g WA g
ng 3 "

If not entirely satisfed, return enabling you to

o wore® without
FFUND MONEY y additional cost.
LedererSchoolofDrawing,Dept. 200G ,Chattanooga, Tenn.

Ordems outside the U, S. A. payable $3.28 cash with order.

within five days and we will RE-

THE MIDGET SLIDE

RULE
Instantly adds, subtracts, mul-
tiplles, divides, solves propor-
tion, gives ali roots and pow-
ers. Logarith Cos-

ms. 5
ines, Tangents, Cotangents, etc.
Also gives decimal equivalents,
lettered and numbered drill and

m;;‘mea.

he Englne-divided scales are
alumisum and are grease and water-
4°, Price with Instruction Book.

proof. Dlameter
$1.50. Pocket Carrying Cnse, 50c extra, Cash or C.0.D.
Catalogue free. Your money back If you are not satisfied.

GILSON SLIDE RULECOMPANY, Stuart, Flerida

(SLIDE RULE MAKERS SINCE 1915)
Send To-day for the

An  clectrical book of 66 motor

drawings with complete instruetions $3,w

A. C. motors. Speciai at.........

Or write for full particulars of this tvaluable
SMITH & SMITH PUBLISHING CO.

Dept. B., Valencia, Pa.

r“Electrical Worker’s Fricnd”\
for rewinding and reconnecting
book
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Sets
By Don Bennett
(Continued from page 806)

hig “drammers” and “spectacles.”  They
have heen the backbone of the motion pic-
ture industry because of their universal
appeal.  What should be more fitting than
that the amateur club produce a Western,
especially when horses and open country
are available.  Overacting or underacting
are not serious in a Western as every-
one expects the villain to swagger around
and the hero to be stiff.  Pck vour hest
swaggerer for the “villin™ and the stiff-
est boy for the hero. Of course you must
be diplomatic in picking the prettiest girl
for the heroine, but she should have long
blond curls to he a true Hollywooden tvpe.
She needn't act. Al she needs is to look
pretty and scared, by turns.

With the boy's (small and grown-up)
love for O. Henry, why not pick on one
of his tales {or your Western., And don't
he airaid to pick one with interiors.  1lave
you an old shed or barn that has an ell?
That’s your western interior,  Take a look
at Iigure 5. There is a typical barn with
the last fetter dropped as far as our movie
camera is concerned. 1t has heen trans-
formad into a western bar.  The cowshed
hecomes the back wall of the bar, bearing
such representative mottoes  as “Don't
shoot the bartender,” “In God we trust”
and others of that day and time. The bar
is made of ald lumber, the top painted with
vellow  kalsomine to represent a much-
scrubbed board.  The sides can he stained
dark or covered with dark erépe paper. The
window should be dirty with a few finger-
marks, as if it had been treated for trans-
parency o oceasion. .\ round table in

front of the bar with a kitchen chair or

A “Western” saloon scene built against an
ordinary barn.

two, a tall, small-necked bottle (borrow
ote from your local muscum hecause
they're as extinet as the dodo), several
glasses, some poker chips, a pack of cards
and a few water spots dress the table.
Sawdust spread over the dirt and smoothed
out level before being tracked up with
feet.  The sawdust thin near the bar. a
small ridge piled up about a ioot and a
half away from it. An old hanging oil
lamp is suspended from the ceiling (a
stick nailed to the side of the barn above
camera range with a rope or chain sup-
porting the lamp.

IFor “reverse angle” shots, that is, shots
taken from the bar looking towards an im-
aginary door we use the door further down
the barn, or even on the other side. Spread
some sawduast near it, thinning it out in a
V" shape with the apex away from the door
sill.  When shooting au exit or entrance,
give the effect that the door is opposite the
bar by having some one (the bartender)
look up when an entrance is due.  l.et
your character walk on and later on shoot
a4 shot from square on to the door with the
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B.S. DEGREE
IN 3 YEARS

Learn
Electrical

'Engineering

Radio, Television, Talking Movies, Power,
Aviation—all of these great industries de-
pend upon electrically trained men.

Here in the School of Engincering of Milwau-
kee, one of the foremost and best equipped elec-
trical schools in .America we are training young
men in the various branches of electricity, in a
thorough, complete, practical manner, Jobs up to
$10,000.00 a year are open to men of action who
receive the highly specialized training given by
this 26 year old school.

Complete, Practical Electrical Education

- ” —
I". 8. Gov’t asks : R
S of E. to test =]
this huge electric
generating unit,
built for Pan-
ama Canal,

Complete courses in I'ectrical Engineering—A.C.
& D.C. Armature Winding—Wiring & Testing—
Commercial Electrical Engineering—Radio Tech-
nician—Automotive Electricity —Electrical Re-
frigerztion.

EARN WHILE
YOU LEARN

We help place students
in part time jobhs. Our
close cooperation with
several large Milwaukee
industrial plants enables £ e
us to help ambitious stu-
dents earn while learn-
ing. Tuition, board and
room reasonable. Daily
broadcasting. School orchestra. Fraternities. Sta-
tion WISN is operated from this school.

CLIP THE COUPON! State
What Course Interests You

Classes are now organizing. Don't delay. Get into
your chosen branch of electricity. Insure your fu-
ture ir. the great field of unlimited earnings and
opportanities. Send the coupon now!

GCHO)L of ENGINEERING

LANE R* "4
Milwaukee, Wis.

Be a ‘‘Registered’’
Radio Technician
in 90 Days

Founded 1903 S.0.1-39

Withnut obligating me in any way please mail free
ilustruted hook **Rise to Succers Through Klectrics
ity." and particulars regarding the course 1 have
marked with an X.
RESIDENT COURSES
.. Electrical Engineering, B. S. Degres (3 Years).
. Commercial Ejectrical Engineering. (M. §. Grad-
uates 1 year; others 1'; years).
Armature Winding.
- Light Motor Wiring and Testing.
-.. Elootrical Refrigeration. ....Master Electrician.
-Radio 8Bales Service and Broadcasting.
-Home Laboratory Service. (Home Btudy Course.)
-..1 am interested in your **Earn While You Learn®*

plan. ... .Day....Evening Classes.
Name. ..Age..
Address... . .
City. Ntate . ...

Edncation..




Ship Models

Vith Electric
Lights —only...

We furnish you with all the
parts cut perfect. No trou-
- ble to fit them together and
in 2 very little time you will
~ have a beautiful ship model
that you will he proud to own, placed
on your Radio or mantle and lighted
with the electrical equipment that comes
with each model. ‘They give the effcet
of a ship at sea sailing along on the
quest of adventure. We have the fol-
lawing models, all parts cut to fit and
ready to be put together, and a complete

diagram and  instruction sheet num-
bered so that you cannot go wrong.
T.ong Wide High
Flving Cloud...... 2614" 715" 19"
Santa Maria......27 10 25
Mavflower ..., .30 10 26
La Pinta........ 27 12 26
Constitution ......32 10 30

Every Modcl Guaranteed.
Money Back If You Want It.

We will send you any of the alove madels
. C auywhere i the United  States,
Money order or check mmst accompany all
foreign orders.

Al models shipped same day as order is
received,

MODEL WOODWORKING CO.

Perkasie, Pa.
Dept. C-1

AlL Standard Makes
(CAlso Portables )
Yoar cholce of the World's best GGa"
o5 Ro/sl —"’run"m fate. model
o " refinjabed brand
:‘2??'5‘;&"»3‘& h;lt." i oo Easy Terms.

plete Free

e artuat pbotogTaphs of
colors. T.lll‘ avery detall of our dlrﬁ:t g, S 'l!h-‘""_ Hplans
e e At quick: s N o olies vtk cach Typewriter).
international Typewriter Exchange

231 W. Monroe St. Dept. 117 Chicage, iinols

Just ugd your l‘l’lm:
W
and address an e

TRANSFORMERS
FOR RADIO POWER SUPPLY
A-B-C' Pover for all recelvers, Primary 105 to 115 volts
e G0 or 60 cycles Secondaries—2'3
volts, 8 amperes—2% volts, 3 am-
peres—5 volts center-tapped, 4 am-
peres—300 voits each side of center-

tap. 125 milllamperes.  All lugs
mounted on bakelite, concealed in-
side case, completely shlelded.

Mounting for sub-panel or regular,
Price $11.90, Wrlte for our litera-
ture, [leaters get In now,
JEFFRIES TRANSFORMER CO.
7427 Alameda Bivd, Los Angeles, California

iasoline Engines, Steamn Engines,
Motors, Dyna-Motors, lathes,
Drills, Gears. Books, Blueprints
Pulleys, Hangers, Bencli Saws.
Display Tables, Mwlel Makers
Materials and Supplies.

Catalog seal posipaid 20c, refunded first order

HOWARD ENGINE & MFG. CO.
2415 N. Ashland Ave. CHICAGO, fLt.
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(Continued from page 8357)

character walking through the door to-
wards the camera.

The same location, with a slightly dii-
ferent treatment is used as the rustlery
cabin.  The bar is removed, and in its
place we have a bunk made of rough tim-
bers and holding a mattress stutfed with
teaves. .\ few dark blankets rumpled up
on the bunk and a wad of cloths for a

cheaply acith the aid of an old barn.

pillow complete the dressing of the corner.
(Fig. 6) A rough table with a cowboy's
candlestick (a liquor bottle with a candle
in the neck) and a few dirty dishes oc-
cupy the center of the stage. .\ chair or
two (different from the two in the saloon
set) an old wood-burning cookstove and a
pile ¢f wood for it are against the wall.
A dight piece of cloth over the window in-
side the barn will serve for daytime shots,
removing the cloth for “night” scenes.  1i
the door happens to be located as shown
in the drawmg, use it as the door of the
cabm, bat never show it open to the
camera. When an entrance is required,
place the camera where the opening door
will cover any “outside” shots of the in-
side of the barn, except for the night
scenes when this care 1s not necessary.
Drive a few nails around the walls and
hang some old clothes or riding gear on
them.

A little ingenuity in following out these
suggestions, as far as local conditions will
permit, is sure to result in lots of fun
both in making the films and in showing
them, *

Fvery organized club should have as a
club project the production of a filn.
And as a word of caution, don’t try com-
cdies.  They are the hardest of all to
make.  Stick to drama and westerns, they
are waore m the amateurs’ line and are
casier to produce.

Contest Announcement

*(Editor's Note: If rou have any dif-
ficulty in applying these suggestions send
several photographs of your location from
various angles with an outline of what is
wanted,  The ILditor will gladly advise
you, in retwrn for a photograph of the
dressed  set, how best to convert the
“patural” into what vou zweant.  And in
addition to that he will give a copy of an
interesting one hundred foot, sivteen milli-
meter library film to the club or individual
that sends a photagraph of the wnique ap-
Plication of this article. eIl photographs
must reach the Editorial Offices of SCIEXCE
axn INvENTION not later than midnioht,
January 31, 1930. The prize, or prizes
will be awarded as soon after that date as
possible. The right is reserved to publish
cny_ photographs entered in the contest.
I1'rite name and address on back of each
photagraph submitted.  None ztill be re-
turned unless postage is enclosed.  The
fudges will be the Editors of SCIEXCE AND
IxvesTioN and  their decisions seill be
final )
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WIN QUICK POPULARITY
PLAY THE TENOR BANJO!
NEVER could firure why all the girls turned me

“

I down until Jim Reid said to me, ‘Tlob, you're a nice
chap—but you're “dead.”  Why «don’t yot “‘pep up’t
You'll never pet anywhere the way you are now!’

dim owas right. But what could § do about it?_ Then
1 saw an ad— My 1lanjo Made Me I'opular Over Night.
llclrlc was my big chance, 1 sent for details . . . aml
well ——

“In almost no time.

it seems, I was able to play even
the most dificult picees.

I ok my banjo to our newt
party.  Ciassleal tunes, i ‘hot numbers,” they cane
as easy as rofling off a Jog.  That night started me
towards popularity —and has won me 2 better job and the
aweeteat glrl in 1he wwmid.”” Do you want to he popular—
to win qulek suecess and make money on the shle?  Tuke
your first step by sending today, now, fur details as lo
how you can learn to play the tenor banjo at home -
edtily—QUICKLY !

TENOR BANJO STUDIOS

Dept. D-402 9th Floor Woolworth Bldg.
New York City

s

Hheres an air of,

hospitality that youll like

PICCADILLY

| 237 WEST 45% ST. ot BROADWAY
CNEVW YORK>

ADIACENT TO EvERY ACTIVITY
600 BRIGHT SUNUT ROOMS
oo EACH WITH BATH, ewee
ELeCcTRIC FAN, ICE WATER
SINGLE ROOM “we BATH $322
DOUBLE ROOM “wo BATH $42¢

Exceptional Restaurant & Grille

Wine AT Oun ExpENsE FOR RESETVATIONS
F.0,.8SOFI1ELD ‘ MavasinG Drascron

HOW TO OB.TAIN
A Better Looking Nose!

Improve your personal appearance

My new Maodel 25 Nose Shaper s
deslgned to Improve the shape of
the v by remoulding the car-
tilag i fleahy parts, safely, and

1P
|1 CHALLENGE

painl This< i aecomplishedl
thru the sery fine and precize ad-
justments which only my patented
Mulel possesses.  Hesults are
lastlng, Can be woern at night, or
during the day. Money refunded
if not satisfied after thirty days®
trial.  Write for free booklet to
M. TRILETY

Pioncer Nure Shaping Kpecialiat
Dept. 76 Binghamton, N, Y.

you that 1 will teach you, by mail. In one lesson. the
simplest, shortest method.  Nut telepathy.  You can read
' one’s mind to a dot. by only luoking in the eves of partuer.

chum, sweetheart, ete. for $1.00. i'raised DLy New
{\'nrk. itoston, Montreal DPolice chlefs: colleges; Thurstun;
I3lackstone, etc. It fake, let them arrest me.
' A. HONIGMAN, Dept. 35

« Sta. €, P. 0, B. 85 Mentreal, Can
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Combined with
210 Power Amplifier and
“B” Supply Unit

34930

This famoas genuine Kolster
K-3. AC Electro-Dynamie Re-
producer ls complete with a 21y
Power Amplifier and "B Sup-
ply T'nlt all self-contained on
a steel trame.  This real fine
watehed rugged Unit weighs 45
b without the Cabinet.
Cabinet tiself is encil-Striped
Walnut, beawtifully designed
with Cathcdral giille.

If desived, the 210 Power Am-
plifler will also supply 22, 67 and %0 volts *"B** current,
sufticlent for any set usinx up to 8§ tubes.  An automatic
voltage regulator tube, U'X-874, maintains the “'B" volt-
age silent and steady.

This Electro-Dynamlc Reproducer can he used with any
battery or AU 1, replaring the last audle stage, or he
used with all tubes of the set. Wherever u.ed it will
bring out every <hading and range of tone: every note is
repoduced with utitost fafthfulness, pure and undisterted,
I wili modernize any radio receiver.

Uses 1—UX-210, 2—1°X-281 and 1—1"X-874 tubes.

A 20-ft. cable 13 dneluded with each instrnment. Oper-
ates direet from 50-60 (yele, 110-120 voit AU current.

. Brand new in origlnal factory case: and guaranteed.
Lvery Repraducer i+ setial-numbered and has factory guar-
antee tag enclosed.

AMER ICAN SALES COMPANY
19-21 Warren St. New York City

Height 42”
Width 25'2
Depth 197

Modidl k&

~10 Months to Pay

SAVE $25 o 5(00)

All Electric With
Dynamic Speaker
ScreenGrid Tubes

The Ranger is fast becoming
the most favorably known radio—
now lead 2: the field. as ita pre-
tlecessor, the Ranger Bicycle, has
for 30 years. The Screen-Grid Tube
RangerNeut: {with 9 tubex)
withZNo, 246 Tubes in**Push-Pull’’
s made under patents of R.C. A
Hanger assures you of seiective
reception from ncar and distant ata-
tions. Y ou may nowown one of these
distinctive Rangers with Dvnamic
Speakerina Deluxe Consuole by pay
ingas low as $10.00 down and bal
ance in 10 months. Table models as
low_ as $40.00. Rangers come all
ready to use—simply insert tul 5
and plug into your electric light
socket—no more trouble than tocon-
nect an electric floor lamp.

Liberal
i Discount Where
We Have No

Exclusive De
Write for catalog ¥ and marvelous
Mead new introductory offer—easy terms
CycleCo., Dept.Z-173, Chicage

DEAFNESS IS MISERY

Multitudes of persons with defective hearing
and liead Nowses enjoy conversation,
go 1o Theatre and Church because they g
Use ! ennard Invisible Ear Drums which §®
resemble Tiny Megaphones fitting
i the Far entirely vut of sight
No wires, batteries or head piece
Thev are inexpensive. Write for
booklet and swarn statement of Jeg
the inventar who was himself deaf.

A. 0. LEONARD, Inc., Suits 685,70 Sth Ave., New Yerk

JENKINS $
Watch-Lighter 497

3] Guarantecd 6 Jewel watch and new design
4 elegant cigarctte lighter in one. Watch is
4 of excellent Swiss make, tested and ad-
1usu_*d. Two years’ written guarantee.
ium dial—tells time in dark. Lighter
is_of stardy construetion and can be opened
th one hand. Gives instant flame. Large fuid
capscity, ily rgllcevnblc flinta. ﬁem!
Selivery S35 piue postunc. Setefaciion was
elive: 47 L 8 ac 5
anteed. JEMKINS, “€83 " Broacway, “New
Y Dept. 65-A-1,

BARGAINS /

Brand rew 7 *ube . C. ehasis
Rhort Wave 1 tuhe sets 0o
Used § tube rading as low ae ., ..,......... o

Power Transformers and Conden-er Blocks at extremely
low prices,  Raud for haaaln st of sets, accessories

and puits. CHAS. HOODWIN CO.

4240 Lincoln Ave. Dept. A-3, Chicago
DEALERS IN BANKRUPT RADIO STOCKS

guaranteed,

To be sure of getting yvour copy each month,
subscribe to Science and Inyention, $2.50 a year.
EXPERIMENTER PUBLICATIONS, Inc.,
381 Fourth Avenue, New York City,
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The Savings Bank--Living
Insurance
By Alfred M. Caddell, Financial Editor

EE have been hearing a lot lately

about stocks and bonds as invest-

ments, but little attention has been
given by the press to \merica’s oldest
standby—the savings bank.

Last vear approximately £40,000.000.000
was on deposit in the savings banks of the
nation, earning from 3% per cent com-
pounded monthly to 5 per cent i left over
a period of time, and with litzle or no
risk to investors.  True, these savings
hanks reinvest their depositors” accumula-
tions in sound  securities, such as  first
mortgages on business and home proper-
ties, government bonds and the like, In
a sensc, therefore, the savings bank is the
first real investment trust, and the deposi-
tar's pass-book is his share of stock—
good for its face value plus accrued in-
terest or dividends,

In bygone days, the long lines of de-
positors at the savings banks on Satur-
day nights constituted one of the outstand-
ing features of the investment world.
Owing the bank for one’s own personal ac-
count was a wonderful form of deht to get
into.  But, nowadays, the long lines are
giving way to Uncle Sam’'s mail-carricrs,
Deposits by mail constitute a large and
ever-increasing way of payving the bank
something for yourseli.

Progressive savings banks all over the
country have gone in for save-hy-mail
campaigns, The Iranklin Society for
Home-Building and Savings, in New York
City, is an outstanding example of save-
by-mail institution,  Their advertisements
have brought them depositors from all over
the country, not that they are desirous of
taking customers from other banks, but
rather to interest the man or woeman, boy
or girl, who otherwise would {ritter away
his  hard-earned cash  into  meaningless
nothings.  The Emigrant Industrial Sav-
ings Bank, another New York City insti-
tution, reputed to be the largest savings
bank in America, is another institution
which has added the names of many de-
positors to its hooks through the facilities
otfered by Unele Sam. Also the National
City Bank (New York), which has in-
augurated a statement plan as a means of
reminding  depositors that  they owe the
bank  something  for  themselves  every
montl,  They mail out a statement ahout
the 25th of cvery month, natifving deposi-
tors that ancther payment to their own
accont is due. This statement serves as
a deposit slip and upen receipt the de-
positor - simply fills in the amount  he
wishes to deposit, encloses it with his re-
mittance in an envelope and  sends it
merrily on s way.  So that no error in
wddress shall wake place, these banks pro-
vide self-addressed envelopes.

A large number of savinegs hanks now
pay interest on savings  from the day
received to the day of withdrawal. Maodern
husiness equipment, interest tables and the
like make it nossible for receiving tellers
to make an entry, post the bank's ledger
and bring an account up-to-the-minute all
in one operation,  This makes it possible
ta effect short-cuts in baokkeeping. guar-
antee precision and speed and for one man
to handle thousands of accounts in one
day.

As an exan-ple of growth in the use of
the save-by-muil plan, the mailing depart-
men of The Iranklin Society handled
100.IST pieces of incoming mail in the
twelve months ending June 30, 1927, The
following twelve months showed an in-
crease to 128171, while in the last twelve
months ending June 30, 1920 the total

(Continued on page 861)
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He Left His
Calling Card

—Telltale Finger Prints!

Three bloody finger prints on the cash regis-
ter] He might as well have left his calhing
card—his doom was already written! These
silent witnesses told the story— identified him
—convicted him! Mail coupon below and get
this gripping story FREE, with 12 others just
as exciting!

13 True Detective
Stories — FREE!

Gripping Mysteries! Gruesome Tragedies!
Daring | s! Hair-Raising Climaxes! Every
story will thrill you—grip you!

Think of jt! Real Secret Service Operators
give you ‘‘inside dope’* on real crime cases
and how they won handsome rewards! These
stories are YOURS FREE!—if you act quick!
Mail the coupon NOW!

Finger Print Experts solved every one of

these weird, blood-curdling crimes! Finger

nt l-_xgerts gathered in the great big re-
ve

wards! day more and more trained
men are needed. New Bureaus of Identifica-
tion, new positions are opening up all the
time. The field is uncrowded! Opgortunities
are unlimited!

The Knock of
Opportunity e

Is the knock of the postman as he brings this book,
* 2t Prints,’”’ to you. 1t brings you fascinating
Somha s FinRer Print Expert aciec s oy Wiice

a Finger Print Ex afe| nd e . Write
for FREE copy of fidennial re’p:rt pera o.
38 made to His Chief.

YOU can learn Finger Print Identification easily, In
& short time-—in your spare time—at homel YOJeln
make $2500 to $10,000 a year as a Finger Print
Expert, Find out how you can enter this most
thnlling, adventuresome profession and make
big money fast!

Instituteof Applied Science

1920 Sunnyside Ave.,Deptl 4-21Chicago, il

8 Mail This NOWforFreeBook 18

Institute of Applied Science, Dept.14-21
1920 Snnnyside Ave., Chicago, Il
Withouat any obligation whatever, send me your pew
fully illustrated ?REE k of agthentic detective
ales, “‘Finger Prints’: also full particulars about

your Low Erices and Easy Terms,

Name....... R

Address

i
‘F

City and Clats
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Shoal Waters

W herein Young Channing
Meets the Toughest Trio
North of Rio—

January, 1930

Old Pawlins

A Desperate Gang of Bootleggers Dare Everything to
Run Uncle Sam’s New Coast Guard Blockade

HE beam of the searchlight moved
I in a wide circle as Ensign Channing
followed its course with his binocu-
fars. The Coast Guard cutter was run-
ning parallel to the shore and several
miles out. They had run south from Cape
Fear River to Snake River Inlet and were
heading back to the station.
Old Pawlins was standing beside the
ensign,
“The sea is running high tonight. Good
night for the rum runners to try to make
a landing,” he said.

“His gun,
thank God,
was still

dry”

Bart Channing nodded. He could feel
the boat riding the huge swells as he
watched the white caps, iridescent in the
stream of light.

*1t was on a night like this that Licu-
tenant Hogan made his capture.” said
Fleming.

Alwayvs Lieutenant Hogan. Channing
thought. He heard of nothing but that
capture since he joined the Coast Guard
Station.  Hogan himself seemed to feel
superior  because he was an  Annapolis
graduate, and more than once he had
spoken in slighting terms of the Coast
Guard Academy from which Bart Chan-
ning had recently been graduated. .

“Look! To the starboard!™ shouted
Carey from his position beside the elec-
trician on top the small cabin.

“she’s a rum runner. and one of them
{15t ones.” Pawlins exclaimed. looking at
Iin<ign Channing

Channing cursed himself as he picked
the speedint rum boat up through his

glasses. While he had been
thinking of Hogan these en-
listed men had located the
boat with their naked eves.
He removed his glasses and
figured rapidly.

“They're heading for
Dead Man's Inlet.” Ilem-
ing cried. wailing nervously
for commands.

Dead Man's Inlet was
one of the numerous inden-
tures which dotted the Caro-
lina coast. The water at
its entrance was rough and
its mouth was jammed with
islands.  Several narrow,
winding creeks tlowed out
of it through the heavy
brush of the swamp. Once
lost in that inlet. the rum
bhoat would be safe.

“Stand by to fire,” Channing ordered.

So begins but one of the great rip-
roaring stories of he-man adventure to be
found in the NEW BRIEF STORIES
for January. Get a copy today from
your nearest news-stand and follow Chan-
ning and his shipmates through the most
bewitdering experiences ever to happen to
a Coast Guard crew.

“Shoal Waters™ is only one of a dozen
greal adventure etories which appear
every month in the fascinating NEW
BRIEF STORIES. Read "SOS’ed to

Victory,” a story of the
which the

Great War in

= ;
._{.

S
‘

e

enemy tries to pull a
fast one; “Four-
footed Fury.” where-
in a famed Spanish
matador is outdone
by an American cow-
boy in a thrilling duel
of the bull-ring; “The
Ace of Death.” a fiery
tale of South Ameri-
can intrigue. with a
fabulous gold mine
as the winner's stake;
“There's Gold Across
the Seas.” an unusual
tale of an old news-
paper reporter who
sets out to obtain the
strange fortune willed
to him by his former
major in France:
“Red Diamonds.” in
which an  African missionary stumbles
upon King Solomon’s fabulous wealth and
the fight of his life: and “Flyving Gold.”
involving a thrilling fight in the air for a
fortune.

They are all in the NEW BRIEF
STORIES for January. now on sale at
all news-stands for only 23¢. Get a copy
today, and settle down to an evening's

Channing

ond the boat
was halt
filed with
water”

real reading pleasure. (Adv.)
= “IHe shoved
T ———
/‘—("‘\\ her hard
= = aport, and in
Vs = }-‘ a split sec-
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=¥ MAKE =
GOOD RECEPTION

A FASY =

Thousands of
users marvel at the
difference in recep-
tion with a Towns-
end B’ Power
Unit. Full, sweet
tone, clarily, vol-
ume and greater
distance are among
the muany aldvane
tages reported daily.

TOWNSEND
“B" POWER UNIT

Hooked up in a few minutess
just plug into the light socket
and forget it. Delivers up to 100
voltson suy set—D.C.or A.C.—
any cycle.

Approved and passed by the
rigid luboratory tests of “Popu-
lar Radio®’ and ““Radio News."’

Over 150,000 Now in Use!

There's no longer any - N

reason for patting up with

the expense and undepend-

able performance of “RB*

Batteries—when you can Beats 135
ownagood“B” Power U nit Volts °f. B

for $6.85. Over 150.000 Batteries
Townsend“B” Power I lnils Your Eliminator

now in use—a substantial
proof of satisfaction.

Send Only $1.00

Send name and address
withonly $1.00. On arrival
of Townsend Power Uiuit
pay postman $5.85 plus
postage. Try out ten duys,
then, if it fails to do
cverything we say, return
it and money paid us will
be refunded. Make a
RiZALreceiver of your set, ™

TOWNSEND LABORATORIES

725 Townsend St. Chicago, I,

18 rery satisfactory.
I had been uai
three 45-voll B
datteriea with wmy
set. but I get better
resulte  from  your
90-volt Eliminator
than I got from the
135 volts of “*B”
batterica,

Joseph Mallen,
Providence, B. 1.

/

WANTED MEN

To Manufacture Metal Toys and Novelties
Big domand tor 5 oand T store
Nenvdduies, Ashirays, Toy Soldiers,
Anitiat . Nuto Radiator  orna-
ment-,  ele,  We wperate  in
setling powds you make; uloo buy
these fiomn vou.  Nall investment
nd we help yu
1 RNISH oM
atdd sttt you
Aboe

/"' “
-i(j"ﬁ \‘l

Wiite AT aXNCE

Intetine tor mea with i

It oyou noan stiierly R |

tn
swant to handle 1930 whode-ade arders bow being placed.

METAL CAST PRODUCTS COMPANY

1696 Boston Road

ORRECT
Your NOSE

Inprove vour a pearance, with
the ANITA Nose Adjuster)
~hipes flesh and  cartilage —
quickly, safely aud painlessly]
while you sleep.  Results arel
lusting. Doctors praise it. 68,000
ucers. Write for 30-Dag Trial
Offer and FREE BOOKLET
ANITA INSTITUTE. 173 Anlta_Bida.. Newark. N. J.

ThisBOOK10f

Amaze and Mystity Your Friends!

OEPT. E New Yerk City

Barn mumey  at Clabs and Parties.

No <kill renulred.  H's casy. “The

Book of 1u96 \Wondery™ tells how and

— teaches you Ilu;uu .\la‘rlling lrh-ksl of

% i Magic, Ao contains o complete
iGlB)g\)'(‘)IﬁP’\ cataleg.  Nend 10c. today.
Sl J LYLE DOUGLAS

Station A-3 Dalfas, Texas

Make money taking pictures. Prepare q
spare time, Also while you learn. No
neeessary. New method. Nothl'ng e
Send at once for book, Opp
Photography, and full particulars,

AMERICAN SCHOOL OF PHOTOGRAPHY
Dept. 1421, 3601 Michigan Ave, Chicago, U. S. &

uickly du
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(Continued from page 839)
number of deposits by mail numbered
142,224,

Saving by mail is very casy. TIf you
have no account with the bank of your
chodee, simply send your first payment, and
vour passhook will be sent you by return
mail, together with a card for you to sign
for purposes of  signature  identification.
To make further payments, it is merely
necessary to enclose your check or money
order, or if currency is sent he sure to
register the letter. The pass-hook should,
of course, accompany each remittance.

Withdrawals are just as simple.  You
sendd your passhook to the bank with a
withdrawal voucher, or a letter, if no
voucher or form is at hand. The bank's
check, which is charged against your ac-
count, goes back to you the same day your
withdrawal request is received.

Such a simple way of creating Living
Insurance—the  kind which has proven
very handy in countless instances—is cer-
tainly well worth trying and adopting. .\
few dollars at hand are often worth more
than all the prospective dollars which muay
be tied up in other forms of investments.

Questions and Answers

Conducted by Alfred M. Caddell
Financial Editor

Ouestion—What ix the outlook for Radio Cor-
poration of Amenca? 1 own shares
hought at 80, E. .. B, Ridgewood. N. I.

Auswer—tor the long pull there is “hardly
any question but what Radio Corporation will
prove to be a good investment. This corporas
tion is the holder of basic radio natents which
are used largely by other manufacturers. It
is also_ aftiliated with other promising enters
prises in the amuscment world, as well as he-
g one of the world's leaders in radio-tele-
wroh communication.. Long pull aceunmlation has
been yrocesding o Radio in the helicf that the
~tock has inviting potentialities over the noxt fow
yaars, bnt the recent high prices have discounted
the future several years,

Ouestion—I am a business worian with two
children to support.  llave $5.73) in the sav.
s bank which I would like to invest, What
do you sugpest?  Mrs. C. RO B, Lima, Ohio.

Answer—I1 you now have a steady income.
I wonld ruggest investing £5.000 in gond stocks
and bonds, leaving $30 for c¢mergency pur-
poscs.  For your purposes, ten shares of 1'tah
Power & Light §7 ypreferred stock, ten shares
American Water Works & FElectrie first pre-
ferred. ten_American Brown Boveri preferred.
American Steel and Foundry preferred, Pacifie
Teh & Telo preferred, or any -nultiple that
you may dezire.  This will provide diversifica-
tion with safety and yield you 7 per cent on
svour capital. For bonds, New York Title &
Mortgage, €.000 310, Lawyvers Mortgage, Vs,
S, W, Straus first mortgage 65 and National
Mortgage 5iis offer good diversitication with
nominal income.

Ouestion—I have heen offered 100 shares of
Ford Motor, Ltd., at 20. Do vou cansider this
a gond by P. 1.0 AL, Houston, Teaas,

Aunswer—LFord Motor, Ltd,, an English com-
pany. ofiers a good speculation,  The company
an_extension of the Ford Motor Co. and
~hould hecome a dividend:-carver,  But why
pay 20 fer this stock when it_can_he purchased
in the open market for less?  Stack recently
sold as low as W'{ and at this writing is
about 14

Information on securities will

I

be furnished

readers of “Science and Invention” free of
charge by mail and through these columns.
A 2=cent stamped, seclf-addressed enselope
should be included in your letter. Address

The Financial Editor, Science and Invention,

381 Fourth Ave.,, New York City.

IMPORTANT
TO NEWSSTAND READERS

N order to eliminate all waste and unsold

copies it has become necessary to supply
newsstand dealers with the actual number of
copies for which they have orders. This
makes it advisable to place an order with
your newsdealer, asking him to reserve a
copy for you every month. Otherwise he
will not be able to supply your copy. The
dealer will then be in a position to sup-
ply copies to you regularly every month.
If you are interested in reserving your copy
every month, do not fail to do this. It
costs you nothing to do so.

¥

| The only man who
could talk to
the Superintendent

“*Soon after T began studying,” a student wrote to ug
the cther day, “we had a change in management at
our plant, I certainly was glad then that 1 had de-
cided to study in my spare time. For, thanks to my
1. C. S. course, I was the only man in the organiza-
tion who could talk to the Superintendent in his own
Janguage. As a result, I was promoted over men who
had been here from ten to twenty years. My salary
has been increased 90 per cent in the last ten months.”

That's a true story of what just one I. C. 8. student has
dune. There are tliousamds of others. Every mall brings
letters. from men and women telling of promotions and jn-
creases in salary due directly to spare-time study,

One hour a day, spent with the I. C. 8. In the qulet of
your own lome, will prepare you for success in the wurk
you like best. Yes, it will! Put it up to us tu prove it.

Mail this Coupon for Free Booklet

INTERNATIONAL CORRESPONDENCE SCHOOLS
““The Universul University”
Box 6206-F, Scranton, Penna.
Withont cost or obligation on my part. please send me
a copw of your 48-page buoklet, “Who Wins and Why,”*
and tell me how I can qualify for the posltion, or in the
subject, before which I have marhed an g,

TECHNICAL AND INDUSTRIAL COURSES

E.\rchllrct [ |.\utomobile Work
Arcnitectural Druftsman [] Asviation Engines
Bultilng Foreman Plumber and Steam Fitter
[conerete Builder ] 'lumbing Inspector
L1Con ractor it Builder [] Foreman i’lumber
IXtieetural Draftsman ] teating and Ventllation
L)=tructural Englneer L] Sheet-Metal Worker
1 Electrieal Engincer (] Steamn Engineer
LIEYe@rleal Contructor Marino Engincer
L) Eleetiie Wiring [] Refrigeration Engineer
] Elecrle LightIng [1R. R. 1*osithms
slectric Car Running ] Highway Engineer
elegraph Englineer (] Chemistry
[1Telephone Work [} Pharmacy
[} Mechanical Engineer [ }Coal Mining Engineer
(] Mechanicnl Draftsman ] Navigation (0 Assayer
[} Machine Shop J'ractice Iron and Steel Worker
_)} Toolmaker ‘Textlle Overseer or 8upt.
(] Patternmaker Cotton Manufaeturing
t ] Civl Engineer [ ] Woolen Manufacturing
[) Surteying and Mapplng [JAgriculture [ Frult Growlag
1Bridge Engineer Poultry Furming
U Gas Engine Operating U Mathematies [ Raddlo

BUSINESS TRAINING COURSES

Rusiness Management [} Buslness Corresponidence
Firdustrial Munagement [} show Card and Sign
Personniet Management Letterlng
Traffic Management Stenography and Typing
Accaunting and €. P. A, [] English

‘oaching Civi] Service
[JCost Accountlng Rallway Mail Clerk
[J Bookkeeping Mail Carrler
[} Seerstarinl Work Jdirade School Subjects

TOO0=0

Npanlsh  [7 French ('} Hlgh School Svhjcets
[} Ralesmanship Htustrating  J Cartooning
U Advertising U Lumber Dealer
Name .....
Street
Addre s.......
City... State

Occupi.tion.
H you rexide 4n Canada. scnd this coupon to the
Intermtional Correapondence Schools Canadlan, Limited,
NOT spend Spring,

Montreal, Canada
WH Summer, Fall
gathering butterflies, insects.
I buy hundreds of Kinds for
collection. Some worth $1 to
$7. Simple work with my Instructions,
pictures, pricelist. Send 10¢  (NOT
STAMPS) for iny Prospecius before send-
ing butterflies. Mr, Sinclair, Dealer in Tu-
sects, Dept. 41, Box 1424, San Diego, Cal.

Cap: 4" dia. x 127 length.

= Sliderest has travel en-

s L tire length of hed.
ing, facing, borlng,

Ja dritling, winding. thren-
eitting, No. t Lathe, plain headstock $40.00. No. 2 Lathe
back-geared headstock $68.00. Elther luthe, 4”xi&” $7.00

Lead-serew inside bed.
ilollow spindte. Turn-

extra. Complete line of aecessories at equally low pricves,
Catale sint free, HE GEROLD COMPANY
Dept. S-24 120 Liberty Street New York
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acc y all advert

Advertisements in this section fifteen cents a word for each insertion.
ts unless

placed by an accredited advertising agency.
advertisements not accepted, Advertisements for these columns should reach us not later than 1st of 2nd month preceding issue,

Read Classified Advertising——It Pays!!

Name and address must be

Classified Advertising Manager—Experimenter Publications, Inc., 381 Fourth Avenue, New York City

included at this rate,
Not less than 10 words accepted.

I

Cash should
Objectionable or misleading

Advertising

Airplanes—Aviation

For Inventors

Get inte Advertising. Learn guickly at
home., Experience unnecessary. New, easy
pian. No text-books used. )'ractical ‘work.
Old established school.  Sead name and ad-
dress for Interesting (ree booklet. i'age-
Darvis School of Advertising, Dept. 533-A,
3601 Mlchlgan, Chicago.

Agents Wanted

Strange new electric iron cord! Prevents

scorching. Sasves electricity. Cannot kink
or snarl. Used on telephones also. $25
dally, Samples FIREE. Neverknot, Dept.
1-K, 4503 Raveuswood, Chleago,

Agents—New Patented. Automatic Ven-

tliating Safety \Window lock that hat-
fles burglars. Endorsed by pollce, Insur-
ance men everywhere. £15 to ily

da
Nothing else ke

easy. No rompetition,
it on earth. Nclls in homes, banks, stored.

garages, every place there are windows. 3
minute demorstration., 3 m 12 needed In

Biggest,
Tarts, Nupplies; He postpaid.
pany, 23 West ISth Ntreet,

Best Catalog Model Airplanes,
ldeal Com-
New York,

SIMPLEX AIR MODEL CO., Auburn,
Mass,  Mode! Airplane supplies, gas en-
glnes, wing sections, gllders, books on
model huilding, glider construction and
aeredynamics.  Send e for catalogue,

Propellers 4 ft., $6.00; 5 ft.. $10.00;
¢ 1., $£14.00; I'ropellers for snow and ice
bouts, road speedsters, canoes, hydro-

and airplanes. Npeeial propeliers
Imm to order for all types of eraft. We
carry the largest stock of small propellers
in the tnited States. Twenty yeuars of
propelier buliding  plus mass  production
pieans hetter propellers for fess money. We

ship the same day. Write for our free
price list, The ¢Crawford Motor and Air-
plance  Manutaetory Incorporated. Neal
Beach. talifornja.

Business Opportunities

service for
patent to
Mg, Co.,

Inventors, use our special
presenting  your insentions or
manufacturer<.  Mdain Fisher
205 A Enright, St Louis, Mo,

FREE BOOKLET ON PATENTING New
inventions,  Sterling Buek, 8-629-1, Wash-
mgton, . L

Blanking and forming dies. Light stamp-
ings.  Machine work, 15. L. Nortwed,
Mitchell, So. Dakota,

Unpatented 1deas Can Be Seold. | tell

yeu how and belp you anake the sale.  Free
particulars.  (Copyrighted ) Write W. T.
Washington,

}ire:nc. 908 Barrister Bidg.,
), (.

Inventions Commercialized. Patented or
unpatented.  Write, Adwmn Fisher Mg, Co.,
205 Enright, $t. louis, Mo, -

Fermulas, processes; all lines. Individ-
ual serviee, Muderate charges. lex Clore,
Industrial Chemist, rawfordsville. Ind.

every house. FEi d Mig. . 1001
Elmwood I'lace, Cincinnati, ohlo.

Make, Sell your ewn
('atalog .lepend-
gents” best
4211 Cottage

Be Independent.
goods. lmmense profits.
able formulas, speclal selected
sellers FREE. E. Lustro,
Grove, Chicago.

Free Booklet deseribes 67 Plans for
making $20-$100 weekly in home, or offlce
Business of your own. Elite Co., 34-B,
EKlizabeth St., N. Y,

Bip meney and fast sales. Every ewner
huys gold Inltialz for his auto. You charge
$1.50; mauke $i.35. Ten orders dally ea~y.
Write for particulars and free samples,
American Monozram Co., Dept. 71, EKast
Orange, N. J.

500 Formulas and Big (llustrated Cata.
foz 25¢. ldeal Nlock Nhop, Park Ridge, Il

Impert Your Own G:.ods. German export
nmagazine published in  English, offers
nnmerous bargains, latrst novelties; op-
porlunlly for obtaining profitable ugencies;
copy 60c.  Nquare Deal Supply, 246 V,
l"lﬂl\ Ave., New York,

Unusual eppertunities in the Neon Tube
Sign  Buslness! New industry. Tarse
profits.  Big salaries.  Iteliable, authentic
information.  $1.00. Nvon Laboratories,
Box 203, llouston, Texas.

Book. Start little mail order
Hadwil, 3A-74 Cortlandt Street,

Free
business.
New York.

Amazing Patented New Teol Specialty!
Frctories, Carages. workers buy on :«h.ln'

Help Wanted—Instruction

We make working models for inventers
and do  experimentdl work and carry a
rneplete stock of brass gears and model
supplies.  Send for ratalog. The 1ierce
Model Works, Tinley Park, 111

Wanted-—an epportunity to back en-
wineers witle new jdeu~ for the lLmprove-

went of witplanes, 10 we feel Yo inen-
tions are  practical we wll lwelp you
amelap  them. Ajvxander Aireratt Co.,
Dept. 1, CUnlyrade Springs, Colo,

Gigantic Mail; send me 25c (coin or
stamps r one pound of mail. Ted
Armour, 15 East 23th St., New York.

Music and Musical Instruments

SONGWRITERS: Submit your song-
oem or complete sonz.  Quick dedision en
avallabllity for putlication—unacieptable
manuseript returned.  Uhester 1. Eseher,

Mu-ic tubli-lier, 125 W. 43ith St., Nuw
York Uity.

SONGWRITERS! Melody for words
one dollar. Frank Littlg, Nipomo, vCali-
fornia.

Werk fer “Unele Sam.’ Life Jobs.gSteady

work. $105-$2% month. Men-Women,
8-50. ‘l’housund~ 1930  appointments.
Many examination: coming. Common edu-
cation u-ually sufMicient.  Experience un-
necessary. List positions and full par-
tienlars — FREE, Write _today  sure.

Dept. i, Rochester,

F¥ranklin Instltute,
N.Y.

Old Money Wanted

$5 te $300 EACH paid for Old or Odd
Colns,  Ikeep 3il old money, many ‘ery
satuable. Get posted.  Semd 1o cents for
1lu:trated ¢uin Value Book, 4 x 6, Guar.
anteed I'rice.. toin Exchange, Rowm I,
Le Roy, N. Y.

i'rofit 75¢c. _ No competitlon! Tre
demand!  Exclusive territory.  Merchan-
dise fnvestment required,  FREE trial
offcr. Millenco, 1307 Winthrop Bldg.,
Boston.

Amateur Cartoonists: Seli Your Car-
toonz New Idtan. Smith's Senvice, Ex.
1194, Wenatihee, Wash.

Sell by Mail!—Books, Noveities, Bar-
gains! large i‘roilts! Particula Free.
K —Elfco, Ngurth Dearborn, & hicago,

BIG MONEY AWAITS YOU HERE,
%y Niwns and pletures an hour witheut

press. type or machinery. Samples aml
particulars loc,  Straco, 1015 Mulberry,
Kpringficld, Ohip.

Sueceed With Your Own Products. Make
them yourself, Formulas. 1'rocesse~. Trade-
Neerets. Al lines, Catalog,  Cireulars
free. D. Thaxly Co., Washington, i). .

Employ agents
<. We
Free

W

Make ysur own preducts.
yourself. . Toilet articles, soap. estract
furnish everythlng.  \aluable hoeo
Nationual Selentific Laboratories, 1t
itroad, Richmand. Va.

Genuine Goid Letters
Easily applied.  Free

$60.$200 a week.
for store wiIndows.

samples.  Liberal offer to general agents,
Metalile letter Ca., 441 B., Notth ¢lark,
Chicago.

$10 daily silvering mirrors, plating and
refinishing lamps. reflectars, autos, beds,
chandellers by new methed,  Outtits fur-
nlshed.  Wrlte Guametal Co.. Ave. 11 De-
catur,

Are You Tired of working long hours for
small payY Be yaur own bo-<! Ul show
rou how to make $15 prafit a day. ¥
work. No capltul needed. Albert Mills,
4996 Monmouth. ¢Clincinnati, O,

Camera and Photo Supplies

Make meney in Photography. Learn
quickly at home.  Spare or fall time. New
1an. Nothing like it. Fxperience unneees-
Sary. American  School of  Photography,
Drept. 5332, 3601 Midhlgan Ave., Chleagu.

Be a Detective—Biggest paying work:
everywhere. \Write National Headquarters,
169 Bast 8&3rd, New Yaork.

Wanted Immediately. Men-Women. 18-
A3, qualify rnr permanent Iiovernment 1'0si-
tions, 30 month; experiegee not re-

Patents

Invantions Commercialized. Patented or
ted. Wrier,  Adam Fishor MfG.
S korisht, St Louls, \o.

st
quired: Vacation with pay; uca -

tion; many needed soon. Write, Instruction N
Bureau, 293, St. Louis, Mo., quiekly. Patent Attorneys

Railway Postal Clerks. $158-8225 month. | . Patents Procured: Trade-Marks Reg-
Steady. Npring  examinatlons  fkely. istered—I'reliminary advice furnished with-
Counnon  edueation,  Men  1N-35 out charge. Booklet and form tor dls-
coached free.  Write immediately. clo-ing idea free, Irving L. .\_lﬂ'glhun.
lin Institute, Dem. E15, Ruchester, Wa:hington,

705 Iuternational Building,
). .

How to Entertain

Plays, Musical comedies and
minstrels, comedy and talking songs, bluck-
face skit, waudeville acts, monologs. dia-
tags, recltation. entertainments, jurenile
pitys and songs. mu-ical readings. make-
up goods. Catalog free. T. 8. Denison &
to., 6 So. Wabash, Dept. 99, Chicago.

revues,

Inventians patented: confidential advice:
fnventiona  deseloped—representatise  for
Blair Tool and Machiine Coip.; trade-marks
reglstere..  Faward Gottlich. P'ateat At-
torney, 5 Deckmnan Street, Now Yok,

JAPAN: Yeshijiro Nakane. Registered
Patent  AMturney, 21, Ishigatsujiche,
Tennijiku. Osaka.

Chalk Talks

Insects Wanted

Laugh-Producing Program. $1.00 Catalog
{\0(‘. Balda Art Servire. Dept. 4, Oshkash,
...

Cash paid for butterflies, insects. See
Sinelair's Advertisenent on page 861,

Chemistry

Inventions Wanted

Chemicat Experimenters—100 different
chemicals of Ifizhest Quality. Suflcient
quantities for hust of experiments. Appa-
ratus  to  perform cxperiments included.
I'rlee $3.00. 50 pleces of High Giade Ap-
paratus, price $§7.00,  Interesting to 1ich
School. College Students aml Home Laho-
ratorics.  Send Money Order for yonur mn-
fits now to Pine. Chemieal Co., st
Marks Ave., Brooklyn, N. Y.

Inventions Commercialized. Patented or
unp.nenlnl Write. Adam  Fisher Mfg.
! nrizht, 8t Louis. Mo,

fnventions Wanted—patented. unpatented.
1t you have an idea for sale write, lart-
lev. Rox 928, Bangar, Maine.

Machinery and Tools

You Are Wanted to resilver mirrors at
home. Immense profits plating  antoparts,
tableware, ete. Write Sprinkle, Plater, 953,
Marion, Indiana.

Yeour Chemical problems solved and work-

ing process furnished for Five Dollars.
Write me. W, Stedman  Itichards. Con-
sulting Chemis~i. Tox 2402 Buston. Muas.

Big Money applying Gold Initials on
Automobiles.  Fasiest thing today. No ex-
perience needed. 81,45 profit every $1 50
ioh, Free Sample. *'Ralco.”” R1043 Wash-
ington. Boston. Mass.

Gold Leaf Window Letters and Script
Signs: no expericnie: S, profit; samples
free. ('onsolidated. s8-1, West Van Luren,
Uhieagn.

Men Wanted—To demonstrate and take
opders  direet  from motorists,  Amazing
Magnetic Trouble Lizht. Stick: on me
Ile surfaces.  Our men ecarn as hlgh .

§15.00 weekly.,  Write for demonstratar,
Magno, Beacon Bldg., Dept. 491, IWeton,
Mass.

Den't setl for others—Employ agents
yvourcelf. Muke your own products. Toilet
articles. hou:chald spectaltics. ete.  500%
protit.  Valuable bouk free. Nutlonal Sei-
entific Laboratorles, 1932W Broad, Rich-

mond, Virglnla,

Correspondence Courses

Used enrrespondence scheol courses sold
on repnreivise basls,  Also rented aml ex-
changed Muney-bik guarantee,  Catalog
bBouzht).,  lee Mountain,

tree.
1*i<gah.

Detective

Work home or travel. Ex-
PParticulars  free.
2190 Broadway,

Deteetives.
DOrieNee  UNHECEe~-ary.
Write Geargze Wagner,
New York.

For Boys and Girls

BOYS, GIRLS Earn Christmas Money!
Order 56 sets St Nicholas  Chrlstmas
Seals.  Sell for 10¢ set.  When sold re-
turn $3.00. keeping $2.00, No Work-—
Just Fun. Nt \lrhnlu Real Co., Dept.
47-8.1,, Brooklyn, N. Y.

Concrete Building Block Machines and
NMolds. Catulozue tree. Conerete Machine
Co.. 5 Flrst St 8t Louis. Mo.

Magic and Games

Magie Catalog 20c. Lynn s. 105 Beach,

Trept, 6. lersev City, N. 1

Male Help Wanted

As one of the oldest firms
give lmentors. at lowe-t
consi-tent charge. a service noted for re-
sults.  evidenced by many  well-known
jutents  of estraordinary  value, Bal,
1"atent-<en-e, free.  Lacey Lacey, 41
I Ntreet, Wa-hington, b, C.. Estab, 1864,

Patent Sense.
in America we

Patents. Time counts in applying for
patents.  Don’t risk delay in protecting
your ideas. Send -keteh or model for in-
structions or write fur Free book, “lluw to
Obtain a Patent” and "*Record of Inven-
tion” form. No charge for information un
ey to proceed.  Communleations strictly
eonfldentlal. Crompt, careful, efficient
sersice.  Clarenee A, O°Brien. Rexistered
Patent Attorney, Security Bank Building
{directly acro.s strect from patent coffice),
Washington. v ',  Nce page 843,

““|nventors’ Guide'’ free on request: gives
valuable informatlon and advlce for all who
hase original itdeas or impravements, Frank
lederman, [tezi.tered Mtorney and En-
gincer. 233 Rroadway, Now York City.

Patents—Write for Free Instruclions,
Send drawing or Models for Examination,
Carl Miller, Registered Ilatent Attorney
(former 1*atest oftice examiner). 258 Me-
Gill Building, Washington, D. C.

Firemen, Br Ba 15'“"
ar colored). Nleeping Car. ‘Train 1orters sfaventor's Adviser.,” Valuable Patent.
{colaredd, $1.'.ﬂ-$_‘_'.'.0 lmbl.ﬂlll_\'. l‘..xm-rh;vwr hookk sent free. L.lb’im'r. 15 Tark Row,
unueesszary, 897 Rallway Bureau. East New York.

St Leuls. HL

Manufacturse wants disteibutor for 300.
niite $2.00 °* l‘m-kel" Radio. “*Selis Itself

with mus~ie.”  1ay: 1007 . Spencer Radio,
opt. 29, Akron. Ohlo.
Miscellaneous
Practical Concentration, $1.60. Mag-
netle Foree, $2.00, Winning Personality,
£2.10, Circulars  free.  Martens  1'ub-
lisher, INV, Burllngton. lowa.

Unpatented Ideas Can Be Sold. | teld
how and help you make the sale. Free
particulars.  (Copyrizhted.) Write W T.

i;roenc, 909 Barrister Bldg., WaslIngten,

. L

Patents

cialized, P d er
Adam Fisher  Mig.
Louiz, Mo,

tnventions C
unpatented. \Wrlie,
o, 205 Enrlzht, St
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5 Punchboards—Hottest, largest money- ,  Free! Song Writers' Guide. Beaver,
Ph‘”op'“-vs Real Estate making llne ever offered. Season stazting. | D-24, 1237 Elm. Green RBay. Wi.,
$ $ § For Photoplay Plots, Stories ac-. PECAN. Orange-Fig groves ‘‘On the | liest commissions, ~ Nothing to carry, |
repted any form, revised, criticlsed, copy- Gulf.”  Monthiy ~ payments,  Guaranteed | ¢atalog FEEE. Aet! M & L Sales, 301 |
righted, murketed. Fstab. 1817, Baoklet | ¢Are. B quick returns.  Suburban Or- | W. Adams, (hleago. | Stamps
free. (niversal Scenarip (o.. 223 Western | Chards, Dept. S.. Riloni. Mii~ |
& Santa Monica Bidg., lloliywood, Catlf. 105 Stamps. Egypt, ete., 2¢. Ailbum
S m Want EARN a year’s pay every month: uthers | -105. [ . ete,, 2e.
alesmen ed dot vt o e Ty, menth: uthers ](i.ll:o ’:'l!:::tmlluns), 3c.  Bullard, Boston,
< Punchhurxl S‘alesmelvll. SI?.ODO Ye?rly. K. 3912 N. Western Ave., Chleago. L
2 intl v, 1 New Line. | fast sellers.  lawest prices.
Printing Outfits and Supplies e R e M awest furices
log I'ree,  dlurry! l'uritan Noveity Co., ) . Tplegrap[.y
Print Your Own cards. stationery, cireu. | ‘409 Jackson, Chlraga. I Songwriters
lars, advertising, ete. Junior press, $5.90; Sell  $1,500 Insurance Pglicy $1.00 Learn Morse and wireless telegraphy. Big
job presses, $11: rotary, $149.  I'rint for Yearly, Lvery man, woman prospeet.  Big . salarles. Tremendous demand. kxpenses
others; bhig protit.  Kasy rules furnlshed. profits. Established life income.  1inited Song Poem Writers: *‘Real” 1'roposi. low, can earn part. Catalog free. Duodge s
Write for ratalog presses. 1ype, paper, ete. State stry. Townsend and Superior, tion.  Hibneler, D191, 214N, Key tone. Institute, Stone Street. Valparatso, In-
Relsey Company, Q-6, Meriden, Conn. ek 25, Chicago, Chicago. diana.
Correct—Easy to Follow
1-2 Horizontal Steam Ene 12 13th Century Maneof= 22 “Santa Maria,” come 34 Airplane Engine...... S0c
gine details....... set $1.00 17 000000050050000a S0c plete ..... .......... 50c 3536 Motor Winch......... 75¢
4 Bolter Sonstructionfor g 1314 Chinese Junk ....set Soc 23-24 weidl b & £ Loy 37-38 Vertical Steam Engine $1.00
5880 Ton Bark......... 50 15-16 Electrically Driven 28 Bu”‘“n; a Model 39 Cannon ........ S0c
6-7 Twin Cylinder Steam Automobile ...... set $1.00 Tugboat ............ 40 Steam Roller ... . Soc
Engine and B"L':: $1.00 17 Roman Ballista....... Soc 26 Twin Cylinder Marine s 41 Prairie Schooner-. .. .. Soc
o coe 18-19 Simple Steam LEngine, Engine ............. 0c Lincoin Sport Biplane
W) Gt il O st set’ S0c  27-31 U. S, S. Truxton..... $2.00 (man-carrying) .... $6.75
10-11 U. S. S. Constitution, 20-21 How to Build a Re= 32 Sopwith Biplane 50c Gerber Monoplane
“Old Ironsides”..set $L.OD flecting Telescope.. $1.00 33 Speed Boat........... Sc (manscarrying) .... $1.00

Anyone teho can cad blucprints and is at all handy zeith tools, will find no dificulty in follozeing the simple explanatory diagrams.
planes and suwoplanes built from owr plans are flxing daily, thus attesting to the acenracy of the blucpsint detadls,

Send Orders to

BLUEPRINT DEPARTMENT, SCIENCE AND INVENTION, 381 FOURTH AVENUE, NEW

1 Many sport
Satisfaction gnaranteed.

YORK CITY
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. $CREEN GRID

4 CHASSIS

POWERFUL super-sensitive A. C. receiver establishing a
new standard of perfection i1 radio.design. Incorporatmg such
advanced features as screen grid R. F., power detector, 245"
push-pull power audio, dynamic tone quality plus practical
scientifically shielded construction. Its super power assures
unusual distance range—its ultra-selectivity adapts it for use
in the most congested brozdcasting districts. Available in a
wide range of beautiful consoles—dynamic speaker equipped.

Write TOday for this new 196-page catalog full of all the latest
in radio showing the new, hum’ess, Screen Grid A. C. all-electric and
battery operated sets. Beautiful consoles, dyna-
mic spzakers, accessories, parts, kits;everything
in radi> and all at rock-bottom wholesale prices.
Hundseds of real radio bargains from a Radio
House backed by over $3,000,000 in resources.
Send “or it now before you buy anything more
in radio supplies! USE THE COUPON.

r----‘------------

| Allied Radi lon, :

RADIO CATALOG /5o ]

Please send me yournew 1930—196-page radio !

catalog — which we understand is to be abso- |

ALLIED/RADIO |- :
IN OOy 0 1 o ) e 0 AL 4 K

CORPORATION .o . |

711 W. Lake St.  Dept.D-4  Chicago,ll. Jciy . Sue. |

S G Smn. Gn. SR ——----—-----——J
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atest Exact Information from A to Z!

We take pleasure in announcing: ¢“AUDELS NEW ELECTRIC LIBRARY"
New and More Uses for Electricity offer great opportunities to men who can

Latest information,
fully illustrated,
covering :—

Fundamental Principles an
Rules of Electricity, Magnelism‘f
Armature Winding,Repairs, Dy-
namos,D.CMotors,Construction,
Installation, Maintenance and
Trouble Shooting, Tests and
Testing Instruments, Storage
Battery. Construction and Re.
pairs, Alternating Current Prin.
ciples andDiagrams, Power Fac.
tor, Alternators, Transformers,
A-C Motors, Windings, Recon.
necting, Converters, Switches &
Fuses, Circuit Breakers, Relays,
Condensers, Regulators, Recti-
fiers, Meters, Switchboards,
Power Station Practice, House
Light & Pewer Wiring, Circuits,
High Tension, Transmission,
Plans, Calculations, Code, Elec.
tric Railways, Signals, Elevators,
Hoists & Cranes, Gas ngines,
Auto & Aero Ignition, Starters,
Radio, Telephone, Telegraph,
Bells & Signals, Motion Pictures,
Talkies, Lighting, lllumination,
Electric Refrigeration, Heating,
X-Ray,Plating, Welding, Pumps.

ompressers, Domestic & Farm
Appliances, An Electric Calcu.
lator for Engineers and Mechan.
ics, Practical Mathematics for
Ready Reference, A New Elec-
tric Dictionary & Encyclopedia
of Words.

Beautiful,
Timely Books

Read for Profit

B
—

D,

Books
'Nowon Sale

in Preparation

The Library contains 12
books—the first 7 books
containing 3600 pages with
thousands of diagrams and il-
lustrations are now ready; the
remaining 5 books are in prepara-
tion. A pocket-size, flexibly bound
series that is valuable wherever
electricity is used.

Beautiful, timely books for service—
pocketsize; completelyillustrated withdia-
grams and charts; simplified, easy to read
and understand. No electrical man can afford
to pass up this opportunity. Extremely low
orice; buy on your own terms.

BT 6N S oTR oW N Trns

~——

handle this power correctly. Modern electrification of industrycalls for trained
men who know how to handle electricity accurately.

Simple as A. B. C.—“Audels New Electric Library” gives latest,

exact information from foundations of electrical practice to

latest modern applications. This is a NEW practical and
theoretical course in electricity for home study and

ready reference.

Here are the answers to your questions,
giving you the real depe thateveryelectrician
.. must know. They chart your knowledge,
= taking away the uncertainty of

s guess work. N '

NEW!

SATISFACTION GUARANTEED!
**AudelsNew ElectricLibrary”’
is backed by our 50-year record
as helping hand publishers. Satis-
faction always guaranteed.

UY-ON YOUR OWN TERMS | THEO, AUDEL & CO.,

|C] PLAN 1—ONE BOOK A MONTH
Pleuse enter my subscription to'" Audels New Eleetric Library’ to
|consist of twelve volumes, price $1.50 & volume (310.50 for the scven
volumes now resdy). Mail one volume each month and as they are re-
ceived, 1 will mail you §1.50'promptly.
[J PLAN 2—PAY 50c OR MORE A WEEK
I Ploase ship me for one week’s free trial the first seven volumes of
““‘Audels New Electric Lidbrary.’ $1.50 each (£10.50 for the seven vol
umes now ready). The remaining five volumes to be mailed as issued
at §1 50 a volume. If satisfied. 1 will mail you 50c or more each week as
”wayment for the first seven honks and 1 will pay for the last five num
bers as | reeeive them at $1.50 each
']C)PLAN 3—cASH PRICE $9.98 ,
Please ship me postpaid "*Audels New Eleetrie Library’ for whizh |
| I encloseremittance$9.98in full payment for the seven volumeanow ready.
You are toship me onone weck’s trinl the remaining five volumes
| 1 ns they are issued for which 1 will either pay $1.50 ench as received or
lreturn to you. This price s based on 5°% cash discount.

65 West 23rd St., New York, N. Y.

Please ship me the NEW “*Audels Electric Library** on the
plan marked (

NAME

| ADDRESS

OCCUPATION

EMPLOYED BY S

1.Jan.
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Gallons of GAS

Think of it! FIVE HUNDRED FIFTY-NINE MILES over rough mountainous country burning

only ELEVEN GALLONS OF GASOLINE. Imagine more than FIFTY MILES to the GALLON.

This is what the WHIRLWIND CARBURETING DEVICE does for D. R. Gilbert, enough of a
saving on just one trip to more than pay the cost of the Whirlwind.

HEWHIRLWIND SAVES MOTORISTS
MiLLions OF DowArs YEARLY

Whirlwind users, reporting the results of their tests, are amazed at the results they zre getting. Letiers keep streaming into the office
telling of mileages all the way from 22 to 59 miles on a gallon. resulting in a saving of from 25 to 507 in gas bills alone,

Mark H. Estes writes: I was making 17 mllei _to the gallon on my Pontiac Coupe. Today, with the Whirlwind. I am making 35 5/10 miles
to the gallon. Am I glad I put it on? I'll say so!

P. P. Goerzen writes: "I made an actual test both with and withont a Whirlwind. getiing 1374 miles without and 34 6/10 miles with the
Whirlwind, or a gain of 21 miles to the gallon. The longer the Whirlwind is in use on the machmc the better thc engine runs, has more pep
and quicker starting. It makes a new engine out of an oid one, and starts at the touch af the starter button.”

R. J. Tul “The Whirlwind increased the milcage on our Ford truck from 12 to 26 miles to gallon and 25% in speed. We placed
another on a lllys Knight. and increased from 12 to 17 miles per gallon.

Arthur Grant: *I have an Oakland touring car that has been giving me 15 miles to the gallon average, but I can see a great difference wlth
the Whirlwind, as it climbs the big hills on high and gives me better than 23 miles to the gallon of gas, which is better than 507% saving in gas.’

W. A. Scott: I had my Whirlwind for three years. Winter and summer it gives the same perfect service, instant stanlng. smoother
running, and what I saved in gasoline these last few years has brought other luxuries which I could not have afforded previously.'

Car owners all over the world are saving money every day with the Whirlwind., besides having better operating motors. Think what

this means on your own car. Figure up your savings—enough for a radio—a bank account—added pleasures. Why let the Oil Companics profit
by your waste. Find out about this amazing little device that will pay for itself every few weeks in gas saving alone.

FITS ALL CARS GUARANTEE

In just a few minutes the Whirlwind can be installed on any make No matter what kind of a car you have—no matter how big a gas
of car. truck, or tractor. It's actually less work than changing your cater it is—the Whirlwind will save you money. We absolutely guar-
oil, or putting water in the battery. No drilling, tapping or changes antee that the Whirlwind will more than save its cost in_gasoline alone
of any kind necessary. It is guaranteed to work perfectly on anv make within thirty days, or the trial wiil cost you nothing. We invite you
of car, truck or tractor, large or small, new model or old model. The to test it at our risk and expense. You are to be the sole judge.

more you drive the more you will save. o = _[7_RE_E ﬂ?[_/_’[,LO%Oﬁ ==
SALESMEN AND DISTRIBUTORS r —1

WHIRT.WIND MANUFACTURING CO.

WANTED B 99970\ Thied Street, Milwaukee. Wisc.
I Geut([cm;n You dm:A_\' send m‘g full particulars of' your Whirl.
< wind Carbureting device and free trial offer. This does not I
Free San]ple and $10000 a Week Offer oblizate me in any way whatever.
Whirlwind men arc making big profits supplying this fast-selling device I Name . a 00 l
that car owners cannot afford to be without. Good territory is still )
open. Free sample offer and full particulars sent on request. Just I Address . . . I
check the coupon. l City . .. B I
WHIRLWIND MANUFACTURING CO. Comnty . _ o Sute
l Check here if yon are interested in full or part time salesmen l
999-70-A Third Street 1\1i]“'aUkeev Wisc., lom -po;hon-. D EEE I D CEED TR S SIS S W e



