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Be a Radio Expert

Get into the great new Big-Pay
Industry—Radio. If you're earn-
ing a penny less than $50 a week,
: clip coupon now. Send for AMAZ- B
ING FREE BOOK. Be a Radio Expert,
and draw down big money for the easiest and
most fascinating work in the world. Positions
everywhere. Thoroughly-trained men are
in big demand. Need for Radio Experts
in every commpunity. Short hours. BIG
PAY. Free book gives all the facts.
Astonishing opportunities—thousands of
them! Every day N. R. I. trained men
are taking good places in the Radio field. Free book
tells all about their success. Send for it now!

) LEARN QUICKLY AND EASILY

N
\O AT HOME
O Master Radio Engineers will show you how to qualify
— quickly and easily at home, for Radio’s fine jobs. We
guarantee to train you successfully. Lack of experi-
ence no drawback—common schooling all you need.
\  Our tested, clear methods make it easy for you.
\  Send coupon now for free proof.
Instruments Given Famous Training That
with Course “Pays for Itself”

All instruments shown here : .
\ and many others given to stu- | Spare time earnings are easy

dents for practice work while | in Radio. Increase your in-

lefa""i“g-, Relceit"il'(‘.g 55, | come almost from the start

rom simples 1 (4] .

thousand mile receiver, lthrough practical k}lowledﬁe
an UNEQUALLED | we give you. ' This is the
OFFER. Manyother | famous practical  training

b{ﬁ,,;,?&"t?ﬁ: ofnfyf that pays tts own way.

-
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Operates WMAQ

“Accepted a position with
Chicago Daily News—Station
WMAQ. My income practi-
cally doubled, thanks to your
fine course.”

Kerte Kimearr, Chicago.
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\
\

ing Book

Gets Big Job

“Just been made Sales Man-
ager of this Radio concern—
2 big raise in pay. Regret I
i did not take course sooner.”
R. E. Jones, Bay City.

Most amaz-
ing book on §
Radio ever =
written — =
full, inter- _R - W‘Uﬁ“ -1//“
esting facts | IcCH e
about this j . . r— __VR_E\V_A*RDS 'N.F.A,Dlo
great field } R
and how we °
prepare you = e
and help you start. You \You det
can do what others have

done. GET THIS BOOK. . all of

Send Coupon - these

Send coupon today fer g

special limited offer, includ-

ing all instruments—you’ll get

full particulars by return mail.

National Radio

Institute

Dept. AX5, Washington, D. C

ORIGINATORS OF RADIO HO ~T UDY TRAINING

: ¥
e o — T

NATIONAL RADIO INSTITUTE

Dept. AXS,
Washington, D. C.

Without obligating me in any way, send me your free book,
“Rich Rewards in Radio,”” and all information about your
practical, home-study Radio course.
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Look What These Cooke

Trained Men Are Earning " It’s a shame for youtoearn $15or $20 or $30
Makes $700in24 J aweek, when in the same six days as an Elec-

Days in Radio trical Expert youcould make$70 to $200—and

“Thanks to your interesting doit easier—not work half so hard. Why then

Course I made over $700 in 24

days in Radio. Of course, this | remainin the small-pay game, in a line of work that offers no chance,
but I run from 510 teSi0eleas | 1O big promotion, no big income? Fit yourself for a real job in the
profit every day, so youcan | oreat electrical industry. I'll show you how.

see what your training has
done for me.”

—r eraeenns | D€ an Electrical Expert

week e Jacquot | Farn $3,500 to $10,000 a Year

Auto Ficcntity sod baery | Tod he ordinary El he “screw driver” k

uto lectricity and . battery | Today eventhe ordinary Electrician—the “screw driver” kind—is making money—big
;vsg;szg:]i( ;?;3’3%%’3;?&121;53 money. But it's the trained man—the man who knows the whys-and wherefores of
started. 1don’t believethete | Electricity—theElectrical Expert—whois picked out to“boss”the ordinaryElectricians
is another. school in the world —to boss the Big Jobs—the jobs that pay $3,500 to $10,000 a Year. Get in line for one

2*;35;’;; St;,‘sfg’;gy}555°"s e | of these“Big Jobs.” Start by enrolling now for my easily learned, quickly grasped, right-

RCBERT JACQUOT, 2005 W. Colorado Ave, up-to-the-minute, Spare-Time Home-Study Course in Practical Electricity.
Colorado Springs, Colo. Age or Lack of Experience Get Started Now—Mail Coupon |
$20 a Day for No Drawback Electrical Book ang LI~ Cooke, Chicf Engincer

Proof Lessons, both Chicago Engineering
Free. These cost you Works

i
2150 Lawrence Ave..
Depte 21
Chicago

Youdon’t haveto be aCollege Man; youdon't have
3’ Schreck to be aHigh School Graduate. AsChiefEngineer of
Use my nameas areference theChicagoEngineering Works, I knowexactly the
and depend on me as a boost- kind of training you need, and I will give you that
er. The biggest thing I ever training, My Course in Electricity is simple,

did was answer your adver- thorough and complete and offers every man, re-' @ bright future
tisement. I am averaging bet- gardless of age, education, or previous experience, the inElectricity.
ter than $500 a month from chance to become. in a very short time, an‘Electrical Ex- Send in
| my own business now. I used pert,”” able to make from $70 to $200 a week.
to make $18.00 a week.” No Extra Charge for Electrical
A. SCHRECK, Phoenix, Arizona Workilglg Outtit

o Withme,youdopractical work—at home. Youstart
Plant Engineer~~ right in af_t:ert your first few lesasonsk to work at your
profession In @ reguiar way and make extra mone, D

Pay raised Iso% your spare time. For this you: need tools, and I give them
N to you—b big complete working outfits, with tools, measur-

. “Iwas adumbbell inelectric- ing instruments, and a real electric motor—5 outfits in all,
ity until I got in touch with A

vou Mr. Cooke, but now I Your Satisfaction Guaranteed

have charge of a big plant in- So sare am I that you can learn Electricity—so sure am I

cluding 600 motors and direct that after studyinﬁawith me, you, too, can get into the *‘big

money’’ class inelectrical work, that I will guarantee un-

a fOrCﬁ ]°f 34 men—electri- derbond to return every single penny paid me in tuition, if,
cians; helpers, etc. My salary when you have finished my Course, you are not satisfied it
has gone up morethan 1509.% ‘was the best ltnvesﬁgxegstgmu(iv.er maéle.‘. And back of me
GEORGE ILLINGWORTH, inmy guarantee, stands the Chicago Engineer- L.L.COOKE. -TheMan
Calumet Road, ing Works, Inc.,a twomillion dollar institation, Dept. 21 - Who Makes

thus assuring to every student enrolled,notonly
Holyoke, Mass, a wonderful training in Electricity, but an un- MAIL

surpassed Student Service as well,
COUPON

2150 Lawrence ‘‘Big-Pay”
Ave,, Chicago Men
Senctl) melzlxt once \aritglou‘: obligation
igi t com-
FOR MY ® pyour ig 1llustrate ook ‘and com

big . o lete details of your Home Study
5 ol t fltS gwg \ 5 fges .Iou%gs;i.%zzﬁésﬁ;s:za,ﬁz‘:%ggﬁm
no extr%%?ﬁ ) ST, A ——
‘ ChargC%ﬁD %%“ 9 ’ / ' A TS e e I
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The Worid’s Largest
Exclusive Radio Mail Order
House Will Send You This
Wonderful Book FREE?

64 illustrated pages containing thousands of bargains in radio sets, semi-finished sets

and radio kits of all styles, sizes and approved circuits. 5
Beautiful models of the very latest designs and types.

ceiving range. Also contains everything in radio supplies,

Positively the world’s greatest 5-tuberadio bargain.
cabinet of latest design with sloping Bakelite panel of Satin
graved as illustrated. Constructed of the finest low-loss condensers, coilg
end sockets. Bakelite baseboard paneland dials. Price forsetonly.......
Transportation charges extra, Shipping weight 25 lbas,

with adjustable unit, 2-45 volt * B
battery, cable for battery connection, 5-201A tubes, Aerial and ground
equipment, and everything complete ready to set up and operate.
Nothing else to buy. Price........ e RS T
Transportation charges extra. Shipping weight 100 lbs.

Elaborate console models with Joud speakers
built right in cabinets of genuine mahogany and walnut. All sets guaranteed. Coastto coast re-
including batteries, chargers, loud
speakers, transformers, condensers, rheostats and any other parts you may want for improving
your set or building a new one. Guaranteed saving to you of 2§ to 34.

The Biggest §-Tube Value on the Market

] ; Regular $75.00 value. Ourlarge quantity
production enables us Lo sell this set for only 529.501, fully bujlé, anltll viire%in belautifuﬁ rgahogany
nish, handaomely etched and en-

s2gQse

This set with all Accassorles, Including the famous American Bell Loud Speaker
' batteries, one guaranteed 100 Ampere Hour storage LN

s59175

1926 Catalog of
RADIO
BARGAINS

-tube sets as low as $29.50.

Order Direct From This Page!

Save 34 to 4. Sets on this page are ty] F
tects you. Money cheerfully refunded if you are not satisfie:

ical examples of bargains throughout our catalog. Our guarantee pro-
. Write your order and prices plainly. Send post

office money order or bank draft for full amount to insure safety. Refer to any bank or commercial agency regarding our reliability.

Columbia Grand 5-Tube Console Set

‘57

Beautiful Walnut Cabinet In twos
toned effect. Two door panels inlaid
with highest %rnade burl walnut.
Cabinet §s 39 inches high. Top
measures 13x37 inches. Equipped
with high-grade built-in loud speaker
with adjustable unit. Large, roomy
interior for holding all batteries,
books, ete. The Columbia Grand
is a 5-tube tuped radio frequency
recelver. Coast to coast receiving
range. ‘Tune in stations desired—
very selective. Haslatest type,low=
0ss condensers, coils and sockets.
Bakelite baseboard, socketsand dial
knobs. Dialgare bea.umull%etched
In gold on walnut finish bakelite
anel. Price for set only, fully
ulit and wired—$57.95,

_ Shipped by frelght ot express.

, Whic de 2-45 volt *'B’* baiteries, one guar-

anteed 100 ampere hour storage ‘A’ battery, 6-201A tubes, muiticolocord cable

for easy battery connection, aerfal and ground equipment, instructions for getting

up and operating Y ng plete, nothing else to buy— 34 95
Transportation charges extra. Shipped by freight or express. $ o

built-in_loud speaker
and adjustable nunit.
Has compartments for
storage‘"A’’ and ‘8’ battere
ies, battery charger, radio
book of instructicns, etc.

Xtra.

Transportation charges €
This set with all fes, which

s R TR

Semi-Finished 8-Tube Super-Heterodyne

World’'s Famous 8-tube Super-heterodyne. Fully mounted on panel
and baseboard. Comes Completely assembled ready towire and operate.
We have testimonials from thousands of builders of this set. Some have re-
ceived foreign stations on loop aerial. Unsurpassed in volume and tone
quality. Low-loss straight line frequency condensers, vernier dials, finest
quality rheostats, Matched Columbia long wave transformers. Requires
only three screws for attaching panel and baseboard and set is ready to
wire and operate, 7x30 panel. Price of set only $43.75.

Requires following accessories to complete this set: 7x30 cabinet, 8-201A tubes for stor=
age battery operation or No. 199 tubes for dry cell operation, 100 Ampere hour storage
battery, 2-45V ‘'B’* batteries, loud speaker, center tapped loop aerial, All these items
are listed in our catalog, at a tremendous saving.

Our semi-finished sets come with all parts mounted on panel and baseboard ready for
wiring. Do not fail to send for our catalog. Remember—we are the largest exclusive
radlo mail crder dealers in the world and carry the best of everything in radio. We save
you 1-3 to 1-2 on everything in radio. Detailed descriptions appear in our catalog.

for operating. Guaranteed

Semi-Finished 5-Tube Radio
Frequency Set

This special offer is astounding the radio world. Coast to
coast reception on loud speaker. Low-loss condensers
and sockets. Highest quality transformers. Bakeliterheostats.
All wiring concealed under Bakelite baseboard. 7x18 panel
—fits into any standard 7x18 cabinet. Complete instructions
saving to you of
Price of set all mounted, $18.75. Cabinet of same
model as American Radynola pictured above $5.65 extra.

$50.00.

Our linz is complete, in-
cludes all popular sets,
such asSuperheterodyne,
Neutrodyne, Ultradyne,
Reinartz, Regenerative,
Radio Frequency, Brown-
ing-Drake, Super-Hetero-
dyne Reflex and all other
latest circuits. Kits, sets
and parts by well-known
manufacturers S.S‘ll(l:!.l as

NEUTRODYNE

Genuine Licensed Neu-
trodyne kit of partscome
fully assembled on the
panel and baseboard
with complete instruc-
tions ready to wire

$29.75

COCKADAY

3-tube Cockaday kit
of parts, fully assem-
bled on panel and
baseboard ready to
wire

$15.85

REMLER 8-TUBE
SUPEK
HETERODYNE
Complete parts for
Best 45 Kilocycle
Super-Heterodyne
Genuine Remler parts

$49.50

Frost, Howard, !
Brandes, Western Eies-
tric, Columbia and others.
R

ULTRADYNE

Complete parts for 8-
Tube Ultradyne receiv-
er, without cabinet,
complete with blue-
print, instructions and
diagrams

$45.85

ULTRA-AUDION

One-tube Ultra-Audi-
on. Wizard of radio,
Fully assembled and
ready to wire, with
instructions

$6.35

BROWNING
DRAKE

4-tube complete low-
loss parts

$32.40

HARKNESS

2-tube reflex kit of
arts, fully assem-
led on panel and
baseboard, ready to
wire, complete in-

structions

$16.95

Catalogincludes list of broad-
casting stations, general radio
information and facts about
our free service division,
Write for It today.

RANDOLPH
159 N. Union Ave.

RADBIO CORPORATION

Chicago, Illinois

Dept. 226

OUR GUARANTEE

Every article exactly as repre=
sented. Every articlelstested
before shipping.
satisfaction guaranteed.

Cowuplete
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SCIENCE and INVENTION READERS BUREAU

Time and Postage Saver

N every issue of SCIENCE and If the advertiser requires any money
INVENTION you undoubtedly or stamps to be sent to pay the mailing
see numerous articles advertised about charges on his catalogue or descriptive
which you would like to have further literature, please be sure to enclose the
information. ' correct amount with the coupon.
To sit down and write an individual We will transmit to the various adver-
letter to each of these respective con- tisers your request for information on
cerns, regarding the article on which their products.
you desire information, would be quite This service will appear regularly
a task. every month on this same page in
As a special service to our readers, we | SCIENCE and INVENTION.
will write the letters for you, thus sav- |  If there is any Manufacturer not ad-
ing your time and money. | vertising in this month’s issue of
Just write the names of the products SCIENCE and INVENTION from
about which you want information, and whom you would like to receive litera-
to avoid error the addresses of the man- |  ture, write his name, address and the

ufacturers, on the coupon below and product in the special section of the
mail it to us. ? coupon below.

Tear ALonG THIS LINE

READERS' SERVICE BUREAU, 8 &11-2
Experimenter Publishing Co., Inc., 53 Park Place, New York, N: G

Please advise the firms listed below that I would like to receive detailed information on their product
as advertised in the ... issue of SCIENCE and INVENTION.

="THIS FORM SHOULD NOT BE USED FOR TECHNICAL QUESTIONS

If Catalogue

ADDRESS List here specific article on ?ifle ?:"‘:f;zt:

(Street—City—State) which you wish literature. ed, check in
this column.

NAME

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

Use this space if you desire information from a manufacturer whose advertisement does not appear in this month’s

issue.
NAME ADDRESS
(Street — City — State)
N O T T R T C I S b . - e AT o T2 e s o e S o [ Dealer’s name..
Your address ... cdegere || o el o s = His address.
O s;t;c;r;eg:fl" City. oo . Staten (Cl /e e m—— e = State............

—
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HOW TO INVENT—
WHAT TO

and What to Do About Protecting
and Selling An Invention

LTHOUGH the fact has been univer-
sally recognized that Invention is
governed by a few simple, easily ac-
quired, fundamental principles, no

one ever tliought of putting these principles
in black and white so that everybody inter-
ested in invention could read them. In spite
of the fact that Thomas A. Edison made his
famous statemert that invention should be
taught as a science, thousands of people can-
tinued to work blindly, doggedly, haphazardly
to perfect their ideas.

But now anyone can learn how to invent.
IFifteen famous inventors have at last given
to the world the laws and principles of Inven-
tive Science. They have shown every ambi-
tious man and woman how to invent. They
,re teaching Invention exactly as other people
are teaching law, medicine, bookkeeping. In-
stead of spending years groping blindly, in-
stead of wasting your time in useless, heart-
breaking drudgery, vou learn how to com-
plete your ideas quickly and what to do about
ilem when they are completed. You learn
how to think so you are sure to
succeed.

Everybody Invents

For a long time it was common-
ly believed that every invention
was a matter of pure luck—the
result of some happy inspiration
that suddenly flashed through a
man’s brain, and which made him
fabulously rich without the slight-
est effort or thought. But you
can prove for yourself that this is
not so. You can prove for your-
self that invention is the result of
thinking and action along definite-
v exact, scientific lines.

Suppose when you went home
tonight, vou found a window rat-
tling. Through vour mind would
flash, almost insiinctively, a regu-
lar order of thoughts which char-
acterize the conception and com-
pletion of every invention the world has ever
known. First, you would recognize a prob-
lem to be solved—the rattling of the window.
Then you would think of several principles
of science or mechanics which would solve
vour problem. You might think of the
scientific fact that if you poured water on
the frame the wood would swell and tighten
the window. Ycu might think of using a
nail. But what you most probably would do
would be to use the oldest mechanical prin-
ciple known to man, the wedge.

What Invention Is

Brought down to its simplest terms, that
is exactly the way every invention has been
made — combining two ideas; a problem
which must. be solved and a fact of me-
chanics or science which solves the problem.
So. although you mav never have thought of
it in just this way, every time you solve a
problem in your daily life—at home, travel-
ing, or in business—you are an inventor ; you
use the principles of thought and action
which govern the Science of Invention!

mous

Raymond F. Yates, who
with fourteen other fa-

inventors,
makes it easy for you
to learn how to invent
i your spare time at
home.

—How to develop your imagination
—How to develop your ideas

—How to get the facts you
inventions

—How to keep legal records of ideas

—How to use scientific principles of mechanics

—How to avoid wasting time on impractical
inventions

—How to apply for 3 patent
—How to organize a company
—How to protect your rights

—How to market a patent

and hundreds of other vitally important facts

which EVERY successful inventor knows and
uses.

need for

You can see, therefore. how easy it is for
vou to develop your natural instinct to “fix
things.” The same processes of thought that
almost instinctively told you to fix a rattling
window with a wedge can be so well devel-
oped that vou can learn to invent other things
almost as easily and quickly. You know,
too, that every invention is made
only by thinking inventively.
And every inventor is agreed
that the principles of Inventive
Science are so simple, so easy
to learn that any one, regardless
of training or education, can
develop himself to become a suc-
cessful inventor!

With every new advance, with
every new discovery that the
world experiences, more problems
are coming up—and more inven-
tions are needed to solve these
problems. Now, as never beiore,
are new inventions wanted, and
the world will pay a fortune to
the man or woman who gives it
just one of the inventions it needs.

Even little ideas can bring you

fortune.  Eberhard, who in-
vented the rubber on the end of a
pencil, has been paid hundreds of
thousands of dollars for his simple idea. The
man who invented the metal tip for shoe-
laces, the man who conceived the idea of
the “humped” hairpin, the man who devel-
oped the metal tape measure; all have
achieved success and wealth as great or
greater than the inventors of large ma-
chinery.

Learn how to invent at home

If you would like to develop your natural
inventive ability along smoney making lines,
instead of trifling with ideas—if you would
like to DO something about your ideas in-
stead of letting someone else patent and mar-
ket them ahead of you, let this great Course
in Inventive Science help you. Get the advice
and the help of the fifteen famous inventors
who tell you the secrets of invention which
vou MUST know to be successful.

This is the first course in practical inven-
tion that has ever been devised. In simple,
easy-to-understand language you are told
how successful inventors work; you learn
how to think along inventive lines, you learn

now
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the short-cuts to successful invention; you
learn how to usé the secrets of invention
that conyert a simple little idea into money,

No ore step in invention has been omitted.
Everything you want to know about inven-
tion—developing your ideas, securing infor-
mation you need, how to apply for patents,
how to protect your rights, how to sell your
invention—are taken up steo by step, so that
when you have completed the course you have
a wealth of information worth thousands
upon thousands of dollars.

FREE—New Book on

Inventive Science

A wonderful new book has just come
from the press that tells you all about the
Science of Invention. It tells you how to
avoid the pitfalls that have brought fail-
ure to thousands of would-be inventors.
It tells you how to learn the secrets of
practical invention, which famous inven-
tors discovered only after years of heart-
breaking effort and discouraging mis-
takes and it tells you how to do this in
only fifteen minutes of your spare time
each day. This fascinating book will be
sent to all those who are genuinely inter-
ested. Get the advice of those fifteen
famous inventors. Let them tell you how
you can easily learn the secrets of success-
ful invention. Send for this Book today
as only a limited number are available
for free distribution. Send the coupon
below NOW, or a letter or postal card
will do. ‘There is no cost or obligation.
This bureau is not connected in any way
with patent attorneys or manufacturers.
Our only work is to help ambitious men
and women to develop their inventive
ability—to become successful inventors.

Bureau of Inventive Science
Dept. 71, Wisner Building, Rochester, N. Y.

;--mE:-----------------u----‘

% BUREAU OF INVENTIVE SCIENCE 1
& Dept. 71, Wisner Building :
I Rochester, New York [ |
8 Please send me your free book, “The Science of :
# Invention.” 1
L ]
' 1
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Helpful Information

of Utmost Importance to

Ouwners of Models L-1 and L-2

ULTRADYNE

Receivers
NOW, after two years, | have found a

new development that is of vital in-
terest to all owners of both Models
L-1 and L-2 Ultradyne Receivers.

Thousands of Ultradyne owners have
asked us to solve this very problem. It
deals with an easier, more economical
method of operation and maintenance of
your present Ultradyne Receiver.

If you have ever written us about any
phase of your Ultradyne, write us again.
We are now able to give everyone helpful
information that has never been available
before.

While this information applies directly
to the Ultradyne (Models L-1 and L-2), it

will prove of equal value to owners of all
types of Super-Heterodyne receivers.

Complete details, as a part of our serv-

Address all correspond- ice, will be given, without cost, if you write
ence to Mr. R. E. La-
cault, Phenix Radio Cor- at once.

poration, 114-G E ast 25th

Street, New York City. _%/ W@d

Chief Engineer,
PHENIX RADIO CORPORATION.

e
i T R A W R T L AL TG i [ R I e
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NO DIALS ||

NO PANEL
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BUILT-IN

ea’ Z/oe

— ||| LOUDSPEAKER
N

N 135

West of the
Rock= Mountains $140

PEOPLE of taste will instantly recognize in the
ULTRADYNE, Model L-3, the long-awaited

perfection in radio-musical instruments. This new

receiver offers complete mastery of the air’s riches;
effortless operation—as simple as playing a phono-
graph; and a new artistic form that blends harmoni-
ously with its environment.

Better than the most exacting critics of radio ever demanded, more
than the radio authorities themselves predicted. Complete freedom

from entangling technicalities.

“Belongs” in almost any scheme of

furnishings. The perfect harmony of scientific skill and artistic

genius.

Radio never held out more attractions for you than this new kind
of receiver makes possible, See and hear it demonstrated at the
higher standard radio shops and department stores.

The ULTRADYNE, Model L-3, Chief Engineer of this Company,
is a six-tube receiver employing and formerly Radio Research

the fundamental principles of the

best circuits greatly refined and

marvelously simplified. No dials—
no panel; just two inconspicuous
levers which constitute a station-
selector.  Volume adjustment, the
only other control. Beautifully duco

finished, duo-toned panelled mahog-

any cabinet.
Oesigned by R. E. Lacault, EE,

Engineer with the French Signal
Corps, Radio Research Labora-
tories.

To protect the public, Mr, Lacault’s
personal monogram seal (REL.) is
placed on the assembly lock bolts of
all genuine ULTRADYNE Model
L-3 Receivers. All Ultradyne Re-
ceivers are guaranteed so long as
these seals remain unbroken.

Write for illustrated descriptive folder

ULTRADYNE

MODEL L-3
PHENIX RADIO CORP., 114G East 25th St, NEW YORK

www americanradiohietory com
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New York Electrical School
29 W, 17th St.,, New York, N. Y.

Please send FREE and without obligation to
me your 64-page book.

D000 %000 0t0 T o 5 e e e ] .... NAME
............ crrrrel e donl 88 STRRE T
CITY =

s

Master Electricity By
Actual Practice

The only way you can become an expert is by doing the
very work under competent instructors, which you will be
called upon to do later on. In other words, learn by doing.
That is the method of the New York Electrical School.

Five minutes of actual practice properly directed is worth
more to a man than years and years of book study. Indeed,
Actual Practice is the only training of value, and graduates
of New York Electrical School have proved themselves to
be the only men that are fully qualified to satisfy EVERY
demand of the Electrical Profession.

The Only Institution of the Kind
in America

At this “Learn by Doing” School a man acquires the art
of Electrical Drafting; the best business methods and ex-
perience in Electrical Contracting, together with the skill
to install, operate and maintain all systems for producing,
transmitting and using electricity. A school for Old and
Young. Individual instruction.

Over 9,500 Graduates are Successful Men
in the Electrical World

No previous knowledge of electricity, mechanics or mathematics is
necessary to take this electrical course. You can begin the course now
and by steady application prepare yourself in a short time. You will
be taught by practical electrical experts with actual apparatus, under
actual conditions.

The N. Y. E. S. gives a special Automobile Ignition Course as an
advanced training for Auto Mechanics, Garage Men and Car Owners.
The course covers completely all Systems of Ignition, Starters, Lighting
and other electrical equipment on automobiles, motor boats, airplanes,
etc.

Let us explain our complete courses to you in person. If you
can’t call, send now for 64-page book—it’'s FREE to you.

New York
Electrical School

29 West 17th Street, New York

WwWW.americanradiohistorv.com
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SPACE

By HUGO GERNSBACK

F there is any one subject that can bring home to
us our human insignificance, as well as the insignifi-
cance of our earth, that one thing surely is space.

When we speak of space we refer to the universal, in-
finite space of Nature. It takes but a minute’s reflec-
tion to understand that if the solar system is floating
in a vast space, wherever you go, into whatever direc-
tion, there must be more space; and that if you finally
come to the extreme boundaries of our universe, you can
not by any possible logic have reached the ends of space,
because beyond the universe there must be still more
space.

The capacity of the human brain is such that it is im-
possible to clearly comprehend the tremendous truth be-
hind this simple statement. Nor has the human brain
the capacity to think out the infinity of space as a whole.

Just like time, which really does not exist—except in
our minds—space has no end, as it has no beginning. If
you were to shoot a cannon ball out into free space, and
providing it were not to collide with any heavenly body,
that cannon ball would roll on at its original speed, not
for hundreds, not even thousands, but for billions upon
billions of years; without end, without ever coming to a
stop.

Either this statement is logical as far as the human
mind is concerned, or else it is wrong in its entirety, and
if it is then there is no infinity, as we understand the
term; but space may actually be finite, and due to some
complexity of the human mind we simply cannot under-
stand the problem.

According to Einstein, space is not infinite, but, rather,
circular in shape. However, there are few scientists who
share Einstein’s view in this respect. And the study of
the heavens, as our high-powered telescopes and our
sensitive photographlc plates attest, reveals every so
often new wonders that were not dreamt of before.
Every once in a while a new star, so-called “Nova,” is
discovered, and by calculation it is found that such a
star probably collided with another star anywhere from
1,000 to 10,000 years ago. We see the evidence of that
occurrence only now, because it took the light that long
‘to.reach us, even though it travels at the rate of 186, 000
miles per second.

Photography and systematic observation of the heav-
ens have been with us but a comparativelv short time.
There were no photographs of the

ot

cause by that time a great many stars may have become
extinguished or new ones added. In other words, many
of the stars we are looking at now may have been extinct
for hundreds of thousands of years, although we are still
witnessing the conflagration as it took place in prehistori-
cal times. Such are “the unfathomable distances of stel-
lar space.

We know so little about universal space at the present
time that we can only venture a few remarks on the
subject. We have very little idea as to the proportion
of matter contained in space to space itself. Most likely,
however, the matter contained in all space may be com-
pared to it as a grain of sand compares to the ocean—
the sand representing matter, the ocean, space. Yet we
know that the various %tars, probably in their immediate
neighborhood, contain a good deal of cosmic dust, the
same as the solar system contains a vast deal of such
dust and matter outside of the sun’s planets. We have
many indications that this must be so, hecause in the
course of ages, several planets, and perhaps many satel-
lites, have been broken up into dust.

Our present asteroids probably constituted a planet
at a date far back in the evolution of our solar system,
whereas Saturn and its rings show the same thing. If
there is any great amount of matter between the various
universes, we have no means of knowing, nor have we
even a vague idea how far the various universes float
apart, The universe to which we belong includes most
of the visible stars, but it is most hl\ely that there are
millions of other universes, so far removed from us, that
it is impossible for light rays to bridge the gulf between
these various universes.

As a matter of fact, we have no indication whether
our entire universe is resting in space, or is traveling
with tremendous speed to some other point in space.
The reason is that there is no fixed point anywhere in
space from which we could judge that we were moving
or not. We now know, of course, that the solar system
is moving rapidly tow ards some point in our own uni-
verse, but whether our own vast universe is itself mov-
ing or not it is impossible to state.

With such vast spaces to traverse, our own universe
could possibly rush through space at a million miles per
day without our being any the wiser. We might be rush-
ing right into another universe, some-

heavens taken further back than 60
or 70 years ago. Some of the stars
which look permanent to us now may
simply be Novae, as we know that
term, on a large scale. In other words,
our descendants 1,000 years hence
may see a heaven totally different
than that which we know now, be-
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where in the depths of space, and
might continue doing so for millions
of years without the hest astronomi-
cal instruments being able to indi-
cate such a drift.

All of which goes to show our ig-
norance as to space and the futility
: of human reasoning.
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Hugo Gernsback speaks every Monday at 9 P. M. from Station WQNY on various scientific and radlo subjects.
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World’s Largest
Carilion

By J. KAY LONDON

NE of the most inspiring sights which this writer

has ever seen is the magnificent new carillon which

has recently been installed in the Park Avenue

Baptist Church in New York. This carillon is
the largest both in point of number and size in the world.
It contains a total of fifty-three bells covering a range of
four and one-half chromatic octaves. The base bell, which
corresponds with low E, in the musical scale, weighs approx-
imately nine and one-quarter tons and measures ninety-
eight inches in diameter. The hammer used on this bell
is twice the diameter of the smallest bell in the carillon.
This latter weighs but fifteen pounds and has a diameter of
seven inches. The bells located in the tower are arranged
in tiers. The interior of the church tower is only about
twelve feet square and forty-five bells are hung there. A
separate massive steel frame had to be built in the tower to
accommodate them. In another frame the eight largest
bells are installed. The hammer of each bell is connected
with the console by means of rust-proof steel wires. The
console resembles an old style piano. The bells at the high-

The cutaway diagram
here shows the ar-
rangement of the bells 1
and the position of L]
the console for oper-

ating the bells of the *
largest carillon in the 1
world. This installa-
tion is found at the
Park Avenue Baptist
Church and was pre-
sented by John D.
Rockefeller, Jr., to
this church. At the
present time the
chime concerts are
being broadcast via

radio.

Photo above shows two of the largest bells in the carillon.
Anton Brees, the Belgian carilloneur, is standing between
them.

* GREASE CUP AND
{|  TUBETOCONVEY
GREASE TO BEAR-
INGS —
BALANCING

_ \ggluaems
HEAVY\Q_
| BELLS 5

TRANS-
MISSION
N
SPIRAL
SPRINGS
FOR SMALL
BELLS
“ADJUSTING
ROD
=4
4 X MANUAL
SCIENCE & INVENTION KEY

N G s I e T ot : ;
The arrangement of the bells is clearly shown in the above diagram. The diam-
eter of the smallest bel is seven inches, and that of the largest bell is ninety-
eight inches. The latter weighs approximately nine and one-quarter tonms, 'the 1
smallest bell weighs cnly fifteen pounds. At the right is shown a complete sim- §;,.
plified diagram of the transmission from the console, or as it is sometimes called,
the keyboard, to the hammer of a bell.

R M o L et =

j & g ‘,PEDAL

“—E*SPRING
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er end of the chromatic scale are operated by
hand only, whereas the twenry-nine lower
bells may be operated by either the hands
or feet. The hammers of the bells are coun-
terbalanced by weights and the stroke of the
clapper of the larger bell is about two inches.

It is not often that a visitor may see the
carilloneur at work, but it must be said that
this is one of the most interesting sights.
One might be reminded of a cross between
a boxing match and-a marathon race. As the
carilloneur’s fingers move along the key-
board he punches out the notes striking the
wooden pegs. These are connected by means
of wires to the hammers of the bells. At the
same time his feet stamp down upon the ped-
als. To hear Anton Brees playing a dificult
number and to watch him operate the key-
board and the pedals is thrill enough for any
good pianist. Then accompany this sight
with the glorious music produced by the
most perfect carillon ever built and the thrill
remains to be forever impressed upon your
mind.

It is claimed that these bells are tuned on
the five tone principle which is said to be a
rediscovered art. Three hundred years ago
this method of tuning was known to bell
founders of the Netherlands. Among the best
examples of bells tuned by this means are
those of Hemony. Then for centuries the
art was lost, but after years of investigation,
it was once more introduced and has now
been adopted by all the British bell found-
ers. The bells in this new carilion are ac-
curately tuned so as to enable the carilloneur
to modulate irom one key to another at will
without danger of consequent discords. When
the base bell is struck, it continues to rever-
berate for fully two minutes.

This carillon was presented to the Park
Avenue Baptist Church by John D. Rocke-
feller, Jr,, in memory of his mother. Mr.
Anton Brees, the Belgian carilloneur, who
has played all over the world, has been en-
gaged to play the chimes. In walking up the
tower of the church one will find at the very
top three fair sized bells. On a second layer
there are five bells; in the third tier there
are six bells, each group being progressively
smaller and at the same time the bells of the
aroup are individually smaller. Immediately

=
‘ve|1[n_gl||§|![[!L\.
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under tle group of six is another group cf
eight bells. Two of these have no springs
attached to their hammers for bringing the
hammers back into the striking pesition. Thke
others lave springs provided for the same
purpose. Proceeding down furthzr into the
tower we come across two groups of bells
arranged on slanting wood braces. There
are eight on the upper and eleven on the low-
er slanting brace. These bells are nearesf
the openings in the Gothic structure of the
church. Then looking down ‘inte the tower
one sees four bells arranged as illustrated or
the accempanying page, and in a campanile
built especially for the purpose, the eiga-
largest odells are arranged.

Anton Brees demonstrated to the writes
how easily these bells worked and, pushing
the harimer with one finger, he struck i
against the bell, producing the dzep charac-
teristic tone of the chime. This showed how
delicate’y the hammer was balanced. There i=
just sufficient weight in the clapper to cause
it to be carried hack after it strikes the bell
The bearing point of each clapper is oiled
constan:ly by means of a copper tube con-
necting with an oil cup. The bells themselves
are fixed to their supporting st-uctures br
means of two massive bolts passing through
the top and fixed to the iron I beams. Each
hammer has a safety chain.

The photo at the left shows the back
of a practice console. It would de
impossible to practise on the caril-
lonp so this particular console is
essential. Orchestral bells with
resomators take the place of the
giant bells of the carillon. Photo
at the right shows the Park Avenue
Baptst Church in the tower of
which the bells are installed.

wWwWw americanradiohistorv com

The above phato
thows a few of the
9ells installed in the
shurch tower and the
shoto at the left
shows M= Anton
3rees at the console,
There are fifty-three
Sells, all of which are
zontrolled by the
aands of the pleyer.
Twenty-ninz of them
may also te aperated
by the feet.
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Air Transportation Station of 1950
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Tke uppemmrost secton of this *ransportation termi.
nal, whice mzr 3zcome a reality withn a fxsw
desades, & devoted to landing platforms for ai-
craft as v=Il as td freight and baggage cecmdar--
ments an€ waiting rooms for passengerz. Belowm
thss secties are {fving apzrtments accessidle b3
zlevators =x by zutomabiles zscending on spiza
roadways. Uncerground are the railrozd tracks
together witn thes wsual statioms and waiting rooma.
Tle airpleas tecndaals are plzinly numbered and
designated by l&hting zrrangements to zid inszom:
ing awc-afi.—Reclam’s Universun.
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Unsinkable Ship
Actually Built,

The large illustration at the right shows essential
details of a non-sinkable ship that incorporates
many new and novel features. Recent bad weather
on the Atlantic has brought forward the idea of
unsubmersible ships. In the one illustrated, a six-
inch air space within the skin or outer plating is

797

the leading feature.

1925
ScizNes O
[

HERE have been numerous patents

issued, especially during the war, on

practically every conceivable kind of

unsinkable ship, but it is safe to say
that none of these have ever been tried out
on anything larger than a small scale model,
if they were even carried that far. The
exception is the scheme here illustrated and
described and which is due to Mr. William
‘T. Donnelly, of New York, the well-known
designer and builder of large floating dry-
docks. Mr. Donnelly was a member during
the war of the Governmental Committee ap-
pointed to consider all of the various ideas
and suggestions for rendering ships unsink-
able. This was one of our greatest prob-
lems, if not the greatest, during the World
War, when the German U-boats were sink-
ing ships daily.

This scheme of Mr. Donnelly’s is simple
and the best thing about his idea is that it
was actually ¢ried out on a number of ves-
sels. including a full-sized steamship. This
method of rendering a ship unsinkable was
actually carried out during the war, and a
vessel so equipped traveled across the At-

Vacant spaces in the hold
are filled with air-tight buoyancy chambers.

Small illustra-
tions at right
above show
buoyancy
chambers.

lantic Ocean to Europe. This ship was tor-
pedoed, but the reason why it did not live
to tell the tale is explained a little later on.

The underlying idea behind the design of
the unsinkable ship we have in mind here is
that if we provided an air buoyancy space
or chamber all around the ship and also in
the principal spaces within the ship’s hold.
which are not occupied by cargo, the ship will
float even if the sea-cocks are opened, as an
actual test of this nature proved.

In other words, if the steel plates on the
vessel’s hull were one inch thick, and we
provided a seven- or eight-inch air space
all around the inside of the steel hull, the
weight of the steel would be balanced, and
ignoring the weight of water which might
be taken into the hold if it were empty, the
vessel would float. Instead  of one great
compartment of double-skin construction, air
buoyancy chambers may be built up in vari-
ous ways to do the same work, and in the
ship fitted out according to this scheme,
such chambers were made of wood covered
with sheet iron with soldered joints to ren-
der them air- and water-tight. The buoy-

WWW.americanradiohistorv.com
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ancy chambers are anchored in place, of
course, wherever necessary and are placed
under the decks in unoccupied spaces in the
holds and in other sections of the ship so
that they can exert an upward lifting effort
against the substantial deck girders and buoy
up the vessel.

The illustration given here shows the gen-
eral method of applying the principle
described above, and gives a clear idea
of the ship so fitted. The reason why the
ship equipped with the air chamber method
here outlined sank, when torpedoed in its en-
gine room section, on its way across the At-
lantic near the close of the war, was ascer-
tained by the inventor when he saw the man-
ifest indicating how the ship was loaded. Ex-
tra heavy cargo was on board and the spaces
left in the hold were not filled with buoyancy
chambers. The result was that when the water
came into the hold its weight overcame the
buoyancy of the ship, with insufficient salv-
age chambers, and it eventually went down,
but only after being afloat for 23 hours.

Contrary to an off-hand impression, per-
haps, that the normal cargo storage space on
the ship would be greatly reduced by the use
of the buoyancy chambers, the cargo space
was only reduced about 15 per cent.

Why are not more experiments carried out
with such humanitarian inventions such as
this, the reader will ask, and the answer is
that it is very difficult, as the inventor has
found, to get shipbuilders to try out these
ideas. Furthermore, the big marine insur-
ance companies have no desire to see any
such invention as this come into the field
of ocean transport, for when once it has been
proven successful and is adopted by the large
ship operating and building companies, the
the rates for insurance on ships and cargoes
will be greatly reduced.
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——— | Bridging the English Channel

C longer need swimmers brave the treacherous tides of the Engl’sh Channel or
“hose aith squearnish :tcmachs fear sea cickness when crossing that stretch of
water if thz dream of M. jrles Jaeger, a Swiss engineer, materializes. It is that
inveator’s plan to bridge toe channel and then one can walk across if he feels so
disposed. Tae illustrations om this page show our artist's conceptior of Fow such
2 proposition would appear when completed. It is estimated that th.s uncertaking
woukl cost between $330,000030 and $400,000,C00. In tae plans, all kinds of traffic
have beea rwovided for. Two motor causewzys situated 1.000 feet apart provide
jor mdtor traffic and direc-Zr under this, tracks are -o be laid for trains. Ocean
liners can proceed up and covn the channel, passing under bridges stuated near
both siores. The circu ar msert shows a cross-sectioral detail of tne mo-or cause-
way, railway track and jetz. The map in the lower leit-hand correr shows the
propcszd location for this Ericge. In case of necessity due to war time emergen-
cies, e ther emd of this imper-ant traffic link =sould b= immediately destroved. A
bridge cf this nature would Je of inestim-
able value t> both England and France,
from a commercial vievpoin:; and
furthezmore would provide a protected
waterway bhetween these tao countries
along which >a-ges and other inland water
craft could travel.
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New Helicopter-Airplane g

By C. A. OLDROYD

799

Aeronautical Engineer; Reporter No. 4433 (English Correspondent)

An artist’s conception of the new helicopter in flight
over New York City. A machine of this kind could land
on ordinary flat building tops, as no special landing

fields are required.

SPANISH engineer, Sefior de la
Cierva, has at last given to the world
what appears to be the perfect fly-
ing machine. Recent tests carried
out in England by the Air Ministry of
Great Britain show beyond doubt that the
new machine fulfills all demands that can be
reasonably made on any flying machine.

We all have some time or other built
flying machines, for the kite is really the
simplest type of aerial machine. The sur-
face of the kite is at an angle to the wind
direction, and the air pressure produced by
the wind lifts the kite. The air pressure is
opposed by the pull of the kite cord, so that
the kite cannot drift away with the wind,
but is forced to rise. Stability to the whole
is given by a long tail.

The airplane is based on the same prin-
ciple, only here the kite cord is replaced by
the pull of the propeller. The propeller draws
the machine through the air, and the pres-
sure against the wings lifts the machine
upward. Fixed tail surfaces serve the same
purpose as the feathers at the end of an
arrow, they maintain the machine in straight
flight. By means of rudders and elevators,
the pilot can direct the flight of the ma-
chine.

And, finally, we have the helicopter. One
type is illustrated in Fig. 1. The lifting
action is produced by a giant airscrew
mounted above the structure that serves as
landing chassis and car. As the motor turns
the propeller, the machine ‘lifts off the
ground, and from now onward flies by hang-
ing from the lifting airscrew.

Stability is therefore most difficult to at-
tain with a machine of this type, for -the
wind currents interfere most seriously with
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Fig. 1. A standard helicopter. Fig. 2. A diagramatical view of the auto-gyro showing location and
general principle of the airscrew, which allows vertical flight.

Figs. 3 and 4 show two methods

of landing with auto-gyro.

the air currents around the lifting airscrew.
None of the true helicopters yet constructed
can be called entirely successful, and it is
doubtful whether the world will ever see a
thoroughly satisfactory machine of this type.

The greatest drawback of the helicopter
is that engine failure spells a crash, result-
ing in a more or less complete wreck of
the machine.

The new auto-gyro flying machine com-
bines the advantages of the airplane and the
airship, without possessing any of their
drawbacks. It is small and compact like
the airplane, and capable of high speed with
low power. In addition, however, it can
land in the smallest space, and as the latest
experiments made prove, it can even descend
vertically.

The photo shows the experimental ma-
chine in flight. This has been constructed
from a standard airplane after the original
wings had been removed. Just behind the
pilot’s cockpit an upright steel tube has been

fitted, on which the large horizontal air-

screw. the essential feature of this machine,
is supported. Short steel tube stays to the

side of the airplane body hold the upright

rigid.

This airscrew is, however, not power-
driven, as in a helicopter, but revolves freely
on its axis as the machine travels through
the air. The airscrew consists of four light,
narrow wings, each seventeen feet in length;
at the root, these wings are hinged to a ro-
tating sleeve which goes over the steel up-
right. (Fig. 5.) The wings are supported
by bracing wires; between the end of these
wires and the sleeve strong springs are in-

-serted.

Before discussing the action of the large

wWwWw americanradiohistorv com

airscrew, let us follow the various stages of
flight of this new auto-gyro. Before the
pilot can take off, the large airscrew must
be started. In the experimental machine
shown in the pictures, no provision has been
made to start the airscrew by power, so it
must be done by hand. A rope is wound a
few times around the rotating sleeve, and
several men pull, causing the large airscre
to rotate slowly on its ball-bearing sleeve.

The engine of the machine, which drives
the front propeller, is now started, and the
pilot takes off. We notice that the large
horizontal airscrew turns faster and faster
as the machine runs over the ground; when
a speed of about 120 revolutions per minute
has been reached, the large airscrew can
support the whole weight of the auto-gyro.

Flight is now controlled in the usual man-
ner by means of rudders and elevators. The
pilot now makes a landing, and a very sud-
den one, too, for the machine descends at an
angle of about 60 degrees to the horizontal.
The landing wheels touch the ground, and
in only two yards the auto-gyro comes to a
dead stop! No airplane could possibly per-
form a similar feat.

But the pilot has some more surprises in
store for us, he ascends again, and when he
has reached a height of about 200 feet, he
cuts off his engine. An airplane would glide
down to the ground, not so with the auto-
gyro. The large airscrew above the body con-
tinues to rotate slowly, and the auto-gyro
sinks down slowly to the earth, descending
almost vertically. ~ Without any severe
shock, the landing wheels touch the ground,
and again the machine comes to rest within
a yard or two.

(Continued on page 876)
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Submarine Opens Frozen Rivers

The above illustration is an artist’s conception of the proposed method of
opening .navigation in rivers which are frozen over during cold winters.

ANY attempts have frequently
been made to open river naviga-
tion, which, due to severe weather,
may be frozen up for a good part

of the winter season. Tug boats have at-
tempted to crash through the ice and even
the planting of dynamite charges has been
resorted to. There are many obstacles to
be overcome in those methods now in vogue
and no doubt there will be objections to the
particular method here outlined, but it seems
that this idea has fewer disagrecable fea-
tures than any of the systems heretofore
suggested. ]

Let us look into the method of planting
dynamite charges in the frozen ice. Here
men must place the charges by hand and
either time fuses or electric fuses are em-
ployed to detonate the dynamite. In event
that the ice is partly hard and soft in spots,
or not frozen at all, over certain areas, due,
perhaps, to turbulent waters, the person plac-
ing the charges risks his life constantly.

Tug boats cannot possibly break through
very heavy ice formations in a short space
of time, and thousands of dollars are lost
vearly because river navigation camnot be
opened soon enough to prevent perishables
and live stock from suffering because of
their non-delivery.

The airplane has been tried and, for sev-
eral reasons, it is unsuited for this particular
kind of work. First, the charges dropped
from the airplane are invariably scattered

By JOSEPH H. KRAUS

o Y Nl e -

over large areas. During very inclement
weather it is dangerous to risk the life of
the aviator, and the airplane itself cannot
carry a sufficient number of bombs to permit
of thorough work over large areas.

For these reasons it has been suggested
that the submarine be used to overcome

SRS SO aa S o o i o e i d ]

Keep your eyes open for the
February issue of SCIENCE AND
INVENTION magazine containing
the list of prize winners in our re-
cent CLOCK SPRING Contest.
The judges are still busy in select-
ing the prize winning ideas and
their decisions will be published in
the next issue. Also, don’t forget
the $5,000.00 Matchcraft Contest.
Further information concerning this
will be found on page 819.
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the difficulties under which the other sys-
tems must operate. The inventor believes
that if the submarines were equipped with
bombs suitably provided with air chambers
so that they would float to the surface, and
contained a charge of high explosive, many
of the drawbacks would be overcome. These
bombs are made as shown in the illustration
above. There is a series of contact pins
located aound the periphery of the bomb
which, on coming in contact with the ice,

www americanradiohistorv com

The drawing further illustrates the particular style of bomb, liberated by
submarines, which could be employed for blasting away the ice formations.

close the circuit through the batteries aud
ignite the time fuse. This time fuse is so
regulated that the submarine has plenty of
opportunity to get out of the way of the
bursting bomb. Water being practically in-
compressible, it may be readily noted that
the force of the explosion just beneath the
surface of the ice would break up the ice
formation in a manner second to none. Even
the fact that the bomb may come up to the
surface in an area where there is no ice, has
been taken into consideration. When the
safety pin is withdrawn there is an opening
leading directly into the air chamber. This
opening is located beneath the waterline of
the bomb, which, because of the peculiar
formation of the air chamber, must always
come up to the surface in an upright posi-
tion. The opening is large enough %o permit
water to pour into the air chamber so that
two or three minutes after the bomb is re-
leased, if it does not explode on the surface,
it sinks to the bottom and there detonates.
It is better to have the bomb destroyed in
this manner than to permit it to float around
as a menace to navigation.

The location of the submarine could be
always corrected by means of the radio com-
pass and by means of sound rangings. In
this way, the submerged vessel would never
be in danger of striking any vessels frozen
fast in the ice and it could also be directed
through tortuous rivers and dangerous
channels.
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Harnessing Bay of Fundy’s Tides
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IDAL power has been the dream of
many engineers, but so far practi-
cally none of this vast natural power
las been applied for the benefit of
man. Possibly one of the reasons why-engi-
neers and their financial backers have hesi-
tated to build the necessary storage reser-
voirs or basins in which to trap water at
lhigh tide, this being one of the principal
features of the methods advocated, is due
to the fact that, except for a few locations
on the earth, the tidal rise and fall is not so
great as it is, for instance, at the Bay_of
Fundy, just off the northeast coast of Maine.
Startling as it may seem to those who have
not seen this daily rise and fall of the
waters, the tide at this famous location rises
and falls from 21 to 27 feet twice a day.
Mr. Dexter P. Cooper, a leading Ameri-
can hydraulic engineer, has become so inter-
ested in the possibilities of harnessing these
great tides of the Bay of Fundy, that he
finally got the whole state of Maine inter-
ested also, with the result that, within the
next few years, we may see one of the great-
est water power developments at this point
that the world has yet witnessed.
GREATER THAN MUSCLE SHOALS
The possibilities for power development
at the Bay of Fundy location are consider-
ably greater than at the famous Muscle
Shoals power dam. In a recent interview
with Mr. Cooper, he said that the greatest
possible development at Wilson Dam, Muscle
Shoals, is 700,000,000 kilowatt hours a year,
while at the Bay of Fundy the amount of

is illustrated here,
‘high as 27 Zeet.

A proposed system of harnessing the tides in the Bay of Fundy
In this remarkable bay the tide rises as
Inasmuch as the rise is sometimes irregular,
the tides ars not made use of directly but are made to fill a 1
huge storage pool formed. by a natural bay and a dam. This

storage pool is then used to generate electricity as shown’ in

the simplified diagrams at the right.
thoroughly described in the text.

Fundy with proposed dams is shown above.

continuous dependable power will be at the
rate of 3,268,000,000 kilowatt hours a year.
In other words, the Bay of Fundy scheme
has latent power possibilities four times
greater than those of the Wilson Dam plant.

Comparing the Muscle Shoals plant with
the proposed Bay of Fundy development, it
is interesting to note that when the Tennes-
see River is full, this plant will develop
600,000 horse-power, and only 100,000 horse-
power when the river is low; the Bay of
Fundy power site will, it is estimated, pro-
vide at least 500,000 horse-power steadily.
Engineer Cooper states further that eventu-
ally the power developed can be increased to
700,000 horse-power, sufficient to supply all
New England and more.

AREA OF RESERVOIRS 150 SQ. ML

The accompanying sectional diagrams and
map show the simplicity of this scheme for
harnessing the tides of the Bay of Fundy.
The storage reservoirs are divided into lower
and upper pools. The upper pool or main
storage reservoir will have an area of ap-
proximately 100 square miles, and the lower
pool one of about 50 square miles. The
gates of the upper storage reservoir will be
opened as the tide rises and a vast amount
of water will be thus impounded from the
sea. At maximum high tide and when the
water level inside the upper storage reser-
voir is the same as that outside the gates,
they will be closed. Water will be released
practically continuously, according to Mr.
Cooper’s plans, through the power house
dam and water turbines into the lower pool.

wWwWwW americanradiohistory com

The complete system is |
A map of the Bay of |
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Water from the lower pool will be emptied
back into the sea at low tide by opening the
gates in the third dam, as the diagrams show.
1t will be seen that if it was not for this
third dam the tide would fill the smaller or
lower basin at the same time and to the
same level as the upper basin, and thus the
turbines could not operate until the tide hagd
fallen to its lowest point again, or nearly so.

Thus it will be seen that Mr. Cooper has
very . ingeniously worked out his proposed
development for exploiting the tides of the
Bay of Fundy, for by utilizing the two basins
and the three dams, he is able to operate his
water turbines and dynamos 24 hours a day
if he so desires. The dam at the mouth of
the upper pool will have to be about 4,000
feet, nearly a mile, in length, and 70 feet
in height. This great wall will contain 33
massive gates. The opening from the lower
pool to the sea will have to be closed by a
dam about half a mile long, provided with
an adequate number of gates, which will be
operated as aforementioned and as shown
by the diagrams. The intermediate power
house dam, separating the upper and lower
pools, will be about 3,600 feet in length.
Power houses will be built on the dam.

Mr. Cooper estimates that it will require
a regiment of men, or about 5,000, working
over a period of five years to construct the
huge dams and gates. The monetary cost
of this huge operation would run up to about
$75,000,000. One of the problems the engi-
neers had to figure on was the fact that the
state of Maine has a law prohibiting the

(Continued on page 873)
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Orthophonic Radio Phonograph

A Remarkable Combination Talking Machine and Radio Receiving Set, Which Gives Perfect Voice Reproduc-
tion with Full Volume of Original Voice, Band or Orchestra.

By H. Winfield Secor, E. E.
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Photographs at the left and right show the front and rear views respectively
of the orthophonic radio phonograph. All of the component parts are plainly
labeled and by reading the text, you will learn all about this wonderful new

" HIS seems to be an epochal year in
the realm of radio and phonograph
development. A short time ago we
described a wonderful new talking

machine known as the panatrope, in which
the full volume of the original orchestra,
band, organ or voice is reproduced by means
of an electrical pick-up traveling over the
record, together with the aid of a vacuum
tube amplifier. The electrical output from
this amplifier is then carried into a new cone
loud speaker developed by the General Elec-
trical Company engineers and the results
obtained with this clever combination of
new scientific ideas are fully described in
the November issue of this journal.

A short time ago the writer was present
at a demonstration of the latest brain child
of the Western Electric Company and Vic-
tor Talking Machine Company engineers,
and he was very agreeably surprised at the
faithful reproduction, as well as the vol-

ume of the vocal and instrumental selections
on the new orthophonic talking machine.
THE ORTHOPHONIC SOUND BOX
The two most important factors involved
in the orthophonic phonograph lie first in
the new folded type of horn as it is called,
and which is shown in the accompanying
photographs and special drawings; and sec-
ondly, in the sound box and its diaphragm.
The majority of talking machine sound box-
es or reproducers which pick up mechanical
vibrations from the record and translate them
into sound waves which are projected down-
ward and out of the horn, have used mica
diaphragms. A number of other materials
have been tried from time to time, but the
old stand-by has been mica. As good as
this material has proven for many years in
its utilization for sound box diaphragms, it
was limited in the range of vibrations which
it could cover, namely, about 350 to 3,000
a second, or about three octaves on the mu-

development in the radic and phonograph field. -

sical scale. This means that the very low
as well as the very high vibrations were
never heard at all on the old style talking
machine. This also holds true for all of
the average type radio loud speakers.

IExtended research work in the acoustical
laboratories of the American Telephone and
Telegraph Company and the Western Elec-
tric Company, together with the aid of the
Victor Talking Machine Company experts,
brought out the fact that the best of all
materials for a sound box diaphragm was
duralumin, now widely used for airplane
construction. This new material when tried
in the form of a diaphragm of the proper
shape, proved that it could respond to sound
frequencies over 5% octaves, or from abeut
100 up to 5,000 vibrations per second, which
covers practically the whole scale of speech
or music, so far as the human ear is con-
cerned. Mica diaphragms also had the unde-
sirable property of vibrating in sympathy

p \
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Fig. 6 shows that several loud speakers can be used with this new com-
bination phonograph and radio set so as to reproduce the sound in any part
of the house. Fig. 7 shows operation with standard phonograph reproducer

and Fig. 8, with electric pick-up coil, through amplifier and to loud speaker,
result being tremendous volume. Fig. 9 shows component parts being used
for the reproduction of incoming radio signals.
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with certain musical notes. The new ortho-
phonic sound box has a diaphragm which is
corrugated or ridged in a certain fashion in
order to give it rigidity and also to prevent
any sympathetic vibrations which the dia-
phragm might try to assume. This new
sound box is claimed to obviate all blasting,
which is common to many radio loud speak-
ers and phonographs of the ordinary type.

THE ORTHOPHONE HORN

Taking up the new orthophonic phono-
graph in a general way, we find that the
larger size machine costing a little under

> .

$300.00 has a massive folded wooden horn
within it, the length of the sound path
through this horn being six feet or seventy-
two inches—some horn you will agree.

One of the accompanying diagrams show
the length of the average sound wave in air
corresponding to, let us say, a baritone note.
The sound wave here shown in connection
with one of the new horns is six feet, but
even a 415 foot horn, corresponding to a 4%
sound wave in air will give very wonderful
reproduction on the lower notes of the mu-
sical scale, as was pointed out to the writer
several years ago by Professor Dayton C.
Miller, of the Case School of Applied Sci-
ence, who is one of our leading acoustical
experts.

It will be seen from the accompanying dia-
gram of the six foot sound wave and the

Photographs above and at the
left show the beautiful cabinet
in which this new combined
radio and phonograph is
housed. In the view at the
left, the front screen has been
removed so as to show the

<~ horn openings.

The phantom view at the right
shows the construction of the
folded horn which gives a res-
onating chamber 6 feet long
yet is all contained within the
cabinet. The dotted lines show
in general the paths of the
sound waves but it must be
remembered that the sounds
issue from both left and right
of the top and bottom open-

ings. B ——

long horn which is needed to allow this
sound wave to vibrate or resonate with full
power, that a small phonograph or loud
speaker horn about one to 174 feet long can
only reproduce these low notes by resonating
harmonics or partial tones of the fundamen-
tal note. In some cases it is possible to get
fair results by building up certain harmonics
of the fundamental note, but it is not the
preferred method by any means.

Another important scientific point which
phonograph manufacturers have constantly
ignored for years is a fact which acoustical
experts have always known, which is that
there should be no air leaks or right angle
bends along the sound amplifying passage.
Also, the walls of the horn should be rigid
—only the air column should vibrate. In the
orthophonic talking machine this was one

803

of the points particularly watched, and it
was interesting to note in regard to air
leaks how the tone arm had been rede-
signed so as to be practically air-tight at its
base, where it joined the orthophonic ampli-
fying horn; secondly, the sound passageway
through the tone arm was designed to con-
tinually expand, without having any abrupt
right-angle bends. With many of the old
style tone arms, the sound waves coming
from the reproducer diaphragm only traveled
a few inches, when they were reflected sharp-
ly by a right-angle bend at a joint in the
center of the tone arm. These reflected sound
waves or echoes created blasting, and also
caused many of the finer notes to be weak-

ened or entirely destroyed by the time the
music or speech emerged from the opening
of the sound chamber or horn.

One of the men familiar with tiie experi-
ments carried on in the laboratory in devel-
oping the new orthophonic horn said that
while a six foot horn might seem long to
the layman, the ultimate in sound reproduc-
tion would be obtained by means of a horn
twenty feet in length. One of these days
we probably will be buying phonographs
with twenty feet of horn folded or spirally
concentrated within its case, but the phono-
graph experts tell us that the new six foot
horn reproduces and builds up practically all
of the main vibrations over the 5% octave
scale, so necessary for first-class vocal and
instrumental sound reproduction.

(Continued on page 875)
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Fig. 1 shows standard phonograph with ordinary horn and Fig. 2 indicates
how larger resonating chamber can be obtained. Figs. 3 and 4 give construc-
tional hints for building horns of this nature for your own use.on present

phonograph or radio loud speaker. Fig. 5 shows how short horn will respond
only to harmonics of certain wave-lengths whereas a horn of the same length
as the wave responds to full wave.
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You Weigh Most on Ocean Island

There Are Several Things Governing the Weight of Bodies on the Earth’s Surface and They Are Revealed
in This Informative Article.

By Ernest Brennecke, Jr.
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The cross-section of a portion of the earth’s surface shown above will assist
the reader in understanding the explanatory paragraphs in the article below,

CURIOUS f{fact was brought to

light recently by Prof. Horace

Lamb, the distinguished mathema-

tician and President of the British
Association for the Advancement of Science,
in his inaugural address before that body.
It is generally known that as we climb up
above the sea-level our bodies weigh less
and less, due to decreased gravitational pull
as we increase the distance between ourselves
and the center of the eartls.

What is not so familiar is the later dis-
¢overy that even at equal altitudes above sea-
level a man will weigh more if he is stand-
ing on an island in the ocean (Hawalii, for
instance) than he will weigh if he stands
in mountainous inland country (at Albany,
N. Y., for instance, between the Catskill
and Adirondack Mountains.)

Of course the difference in weight is very
slight; but it has now bheen established by
repeated experiments of great delicacy, car-

EARTH'S INTERNAL GLOBE-OE L

-

ried on chiefly by the U. S. Coast and Geo-
detic Survey, by the highly trained British
Survey of India, and by various observers
on the Continent of Europe.

“Briefly,” said Prof. Lamb, “the general
result is this, that in mountainous regions
the observed value of gravity is abnormally
low, whilst on oceanic islands, and so far
as can be ascertained on the sea, it is ab-
normally large, when all allowance has been
inade for altitude and the normal variation
with latitude. The fact that this has been
found to be the case in so many different
places, shows that we have here to deal with
no casual phenomenon.”

The explanation accepted by Prof. Lamb
is briefly that there is denser matter under
the oceaus, to a depth of 60 miles, while un-
der the mountains there is lighter matter to
a depth of 60 miles. The denser matter
causes a greater pull of gravity upon objects
on the surface, and the lighter matter, less.

wherein it is explained why a man on an ocean island, as at B, weighs
more than one at an equal altitude, in the location at A.

Thus an object in Albany, N. Y., for exam-
ple, will “weigh” less than an object of equal
mass in Hawaii.

“If we imagine,” said Prof. Lamb, “a
level surface to be drawn at a depth of about
60 miles, the stratum of matter above this,
though varying in density from point to
point, is approximateley uniform, in the
sense that equal areas of the surface in ques-
tion bear equal weights. The altitude of the
mountains is compensated by the- inferior
density of the underlying matter, whilst the
oceanic hollows are made up for by increased
density beneath.

“This suggests, as is highly plausible on
other grounds, that the matter in the interior
of the earth, below the stratum referred to,
is in a state of purely hydrostatic stress, i
e., of pressure uniform in all directions. So
far as this stratum is concerned, it might
he floating on an internal globe of liquid.

SCIENCE AND INVENTION wants to
knew what kind of useful articles can be made
out of old photographic films or other sheets of
celluloid. In order to preseut the best uses for
this material to our readers, we are offering
$100.00 in prizes for suggestior: for the hest uses
of old films. Dig out some of your oldl camera
films that did not turn out as well as they might
and see if you car make something out of thiem
that will be useful. interesting and novel. Note
the large number of worth-while prizes that we
‘gn'lel offering and follow the contest rules care-
ully.

CONTEST CONDITIONS

1—The article must be made from old photo-
graphic films of any size or similar celluloid
sheets.

e A A bbb b b A
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A s
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To What Uses (_3311 You P

$100.00 IN PRIZES
RirstRnize .. 30 158 $25.00
Second Prize 15.00
Third Prize ... 10.00
Four Prizes of $5.00 each 20.00

Six Prizes of $3.00"each ... 18.00
Six Prizes of $2.00 each.. . 12.00
f $100.00

2—The numher of entries per contestant is not
limited.

A A A A A A b oAb i bbb S A A Db DADDD DD DAD Db AL odd A b

3—In event of ties the full amount of the prize 4
tied for will be awarded to each tying con-
testant.

4—Films may be cemented, cut, steamed or

ressed to form objects.

5—No prizes will be awarded for articles de-
scribed previously.

6—A rough sketch and a description of fifty
~wvords or less per object are required. Models 4
are not required but may be entered. 4
(CAUTION: Do not send inflammable cel- ¢
luloid articles through the mails). <

7—Contest closes in New i

{

York on Wednesday,
Dec. 30th at noon.

All coutributions must

be in our hands at that time. Address entries

to Editor, Old Film Contest. c/o SCIENCE

% INVENTION, 53 Park Place, New York
ity.

AA & At i
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How Huge Photographs Are Made

Panoramas 39 Feet Long Are Developed at Night in the Open Air

805

The long panoramic photographs recently prepared
by a German concern bring to mind the enormous
camera designed by a Chicago engineer and illus-
trated at the left. With a bellows extension of 21
feet, the camera took pictures on a glass plate
F having an area of 42 square feet. The complete
\ apparatus weighed 1,564 pounds and had to be
| { transported on a freight car.
i

A photograph of the Gulf of Naples was recently prepared 39 feet long by
4 feet 974 inches wide in dimension. It was made in six sections and the
original plates from which the enlargements were made measured only
8 x 1034 inches. After the enlargements were made on a long roll of sensi-
tized paper, a specially designed drum and series of washing and fixing
troughs had to be employed. These were placed out in the open air and all
of the work on the light sensitive film up to the final washing and drying had
to be done at night.

The illustration above shows the enormous panorama on

the drum 41 feet in circumference. Here it was developed,
washed and then submitted to a fixing bath. The entire
surface of the paper was immersed in the various solutions,

- - a portion at a time. The drum was kept in constant
|” g = 3 : rotation so as to insure as nearly perfect development as
il - possible, Then the under exposed parts were treated with
i | . strong developer and the over-exposed parts with acetic
acid.
i
y 4
- 1 L)
o’
\ !
J :
.1 S e & |
5
3 °
\ 27
After the developed panorama had y - \
been immersed for 20 minutes in a : 1 2 g ety . i
bath of acetic acid, it was washed N > ¥
and fixed for three-quarters of an s g w"l
hour. Then it was washed in run- = T o/, 7
ning water for 8 hours and dried for : £ ¢
10 hours. The finished reproduction ¥ i gt
was then retouched by skillful ar- sl :
tists, working as shown at the right. —_ "'-ﬁ-"
Thus the small imperfections were - = -
covered up.
Photos Courtesy Die Umschau,
a Al
L
. )
&)
. A S : o
I r
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Shielded Mooring Mast

The fact that the United States dirigible ‘““Shenandcah’ and
the British R33 both broke away from their mooring masts
during high wind storms shows that something should be
done to protect these leviathans of the air from such stresses.
A dirigible windshield designed as shown above would prob-
ably have prevented these accidents as there would be little
if any strain on the dirigible’s nose. The entire shield
swings sideways with the ship, —PFrancis Boyd.

Balloon Jumping Sport

FRO.\I London we have received word oi
the very latest fad in the line of sports.
All that vou have to do to indulge in this
exhilarating pastime is to provide vourself
with a small balloon that is not quite buoy-
ant enough to lift you completely off of
the ground. This is to be strapped to your
body by means of a suitable harness and
you are ready to go out and jump over a
house, across a wide stream and even over
fences and trees. A slight push of vour
feet against the earth will send you many
feet into the air. You will float back toward
the ground and if your balloon is filled
properly, you will land as light as a breeze-
blovn thistle. By properly directing the
pressure against the ground and possibly by
manipulating the body while in the air it
should not take long for anyone to soon
place himself in control of his balloon, so
that he can land at almost any desired spot
within reason. Races with balloons of this
sort would undoubtedly be great fun and
the danger would be very slight. Obstacle
races of course would be the most fun be-
cause yvou then bring the advantages of the
balloons into full play. We hope to soon
see this sport developed by some American
balloon manufacturer in this country.
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Radio Controlled Air Mail Planes

TELLTALE k/),.’
PLANE POSITION
/

SlGNiL/// / ' "l

MAIL BAG

1

!
!
!

@ : DROPPED BY
" RZ - 10 CONTROL
, 0 CONTROL PARACHUTE——) RAD
5.‘210\;5 S e I{-M_AILBAG 4 SIGNAL
i RAD!O CONTROL ! Mmu.snc—n ,
f~TOWER ! i CONTROL ]
By A ! Srnnon

S T =

e -

CALFHS PAQIS

4L TRANSPARENT AERIAL IN WINGS
| APERTURE IN GLASS i

$.MAGNET

PARACHUTES
FOLDED UP

LONDON DOVER

" BACK VIEW
b, RMP /

RADIO
i APPARRATUS

W7
L EARTTA
ll'

RADIO CONTROL
LEVERS FOR

RADIO CONTROLLED
DROPPING MAIL BAGS MAGSET'C DOOR
SFSDO?EEEQ'NG’ RELEASE ' STEERSAND |
STOPPING PLANES MAIL STOPSPLAMNE; ALSO
. BAG \pROPS MAILS WHEN DESIRED |

RADBIO
CONTROL
JAPPARATUS

Of French design is the radio controlled air mail plane illustrated in detail server at one of the terminals thus showing the exact location of the plane
and in operation above. A continuous series of signals sent out from the plane at any time. The details of this mechanism are given'in the center illustra-
will illuminate apertures in a ground glass screen placed in front of an ob- tion, The mail is dropped by parachutes. —H. T. Wilkins.

Padded Ring Holds Dirigible

SPRING { REVOLVING

SUSPEHSIOH ~ RING

)

SPRING SUSPENDED
PAODDED RING

A new type of nose suspen-
sion for dirigibles is illus-
trated in the photograph at
the left. This unusual de-
vice is designed to be at-
tached to the top of a tower
and the nose of the airship
is to be drawn into it as
shown in the illustration di-
rectly above. A revolving
ring at the top of the tower
enables the. dirigible to
swing around and . keep
headed into the wind:—

H W. S.
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Two most unusual things are illustrated directly above. The first fea-
ture is a most extraordinary one, but not only because it depicts two
separate and distinct flashes of forked lightning. This fact alone is enough
to make the picture worthy of consideration. The second unusual feature

Science and Invention for January, 1926

Freak Lightning Bolt Dodges Transformer

By HORACE THOMPSON

is that it shows the lightning bolt on the extreme right dodging a power

transformer on a 60,000 volt transmission line. Although the currents set

up in the lines by the lightning threw automatic switches, still no damage
was done either to the wires or to the equipment on the lines.

Eyes That Talk

i * 1 smmidenubsauams Rt RERIRYEisonnRentmaRRIAR

The inventor of this system, shown above with his daughter, claims that
he can transmit messages to her almest as fast as even a rapid speaker
can talk, The method entails the learning of a code that can be changed
to suit individual purposes. It is said that many police forces are inter-
ested in it, and that it is also adaptable to mind-reading artists on the

ESE R B -} S

N S =

A

A new secret method of communication be-
tween two parties has recently be:n de-
veloped by A. Honigman of Montreal, Can-
ada. The system uses the eyes, placed in
various positions to denote certain things

such as numerals as shown.

e

stage. In this system, the facial muscles are not used at all. Only almost

imperceptible movements of the eyes transmit intelligence. It is claimed

that with a little practice, anyone can become an expert with this code

and can make up his own system of communication that will be strictly
private. It should prove a boon to detectives.
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Sound Indicates Airplane Speed

This new sound indicator of airplane speeds is the invention of a French scientist, M. Le Duc de Gra-
mont de Guiche, and was recently exhibited at the French Academy of Science. The principle of the
speed indicator is as follows: The small wind propeller rotates a dynamo and the current from the I’f
dynamo cause a sound to be heard in the head phone. The note heard in the phone changes with
varying speeds. The pilot soon learns to interpret the different notes.

&

- TO INDICATE TO INDICATE
SPEED BY SIDE GUSTS

SQUND

PERMANENT NOTE

MABNET = POSITION ) S S —
+ ()
SV i

DYNAMO)

TOOTHED TS
ROTORS

+-WIND DRIVEN

& 2EEEW MAGNETIC FLUX PATH INTERRUPTED AT TWO
POINTS
The three illustrations herewith show the new airplanc speed
indicator in detail as well as in actual use. A small alter- T4—' PERMANENT STEEL
nating current dynamo is mounted in a suitable position on MAGNET
the wings or struts, and the faster the plane goes, the great-
er the speed of the wind driven dynamo. The potential of
the alternating current delivered by the dynamo varies in e i
practically direct proportion to the speed at which it is
driven by the propeller. Any variations in airplane speed FIXED INDUCED CURRENT / HOTE HEARD |
therefore, changes the pitch of the sound heard in the tele- coiL TO PHONES IS HIGHER WITH
phone receivers worn on the pilot’s head. The dynamo com- \, INCREASED SPEED /‘
prises a permanent steel magnet field, while the magnetic = s
flux from this magnet in its path through the induction coil,
is interrupted by the rotating toothed wheels mounted on the Lieutenant Thoret, French pilot, tried this speed indicator and found it very satisfactory. Orme
propeller shaft. The faster the propeller shaft turns, the of the diagrams above shows two of these speed indicators arranged on either wing to indicate
greater the number of interruptions per second, and the the presence of side wind gusts, which indication will be given before the movement of the plane’
higher the note heard in the phones. disclosed it by rocking.

Pecyliar Properties of Water

WATER RISES EXPANSION
IN TUBE

WATER PIPE BURST BY
FREEZING -

RADIATOR

HOT WATER | | ! WHEN WATER

FURNACE, || | % _ FREEZES IN AUTO-
== ) | MOBILE RADIATORS

IT BURSTS THE
PIPES.

FREEZING OF MILK
FORCES CAP OUT

OF BOTTLE
When heated, water expands and in On the other hand, water will also The maximum density of water is at The properties of water mentioned
the experiment at the left above, expand when subjected to a tempera- 4° Centigrade. - B‘gldvci that "point it are the saviors of maritime life. Fish
water in a flask when heated, rises ture of less than 4° Centigrade. expands and ‘eventiually forms ice. can live under the ice and during
in tube. This is the reason for the Freezing water will burst a pipe or Therefore, ice rises to -the surface hot weather they can retreat to the
expansion tank used in connection the radiator of an automobile. Water and only under intense cold will a cooler water inasmuch as the warm
with so-called hot water furnaces. in milk freezes with effect shown. body of water freeze to the bottom. water rises to the surface.
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Advertising by Odor

Although the average person does
not realize it, many of the human
emotions are dependent to a
greater or lesser extent upon the

Science and Invention for January, 1926

- —, "'a

stimulation of the organs of smell,
Odors have the power to stimulate
various functions of the body and
particularly is this true in con-
nection with the senses that are {
employed during the process ~of
assimulating food. One of our
correspondents has put forth in a
humorous way an advertising sug-

gestion that is actually more
serious than it appears at first
glance. Our illustrations show "
his idea.
xi\ - T \ =
N =) . ;
— e % e A

ey
v S
e

-

We all know the desires that are aroused within us upon smelling some
particularly enticing odor. Undoubtedly open air stands of the type

shown above that cater to the gastronomical desires of the public would
be more attractive if fitted with ‘“‘odor directors” of the type illustrated.

Restaurants could also utilize the effect of odors upon its patrons by
projecting the smell from the particular specialty of the day into the
dining room by means of an electric fan or blower located as shown in

the above illustration. —A Kaufman,

As a Worm
Sees Golf

In order to study the position assumed and the method by |
which a correct drive in golf should be made, the unique ar-

rangement illustrated at the right was pressed into service. A !

piece of 34-inch plate glass was mounted on a framework and &

the movie camera, situated directly below it, was focused up l
A golf player took his position on top and

4

through the glass.
The resuiting pictures were most un- i

drove off from the glass.
usual and one of them is reproduced directly above.

F
Q".

MOVIE CAMERAR
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Can We See Atoms?

/ mm'

- FIG.1-

The early Roman philosophers often argued
the question of the structure of matter. One
“school insisted that a cube of any substance
could be subdivided indefinitely, while the other
school theorized that if ths process of cutting
were carried out, we would finally arrive at a
particle which could not be made smaller. They
called this an *‘atom” which signifies *indi-
visible.” Modern chemistry and physics have
upheld the latter school until recently and now
we hold that all matter is built up of atoms,
and the atom of a nucleus and electrons.
Tig. 1 represents a cube of iron a foot on each
side. Imagine the cube cut along each of the
dotted lines, forming eight smaller cubes. Con-
tinue the cutting operation on’ one of the small
cubes.

LAMP
PROJECTING
POWERFUL
BEAM OF
LIGHT

CONTAINING
MATTER FOR
EXAMINATION

- FIG.4 -

With the ultra-microscope illustrated above,

cube No. 26 would be the last one that could

be seen. It contains about 64 atoms and it is
evident that we can never see an atom.

By DR. JOSEPH M. HOWARD

S ~§UBE 15~ >
Sy IZE OF A DUST
Ny = SPECK VISIBLE

7
rd
-

!,-
s
{
-
4
\\ /
~
~CUBE 19~
JUST VISIBLE IN
THE FIELD OF A
HIGH POWERED
MICROSCOPE

= RIGE2s

Cube No. 13 will be only 1/1000th of an inch

across and so small that it will be practically in-

visible to the eye. Yet this cube has 1,000,000,-

000,000,000 atoms within it. Cube No. 19 is

1/60th as large and cannot be seen without a
microscope.

ORDINARY LIGHT WAVES
50,000 WAVES PER INCH

OR |000 ATOMS PER LIGHT
WAVE.

oy !
CUBE N2.19 CONTAINS
-10,000,000,000,000 ATOMS

For any object to be visible it must reflect light.
It is obvious that the atoms are far too small to
reflect light. Cube No. 19 is slightly larger than
a wave of light and can be seen directly. The
smaller cubes are not actually visible in the light,
but scatter the light to one side and produce
bright streaks visible in the ultra-microscope.

FT

li!ﬂ

50,000,000 ATOMS PER INCH

-FIG3~-

Fig. 3 above shows how dust particles may be
made visible by passing a beam of light through
the air in which they are suspended. This prin-
ciple is applied to the ultra-microscope illustrated
in Fig. 4. Without using this principle, the
smallest particle visible to a high powered m'-
croscope contains millions of atoms.

H—0O)

MQLECULE OF HYDROCHLORIC ACID----
CONTAINING TWO ATOMS BOUND TOGETHER.

~FIG.6~

@@

MOLECULE OF ALCOHOL---
CONTAINING NINE ATOMS BOUND TOGETHER

Molecules are combinations of atoms bound to-
gether as a single unit. Any number is possible
but the more complicated ones are likely to be
rather difficult to prepare. The upper part of
Fig. 6 shows a molecule of hydrochloric acid
which consists of one atom of hydrogen and one
of chlorine. This is a very simple combination
and on the other hand, ‘‘wine’ alcohol is more
complicated, as it consists of nine atoms bound
together.

Revolving Truck Loader

This new truck loader consists of a metal platform supported by iron beams
which is free to revolve around a fixed horizontal shaft attached to the
solid framework at the back of the truck. The device, invented by M. Biblis
of Bayonne, France, operates as follows: To load a barrel on the truck, the
metal platform is swung over and lowered to the ground, the barrel is rolled

European inventors often show us valuable tricks.

Here is one that enables a driver to quickly and

easily load the heaviest barrel onto a truck. tis
built lightly but strongly and costs but little.

B e = AT

forward on the ground until it rests on the metal extension as in the left
photograph above. The truck is then slowly and carefully moved foryvgrd
and the loading platform revolves as it cannot slip along the ground, raising
the barrel as in the center photograph. When the platform comes to a level
with the truck body, the barrel is pushed forward upon the truck,

—H. T. Wilkins.
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The Month’s Science News Illystrated

IHNustrated by George Wall

-

-

A

Upon a farm near
Idaho Springs, Tenn.,
a lake nearly an acre
in extent and famous
for its plentiful sup-
ply of fish recently
disappeared beca use
| the roof of a huge
cavern under it col-
lapsed and all of the
water was drained off.

!

Working over a period of three years, engineers
have succeeded in raising the town of Nor-
wich, England, 5 feet above its normal level.
This was done without the least inconvenience
to the people living in the houses or working
in the stores and even traffic was not stopped.
The work was necessitated, by the fact that the

s

=, e
town was sinking, : - = -
due to the mining Ay o -~ -
operations, i F LS A . N
. AUTO
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On account cf the absence of a gateman from a railroad crossing two men

were instantly killed and a third was seriously injured. A local train, in the

position shown, concealed an easthound express from the automobile driver.

The car was thrown to 1, the injured man to 2, and the two dead bodies

were found at 3.

A short-circuit between wires carrying electricity recently caused a devastating
fire in Arrouxville, France. Two small birds were the cause of this fire,
which damaged 15 houses.

# ET s S e 2 = =g #

i -~ PROPER THICKNESS
V1 N r\ =
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In Berlin, Germany, the
“public bob’’ has been intro-
duced. Seated on a raised
dais in the center of a public
garden, the ‘‘victim’ is shorn
of her locks with much pomp
and ceremony. The fad has

BURSTING The cause of bursti.ng_ water m.ains is not
WATER ! always known and it is interesting to note

MAIN that it is sometimes caused by the exercise of
too much economy on the part of the manu- i | al
facturer of the water pipe. To save material,

such pipe has been made thin in the center as L :?e“}’l",“_e very POPUIafdandbP“.b‘

shown, although the ends seemed to indicate | ; J ic hair-cuts are Saldto e in

that the proper thickness of material has been \ (C) 1925 BY SCIENCE & great demand.
INVENT!

used throughout. NV 1ON
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Spirit Pictures: The magician playing the
role of a medium sits before a large canvas
covered frame placed on an easel. A lamp
with a powerful light is fixed directly behind
the canvas. rendering it transparent. As
the medium goes into a trance and the lights
are lowered, a picture in colors gradually
forms. This effect is
assistant below the stage, who holds in his =
hand a bottle containing a solution of po-
tassium prussiate. A tube leading from the
bottle runs through the light stand through
which the solution is sprayed upon the ”
canvas. Ths canvas itself has been pre-
viously painted with solutions of iron sul-
phate, bismuth nitrate and copper sulphate
for blue, yellow and brown colors respec-
tively. When these solutions dry they are
invisible. It is preferable to lightly outline
the picture to be painted with a pencil be- =3
fore applying the solutions. =]
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Magic Tumbler: The effect of this mysterious trick is attained
by very simple apparatus. The magician’s assistant comes
forth with a thin metal tray holding a large tumbler of
wine. The conjurer covers the glass with a silk handker~
chief and removes it from the tray. Tossing the kerchief
into the air the glass and its liquid contents have apparently
vanished. . The telltale diagrams accompanying disclose the
szcret.  The glass itself is nothing more than a sheet of
celluloid held in position as here illustrated in a semi-circular
form by means of a thread. The celluloid is painted to
resemble wine. When the thread is releassd the piece of
celluloid falls flat upon the tray and is invisible. A metal
ring placed in a pocket in a handkerchief of the same size
as the supposed glass enhances the illusion.

The Ghost Frame: This particular offering has been used
by the author for a number of years and holds the distinc-
tion of having mystified some of the cleverest and best posted
magicians in the country. It consists of a large wooden
frame in which is fixed a sheet of glass. A flap which opezns
up as illustrated is hinged to the affair. The flap being
shown empty and the glass frame being exhibited, the affair
is closed and placed face down upon the table, but in the
act of closing, the “flap within a flap’ is permitted to fall,
exposing the secret contents. With a little practice the magi-
cian can manipulate the apparatus with such dexterity that
the action of causing the sscond flap to fall is unobserved

by the spectators.

SMALL MIRROR
DISK

Twentieth Century Mind Reading: In this particular experi-
ment an unprepared deck of cards bearing the closest of in-
spection is freely shuffled and placed into a glass tumbler,
which is held at arm’s length by the magician. In spite of
the fact that the cards face the audience with their back
to the performer, he mysteriously calls the exact rotation of
the entire deck reading the cards in front first. and removing
one at a time as he reads them. The magician does not
have to have his own deck for this expsriment as any deck
will sarve the purpose. Like most good effects the trick is
extremely simple, the magician having merely provided him-
self with a small mirror disk, attached to a flesh colored
band or a ring. The small dental mirrors serve the purpose
admirably. One need merely look at the index of the card
and name it
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Railroad Switching Problems

Here Is An Entirely New Type of Brain Teaser that Will Test Your Reasoning Powers to the Utmost.

These

Puzzles are Based on Standard Railroad Practice, the Author Being a Railroad Man of Long Experience.
By B. M. FAIRBANKS

If you would spend a few hours in the solving of
some most interesting and absorbing problems, sit
right down now and start in on-those presented
on this page. You can either puzzle out the prob-
lems in your head, perhaps with the aid of a pencil,
or if you find this too arduous a task, cut out the
little trains and cars shown in the triangles, place
them on the tracks according to the directions and
move them to solve the problem,

S G T L T it

«—st PROBLEM 1

Place train A on southbound track to the left of
switch, facing as arrow indicates. Place empty car,
B, on left end of spur over coal pile. The empty car
is to be taken away and the loaded one in the train,
indicated by black, left on the spur in the fewest
possible moves. Trains to be moved and individual
cars uncoupled as in actual railroading.

IRt 1

PROBLEM 2

Place train B, right, on main track, facing right,
to left of spur. Empty boxcar, A, to be on spur and
to be taken away. Loaded car, indicated by black to
be left on spur and the train to proceed on its way
after having made the fewest possible moves. »pp—>

PROBLEM 3 ¢

«&; =
As below, place trainC, on eastbound track facing &Ln
right with engine to left of switch. Place cars A on La)
track 2 and cars B on track 4. The black cars on A

and B should be to the left and are all marked for

one destination, together with the black ones on C.
Those in A & B must be taken on so that black cars
will all come together on train, leaving the others in i

TAINE Ce o
-
XA

the yard., Other cars on train C will remain on that

Do not refer to the answers given at the right until you have exhausted your ingenuity with-
out reaching a satisfactory solution.

WWW.americanradiohistorv.com

Answer 1.—Uncouple engine from train, move forward un-
til clear of switch, back on to spur, couple on empty car.
Move forward to main line, back up, and couple on to train
leaving two rear cars on main track. Move forward again
until clear of switch, back on to spur, leave loaded car at
end, move back to main track, back up, connect and
proceed on your way,

Answer 2.—Break train at rear of third car and proceed
ahead to switch. Back on to side track and around to
main track again. Uncouple engine from train and move
to rear of cars ahead, push cars on to spur. Couple on
empty cars, on to main track again. Push empty car
beyond spur, and uncouple empty car and back up. Push
loaded car on spur, uncouple and back to main track, go
forward on main track and couple car to empty car, un-
couple engine, back up to train, couple on car and pro-
ceed on to side track and around to main track, back up
to cars, couple on, and proceed.

Answer 3.—Uncouple engine from train, go forward, then
take switch, back to side track, then forward and back to
track 2. Bring out the four cars, and back four along
side track, leave one black car, go forward again, till clear
of track 2. Back on to track 2, leaving one car and go
forward to side track. Back up and leave second black
car on side track, go forward to farthest switch, back on
to track 4. Couple on remaining cars, and go to side
track, back up on side track and leave remaining black car.
Go forward, then back to track 2 leaving the remaining
three cars. Uncouple cars, forward to side track, back up
beyond switch, go forward, take switch to main track,
back up, couple on first car only, go forward, back on to
side track, couple on the three remaining cars, go forward
to main track, back up to train, then proceed.
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US(/ALI NEW REVOLVING

PIANO | SLATS,WORHED
STRINGS By 4Th prpat

USUAL PEDALS

|

A new principle developed by John Hays Hammond, E
Jr., when applied to a pianoforte enables the musician +
to produce the sonorousness and sustained notes of a
pipe organ, yet all of the characteristics of ths piano-
forte are retained. The effect is had by opening or
closing a series of slats operated by a fourth pedal.
When closed, a reverberating sound chamber is pro- r
duced and by opening and closing the slats, a remark- i
able control of volume may be had. The effect is
said to be most surprising.

s

7
NEW 2T PEDAL
CONTROLLING SLATS

|
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Invention and How the Inventor Can Turn His Ingenuity
Successfully In Different Directions

-

i

i : o -

An Eastern concern has placed on the market a
product that promises to rival ordinary desk paper
stapleing machines because of the ease with which
it can be used, and on account of the feature of
an automatic staple ejector, so that the machine |
cannot under any circumstances become clogged:
It is loaded with wire staples, and works in the
same manner as a pair of pliers, The machine is
shown in use above being employed to fasten a
sheaf of paper together, ~—K. B. Murray,

e S T

A novel automobile signal has been designed by a Cali-
fornian inventor and takes the form shown in the three
photographs above and to the left and right. The signal
is actuated by the driver who presses buttons which
illuminate lamps in the signal directly in back of the
letters L or R, and at the same time the eye indicates
the direction in which the vehicle is to turn. When the
foot brake is pressed, the word “stop’ is illuminated and
the eye remains in the center. ~—H. H. Dunn.

wwWwW americanradiohistory com

For the convenience of patrons of a theatre who
are waiting at the head of the aisle while the
usher finds seats for them, the device illustrated
in the photographs and drawing above has been
invented. It consists of a small metal box de-
signed to be clamped to the end of a flashlight,
within which numbers are so arranged that by
pressing a lever and turning on the flashlight, a
number can be seen through a window in the
front of the box, being stamped out of sheet
metal so that the light can shine through., The
number indicates the number of vacant seats.
—XK. B. Murray.

=Y
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Tarrano the Conqueror

Then abruptly from below the northern hori-
zon lights came up—spreading colored beams.
The Earth war vessels!

SYNOPSIS

IN the spring of the year 2325, all of the
rulers of the various countries of the earth
are mysteriously murdered. Jac and Gray-
son, employees of a large news organization,
find that the murders are the result of a piot
on the part of the inhabitants of Venus. Tar-
rano, an erstwhile lower official of the Cold
Country of Venus is found to be at the head
of a plot to rule the uuiverse.

Dr. Brende, a friend of Jac’s has discov-
ered a wmedical wmethod whereby human be-
ings may be kept from growing old. The
Doctor is killed by a group of “Venus-Men”
and Jac, Elza, the Doctor’s daughter and
Georg, the Doctor’s son, are captured and
taken to Venia, a city on the earth inhabited
by people of Venus. Here they are impris-
oned and Wolfgar, a Venus-man, friendly
to the people of the earth, surrounds them by
an electrical isolation barrage tn an attempt
to rescue them. The barrage is broken down
and in the resulting confusion, Georg es-
capes to Washington in company with Prin-
cess Maida of Venus.

The next day, Tarrano offers to return the
papers and models of the snvention made by
Georg’s father, which he has confiscated and
brands young Brende as an impostor. To
offset this accusation, Georg is to tell his
story to the earth as well as to Venus and
Mars by radio and helio. He and Princess
Maida go to the station bui there they dis-
appear.

Jac, Wolfgar and Elza, still captives, are
removed from their prison and taken to the
top of an enormous tower. Here, in the in-
strument room, where communication with
the wvarious planets is held, they wview the
disappearance of the Princess Maida and
Georg by telewision. The abduction has
been done by Tarrand’s agents. On Mars,
Tarrano’s followers are attacking the ruling
class and Tarrano offers Dr, Brende’s secret
to the public if they will surrender to his
cohorts. They agree. Tarrano then an-
nounces to the earth people, that he will not
giwe them the Brende secret and declares
war upon them, challenging them to attempt
to conquer him.
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CHAPTER XV
THE ESCAPE

HAT Tarrano should thus defy the
Earth, when by every law of rational
circumstance the move seemed to spell
only his own disaster, was charac-
teristic of the man. He stood there in the
instrument room at the peak of the skeleton
tower in Venia and rasped out to the Earth
Council his defiance. Silence followed—si-

SEVENTH INSTALLMENT
By RAY CUMMINGS
First American and Canadian Serial Rights

lence unbroken save by the hiss and click of
the instruments as the message was sent.
And then Tarrano ordered thrown upon
himself the lights and sending mirrors so
that his own image might be available to all
of the public and Earth officials who cared
to look upon it. Within the circle of mir-
rors he stood drawn to his full height; his

-eyes flashing, heavy brows lowered, and a

sardonic smile—almost a leer—pulling at his
thin lips. The embodjment of defiance. Yet
to those who knew him well—as I was be-
ginning to know him—there was in his eyes
a gleam of irony, as though even in this sit-
uation he saw humor. A game, with worlds
and nations as his pawns—a game wherein,
though he had apparently lost, with the con-
fidence of his genius he knew that the hid-
den move he was about to make would ex-
tricate him.

“Enough,” he rasped.

The mirrors went dark. He turned away;
and still without appearance of haste he
drew Wolfgar, Elza and me to the balcony.
Together we stood gazing over the lights of
the city below us.

A cloudless, starry sky. Empty of air-
craft; but to the north just below the hori-
zon, we knew that the line of war vessels
was hovering. Even now doubtless, they had
their orders to descend upon us. Tarrano
seemed waiting, and I suppose we stood
there half an hour. Occasionally he would
sight an instrument toward the north; and
by the orders he gave at intervals I knew
that preparations for action on his part
were under way.

Half an hour. Then abruptly from below
the northern horizon lights came up—
spreading colored beams. The Earth war
vessels! A line of them as far as we could
see from left to right, mounting up into the
sky as they winged their way toward us—a
line spreading out in a broad arc. And then.
behind us, I saw others appear. We were
surrounded ; and the circle was closing in.

It was a magnificent, awe-inspiring sight,
that vast ring of approaching colored lights.
Red, green and purple—slowly moving eyes.
Light-rockets sometimes mounting above
them, to burst with a soundless glare of
white light in the sky; and underneath, the
spreading white search-beams, sweeping
down to the dark forest that lay all about
us.
Soon, in the white glare of the bombs, we
could distinguish the actual shapes of the
vessels. Still Tarrano did not move from
his place by the balcony rail. He stood there
with a hand contemplatively under his chin,
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as though absorbed by an interest in the
scene purely impersonal. Was he going to
give himself up? Stand there inactive while
these armed forces of the most powerful
Izv:orl?d in the Solar System swept down upon
him ?

Abruptly he snapped his instrument back
to his belt. He had not used it since the
hostile lights had appeared. Previously, I
knew, he had been watching those lights
with the curved ray of the instrument when
the lights themselves had been below the
horizon.

He turned now to me. “They are here,
Jac Hallen. Almost here. And I am at
their mercy.” His tone was ironic; then it
hardened into grimness. He was addressing
me, but I knew it was for Elza’s benefit he
spoke.

“I came here to Earth, Jac Hallen, well
for certain things. I find them now accom-
plished. I belong here no longer.” He
laughed. “I would not force myself into a
war prematurely. That would be very un-

wise. I think—we shall have to avoid this
—engagement. I am—slightly outnum-
bered.”

He called an order, quite calmly over his
shoulder. I suppose, at that moment, the
Earth war vessels were no more than five
miles away. The whole sky was a kaleido-
scope of darting lights. In answer to his
order, from the peak of our tower a light
bomb mounted—a vertical ray of green
light. The bomb of surrender!

Tarrano chuckled. “That should
them. Come! We must start.”

He held a brief colloquy with a Venus-
man who appeared beside him. The man
nodded and hastened back into the instru-
ment room. The green light of our bomb
had died away. The lights in the sky be-
gan fading—the whole sky fading, turning
to blackness! I became aware that Tarrano
had thrown around our tower a temporary
isolation barrage. For a few moments—
while the current he had at his command
could hold it—we could not be seen on the
image finders of the advancing vessels.

Tarrano repeated: “That should hold
them—1I have surrendered! They should be
triumphant. And outside our barrage, our
men will bargain with them. Ten minutes!
We should be able to hold them off that long
at least. Come, Lady Elza. We must start
now.”

With a scant ceremony in sharp contrast
to his courteous words to Elza. he hurled
us off. Three of us—Elza, Wolfgar and
myself, with one attendant who still car-

halt

e .. And on its high-
raised stern, beneath a
canopy was a couch
upon which Tarrano re-
clined, with us of his
party at his feet.
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ried Elza’s personal belongings. Hurried us
into the vertical car which had brought us
up into the tower. It descended now, down
the iron skeleton shaft. Outside the gird-
ers I could see only the blackness of the
barrage, with faint snapping sparks.

Silently we descended. It seemed very
far down. And suddenly I realized that we
were going lower than the ground level. The
barrage sparks had vanished. The blackness
now was a normal darkness; and in it
could see slipping upward the smooth black
sides of the vertical shaft into which we
were dropping. And the sulphuric smell of
the barrage was goue. The air how smelt
of earth—the heavy, close air of under-
ground.

I do not know how far down we went. A
thousand feet perhaps. The thing surprised
me. Yet in those moments my mind encom-
passed it; and many of Tarrano’s motives
which I had not reasoned out before now
seemed plain. He had come from Venus to
the Earth, possibly several months ago.
Had come directly here to Venia and set up
his headquarters. His purpose on Earth—
as he had just told me—did not lie with
warfare. While he was here his forces
had conquered the Great City of Venus,
and just now, the Hill City of Mars. He
controlled Venus and Mars—but he was
still far from ready to attack the Earth.

He had come to the Earth in person for
several important purposes. IFor one—he
desired the Brende model and Dr. Brende’s
notes. He had them now: they were, in
reality, at this present moment in the Great
City of Venus. Also, with the Brende se-
cret—to control it absolutelv—he had to
have Georg Brende. Well, as I was soon
to realize, Georg was now his captive. And
the Princess Maida? His purpose in hold-
ing her was two-fold. She had, now as al-
ways in the Venus Central State, a tremen-
dous sentimental sway upon her people. Tar-
rano had abducted her. forcibly to remove
her from the scene of action, so that dur-
ing her unexplained absence his propaganda
would have more influence. He had brought
her here to Earth; and now his plan was
to have Georg Brende and her fall in love
with each other. He still hoped to win
Georg to his cause, by giving him the Prin-
cess Maida if for no other reason. And with
Maida married to Georg—and Georg in Tar-
rano’s service—Maida herself would turn
her influence in Venus to consolidate her
people to Tarrano.

These, in part, were Tarrano’s present
plans and motives. They were working out
well.  And—as he had said—the Earth did
not concern hifi now as a battle-ground.
Later . . But even with this sudden in-
sight which seemed to come to me, I was
inadequate to grasp what later he was to
attempt.

While thus occupied with my thoughts,

—
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There was a sudden soundiess flash.

us. It struck just between Maida and Wolfgar, as he rose from his knee.
involuntarily stepped backward, apart from each other.

we were steadily descending into the ground
under Venia—dropping out of sight while
above us, perhaps by now, the eager war-
craft of Earth were overwhelming the city.
Tarrano had not spoken; but when at last
our little car bumped gently at the bottom,
he said smilingly. “We are here, Lady Elza.”
We left the car, and passed into a dim-
lighted cavern. I saw a lateral black tunnel-
mouth yawning nearby, with a shining rail
at its top and bottom, one above the other.
And between the rails was a metal vehicle.
A long, narrow car; yet with its turtle-back
and its propelling gas-tube at the rear, with
a rudder on each side of the tube, I real-
ized that it was designed also for sub-sea
travel. A small affair. Ten feet at its
greatest width, and fifty or sixty feet long.
There was nothing startling in this evi-
dence of underground and sub-sea trans-
portation. But that it should be here in
primitive Venia surprised me. Then I real-
ized that Tarrano had been here perhaps
many months. Quietly, secretly he had con-
structed this underground road. For his es-
cape, I could not doubt it. Indeed, I did not
doubt but that the man had anticipated prac-
tically every event which had occurred.
We found in the car, or boat if you will,
a variety of attendants and personal be-
longings. Tara was there; I saw her sit-
ting alone on one of the distant rings of
seats. And Argo was among us—and others
whom I had learned to know by sight and
name. It was the party and equipment
which Tarrano had probably originally
brought with him from Venus. We, the
last arrivals in the car, took our places. The
doors slid closed. The car vibrated slightly;
purred with its forward motors. We were
started.
It was not a long trip. How far we went
I have no means of knowing. But after a
time, by the changed motion and sounds, I
realized that we were traversing water.
Then above us after another interval, they
opened a hatchway. The pure fresh air of
night streamed in upon us. Every light in
the boat had heen extinguished. At Tar-

——

INVENTOR OF “DEATH RAY”
RETURNS

H. Grindell Matthews, a British scientist,
many months ago announced the perfection
of the so-called ‘“death-ray,” and his name
is now a by-word in practically every home
in this country. In the February issue of
this magazine an article will appear which
is the result of a personal interview with
Mr. Matthews at his experimental labora-
tory in Long Island. Mr. Matthews has
developed several unusual and new scien-
tific instruments, and the details of all of
them will be given in both written descript-

ive and pictorial form. Don’t miss it!
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From across the room a beam of violet flame darted at

L Both of them
And between them, breast high, the

flame hung level. . . .

* Evidently the upper Amazon.
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rano’s command I followed him up the
small spider incline and through the hatch-
way. We stood on a little circular space of
the turtle-deck, well aft—an observation
space enclosed by a low metal rail. A few
feet below us dark glassy water was slip-
ping past.

At a lazy hasteless pace, we were passing
along what I saw to be a broad river. The
Riola Amazonia* I afterward learned it to
be. Heavy banks of Iluxurious foliage,
dark and silent. Inundated in places. And
after a-few moments we slackened, turned
sharply into one of the inundated coves and
nosed slowly amid a tangle of tlie jungle
bank.

And then I saw, hidden here in the re-
cesses of this pathless forest, a small inter-
planetary flyer, painted a hazy grey-blue
Around and over it the vegetation had been
carefully, cunningly trained. A few cau-
tious lights illumined it now; but without

A grey ball, changing
to a glowing, vaguely
dull red; then silver.
.. . We were in the
realms of outer, inter-
planetary space!

them, and even in daylight, I kunew that
from above it could never be seen.

Our party entered it—a small but sur-
prisingly luxurious vessel. The foliage
from above it was cut away by ready
workmen; and in half an hour more we
were rising from the forest. Straight up,
into that cloudless sky. The land dropped
away beneath us; visually concave at first
as the circular horizon seemed to rise with
us. The sky overhead fortunately was
empty—nothing in sight to bar our out-
ward flight. And we carried no lights.

In a moment or two, so swiftly did we
gather velocity, the lights of Venia—a dis-
tant patch of them—were visible. Then,
further away, I presently saw the grey ex-
panse of open sea. And as we mounted,
the simulated concavity of the Earth turned
convex. I had never seen it thiis—had never
been so far above its surface hefore. A
huge grey ball down there which was our
Earth. Outlines of sea and land. Then
continents and oceans, enveloped by patches
of cloud area. A grey ball, changing to a
glowing, vaguely dull red; then silver.
Dwindling—gleaming brighter silver on one
side where the sunlight struck it.

We were in the realms of outer, inter-
planetary space!

CHAPTER XVI
The Playground of Venus

After a trip uneventful—save that to me,
taking it for the first time, it was an ex-
perience never to be forgotten in a lifetime—
we landed at the Great City of Venus. We
had sent no messages during the trip, and
with our grey-blue color, I think we es-
caped telescopic and even radio observation

(Continued -on page 861)
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Scientific Problems and Puzzles

By ERNEST K..CHAPIN

BALLOON QUESTIONS DIRECTION OF ELECTRICAL CURRENT
TRACKS POORLY -~
WELDED HERE TROLLEY~ T 7
\ A‘\ - "v
\\ - \\:{\ ) k/ Z
\ g \‘\\ '\ e S
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If a balloon will just barely rise when released
in air, will it rise when placed within a hydro- If the underground pipe in the above
gen-filled case? diagram corrodes at point C, due to \/A\
electric currents set up in it by the X
trolley system, which way is the
current flowing in the system? CENTER OF
a0 - GRAVITY
CG.

DARKENED LIGHT BULB

CENTER OF GRAVITY

With wheels 56 inches apart and
the center of gravity 24 inches
above ground, would a car tip over
if it ran on a bank with a slope of
50° to the horizontal as at right?

ELECTRICAL CIRCUIT

What is it that causes an electric light bulb
to darken after it has been in use for some
length of time?

FUSE
With a lamp and fuse in the input circuit to a meter, as above, can the lamp light?

X-RAY TUBE REGULATOR

REGULATOR. FOR REGULATOR . LAMP PROBLEM
LOWERING FOR RAISING R RICAE el

VACUUM VACUUM «
i ' PLATINUM-

As above, what causes the striations
that appear on a window screen viewed

Electric discharge between A and adjacent

platinum tube lowers vacuum in main bulb. = = t /
Between B and platinum tubé, raises the Lamps A, B and C are rated at 110 against the background of a window
vacuum. Why is this so? vo'ts. Which, if any, will burn brightest? pane?

(Answers to these problems given on page 870)
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No doubt many times you have watched movie stars performing on vessels
covered with snow and ice, and you have wondered how the actors and
actresses could stand the cold, while wearing flimsy garments.
you have also seen the heroine of a play dive from the deck of a vessel into
water full of floating cakes of ice. If this sent a chill down your spine, don’t
The players were just as warm as you or I on a summer’s
day, and the ice is merely paraffin floating on the surface of the. water.
In the photo above ice is being ‘“‘made,”” by pouring hot paraffin into the
Photo at the right shows what it
looks like in the film.

let it do so again.

water, the wax immediately solidifying.
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Possibly
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Artificial Ice for __the Movies
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OR the next twelve months, SCIENCE
FAND INVENTION magazine will award

a total of $5.000 in prizes, in a new con-
test. You are asked to make models, fashioning
the same entirely from safety matches. Please
read the text of the Matchcraft article care-
fully and observe the following simple rules:
4 (1) Models- submitied must contain at least
t 90 per cent. safety matches in their coastruc-

on.

(2) Models 1made of toothpicks, paper
matches, or non-safety matches, are not elig-
ible in this contest.

(3) Models can not he built around boxes
or other supporting articles. Walls, roofs,
cte., must all be seli-supporting aud made of
matches,

(4) All liquid adhesives, such as glue, shel-
lac, cements, etc., are permissible.

(5) Models inay be painted, gilded or sil-
vered.

(6) Models may be of any size.

(7) In order to win a prize, it is necessary
that either models be submitted, or, if this is
not practical, owing to their size, a photograph
(large-sized) of the model may be sent in lieu
of the model itself. The best models submit-
ted each month will be awarded the prizes

scheduled herewith.
(8) All models submitted to SCIENCE
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AND INVENTION Magazine will be prompt-
ly returned to the builder, who will prepay all
charges.

16 Monthly Prizes

First Prize  ._.....__._........$100.00
Second Prize ... ... 75.00
Third Prize ... —— 50.00
Fourth Prize ... ... 35.00

Fifth Prize ... . 25.00
Sixth Prize ... . 20.00
Seventh Prize ... ... 15.00
Eighth Prize ... .. 12.50
9th to 16th Prizes of $10.00

each ... o e $80.00

(9) Where SCIENCE AND INVENTION
has any doubts as to the model (where photos
only are submitted) complying with all the
regulations, the judges may, at their discre-
tion, request that the actual model be sent in

Vv v v v vV

rize “Matchcraft” Contest
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for inspection, paying transportation charges
both ways.

(10) This is a mouthly contest, lasting for
twelve months, each monthly contest closing
on the first of the month following date of
issue. This contest for the month of January
will close February 1, 1926, and prize win-
ning announcements will be made in the April,
1926, issue.

(11) Models must be shipped in a strong
wooden box, never in a cardboard box, as
SCIENCE AND INVENTION can not be
held responsible for breakage in transit due to
models having been improperly packed.

(12) When models are sent, be sure to affix
tag, giving your name and address, to the
model itself. JTn addition, put name and ad-
dress on outside wrapper of package.

(13) When photographs are submitted, it is
necessary that they be at least 5” x 7”, not
smaller, and that your name and address ap-
pear on the back of each photograph.

(14) In this contest, manuscripts or descrip-
tion of the models are not required, unless the
model contains something unusual requiring
explanation. Keep all descriptions short.

(15) Address all letters, packages, etc., to
Editor, “Matcheraft’’ Contest, care SCIENCE
AND TNVENTION Magazine, 53 Park Place,
New York.
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A Sub-Tropical Valley Within the Arctic Circle

OL. J. SCOTT WILLIAMS of Mon-
C wreal, Canada, arrived lately in Prince

Rupert from an airplane exploration
trip of a verdant valley, discovered by Fred
Perry, of Vancouver. two vears ago. Some
remarkably rich samples of ore were ob-
tained from the Indians. who declared that
there was an abundance of metals in the dis-
trict. The minerals were almost pure lead
ore and gold nuggets.

The valley is described as absolutely sub-
tropical. The phenomenon is accounted for
by the presence of a large number of hot
springs. These bubble up the vear round
and cause vegetation to grow to an astound-
ing size.

The soil is very fertile. Flowers growing
there in profusion include violets which are
unsurpassed for size. Raspberries and other
fruits develop to unbelievable proportions.
Many animals, such as wood deer, not gen-

erally found in the north, are plentiful in
the valley.

The aerial party, Colonel Williams said,
ate potatoes which Perry, a previous solitary
explorer had planted last year, indicating that
the winter season is not sufficiently severe
to kill seed.

The valley is on a tributary of the Laird
River and the country is of such a rugged
nature that it requires 42 days to make the
trip to it on foot, whereas the trip by air-
plane was made in three hours.

Indians residing in the valley received a
real thrill when Colonel Williams arrived
and descended among them, for it was their
first view of an airplane. Two of them and
their dogs were, after a long effort, per-
suaded to go for a flight and, at its con-
clusion. became heroes to their tribe and
now are regarded as supermen.

The trip in the “big bird,” as they called
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it, was made to a village in 45 minutes,
whereas they were used to making the trip
on foot, taking five days to do so.

The machine flown by Colonel Williams is
of the Vickers-Viking flying-boat type. He
departed with it by steamer from Prince
Rupert on June 11. Landing at Wrangell,
he flew from there to Telegraph Creek, the
gateway to the tropical valley, in three hours.

The plane flew 6,000 miles in the north
and never suffered a mishap. The party
went 200 miles into the Yukon north of Lake
Francois and far down the Laird River
until they reached the valley.

—Contributed by F. Gage Todd, Jr.

(Entror’s Note: This report will prove
of great interest to those who read our serial,
“The Living Death,” by John Martin Leahy,
wherein authentic references are made 1o
such o wvalley existing in the antarctic
regions.)
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Odds and Ends of Physics

BOVE is shown the phenomenon of the

tears of strong wine, A test of wine
has been to partially fill a wine glass with
it and shake it around so as to moisten the
glass. Then on letting it stand a species
of tears would form on the idside of the
glass and would rapidly run down into the
contents below. The illustration shows a
mixture of alcohol and water with which
a piece of glass is moistened. On exposure
to the air the alcohol evaporates more rapid-
ly than the water. The surface tension, as
it is called, acts like an elastic membrane
and pulls the water together into little
streamlets which run down the glass, and
are beautifully shown by letting a candle
light shine upon them, so that they are de-
picted by their shadow on a sheet of paper.

Water is siphoned into a test tube with mer-

cury in the bottom. When corked as shown,
the pressure produced by the siphoning will
cause the mercury to rise in the tube. A very
nice variation of this experiment is to use a
rather large tube for the siphoning and fill it
with porous lamp wick or twine, so that the
capillary action starts it going. A third varia-
tion is to siphon mercury from the beaker and
note how it will raise a column of water in the
other tube to a great height. Capillarity, as a
word, is derived from the Latin word meaning
a hair. It applies to the action of liquids in
very narrow tubes; these are called capillary
tubes. The action of lamp-wicks and of blot-
ting paper are familiar examples of capillarity.

By T. O'CONOR SLOANE, Ph.D.

SURFACE tension is the action
exerted between the molecules
of a liquid on its surface. The
same attraction exists throughout,
but on the surface it is limited to
three directions of pull. This
causes the outer molecules to act
as if they were a sheet of thin
India rubber. The term “surface
tension” is applied to the action.

W -

The funnel and tube are placed with the lower

end in mercury, then filled brimming full of

water; a glass plate and a sheet of blotting

paper are placed upon the funnel. By capillary

action the blotting paper absorbs the water and
the mercury rises in the tube.

Water forms bubbles by a film of water form-
ing and imprisoning air. We place mercury in
a beaker, cover it with water, or perhaps better
with a strong solution of sodium sulphate or
similar salt, then on pouring mercury into it,
mercury bubbles form on the surface of the
metal of the beaker, each one a film of mer-
cury, filled with a mass of the water or salt
solution but true mercury bubbles. Each drop
of mercury carries some water down into the
metal bath. It instantly floats up and for a
moment carries up a film or skin of metallic
mercury, forming thus true mercury bubbles,
each filled with water, as soap bubbles are
filled with air. The bubbles are very short-
lived, but the experimént is most interesting.

WWwWW.americanradiohistorv.com

AVVINE glass or tumbler is filled brim-
L) ming full of water, A plate of glass
with a piece of dry blotting paper beneath
it is placed firmly on the tumbler. It ab-
sorbs the water by capillarity producing a
partial vacuum, as it is called. If this is
carried out correctly a weight can be sus-
pended from the tumbler, as shown. Note
the string to catch the tumbler in case it
falls. Capillarity is a distinct phenomenon
of surface tension. In this and the preced-
ing experiments, it is well to grind off the
lip of the glass to a perfectly flat surface.
Otherwise with an irregular lip the experi-
ment will fail. The sheet of glass also must
be perfectly true. It is even well to use a
piece of plate glass, although double thick
window glass will answer sometimes very
nicely for the purpose.

This is another version of the capillary siphon.
A small beaker is floated inside a large one,
and a cotton wick is placed as shown, dipping
into the smaller beaker and also into the large
one. By capillary action it absorbs the water
from the outer vessel and presently the liquid
descends where it dips into the inner one, and

a siphoning effect is produced. The water
siphons out from the large one into the small
one; the latter keeps on sinking lower and
lower, until perhaps it will sink to the bottom.



821

Science and Invention for January, 1926

Everyday Chemistry

By RAYMOND B. WAILES

The storage battery fluids wl'lich are
supposed to revive old batteries con-
tain the usual acid, together with

' Cotton and wool smell dif-

ferently when burned because A good black-face grease paint can be made by .Epsom salts, alum and glycerine.
of nitrogenous substances in first rubbing cold cream into the skin and' then
wool. applying a paste of lamp black and glycerine.

Ozonized turpentine makec the paint Facial clays usually contain alum, oatmeal, Silks which are weighted down with tin
with which it is mixed dry quickly. Fuller’s earth, casein or all of them. Alum compounds actually wear out when exposed
It is turpentine which has been ex- is an astringent, the earth and oatmeal to sun light. The metal compounds react

posed to the air and sun light. absorb dirt and the casein opens the pores. chemically with the silk fibres when in the

presence of light.

METHANOL= CH,0H = WOOD ALCOHOL = METHYL _I7\'LCOH0L=WOOD SPIRITS = DEATH

Fig. 7 is an example of chemical arithmetic.
All of the terms shown mean the same thing.
Butter, Fig. 10, keeps better if it is churned
with carbon dioxide gas, inasmuch as that gas
is not reactive with the butter and replaces thei

air which is the active spoiling agent.

In the bottle in Fig. 9 there is only about 3%
of hydrogen dioxide. the rest being water. You
were not cheated, however, as a 100% “solu-
<«—€&¢ The odor around gas houses, Fig. 8, <~ tion” would explode violently.
is not usually gas but is from beds =
of exhausted purifying material; lime
through and over which the gas has

Phosphate, on e
type of which is
used at soda
fountains, is also
usedin the Park-
erizing process of
rust-p roofing
steel.

s

/]

L\‘%.
sl "
= 3
In distillation, the carbon dioxide gas evolved, which is a waste prqduct, is
L recovered, purified, and compressed into cylinders for refrigeration.

WwWwWwW americanradiohistory com
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FLETTNIR: ROTO W

e

OLD bicycle tires that have been discarded
as being worthless for their original pur-
pose can be put to many other uses and will be
found most satisfactory. The illustration at the
right suggests three different ways in which
tires of this nature can be employed. The first
is as a protection around a chain used for lock-
ing the spare tire of an automobile. Under
ordinary conditions, a bare chain is very apt
to chip or scratch the paint on the car. If,
lhowever, a section of bicycle tire is slipped over
the chain and used as shown, no damage can be
done.

A piece of tire that does not have too many
air leaks in it can be put to use on the vacuum
cleaner and used as an extension hose so that
the nozzle can reach out of the way places.

Running the engine of a car in a closed gar-
age is often the cause of death, due to the car-
bon monoxide liberated from the engine exhaust;
this gas can be piped to the outer air by means
of an old bicycle tire slipped over the exhaust
pipe and projecting through a hole in the wall.

—H. E. Wenrich.
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By exercising a little ingenuity, anyone at all handy with tools can build a working
model of the famous Flettner rotor ship. The body is built of thin sheet metal, fol-
lowing the details given in 1 and 2 above. The seams are soldered so as to be water-
tight. A clockwork motor is used for revolving the cylinder and should be geared
so as to produce about 250 revolutions per minute. The cylinder is made of cardboard
and fixed to the clock mechanism by the washer, 5. The aluminum strip, 4, holds the
rotor in position, its upper end supported as at 7. A Flettner rudder in which
a small vane moves a larger one by water pressure may be constructed as at 6.
Photos show other details of construction. —Ricardo Ludeke.

-.PIECE OF A——
BICYCLE TIRE N D

—_—

I —]
| | [%

0

TIRE CONNECTED. f
TO EXHAUST pIpE 1 i
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Paper Tricks

By JEAN IRVING

823

PENCIL
IN FACE

Starting at
1 with a nar-

row strip of paper

Paper tearing is quite easy.
folded as indicated at A, B, C and D above.
The white parts are then torn away.

The paper is

On un-
folding, very artistic patterns result.

about one inch wide, tie a knot in the paper as indicated.
Then proceed with stages 2, 3, 4, 5, 6 and 7. Pencil in
the face and a very interesting figure will appear.

Fig.2

Fic.3

——— —— e ]

R L

Fold letter paper along the dotted line, as in
Fig. 1 at the leit. Then fold as in Fig, 2,
and follow with Fig. 3. Now either tear
the folded paper along lines 1 and 2, as in-
dicated in Fig. 4, or fold in half and tear
one-third the way from the folded edge, so
as to complete the operation in one tear.
Upon unfolding, it will be found that a cross
and the word above may be made from the
pieces.

Take a small square sheet of
paper about six inches on a
side, and fold it as indicated
at A. Turn the paper over
again and turn each corner
to the center, forming the
figure shown at B, and now
color those portions marked
G with green crayon. Fold
in half, as shown at C, and
then inserting the thumb and
index finger of each hand
into the cups formed. Open
and close the fingers to pro-
duce a very pretty effect.

T77277777

——r
e A

X~
/77'"1_2‘[&77)——‘—*—— — !3

B

THE FIR TREE

HLALETIN

A roll of newspaper about twelve inches
wide and containing five or six double
sheets is torn as shown at B, and then
folded over as at C. Pulling the top rung

forms a paper ladder. A similar roll torn

as shown at D, when opened produces a fir

tree. In this case, the performer inserts

his finger into the center of the roll and

pulls it outward. The bottoms of the rolls

should preferably be fastened with rubber
bands.

wwWwW americanradiohistory com
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A Home-Made Compact View Camera

The completed view camera set up and ready for action is illustrated in the photograph
Note method of supporting lens.

below.

o
BELLOWS

ADAPTER

ADJUSTABLE FOCUSSING

SIDE BAR RUNWAY SLIDE

The film pack case illustrated below slides into grooves in
the back of the camera that are detailed on the next page.
The pack holder itself is of the manufactured type but is re- &
constructed so as to adapt itself to this particular camera.

e e

By S. I. PHILLIPS

FOCUSSING

LENS AND
SHUTTER

SUPPORT
FOR LENS &
SHUTTER
~~ SLIDE FOR

. LENS SUPPORT

BASE ALSO
COVER

7
%

Sl >

P e e
SHEET METAL SCREWED
TO FACE WITH OVER-
LAPPING EDGES TO
SLIDE IN BACK OF

‘EHE CAMERA )

HE AUTHOR of this article has con-
stant use for a camera that will take a
comparatively ‘large picture, yet the
average view camera is so bulky that it is
always in the way. Therefore, he set about
designing and building a camera that would
fit his particular use and the result was so
good that the details are being passed on
here to our readers. When the camera is
completely folded, it takes up a space only
slightly larger than the film pack which holds
5 X 7 inch films and is slightly over 1 inch
thick. Together with a telescopic tripod,
the film pack adapter, focusing cloth and
other necessary accessories, the camera can
be packed in an ordinary brief-case without
making any unsightly bulges.
Usually when cameras are made to take up
a very small space, many valuable features
are sacrificed. However, in this particular
case, all of the standard view camera ad-

ADJUSTABLE OQUTER SCREW

SIDE BAR  FASTENING SUB-
BASE TO RUNWAY

A R A P U5

other.

So as to facilitate focusing,
ground glass is provided
that can be slipped into the
back of the camera in place
of the film pack. The glass
is protected during trans-
portation by a sheet metal
cover.

justments are found. A long
extension bellows, a rising
and falling front, a swing-
ing front and a tilting and
swinging back are all pres-
ent.

By studying the photographs and diagrams
on this and the opposite page, any amateur
mechanic who is handy with tools can dupli-
cate this camera with little trouble. No
special tools are necessary and the writer did
the entire job without recourse to machine
work of any kind. The first step, before you
even attempt to build the camera frame and
base, is to buy a good lens with shutter and
a bellows. Judicious shopping around second-
hand camera stores will soon bring to light
the required parts. Buy as good a lens as
you can possibly afford as upon this the suc-
cess or failure of your camera depends
When buying these parts, obtain a stand-
ard film pack adapter. With these on hand,
you are ready to design your own camera and
make the various parts fit perfectly. Be-
cause of the variations in lenses and bellows,
only a few definite dimensions are given in
this article. Therefore, it is advisable to

www americanradiohistory com

FOCUSSING
RUNWAY FOCUSSING ING E TO U

BASE ALSO ‘l
COVER

i

Above: The view camera folded up showing swinging tripod sup-
port and how base of camera is the cover when folded.

LENS AND.\,

‘ SHUTTER -

T

SUPPORT FOR

LENS & SHUTTER

BASE ALSO
COVER

SLIDE FOR
LENS SUPPORT

ADJUSTABLE
SIDE BAR
SCREW FASTEN-  SWINGING SUB-
BASE WiTH ;
TRIPOD SOCKETS
i TR . e

SLIDE
roew M

The photograph above shows all of the details of the various parts of this
camera that go to make ‘up the lens support and its adjustable rack, as well
as the side supports which hold the base and back at right-angles to each
All of the specially shaped parts were made by the author.

follow the general procedure outlined in
order to avoid future trouble, changing the
dimensions to suit. On the opposite page
will be found a list of parts, the letters on
which correspond with those on the photo-
graphs and drawings. It is advisable to get
all of the various parts and raw materials
together before going on with the work.
Then you can lay everything out and go
right ahead without having to stop for more
or different materials.

It will be well to observe certain rules of
order when starting to make this camera.
For instance, lay out all your work in theory
and on paper hefore you even begin to make
any special part of the camera. Review the
situation thoroughly, study the photographs
and diagrams given in thjs article and make
any additions or changes to them that may
appear necessary, due to- the particular sizes
of parts that you may purchase. It is obvious
that a camera design of this nature is very
flexible and if the reader does not desire a
camera as large as this one, the same prin-
ciples outlined can be applied to the construc-
tion of a 4 x 5” camera, that will be even
smaller and more compact.

’
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HE following parts are necessary for making
Letters preceding parts corre-

spond to those on photos and drawings.
bellows which should cover 5” x 7” film and extend

this camera.

15 inches or the distance required

made of heavy gauge galvanized iron as below,
C, lens and shutter. D, support for lens and shutter
E, slide for lens support.

made of sheet iron.
tails below. F, base, also cover.

gauge galvanized iron and drill hole for screw on

K, and slot for side swing screw,
slide.
strip of brass on top, drilled and
H, focusing run-way. Cut from
cold rolled stcel strip and drill
1. adjustable side bars of brass
tapped. J, film pack adapter with
K. swinging sub-base.

study of the diagrams below and
aid materially in building a came

one.

Bend from thin sheet metal to fit H. -Solder

Details below. L, ground
glass mounted as shown on opposite page. A careful

825

A,

by lens. B, back

De-
Bend from heavy

H'. G, focusing

slotted as below.
1 inch by %4 inch
as shown below.
strip, drilled and
sheet metal face.

to the right will
ra similar to this

ot

FLAT
HEAD  PIAN
R

" SLOT PERMITS
TILTING THE BACK

~, &=
AN

ey

]
VETS HINGE

1
i
i \\1
|
|

B !

|
|
!
t
1

TRIPOD HOLE TO[~T~

SUPPORY CAMER:
ONEDGE

ON SCREW FIXED !

N

CUT OUT TO ALLOW

THUMB ¥UT M GOES '% 5l LENS o SLIDE DOWN
oy . 08

COLD ROLLED STEEL LOWER B:’n/‘ p
BAR I't Va7~ 3
EDGES BEVELED %‘y}

ITH

SOFTSTEEL SHEET SOL-
BAR HAS A DERED TO
TRIPOD HOLE . BARFOR
AT CENTER  WHOLE .
BENEATH LENGTH

SUB-BASE

S

X
THUNMB SCREW
COMES UPFROM
BOTTOM INTO
TAPRED HOLE ‘7

BASE SHEET OF
CAMERA LOMES
BETWEEN H'AND

< ,K%t

I VERTICAL SLIDE

- TAPPED HOLE E SLOT
5~ LOCATED TO BRING LENS
Z© TO |75 NEAREST POSITION

> <
i PSS SOLDER SWEATED 70
TAPPED HOLE £
SLOTS FORUSE
WHERE LARGE
BELLOWS EXTEN-
SION ISNEEDER

TIN BENT ARGUND
BAR FOR SLIDINGFIT

SHEET BRASS OR COPPER
FORMING LIGHT TIGHT
SLIDE FOR FILM-PACK

Il ADAPTER

STRIP OF VELVET

SOLDER

T is well known that beautifully
tals can be made by hanging p

or cinders in a saturated solution of alum.

formed crys-
ieces of coke

BRASS STRIP Ya'x s 26"

In the illustration above, a side view of the
camera is shown. The dotted lines indicate the
position of the bellows, the lens and the focusing
rack when the long extension bellows is being
used. This is necessary in photographing small
objects close to the camera.

In making the back of the camera into which
the film pack adapter or ground glass is to slide,
the edges should be cut and folded as shown in
the lower left-hand corner of the diagram at the
left. Soldering will complete each corner. To
the back of this shallow box so formed, screw
the sheet brass strips folded over at the edges
so as to form a run-way for the film pack holder.
Strips of velvet are used to exclude light.

The various thumb nuts and thumb screws used
in this assembly are of standard sizes and may
be readily purchased. They permit variations in
the positions of the parts of the camera and make
the entire outfit most flexible. The details in
the upper right-hand corner of the illustration at
the left shows the uses to which the thumb nuts
and screws are put. Further information can be
gleaned from the above diagram. Paint the fin-
ished camera black to improve appearance.

We can, however, go a step further than this and
obtain beautifully colored crystals if we add an
aniline dye to the alum solution. With a little
care, crystals with two or more bright shades of
color may be obtained. First prepare several
alum solutions by adding as much alum to boil-
ing water as can be dissolved. Color the differ-
ent solutions strongly with dyes. Suppose that
you make up a blue, a red and a yellow solution.
Hang the coke or cinder in the red liquid and
allow it to remain there until a large series of
crystals is formed. Remove from the solution
and break away several of the moist crystals.
Allow the mass to dry and hang in the blue solu-
tion. Crystals will only be deposited on the ex-
posed rough parts of the coke and they will be
of a different color. Repeat the same procedure
and use the yellow solution. You will then have
a gleaming mass of crystals having three separ-
ate and distinct colors throughout. Do not forget
to let each series of crystals dry before placing
in the next solution—S. Leonard Bastin.

i

i
Qi

i

il

i

!

SATURATED ALUM SOLUTION
COLORED WITH ANILINE

BREAK OFF SOME OF GRYSTAL SIAND IMMERSE
IN ANOTHER ALUM SOLUTION DIFFERENTLY_COLORED
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A Reliable Test for Wood Alcohol

ANY are the requests that have been received by this magazine
for accurate and reliable tests for the presence of wood alcohol in
A test of this nature is highly
desirable both in chemical laboratory and in every-day life.
presenting on this page complete and authoritative directions for the
This particular one is even more sensitive than
is required to detect one part of wood alcohol in 20,000 parts of a liquid.
The chemicals that are used are not hard to obtain and can be purchased
The illustrations give complete procedure and
all of the necessary information and details will be found below.

grain alcohol or other liquids.

application of such a test.

at the corner drug store.

“he. ADD 5cc 1% SOLUTION -
| POTASSIUM PERMANGAN-
/ ATE AND THEN
| JO DROPS CONG. H;S0,
5 DROPS

wo0D ALCOHOL

Jee. CONC H,S0,
2 ce. 8% SOLUTION ~
OXALIC ACID

,,;3).-_‘3:‘*-&‘:“-
=

O PERFORM this test,

place five
drops of wood alcohol in a test tube
marked C, and 5 drops of the colorless
liquid to be tested in a test tube marked X.

Add five cc. of a 1% solution of
potassium permanganate and ten drops
of strong sulphuric acid to each of the
tubes. Allow to stand for 15 minutes. Now
add to each tube, two cc. of an 8% solution
of oxalic acid and also one cc. of strong
sulphuric acid. Allow both tubes to become
decolorized before proceeding. When color-
less, add five cc. of fuchsine bisulphite solu-
tion, made as below, to both tubes. The

5 DROPS
LIQUID TO BE TESTED I

By RAYMOND B. WAILES

We are

ATE

DISTILLED WATER
FOR 1% PERMANGANATE
SOLUTION

contents of tube C will turn from colorless
to blue in several minutes because wood
alcohol is actually in this tube. If tube X
becothes blue, there is wood alcohol in the
substance tested. If the liquid in tube X
does not turn, and that in tube C does, there
is no wood alcohol in the liquid under test.
Tube C is merely used to check the chemicals
and the person making the test.

How to make the solutions used: 1% pot-
assium permanganate solution. Dissolve 1
-gram of CP potassium permanganate in 100
cc. of water. 8% oxalic acid solution:
Dissolve 8 grams of CP oxalic acid crys-

wwWwW americanradiohistory com
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FOR 8% OXAUC SULPHITE
ACID SOLUTION CRYSTALS

S P S T T
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e ——ms s,
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o

|
JedL

o

f

P g 3

© ®ro
~_WHEN COLOR- _ I~
LESS ADD Sce

FUCHSINE BI-

SULPHITE SOL. §
© ®

TURNS BLUE
THIS 15 CHECK

IF WOOD ALCOHOLY/
1S PRESENT
TURNS BLUE

HOW TO MAKE SOLUTIONS § SOLUTION
G| Gram @aep\ms : { \surl.;nu‘mlc \a
CP POTASSIUM GP OXALIC f ACID
PERMANGAN- ACGID

SOLUTION

SODIUM | PINHEAD LIKE
CRYSTAL OF FUCHSINE

DISSOLVED IN WATER

tals in 100 cc. of water. Fuchsine bisulphite
solution: Use the apparatus shown above.
In the left flask place some sodium sulphite
crystals and drop some sulphuric or muriatic
acid into funnel. When the stopcock of the
funnel is opened, sulphur dioxide gas will be
generated and will bubble through the solu-
tion in the right-hand flask in which is a
solution of a fuchsine crystal as large as a
pinhead dissolved in the amount of water
shown in the 100-cc. flask. The solution will
turn from red to colorless and is to be used
as the fuchsine bisulphite solution.
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Burning Water

6AS FN Y waLL conceaug:
: -~ CONNECTIONS

RUBBER .-
THRE “HOLDING

WINDOW
OPEN

BURNING
/WATER

Wwo0D---.- 8

RUBBER-~

By connecting a gas and water pipe together
and allowing both to issue from a faucet as
above, the gas can be ignited with a match giv-
ing the effect of water burning. This is a good
window display. —Carlyle Weiss.

A heart shaped block of wood with a strip of
rubber secured to the edge as above, makes an
excellent window latch for holding the window
closed or open as illustrated. The block is
pivoted on a nail as shown. —L. D. Starcher.

Sanding Belt

GLUED-LAP OF BELT-,
—_—t

~+—DIRECTION Of. BELT

--“BELT MOTOR...-

A ‘belt of sandpaper.is very satisfactory for smoothing off flat cbjects and
-one can be readily attached to a motor-driven emery wheel by making up
the bracket illustrated in detail above. The belt of sandpaper runs over two
large pulleys which can be turned off on a lathe or cut from a wooden cylin-
der 4 inches in diameter. —Wi illiam White,

Distance Gauge
PIVOTS

s 2 33050459

.-~ 1--DISTANCE READ HERE
N \i.

1T IS MADE OF
OLD BOARDS

V" ,.-‘

<--—-—--—-HEIGHT &' -

If a “distograph’’ is made up as detailed above and calibrated by actual measurement, it can be used
for measuring distances directly. Sight on the object along the two pins at the edge of the board
and then holding the board steady, move the pivoted rod and sight along points C and D. The
distance will then be indicated on the scale. —PFrancis Boyd.
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even though it be bent.

Bicycle Horn

WOOD OLD DOOR LOCK
F i

=t
STRING-

‘LD REMOVED 'STRING TO END OF DOOR LOCK

BY HEATING
CLOSE
SPIRAL SPRING

FRONT WHEEL-"

A siren for a bicycle can be made from an old
tin can with the attachment shown. The door
bolt or door lock shown is for the purpose of
holding the striking element away from the can
or by releasing it, the siren is made to operate.
It is actuated by the spokes striking the lever,

—Aurelio Rivera.

Lighting Inaccessible Parts

Tt

'SOLID GIASS ROD ba - 34" MAM

If a beam of light enters the end of a solid glass rod, it will follow that rod, -
This behavior can be employed for lighting inacces-
sible parts by means of the arrangement shown above.
is focused on the end of a bent glass rod through a lens of the size shown.
A quartz rod is ideal.

A source of light

—C. A. Oldroyd, Rep. No. 4433.

Ink Stands

i < A-CuT
¥ a R 2 B-CUT OUT
| i B é ! ,C (FOR THE INK BOTTLE,
B = i

l

D(-HOLDER--\“K,; 1
STRONG

) i v
PAPER) 1\%7 Y

v

A handy ink and pen stand can be cut from a
sheet of fairly heavy cardboard by following the
details given above. After being bent to shape,
it is held with paste or glue and the bracket
shown. —Hubert Slouka, Rep. No. 7110.
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If a solution of copper sulphate and sal
ammoniac is mixed with ammonium vanadiate
and the mixture is carefully heated over a
Bunsen burner, a compound of a splendid gold
color will be deposited from the liquid in the
form of yellow spangles which do not change
on exposure to air, and which in every respect
equal genuine gold bronze for artistic purposes.

—Gordon M. Smith.

Dog Feeder
-DOG BISCUIT

When the family is out for an entire day, the
pet dog must go without a meal or else must
be fed his entire day’s rations at once. With
the device shown above, he may be fed at
the regular time. A string attached to the
alarm key of a clock is looped over a dog
biscuit placed in some position not accessible
to the dog and the alarm is set. When it
rings, the string is wound up and the <og
Biscuit is pulled off the shelf and falls upon the
floor. —Leo Preston.

Edited by S. Gernsback

Gas Generator
PINCH COCK---_,
_“STOPPER

RUBBER
TUBING

\ g ESi
| ~TUBE

———|— SUBSTANCE

% _ | TO BE ACTED
) uPON
~ 2
= -ACID
22| SMALL
~"HOLE

i

When a solid is to be acted upon by an acid in
order to produce a certain type of gas, the
automatic generator illustrated above may be
used. The test tube is filled with the solid and
then held by a perforated cork in the bottle as
shown. The acid, entering through the small
hole in ‘the bottom of the test tube generates
gas, which is delivered through the glass tube.
When the pinch cock is closed, the pressure of
the gas accumulating in the test tube, forces
the acid out of that tube and back into the
flask, thus stopping the action, which can be
renewed at any time, —Robert Coltman.

Rubber Stamp Holder

RUBBER BANDS

v'[//lll,‘.-“//

Where several rubber stamps are constantly
in use, they are usually all over in the way
and never seem to bs at hand when needed.
If, however, an arrangement such as that
illustrated above is made, the stamps will al-
ways be at hand and will always be in place
when they are wanted. Several rubber bands
are linked together and one end of the result-
ing chain is fastened to the wall. The other
end is attached to a rubber stamp, which then
hangs in position in back of the desk. When
it is.wanted, the rubber band stretches and
allows the stamp to be used,

—Franklyn ¥Xenchion.
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A fairly good grade of oil for use on watches
and light machinery can be made by placing a.
strip of lead in a squall quantity of olive oil
and exposing to the sun’s rays for a consider-
able length of time. ‘The action should be
allowed to continue until the-semi-solid mass
ceases to be deposited in the beaker and the
olive oil becomes quite limpid in character.

—F. R. Moore, Rep. No. 1993.

Reference Book
ADHESIVE TAPE —~~_
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The writer finds it very convenient to clip the
different departments such as this one, the
“How-to-Make-It"" and ‘‘The Constructor’”
from the pages of SCIENCE AND IN-
VENTION Magazine, and bind them to-
gether as illustrated above. A piece of
adhesive tape is placed over the left-hand ecze
of the assembled sheets and bent over on the
sides so as to form a substantial binding. By
dividing the departments as mentioned, the
bound sections will form handy references to
any particular subject desired.—F. J. Wilhelm.
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HAS THE EARTH TWO
MOONS?

Editor, SCIENCE AND INVENTION:

In the May issue of SCIENCE AND
INvENTION, Don Home discusses the
question “Has * the Earth Two
Moons?” and comes to the conclusion
that it has not. He helieves that a sec-
ond moon at the distance that it is
supposed to be could not iong remain
undiscovered, even if as small as 500
feet in diameter. It is suspected to be
at a distance of about 2,500 miles. The
discovery of a small body at that dis-

829

great deal of our time in the woods.
We went out one evening to catch
some Crayfish to preserve in alcohol.
We brought them home and put
them in a jar of water, and set
them on a shelf in our laboratory.
We went away and forgot about
them, and as this was late in the
fall the nights were cold. We even
forgot to feed them. On the fourth
night after we caught them it
snowed, and the temperature in my
home went lower than ever before.
It was twenty degrees below zero
Fahrenheit the next morning.

tance would be no easy matter. It
would be more quickly seen if at a
greater distance from fhe earth. (No.
—EpiTor.)

A satellite at a distance of 2,500 miles
from the earth would complete a revo-
lution in about three hours. If its di-
rection of motion was the same as that
of the planets and the moon, it would
rise in the west and set in the east.
Such a satellite could never be seen
“full” from the earth. In 25 minutes
after the first quarter it would enter the earth’s
shadow and would not reappear until-- 25 min-
utes before the last quarter. Pt could be seen
to the best advantage only a few minutes before
entering or after leaving the earth’s shadow, and
when overhead at the same time. The chance
for an observer being in the most favorable locality
is small; and the chance for.hxm to be looking at
the right place in the sky, still smaller? (Question
mark ours. It would be favorable for any part of
carth between X and B.—EDITOR.) N -

It might be seen while crossing the sun’s dl.sk,
for it would transit the sun in every revolution
from some place on the earth’s surface, unless
the inclination of its orbit was very great. The
body would appear largest when the transit oc-
curred in the zenith, and it would look very small
when the transit took place far from the zenith.
The duration of the transit could not exceed a
quarter of a minute. In the drawing an_observer
at A would see the suspected satellite M at its
best; to an observer at B it would be only about
one-fourth as bright and would be on the horizou.
It is at first quarter at F and is rising to A. To
move from F to M requires only 25 minutes.
Most of its visible path would be in twilight or

low in the sky.
J. D. BLAGDEN,

Memphis, Tenn.

(Professor Donald H. Menzel, commenting on
the above letter, advises:

“The majority of the remarks of Mr. Blagden
are true. He has shown himself as possessing con-
siderable insight into the problem. They are, how-
ever, only supplementary to the main conclusions
of the original article and in no way invalidate
the important fact that no moon of the size reported
evists. It is true that the moon wonld enter
eclipse when at an angle of 142 degrees with the

sun and 25 minutes after first quarter. Its ap-
proximate shape at that time wounld be ( the
wnilluminated portion on the left. It wonld be

about two-thirds its maximum brightness at this
time

“Quing to the uncertainty in the reflecting power
of its surface, it is impossible to compute its exact
brightness. To satisfy all unbelievers we will
assume the minimum physically possible—that of
grayish black vock. The calculations show that this
moon, just before entering eclipse, would be
brighter than o first magnitude star, and would
be a conspicuous object even in the twilight 7egions
and in spite of its rapid motion.

“If it revolved in the plane of the ecliptic it
would transit the sun ewvery three hours. For a
zenith transit, when it would be the largest, it
wonld have a diameter twice that of the planel
Mercury when it crosses the sun’s disk. For th.
farthest transit it would be but little smaller thar
Mercury—and o conspicuous object. If the orbit
is even considerably inclined to the plane in which
all the planets revolve, transits would still be
numerous and the object could not have beén
missed. It certainly would be an extremely bright
object at the times of eclipses of the sun and would
not have escaped detection by photography had we
been blind to the foregoing proofs of its nos
existence.”

Diagram accompanying discussion on “Has the
Earth Two Moons?”

.opinions-on science subjects.
on this page.
them in both palatable and unpalatable forms.
to say, ‘this is the place to say it.
words and address your letters to Editor—The Readers Forum, c¢/o
Science and Invention Magazine, 53 Park’Place, New York City.

SC_IENCE AND INVENTION desires to hear from its readers. It ¢
solicits comments of general scientific interest, and will appreciate this

So this is why it is more than probable that the
earth does not have two moons.—EDITOR.)

FROZEN FISH

Editor, SCIENCE AND INVENTION:

_As I read your magazine from cover to cover
(including advertisements), I could not help but
read the article on your experiments on freezing
fish alive. I am forced for once to disagree with
your conclusions, as I have frozen fish not once or
twice but many times. The names and places I
shall quote are correct so that if you wish to
verify the following statements, you are entirely
at liberty to do so.

1 spent some months, on my return from over-
seas, in 1918, in the gquammish Valley, B.. C,
fishing and resting for my health. 1 lived at
Brackendale, in that valley in a little log cabin
I preempted, or to be correct, annexed. From my
cabin door there was a two and a half mile trail
leading to Lake Alice in the mountains, where
I frequently fished for trout. During that winter,
as is usual, the lake froze solid and was covered
with snow about four inches deep. A friend,
nicknamed Red, (name Redfern), went with me
fishing through the ice. The trout, lake trout from
twelve to twenty inches in length, as we caught
them, were thrown into the snow where we stood.
When we returned to Brackendale (we left at
10:00 in the morning and got home about 4:30),
not a few of these trout were too stiff to eat. I
put ha!f a dozen in a pan of cold water while I
lit the stove, and was puttering about the cabin,
when I was disturbed by a prodigous splashing.
I ran over, and two of the previously stiff trout
were trying to climb out of the pan and get back to
the lake. Much surprised (never before having
seen the dead return to life), I shooed away the
cat and placed them in a bucket of water. The
next day I took them, most decidedly alive. over
to the younger members of the family of a farmer,
who was also_the stage driver and a friend of
mine, Harry Judd, by name. From then on, if
I did not bring them from two to six trout alive,
everytime I went fishing, my name was Mud.
To make sure I got live trout. I used to make
a little mound of snow, put the first few in the
middle of it, throw my coat on top and sit on
the whole while fishing, and it never failed to
produce results. Some of these trout died very
quickly. but others lived for several days. The
species were Lake Cut-Throat Trout and small
Dolly Varden Trout. The temperature at the
time could not have been much less than 220 Fahr-
enheit, as it was not too cold to fish, and the
process of freezing or whatever the comatose con-
dition was, could not have consumed more than
from ten to twenty minutes. Of these details I
am_fairly certain.

Previously, I never seriously considered the
matter in a scientific light, so that I am unable
to state what percentage suspended animation and
what percentage died. Whether the coldness of
the water, (it is a very deep lake) or the species
of the fish had anything to do with it, I do not
know, but I can assure you that what T have
stated is positively and absolutely true, and fur-
thermore, I hope some day to have money enough
to go down there and repeat the performance, not
for my health next time, but for fun.

I am sorry that I was not sufficiently scien-
tifically inclined in those days to collect more
data on the subject, but probably some one who
has the opportunity can duplicate this somewhere
sometime and get the data for you.
CeciL Karpry,
Calgary, Alta.,
{Comments below.—Editor)

MORE FROZEN FISH

Editor, SCIENCE AND INVENTION:

I read an article by Hugo Gernsback in your
ScieNce & INVENTION magazine for September,
relating to the preservafion of life in ice. Several
tests were devised which were to determine
whether an animal frozen in ice would come back
to life. It seems as if the tests were unsuccessful.
The following is an experience I had several years
ago.

A boy friend and I were taking biology that
particular year at school, and we were very much
interested in the subject. Naturally we spent a

Canada.
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went out to look at' my chemical re-
agents, as I was also interested in
subject. When I stepped into
my laboratory the majority of my
bottles were broken. The jar of
water in which the Crayfish were
was also frozen, and the ice pres-
sure had broken the jar, and the
three Crayfish were frozen solid in
the ice. hated myself for forget-
ting - about them because it ~seemed
cruel to me. It was cold all that day
and the next, but the day after that the
temperature rose. My friend was at my house
that day and we decided that we would thaw out
our Crayfish and pickle them. We went about
cleaning up our laboratory, while the Crayfish
thawed. We had placed them outside of our
laboratory door, and when we came out our Cray-
fish were crawling on the ground, and we thought
we had made a discovery but said nothing about
it. They were two days without food and for two
days frozen solid in ice.
Haven F. ALLEN,
Hill Top, W. Va.

(In these cases there was wno proof that the fish
were thoroughly frosen. Our own experiments did
not produce such results as described in the two let-
ters above. It may have been due to the fact that at-
tempts were made during the summer months when
the habitat of the fishes was warmer waters. We in-
tend to try these experiments again dinring the win-
ter months, and would like to hear from other read-
ers who have noted similar results, as those de-
scribed in the above two lctters.—EDITOR.)

THE LIVING DEATH

Editor, SCIENCE AND INVENTION:

I have been buying your magazine for over a
year, and I think that it is the best magazine that
can be bought anywhere. Every time I purchase
it T cannot put it away until I have read it. The
articles in it are written so that they can be easily
understood.

The story of “The Living Death,” by Mr. Leahy,
was so gripping that I could hardly wait for the
next issue. I think that it would be fine if Mr.
Leahy would write a sequel to this story, telling
the story Zandara would tell when she learned to
speak English. It would also be nice if, in this
same story, Mr. Leahy would tell the story of
another expedition of the same characters to the
“Gardens of Paradise,”” and depict scenes that
would clear up the mysteries left in the first story.
Was there a real scientific basis for this story,
and will the story be published in book form?
If so, when? GEORGE SovuTH,

Hamilton, Ohio.

(We are glad that our scientific fiction intevests
you. All the facts mentioned in Mr. Leahy's story,
“The Living Death,’’ are taken from scientific
works. The story itself is, of course, fictional in
nature, but it is built up aronnd findings discoy-
ered by various explorers and quotations from the
writings of those ecxplorvers were frequently used
in the story, which makes the theme considerably
more wivid and realistic. The story has not yet
been published in book form, but we do not doubt
that it will find its way into bound volumes in the
near future.—EDITOR.)

‘ Statioq _
NEW -YORK
258.5 Meters ~ 1160 kilocycles

is owned and operated by the
ublishers of this magagine

Our Editors will talr to you
several times every weck-
See your Newspaper
Jor details

TUNE IN ON
WRNY




830

Science and Invention for January, 1926

g 8 T
- R ECT .

The Advancement of Radio Telephony

A passenger in the radio phone booth on board

the 8. 8. Berlin communicating with a ship

several hundred miles away and talking just as

though he was in an ordinary telephone booth
on land.

By A. P. PECK, Assoc. .LR.E{

O COMMON have the wonders of ra-

dio communication become and so

tightly are they woven into our daily

life that we are surprised no more,
when some new feature, new apparatus or
new use for radio comes to light. However,
there occasionally is brought forth a system
of radio communication or a process for the
same that is so good that it is worthy of
particular mention.

Today we have as a very common part of
our life, one way radio communication or
broadcasting as it is called. We have our
private radio receiving sets and we hear mu-
sic, lectures and sermons delivered from cen-
tral points. However, éxcept in the case of
the transmitting amateur, two-way communi-
cation is a rather unusual feature. However,
a recent radio installation on hoard a new
steamer, the Berlin, includes a very complete
radiophone transmitting station and as sim-
ilar apparatus is placed on other ships, pas-
sengers will be able to converse with each
other, even though they may be hundreds of
miles apart, and this with as much ease as
if they were using their own private tele-
phone in their own homes. Booths as shown
in the upper left-hand corner of this page
are provided for the convenience of the users
of this service and the photo in the upper
right-hand corner shows a part of the trans-
mitting apparatus and the operator in charge.

Not only are ships equipped for two-way
radiophone communication, but land stations
are under construction and being tested by
means of which it may soon be possible to
talk directly to foreign lands. This will be

accomplished through
the medium of high-

powered stations op-
erating in much the
same way as our or-
dinary telephone ex-
change works. It is

The photograph directly above shows a part of the antenna installation and

the buildings housing the radio apparatus at Rocky Point, L. I,
said that this station may soon be employed for direct radiophone com-
munication with London,

It is

The Chief Radio Officer of the Berlin in the

radio room showing ‘part of the radiophone ap-

paratus used for intercommunication between
ships.

quite possible that you will soon he able to
pick up your telephone, have the operator
connect you with a central radio station and
then talk to some friend or relative across
the ocean, with as much ease as if they
were in the same town and ounly the tele-
phone "line was being used. All of this
may come to pass within the next few
vears, as much developinent work is now
being done along this line. Photos below
show type of equipment that may make tlfis
work possible. Experiments are being car-
ried on with short and long wave-lengths.

This photograph shows a portion of the stupendous installation of equip-
ment used at the Rocky Point, L. I., station. When it becomes possible
to carry on a radiophone communication with foreign countries, it is said

that the charge for a 3-minute conversation to London will not exceed $5.

www americanradiohistory com
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Radio Sets by the Thousand

Above: A general view of a radio man- g
ufacturer’s testing laboratory. Here the :
sets are put through their various paces é

and if they do not prove satisfactory
they are rejected. Thus good results
are assured.

A close-up view of one of the assembling |
tables in a large radio manufacturing
plant, The young lady is engaged wiring '
an almost completed radio receiving set.

Little does the average person real-
ize that the radio set which he uses
is the result of intensive production
by tremendous organizations. The
various photographs on this page
will give some idea of the vast
amount of machinery and labor
that makes your radio set possible,

o Ll

Finishing radio set cabinets with
an air brush spray of high grade
varnish.

.

P
i

Would you ever think that your dials that
control your radio receiving set came from
a machine like the ome in the above
photograph? They do, as this is one of the
hot stamping machines that press bakelite
or other insulating matesial into the form
of dials. The operator is holding one of
the dies in his hand, being protected from
the heat by a heavy glove,

Here we see one of the presses used for mak-
ing stamped metal forms. This particular one
turns out the bell parts of radio loud speak-
ers, Quantity production of this nature is
what brings do<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>