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Send for this RA
IRADIO.

The World’s
Largest Exclusive
Radio Mail Order House
Will Send You This Wonderful Book FREE 5 TUBE SET

64 illustrated pages containing thousands of bargains in radio sets,

semi-finished sets and radio kits of all styles, sizes and .approved cir-
cuits. 5 tube complete sets as low as $29.50. Beautiful models of the very latest
designs and types. Elaborate console models with loud speakers built rightinto cabi-
nets of genuine mahogany and walnut. ALL SETS GUARANTEED. Coast to coastreceiving
range. Catalogue also contains everything in radio supplies, 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 1 to 1%,

The Biggest 5-Tube Value on the Market

Positively the world’'s greatest 5 tube radio bargain. REGULAR §75.00
VALUE. Our large quantity groduction enables us to sell this set for ONLY
$29.50, fully built and wired in beautiful mahogany cabinet of latest design with
sloping Bakelite panel of Satin finish, handsomely etched and engraved as illus-

trated. Constructed of the finest low-loss condensers, coils and
sockets, bakelite baseboard, panel and dials. PRICE FOR s z 9 50

SET ONLY, et N e s N ok 3 3
Transportation charges extra, shipping weight 25 pounds.

This Set with All Accessories, Including|
The Famous American Bell Loud Speaker|

with adjustable unit, 2-45 volt ‘B’ batteries, one guaranteed 100 Ampere Hour
storage ‘‘A’" 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 s 15
Transportation charges extra. Shipping weight 100 pounds. —
Complete instructions with set. JC : 3 ) o

order Direct From This Pagel Save %3 to Y. Our guarantee protects you. Money cheerfully refunded if you are::ﬁ

= satisfied Write your order and prices plainly. Send post office money order or b.
draft for full amount to insure safety. Refer to any bank or commercial agency regarding our reliability. .

Semi-Finished 5-Tube “ircerine ser Semi- Finished 8-Tube Super- Heterodyne

This special offer is astounding the radio world. Coast to coast recep- supel‘- Heterodyne
tion on loud speaker. Low-loss condensers and sockets. Highest quality | Fully mounted on panel and base-
transformers. Bakelite rheostats. All wiring concealed under Bakelite board. These pictures show inte-
baseboard. 7 x 18 panel fits into any standard 7 x 18 cabinet. Complete in- rior set and how it looks when
structions for operating. GUARANTEED SAVING TO “ enclosed in cabinet. Comes com-
YOU OF $560.00. Price of set all mounted. Not wired. s ., 5 pletely assembled ready to wire
Cabinet of same model as American Radynola — and operate. We have testimonials
pictured above $5.65 extra SRs  SETRECEES from thousands of builders of this

You must have our catalog no matter what set or kit you want. Our line is com- set. Some Have Received Foreign Stations on Loop Aerial.
pleteand includes all popular sets, such as Superheterodyne, Neutrodyne, Ultra- Unsurpassed in volume and tone quality. Low-lossstraightline frequency
dyne, Relnartz, Regenerative, Radio Frequencty, Browning-Drake, Reflex and all condensers, vernier dials, finest quality rheostats. Matched Remler or Columbia long
other latest circuits. Kits, sets and parts manufactured by all well known manu- wave transformers. Requires only three screws for attaching panel and baseboard
Ifacn;fers gucéll1 as Frost, Howard, Baldwin, Brandes, Western Electric, Co- and set is ready to operate. 7x30 panel. Price of set only.
umbia and others. . . .

Our semi-finished sets come with all parts mounted on panel and baseboard ready cabinm?ngz f,f",l{,%‘:'fnogr iﬁi“}%ﬁitﬁ%ﬁ'ﬂﬁﬁﬁbﬂ f;,tézggg
for wiring. Do not failtosend for our catalog. Remember—we are the largest exclu- for dry cell operation, 100 Ampere hour storage battery, 2-45 5
siveradio mail order dealers in the world and carry the best of everything in radio. We volts XB,, batteries, loud Speaker, center tapped loop aerial —_—
save you 1-3 to 1-2 on the following kits. Detailed description appear in our catalog. All these items are listed inour catalog at a tremendous saving,

NEUTRODYNE COCKADAY REFLEX ULTRA-AUDION ! ALL SETS & KITS| OUR CATALOG

Genuine Licensed Neutrodyne E N 3
ki(;.mt])]fn;arr.s come fully assem- | 3-tube Cockaday kit of | 4-tube Acme Reflexdoes | One-tube  Ultra-Audion. | described on this page | .
bled on the panel and base- | parts, fully assembled | the work of 7. Fully as-| Wizard of radio. Kully | 8hipped prepaid east of | includes complete list of

board with complete instrue- | onpanel andbaseboard, | sembled on paneland base- | assembled and ready to &h:nad"g“?;ng‘:itc::flﬁg:g% broadcasting stations and

tions ready20.09wll‘.e75 ready to wire board, ready to wire wire, with instructions nolaﬁ-tubegpdioé‘r e | e information and
$29. $15.85 $38.65 $6.35 |refrer hiered cherses | facts about our ireo ser

= < fon.
OUR GUARANTEE sion ur  radio

engineers will help you solve

E rticl ] - I
EqatniiitE | RANDOLPH RADIO CORPORATION i, kv i i
[ i on a card or in a letter.

D S eraamed. ™" 159 N. Union Ave. Dept. 14 Chicago, IHinois | we win sent catalog FREE.
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A Bargain You Can’t Ignore!
Every Member of the Family
Will Use and Enjoy it! Try it€

Free, and See!

$300 andit’ s'

yourse

A generous free trial offer and the

most liberal terms if you buy

Save on heI
GET YOUR typewriter #ow. A ||orice,andset]
genuine Shipman-Ward rebuilt arraae
Underwood is the one you want— =
Al tocls,
“the machine you will | cover cte,
eventually buy!” Every. §| included

M. one needs it; now anyone
fl can afford it. Don’t send
j @ cent—but do get our
big special offer — our
valuable book on
typewriters and
typewriting—/ree.
ou can learn to

write on this stand-
ard-keyboard machine in one day.
A week after the expressman has
brought it, you'd feel /Jos¢ without
it. A trial will prove it—and doesn’t
cost you a penny!

Our rebuilt plan gives you the
best machine, and saves you a /Jo¢ of
money.

This is a

Underwood-~the ace of

genuine No. 5

standard writing machines,

% k kK kK %k K ok x %k k %k Kk k kX Kk %k *k *k k k *k * kX X

*

» Act NOW

If Ever

k X k %k %k k %k %k k Xk k %k %k %k )k >k X *k Xk % >k *k * %k X

The Underwood is so famous a make, and

No. 5 so popular a model, you’ll have to
speak up if you want one of the lot we are
just completing now!

We rebuild from top to bottom; replace

every single worn part; each machine is /
in sparkling condition. New typewriters /{4 4/ ;

are commonly guaranteed for a year;
we guarantee these completely rebuilt
Underwoods five years: That’s our
Better-Than-New Guarantee! And we

guarantee a big saving in money! r

Pay Like Rent

We don’t ask for a cent |
now. Nor any money at all,
unless you are completely |

won by the wonderful writ-
ing machine we ship you for
an unrestricted 10-day free trxal When
you do buy, take advantage of our very
liberal scale of monthly payments. A host
of our patrons have paid for their type-
writers out of money made typing work for
others. (One woman made a thousand dollars

at home last year with her Underwood.)

If you know typewriters, you know the
perfect work and the ease and speed of an
Underwood. If you have never owned a
typewriter, start with the finest! One
that will last you all your
life! But, the time to act is
NOW. Don’t miss out on
this present bargain offer.
Don’tdolonger without the
convenience of a ty pewriter.
Our modern method of re-
buildirg, and our economi-
cal resale plan remove the
last reason for not owning
this time-saving, money -
making, educational device.

Free Trial Plan

Our plan gives you the
opportunity of @ thorough
trial before youbuy. You run no risk what-
ever. You start to pay for your typewriter
after you have found it the one and only ma-
chine for you! But get the facts before this
lot of machines is all in use. Clip the infor-

wwwW americanradiohistorv com

mation coupon before you turn the page.
It will pay you! Note the very useful book
you will receive free! Write for full particu-
lars at once.

Valuable Typist’s Manual

Get our catalog that §©
tells how we rebuild §
these wonderful Under-

wood typewriters in the
largest factoryofits kind
in the world, and lowest
prices and terms in exist- W\ "
ence. We will also include \{{&
free, the new Type Writing
Manual—it gives manyexam- (i
ples and samples of uses for \
your typewriter: in business
accounts, Social correspond~
ence, recipes, shopping lists,
household accounts, etc. ; school- L =
work; literary work etc. Tiis is _ T

a type'umtmg age; no home is com~ 8 e
plete without a typewriter. Clip \[IF
coupon now!

SHIPMAN - WARD MFG. Co.

I {0 2167 Shipman Bidg.

Chicago

Please send full offer, with Type Wntmg Manual
FREE, prices, terms,etc.,
and full information about & =
our FREE course in Touch |
'ypewriting, All without |
l obligation; this is NOT an

order!

St.orR F.D.___..._.

} Name
|
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ﬁ{ecommend

oood batteries

IN AN effort to reduce the first cost of a
radio set, a newcomer in radio often buys
inferior batteries. You know such “‘sav-
ing” is really wasteful. Tell your friends
who are about to buy receivers that the
best batteries obtainable will prove to be
the most economical. Tell them to buy
Eveready Radio Battertes—they last
longer and, because they are greatly supe-
rior, they give complete satisfaction.
There is an Eveready Radio Battery

for every radio use.

Manufactured and guaranteed by
NATIONAL CARBON COMPANY, Inc.

New York San Francisco
Canadian National Carbon Co., Limited, Toronto, Ontario

EVEREADY HOUR
EVERY TUESDAY AT 9 P.M.
(Eustern Standard Time)

For real radio enjoyment tune in the “Ever-
eady Group.” Broadcast through stations—
WEAF New York WFI Philadelphia
WJAR Providence WCAE Pittsburgh

WEEI Boston WGR Buffalo
wOC Davenport

WWJ  Detroit Minneapolis
wcco { St. Paul

INSPECTED
TESTED
RELIABLE

Eveready

Columbia
Ignitor
Dry Cell i
oy No.770
Battery 45-volt
for all Extra
Dry Cell La{ge
Tubes Vcr{zcd
115 volts Price
Y $4.75
For use
on multi-
tube sets

No. 767

45-volt

Laorge

Horizontal
Price
$3.75
With

E it © yariable

Fite i S RS - taps
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SCIENCE and INVENTION READERS" BUREAU

Time and Postage Saver

IN 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. V coupon below.

Tear ALoNG THis LINE-

READERS’ SERVICE BUREAU, S. & 1. 10-25
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.

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.

,| F@’THIS FORM SHOULD NOT BE USED FOR TECHNICAL QUESTIONS

If Catalogue
of complete
line is want-
ed, check in
this column.

- ADDRESS List here specific article on
(Street—City—State) which you wish literature.

rD oo B N et s - SRS L L e s S . .o em | ey e o

SO R e PP GRS SN R PR

Use this space if you desire information from a manufacturer whose advertisement does not appear in this month’s
1ssue. )

NAME ADDRESS
(Street — City — State)
; Y OUT TMAME. .o oinoeneomiongem i mance e o et DO e o ... | Dealer’s name............ ...
| YOUT AAATESS «-cotermnnroseciocaromsmisesennnssenmsnpmninsndee e 85 ems s cmnseens His address.......oooooooooie
[ 1 wou are dealer ey O By onmem M  Seate.

— check here.
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Y our Opportunity

of a Life-Time

MASTER

at a Very Small Cost

ORKE BURGESS, famous all over this country and in Canada as a teacher of electricity,
will train you in your own home through his home study course.

Ordinary workmen, who do mechanical electrical jobs in every large city are now paid
from $12.50 to $18.00 a day, and men who know the principles of electricity, men who have the
knowledge of this wonderful profession that is gained from the study of books of instruction,
have unlimited opportunities of securing some of the big positions that pay from $100 to $150 a
week. It will take you only from six to nine months to complete the Burgess Course and become
fitted to enter this pleasant field of work that offers such splendid opportunities to those who are
anxious to advance themselves.

Instruction

The instruction is no cut and dried book plan, but is actually prepared with a view of
fitting the individual. In this way one who is slow has the same advantage as others.
The course covers the various subjects from simple dry cells to hydro-electric operation,
particular effort being made on the really practical things and the things men need in
their everyday work, such as—storage batteries, wiring calculations, automobile sys-

. tems, farm lighting systems, motor applicat(iions, motor installing, motor testing and
repairing, armature winding, transmission an ower plants.
Our Amazing Offer e S e
Study In Your Spare Time At Home

We offer you our complete Manual Course in Elec-

.. N [ @ lumes, a total of Ypl:kc Burgess has been training gmbitious men. both young and old, in practical elec-
tricity, printed in S_CIOth bound volumes, ) tricity for a number of years by his Home Instruction Method, and would like to send
87 lessons, at a price so low that no matter who you his catalog, which tells exactly what he does and HOW HE DOES IT. It also
vou are, you can afford to pay it, if you were able § tells why, when and where his students succeed and HOW THEY DO IT. The cata-
to pay 25 cents for the magazine, in which this ad- log costs you nothing—it obligates you in no way whatever, but, for your own good

{ — send for it, as it contains things you should know.
vertising appears. This is the famous Burgess

Course, written by Yorke Burgess himself. Mail The Coupon Today

You get the complete course on the first payment of

2 .00, and your monthly payments will be only $2.00. | If you are one of the “LET’S GO” Type of fellows, send for our catalog today and
$ ! - et 2 $ see the results that hundreds are getting by studying at home, backed up by BUR-
With the course, we send lesson sheets, and every- GESS SERVICE. Write your name and address plainly on coupon so there will not

. g . 5 P be any delay in the catalo tting to you.
thing necessary o aid you in speedily becoming a Flagy, CadY € & AT oo
Master, and a leader in the Electrical profession.

Lessons will be corrected by expert teachers, and THE BURGESS COMPANY
sent back in one or two days after we receive them. B ocN STREET

Now you owe it to yourself to send in today the 127 N. A R R

coupon at the bottom of this page, even if you are CHICAGO ILLINOIS

not quite ready to begin the study of electricity.

i i h ite and 1
bbb Pl £ e BT i THE BURGESS COMPANY
s | i > c : ] “N. 10,” 127 N. Dearborn Street, Chicago, Illinois.
large wage earners of the country in which you live. M
. . 1 Drar Sir:—
The lessons are easily learned, and if you can read 1 w A . ]

1 undecstamiielat B i e o 1 Please send me your catalog “No. 10,” which explains your
RS O EITRIEL VS SEyRy page, S 3 Home Instruction Course and the Burgess Service Method.
master the Burgess Manual Course in Electricity S
in 4 months, 6 months, 9 months or a year, depend- : INETTEE 5 o o o, RS Bt . P
ing on the time you are willing to devote to learn- U AAIEES OO s R e 5 s
=1 1
ing it .

& : (05 1T P

1
T State 5. co-dl--cceceeldnnnae 00 owm Jome-on-m . bl v

WWW.americanradiohistorv.com




194

- T

ce and Invention for October, 1925




Science and Invention for October, 1925

TheGreatest Advances in Radio
Design are Embodied in the

new
ULTRADYIE

MODEL L-3

IF the Ultradyne Model L-3 were merely another new
receiver, its influence in the industry would be little
felt.

But it is in reality the first step in the general revision of
radio receiver design which is bound to follow its
advent.

For the new Ultradyne Model L-3 is an entirely new type of receiver
—radically different in appearance and method of operation—gives
finer results from finer engineering. Employs 6 tubes, is completely
assembled and wired ready for the tubes and batteries.

It has no dials—no panel—no needless controls. Two levers, an
exclusive Ultradyne feature, give you control of the entire broadcast
program, Its operation is practically automatic—simply slide the
pointer to the station you want and adjust the volume control, soft
or loud as you like.

Loud Speaker and “B’ Batteries self enclosed in a beautiful cabinet
that is far from mechanical in design and an ideal mahogany furniture
piece for the most charming home,

This new Ultradyne Model L-3 gives you the best there is in radio
—truer reproduction than you have ever known before.

Ask your dealer for a demonstration. The contrast between ,the
Ultradyne and other receivers is so marked that the desire to own one
will be bred there and then.

Write for descriptive folder

MODEL L-3
PHENIX RADIO CORPORATION

116G East 25th Street i B3 New York City

LY wWwWwW americanradiohistory com

Developments which have taken
place in our plant over a period
of a year, under the persona:
direction of R. E. Lacault, EE.,,
formerly radio research engineer
with the French Signal Corps Re-
search Laboratories, now stamp
the new Ultradyne as the most
remarakble radio receiver — re-
markable in uniqueness of design,
method of tuning, compactness,
selectivity, clarity and volume.

To protect the public, Mr. La-
cault’s personal monogram seal
(R.E L.) is placed on the as-
sembly lock bolts of all genuine
Ultradyne Mode! L-3 Receivers.
All Ultradynes are guaranteed as
long as these seals remain un-

@
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COMPARE!

KENMAN 5—MODEL 1926

Since 1913, twelve years, we have been manufacturing the finest grades of radio apparatus. ‘This is
the reason why you, as a discriminating radio buyer, should prefer the Kenman 5 Receiver.

NI

For artistic design ... I e e O S e O See it.
For the fine quality of its engmeelmg =T W DT 0, S Examine it.
For Power, selectivity, and distance e e Tryit.
For clearness without howls, squeals or dlstortlon ............................................ Hear it.

Then for price, with any other 5-tube set-Compare it

Compare the Kenman 5 1926 model with any 5-tube receiver at any price. Under
equal conditions, its performance will compare with or excel any receiver of
its kind on the market. You can pay more but you cannot buy more.

Your Money Back If Not Satisfied

Any Kenman dealer will be glad to demonstrate the exceptional properties
of this receiver without any obligation on your part, or if your dealer
cannot supply vou we will ship you direct on receipt of price with

a full money back guarantee if vou are not satisfied.

Features of the
Kenman Re-
celver.

Genuine Westinghouse
Bakelite throughout,
synchronized low loss
condensers, calibrated
transformers, a n d
other parts in keeping
with the high standard
we have set. The cab-
inet, 16” x 9", is a
work of art, not alone
a radio cabinet but
a beautiful piece of
furniture, two tone
mahogany finish equip-
ped with piano hard-
ware. We have done
away with the bother-
some binding posts,
all outside connections
and loud speaker hook-
up are made by clips,
installation is a matter
of seconds. Another

Dealers Needed
novel feature is the

L] L 2
A—, B— and Ground D b S
all on one connection, tO lstrl ute ets
doing av.wav.y1 w dl ; h
howls, squeals and dis- Al d S ld
tortion. Rheostats con- l'ea y 0
trol voltagle and vol-
ume, also filament con- A
trol jack for phone use. We have on hand many customer orders for which deal-
ers will be required for distribution. Write for com-

plete details and terms.

KENMAN ELECTRIC €O. Inc., 296 Broadway, New York, N. Y.

Radio Manufacturers Since 1913

A little buys

WWWw.americanradiohistorv.com
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*“Thanks to you, 1 made $700 in
24 daye in Radlo,”" says F. G.
McNabb, 848 Spring St,, Ate
lanta, Ga.*‘] recommend your
training everywhere,’’

These Four, and Thou-
sands of other Men
earning $70 to $200
a Week, Recommend

This Training to You!

LEARN to EARN
$3,500 to $10,000 a Year!

Don't you keep on working for only $25 or $35 a week. Get into Elec-
tricity. Thousands of Cooke Trained Men who knew nothing about
it a short time ago are now earning $70 to $200 a week as Electrical Experts—and
they don’t work half as hard as you do. Why stick to your small pay job? Why
stick to a line of work that offers no chance—no promotion—no big pay? Get into
the world’s greatest business. Electricity needs you. I'llshow you how to doit.
Get ready for the big pay job now.

Electrical Experts Are In Big Demand

bt

1 i Even ordinary electricians—the ‘‘screw driver” kind—are making big money. but
trained men—Electrical Experts who get the top salaries—are needed more now than ever
before. Thousands of Cooke Trained Men easily earn $3,500 to 810,000 a year. That’s the kind of

a job you want—where you can plan and boss and supervise the work of others or go into

business for yourself, Get started towards one of these big-pay oba now. Learn to earn $70 to

$200 a week — you-ean do it with Cooke Training — recommended by more than ten tho

successful graduates. Just mail the coupon below.,

Age or Lack of Experience Bars No One

You don’t need experience. You don’t have to be a College man. You don’t have
to be even a high school graduate. As Chief Engineer of thia big two million dollar institution
which dogs a general Consnlting Engineering Business besides operating one of world’s greas-
y est Training Schools, I know just what training you need to make a big success in electricity.
Let me give you that training with my simplified,- complete
home course—the world famous ‘‘Cooke Training’’—built on

Auto Electricity pays W. E.
59,000 Pence,‘Albanyty %ryz' over
a %9,00&:} ygar: Qémen e}rll_rol,led‘
or this training on his rec~
Y € a r ommendation.

$
Il

Iﬁ.,ﬁ-tf ‘ |
|

| my own 20 years of engineering experience with the help of
Emplo"ment nearly 50 other engineers. Learn to earn §$70 to $200 2 week—=
( Service — No only spare time needed.
Extra Charge My Training Pays For Itself
) . , You can start earning extra money a few weeks after
o .. % e I will train you for a big you start my training, I give youspecial instruction for doing

simple electrical jobs in yourspare time—show you how to get
these jobs and tell you what to charge, Many of my students
make as high as $25 a week extra thia way while studying,
My course more than pays its own way.

pay job and then help you
get 1t without extra
charge. Hundreds of Em-
ployers look to-me for the

“Dependonme as & booster,’
$125 says A. Schreck, Phoenik,

a Arizona. ““I_make over $500 electrical men the: :
i5ee y hire. - =
Week 2.70oth, Your advertise; Last year I placed over one Your Satisfaction Guaranteed .
tarted thousand men at big raises I am so surel can make you a big success in Electri=
in pay. Hundreds of others city, just like I have done for the men whose pictures you see

were promoted by their | here and thousands of others whonow boost my training, that
employers throughthe help I will guarantee your satisfaction with a signed, money-back
of my Vocational Service Euaraneee bond. ‘If my training doesn’t satisfy you after you
and other hundreds went ave finished, you et back every penny you pay me. Atwo
into business for them- million dollar institution stands back of this guarantee.

el ith the help of
Sl Get Started Now-—Mail Coupon

i})eﬁia(l: Busmetgs ‘Iggin;_ng.
ail Coupon for big free | (et my big free book—"The Vital Facts about Elec-
book which explains this o Py 34

] tricity.”” Read ahout the success of hundreds of other men—
service and fourteen other men wyho recommend this training and whose names and addresses are
given in_my book. Get the real dope about your opportunities in Elec-

features, many of which
can’t be had anywhere else. tricity. See how easy it is to get started on the road to jobs that pay

\WONDERFUL
WORKING'

OUTFITS~
Given without
extra charge !

The *Cooke’ Trained Man, i s the Big Pay’Man !

wwWwW americanradiohistorv com

NENBSUERIS.

a
ST 'ART NOW Be an Month 555 o mymees s

ELECTRICAL EXPERY

John Jirinee, 1133 Fourth

S 1000 Avenue, Astoria, L 1., now
earning $12,000 a year, rec-

ommends Cooke Training.

‘It alone is re+

&

AN

L. L. COOKE, Chief En-
gineer, who has trained thou-
sands of men for Big-Pay Jobs in
Electricity.

ENGINEERS’ ASSOCIA-
TION ENDORSES
COOKE TRAINING

The American Association of
Engineers, with 15,000 College
and Practical Engineer Mem-

bers, hasapproved Cooke train-
ing and theC. E.W.100%. Their
printed and publiclydistributed
report of their investigation is
theonlyendorsementof aschool
they have ever issued. Full de-

14 70 to $200 k. Don’td If this chance & bi 4 p :
aTORY AND EXPER R A 80N S SO ISR Sace for 1acia and my Gustantes. tails of this endorsement sent
U{’,&"xn QUTFIT. OO per- with my free book,
MENT A ror wte L. L. COOKE, Chief Engineer
mente. OUTFIT. EERING WO
L AND “;,“,fxs. et CHICAGO ENGIN 2 iy RKS, Inc. e R eSS e S Al = - =t
g‘.\«‘zic:‘;‘oﬂ‘,ﬁpcomv\e‘“ = ept, 27 e L. L. COOKE; Chief Engineer,
an 2150 Lawrence Ave. & CHICAGO ENGINEERING WORKS,
Chicago, Illinois .’ Dept. 27
o’ 2150 Lawrence Ave., Chicago, lltinois
o ? . Sendme at once, without obligatjon, your
o 2 big illustrated book and complete details cf
c POWER tor o’ your Home Study Course in Electricity, including
be o 03 aratus. Not 2o A your outfit and employment service offer, -
and o eal, bonesrs
Thut o TeA, ‘machine. b
ness WOTK? YELT. ’O
R OUT Kidi
ANstaoRME__ e a‘:\‘?‘ﬁéﬁ 5 INATNIEL - = oo ole ool ele o ol < ol olololc o e o) LR - B B o0nA6080 eeuvee
5 Complelg i this o’
::“-mmen 3 "O
AdAress..coecievroosvesimocssenimhesssiosmmssisive®mmatdiossdsodes

| OCCUDALION. « s 1 s varsvosssososonsserossossssssssssssnnnansassensionnensssssned
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| B Master Electricity By
e 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.
D P —— Five minutes of actual practice properly directed is worth
i ‘ i 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
i . demand of the Electrical Profession.

Vo . 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.

. o S Over 9,500 Graduates are Successful Men
SRR L in the Electrical World

. : No previous knowledge of electricity, mechanics or mathematics is
E[} - necessary to take this electrical course. You can begin the course now
4 e f 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

SR e RS can’t call, send now for 64-page book—it's FREE to you.
New York Electrical School s

29 W, 17th St., New York, N. Y. : N Y I

Please send FREE and without obligation to E ew Or
me your 64-page book. : - g

]
c ECCIEGEE - - T o 5 TR NAME 1 h l
=i Electrical Schoo

T R NI .
< CITY oo STATE | 29 West 17th Street, New York
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What We Don’t Know About Radio

By HUGO GERNSBACK

sive of them all. While radio, of course, comes

under electrical engineering, it is subject to so
many vagaries, that even the best radio engineer (if there
is such an individual), does not care to commit himself
when it comes to calculating certain radio effects. Not
only are we in ignorance of how to calculate many radio
features, but for many of them we have no explanation
whatsoever today.

THE new science of Radio is perhaps the most elu-

There is, first of all, the well-
known fading effect, which makes

il

~ IBELIEVE itself so noticeable when you re-
£ THAT: ceive distant stations, which one
: knowledge thathas © minute come in loud and then fade
; not been exPef;‘ ¢ out almost entirely the next. No real
: le_::led can mEver B¢ & explanation that will hold good in
L e S ALL instances has ever been given.

We do not even know today
whether radio waves are propagated above the ground or
below. As far as we know Tesla’s idea that the waves are
set up in the earth and then leave the earth to go out into
open space where their effects are felt, may be correct.
Underground radio and short wave radio, where strong sig-
nals are received without any aerial at all, from very dis-
tant stations, seem to support this theory. Scientists, how-
ever, do not care to commit themselves regarding it.
What causes the so-called dead spots? Cer-

ceiving set, we must say to ourselves that, being located in
a good location where stations from every point of the
compass come in with good volume, the argument must
hold, that if a hundred stations are actually on the air,
the waves of these one hundred stations must actually
strike the aerial. But is it possible to receive all of these
one hundred stations? Certainly not. Why? There is no
answer. To say that the station is in a dead spot means
nothing—besides it is not correct, gs stations from every
point of the compass are received
very readily. So the dead spot idea
does not seem to hold true. Never-
theless, while this ideally-located
receiving set will receive dozens of
stations, it is not able to receive
them all—the reasons we do not
know.

Is your aerial also your ground
—and is your ground the aerial—makes a very pretty sub-
ject for perfectly good arguments for your radio wise-
acres. Consider your radio aerial, which, let us say, is 60
feet long. Then let us consider your ground, which is a
wire also 60 feet long, running to the nearest cold water
pipe. This is a very common and frequent condition. The
waves as they come in naturally strike your aerial and
there is no good reason to believe that they do not strike

your ground wire as well. Radio waves, as you

UG adaii I

e

I BELIEVE
THAT:

that this age will -

go down in His-

c tory as the most
wasteful of all.

LU L L PR e

TS DT g

i,

tain local stations, as every radio fan knows,
come in well on your set, while other locals,

may know, permeate everything except metals
and conductors, and if your ground is located

though more powerful and perhaps nearer to I BELIEVE in a brick or wooden building the radio waves
you, come in weak. All distant stations may THAT: must naturally strike the ground wire as well.
come in very strong, while stations nearer to you Now the ticklish question is, what really hap-
by many miles, although perhaps more powerful, : that the greatest pens? Theoretically, in order to complete the
seem weak. In other words you are located in a & obstacle to prog- i circuit, the outgoing wave leaving the broadcast

dead spot in respect to these “weaker” stations.
Your radio engineer will tell you glibly that this
is the effect of your local conditions, and that

rut.

iy

ress is our mental

station is supposed to impinge upon your aerial,
then slide down through the same to the receiv-
ing set, grounding itself through the earth,
= and returning to the broadcast station’s ground.

near you certain buildings or obstacles absorb
the waves of these stations that come in weak,
or that you are in the “iron district”; and while this may be
a partly-correct answer it does not satisfy. For instance,
there are whole sections of the country which, although flat
and without obstructions are known as “dead areas.” There
are several such areas along the Atlantic seaboard, where
there are no obstructions at all and where conditions, near
the sea water should, if anything, be much better than else-
where. So the absorption theory does

That is your theoretical circuit. But if, as be-
fore mentioned, the aerial wave grounds itself on your
ground wire, what happens? Nothing, apparently, because
this must occur right along and reception is satisfactory.
This is merely another thing we do not know about radio.

Although the writer has been engaged in radio research
work since 1903, he confesses that he has no explanation
for any of the above problems, and, as a matter of fact,

admits that he just knows enough to

not seem to apply here.

How difficult it is to apply reason-
ing to this sort of thing can best be
shown by an illustration that occurs
to thousands. Pick out any ideal re-
ceiving location where dozens of sta-
tions can readily be received. If we
contemplate the aerial of such a re-

OF SCIENCE

TR

THE GOLDEN AGE OF
SCIENCE

is symbolized by the golden cover

LOOK FORTHE GOLD COVER
every month!

realize that he knows nothing what-
soever about Radio.

But Radio is young as yet, only 25
years old. Naturally, for a new art.
this is a very short time, so we need
not despair. We shall know a whole
lot more about Radio and its mysteries
before the close of this century.

& INVENTION,

DB R

1hon s

Mr. Hugo Gernsback speaks every Monday at 9 P. M. from

Station WRNY on various radio and scientific subjects.
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L.ondon to Paris by Rail

Newly Proposed Sub-aqueous Railway Adapted to Trans-oceanic
Requirements

EMGLISH CHARNEL

We illustrate herewith a novel system of undersea
railroad tunnels recently proposed. This does not
make use of the usual tunnels cut through the earth
but the tunnels are supported on piers.

Above: Two views of a
finished tunnel system of
this new type. Right:
How the sections are
placed in position. Seal-
ed water-tight,‘they are
towed into place and
then filled with water.
They sink to the piers.

E T e =3 t

(AMER!EAN_RIVET TU

NNEL)

Il

_f# ' I uee |
¥ Ul

= MARKERS = SECTIONS |

. / 'S = !

= FLOAT

e 8

In the new scheme for bulding & railroad
....... | under the English channel, &t is proposed tc
first build a series of peculizrly shaped piers’
as shown above, all piers bring in accurate

Above is shown one of the American tunnel systems wherein the twin tubes alignment, The caissons are built on shore and made water-tight. They

rest on the bottom. Here also the water-tight tube sections are floated are then towed to position and when water is let in, they sink. The

iato position and sunk. Divers serve to guide the tubes into the desired ends are so shaped as to fit into the piers whereupon the new caisson is
location after which the abutting ends are sealed together. sealed to that section of the tunnel already in place.

www americanradiohistory com
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Tricks of Mediums

By REV. CRAWFORD TROTTER
Pastor of the Methodist Episcopal Church at Santa Fe Springs, California

o [ I I feity BRI

A table in the dark room |
jumps, rocks and dances, al-
though the medium’s hands and
feet are held by others in the | SHARP
circle. At any moment the | METAL HQOK
lights may be turned on and the o

table examined for ropes or \
wires. \ \\\\\ \
k ccamd
Two accomplices, one on X\

either side of the center of the
table, can tip it with uncanny
effect by use of the harness

here shown which is concealed
by the vest.

I

The medium’s hands and feet
are held, yet strange raps are 1
distinctly heard emanating from | LEAD HAMMER » g
the table. The medium may be | HEAD TO BE
examined at any moment. ATTACHED

PP—>

Attached to the garter of the | TO NEEDLE
medium’s leg is a tube in which
a needle slides. To the bottom
of this needle a thread is se-
cured terminating at a hook
fastened to the other trouser
leg. Spreading the legs raises
the lead hammer causing a rap.

i 1

The medium stands on a chair
with his toes lightly resting on
the hands of two of the sitters
in the circle. Undér cover of
darkness he is believed to be
floating around the room.

P

Under cover of darkness the
shoes are slipped off, grasped
by the hands and made to move
about the room. The spectator
is requested to hold on tightly
but not to restrain the move-
ment.

)

- " s b 447 I Aot . N nd
Eg| << . BLACK FLAP OF SILK 1S STUCK TO
A blank slate 15 signed on eerers FOUR CORNERS BY
both sides by a spectator to pre- OF wWAX \SMALL PELLET/
vent substitution. A message OF WAX.
mysteriously appears on the IN SEMI
slate a short time later. The > ) DARK
slate need never leave the spec- 5 ROOM
tator’s hands. ITLOOKS
. P> LIKE
A message previously written SLATE
on the slate is covered by a silk
flap. This side is presented for /
signature first. When the slate &%

is turned over, the assistant
pulls the silk flap away. The
effect is quite astounding.

<t

Questions written by audience
on folded slips of paper are an-
swered by clairvoyant.

B

The folded billet is held to
the forehead and the contents
are revealed. Any slip is lifted
and a fake message is given.
The billet is then unfolded as
if for confirmation, but actual-
ly to read the next message.
Thus the medium reads one
ahead all the time. The last
slip of paper is a blank.

WwWW.americanradiohistorv.com
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- “é-Xl
§ e 1. PROW FIRED FIRST
a 1 = sups(;z STRUCTURE 7
i - ETC. (CENTRE)FIRE
I SMOKE BOMBS 1000 LBS. k. -‘ﬁ' G SECOND. ) 2
¥ ALONG DECKS EB@VSEE”G STERN FIRED THIRD |
AND IN HATCHES D SMOKE BOMBS 1%T0 2 MINUTES ;|
i

BETWEEN EACH
.2

(LIGHTED FUSES BEFORE ~ DETONATION.

LEAVING ; o L |
SHIP w3\ ) - LA : |
4000 TON STEEL ) eSS t
e ooy Y ELECTRIC CABLES
4 CAMERA MEN ?‘// 2000 TONS/ROCK
BALLAST :
| \00 5 TONS _ swurcu&s i

DYNAMITE

£330 DYNAMITE F
3§ 2000

S TUG ELECTRIC DETONATORS CORP I T Tk e
; ROW BOAT.
4 CAMERA MEN : : 2 MENTO
; L | ‘;%ﬁ”“} FIRE CHARGES
- DIRECTION 4 CAMERAMEN
®

4 CAMERA

el

The S. S. Corvallis was blown up for a movie
thriller by the method shown above. The various
charges were detonated by electricity, the control
being located in the rowboat shown.

1 E

The smoke of the last explosion has not yet subsided but the
re _sains of the ship are already headed for Davy Jones’ locker.

The third and last charge of dynamite has just been set off and
The ship was entirely destroyed and sank quite rapidly.

the stern of the boat blown to pieces. From one and one-half to
two minutes elapsed between each two explosions.

www.americanradiohistorv.com
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$900,000 Ship Blown Up

(OLLOWING the blowing up and

sinking of the +,000-ton steel steam-

ship Corvallis in the Atlantic, 100

miles out from Sandy Hook, for a
motion picture recently, the sea has once
more been made safe and free for shipping
in general.

But it took the “persuasion” of a heavily
armed government revenue cutter and the
temporary detention of the captain, crew and
film-producing passengers of the ocean-going
tug Mary Bicknell, across whose bows a
four-pound shot was fired, to accomplish
this admirable condition after more than 24
hours of cleaning up and policing of the
bounding main.

The Corzallis, which was built in 1918 for
war service by the United States Shipping
Board, was purchased by the movie concern
to be used in scenes for “The Half Way
Girl,” an Ear! Hudson production, featuring
Doris Kenyon and Lloyd Hughes.

CUTTER OBSERVES EXPLOSION

With five batteries of cameras grinding
away on as many tugs the explosion took
place under the supervision of the U. S.
Coast Guard Cutter Sencca, flanked by six
rum chasers. Earlier in the day, the Mary
Bicknell, from which the movie operations
were directed, was prepared to blow up the
Coruallis, renamed the Mandalay for the pic-
ture, at a point about 75 miles off Sandy
Hook.

For the purposes of the scenario this part
oi the sea was supposed to be the Indian
Ocean, and at that time no American revenue
cutters or rum chasers were supposed to be
in the Indian Ocean. Nevertheless the Sen-
eca, with her rum-chasing escort, hove into
sight, took soundings which revealed the
depth of the ocean's floor to be 200 fathoms,
and ordered the movie fleet to proceed out
25 miles further where the depth was 300
fathoms, where there would be less danger
to navigation from wreckage. The movie
fleet moved.

On the Mary Bicknell was Tom Persons,
the studio manager who supervised the tak-
ing of the scenes. With him were Edward
P. Morse, Jr, President of the National
Drydock Corporation of New York, and
three cameramen as well as the crew.

TEN TONS OF DYNAMITE USED

The Seneca stood by while the dynamiting
took place. Ten tons of dynamite and 1,000
pounds of powder were set off to complete
the destruction of the Mandalay (or Cor-
vallis), which was 284 feet long, with a 28-
foot draft. The scene was a brilliant and
spectacular success. The great ship heaved
as a mass of smoke and flame belched up-
ward with the touching off of the powder,
followed in a few seconds by the terrific
discharge of the dynamite, and debris was
scattered for hundreds of yards around the
ocear.

The drawing and photos on the opposite
page show in detail just how this mastodon-
ic movie shipwreck was handled. As will
be seen ten tons of dynamite were placed in-
side the steamship fore and aft. 1,000 Ibs.
of blasting powder was placed amidship and
2000 tons of rock ballast was loaded into the
bottom of the ship. The blasting powder
and dynamite charges were fired on a signal
from the director, who was aboard one of
the tugs carrying some of the. motion picture
cameras. The firing signal was picked up
by the two men designated for the task who
were aboard the rowboat shown in the pic-
ture. At the first signal the five tons of
dynamite in the forward part of the ship
was detonated. At the second signal a few
minutes later the 1000 lbs. of blasting pow-
der in the ships superstructure was fired.
This was followed three minutes later by the

Leopard, used in photoplay, diving forty
feet into ocean. Leopards can swim.

The hero receives a surprise caller in the
form of a real live leopard.

The leopard put one paw through a rope

noose thrown him.

When Mr. Leopard reached the deck, the
crew disappeared like magic.

wwWwW americanradiohistory com

for Movie

third and final explosion of the five tons of
dynamite in the rear part of the hull. It
should be mentioned that the smoke bombs
placed along the deck of the ship had their
fuses lighted before the crew léft the vessel.

The electric cables used in detonating the
charge on board the ship were supported on
the surface of the ocean by 2000 cork floats,
each measuring about six inches in diameter.
There were three electric cables used.

After the explosion the captain of the
Seneca ordered the Mary Bicknell to stand
by to pick up any wreckage that might come
to the surface and imperil navigation. Then
the Seneca moved on, leaving the tug at the
business of straightening out the mess. But
the sea was heavy and no place for land-lub-
bers, and it wasn’t long before those aboard
the Aary Bicknell figured that what bits of
flotsam and jetsam and rubbish remained
afloat would do no harm. They longed for
the steadiness of shore, for trees and flowers
and pavements. A short time later the
Seneca returned to the scene of the explo-
sion to see what sort of a job had been done.
The Mary Bicknell was gone, and it was
found that one of the masts of the Corvallis
hadn’t sunk deep enough to make passage
of other vessels in that region safe.

SHOT HALTS TUG

The Seneca started in pursuit and about
25 miles away overhauled the Mary Bick-
nell; she apparently didn’t understand the
order even after it was repeated several
times. The Sencca fired a four-pound shot
across the bow of the Mary Bicknell. The
latter, sensing that all was not as it should
be, stopped. The captain of the Sencca
thought it would be a good idea for the
Mary Bicknell to return to the scene of the
brilliant marine “disaster” and, boarding the
tug, said so. The captain of the Mary Bick-
nell, with a sidelong glance at the Seneca’s
four-pounder, also thought it would be a
good idea.

The cost of the spectacular scenes in which
the Corwvallis, built during the war at an ap-
proximate expenditure of $900,000, is esti-
mated by the producer, Earl Hudson, at
$125,000.

LEOPARD PLAYS EXCITING ROLE
A trained leopard played an exciting role
during the filming of this ship-wreck scene.

After filming the leopard on board the
steamship in several different locations, he
was supposed to jump forty feet into the
ocean from the superstructure, and this he
did very gracefully. The hero was awash
and clinging to the rowboat. It was figured
that the leopard could be lassoed or enticed
to grip a rope and hauled on board one of
the tugs. Instead he swam to the overturned
rowboat and climbed up on one end of it and
started crawling along the keel, much to the
astonishment of the actor hanging on to the
other end of the keel. The actor dived off
the boat and started swimming away and the
leopard fell into the water. Then one of the
men on a tug threw a rope to the animal. He
put one paw through the loop on the end of
the rope, just like a man, and he was hauled
part way out of the water when he man-
aged to get his claws into the rope bumper
on the front of the tug. The big cat came
up over the rope bumper quicker than ex-
pected, and it was amusing to see the crew
clear the deck and almost trample one an-
other in their haste to get into the cabins and
shut the doors, which slammed too with a
simultaneous and emphatic bang.

The animal trainer who was on board the
tug put the crew to shame as he sensed that
all was the matter with Mr. Leopard was
that he was cold and wet and this proved to
be the case. The trainer got blankets and
soon had the animal warm and comfortable.
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Novel Airport Atop

The Transoceanic and Transcontinental Air

Swing in the Near Future
forms Atop Other

/4 ) L ! o ' o ! s - v
The edge of the super-structure of the o/ 2 - PJ EW YORK = LON DON ALR
railroad station or other transportation

terminal will be equipped with collap- LIBER LEA\?‘NG NEW YORK.

sible safety nets as shown above to pre-

vent accidents. Our artist has shown

a landing field on top of the Pennsyl-

vania Station; N. Y. C.

Powerful blowers arranged
as at the right will permit
landing at high speeds and
under adverse wind condi- e - L
tions. They also are of s -
advantage in “taking off” |= = k
inasmuch as with their |
use, an artificial wind

stream can be created to-

|

" : —— N _WIND SCREENS ‘
ward the plane that will 8 FT.HIGH l i

aid it in rising. ! -

—

4

Above: A plane
rising with the
blowers assisting.

- g
e

3

Above: The mechanism that operates the blowers so that they can be tilted as may be desirel.

In connection with these blowers, wind screens are used so as to concentrate the artificial wind, | Huge fzns supply the air uncer pres-

and so as to prevent side winds from affecting the landing. These are shown in the krge center sure to the blowers Jocated at the top
illustration on this page. é of the Huilding.
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Railroad Station

Service That Will Undoubtedly Be in Full
Will Land on Special Plat-
Transportation Terminals

A landing field of this na-
ture will also undoubtedly
be provided with facilities
for aandlirg dirigibles. A
mooring mast such as il-
lustrated will accommo-
date these ships. As be-
low. lighttouses will be
provided and the field will
be double-ended. That is,
plar.es can Jand from either
of twc directions.

* DIRIGIB‘LLE-MOORING

PASSENGER ELEVATOR

P& W

H ] r " J
- ‘—=—,u = ,:,u(_u SR WOQ“S“ODS
ELEVATORS/ LEE

Specially built zlevatars will provice access to the landing stage. One of
them, designed as shown above anc below, will be so arranged as to carry
airplanes with wings either spread oc folded. Workshops and hangars will
be in tte baszment.

| ELEVATOR TO CARRY AIRPLANES WITH \Jar'y
WINGS SPREAD OR FOLDED. e

=
R &/ AERIAL “NSIDE
WINGS

- o\ — =
3 — -
= - - —— e o = am o =W - — -

/\

OMMUMCAT)NGWITH

Situated cirectly above a railroad terminal or other
transpcrtation base, a landing field of this nature

will be of infinite value in extendirg the use of air :
transportztion. Passengers and freight can be quick- JCONTROL DOST MANH o gk alrplane e o

ly transferred from the air to railroads and can be —"/—BY QADIO/ into a landing field of this na-

9 4 SR 5 . ; 5 £y ture will be informed by radio
carried tc their de§tmatzons. with the least possible e P T | by the man at the blower con-
inconvenience. =3 .

trol as to which way to enter.

The illustration zbove shows the form
which an elevator for carrying airplanes
will probably take. Because of its pecul-
iar shape, it can carry a plane with its
wings folded or extended.

i
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APTAIN WILLIAM BEEBE’S ship
the Arcturus, recently returned from
an expedition to the Sargasso Sea, where
he has been doing some deep sea dredg-
ing. About a hundred miles from New
York City, Captain Beebe continued his
dredging operations. This is the site of
the pre-glacial Hudson River waterfall
which thundered over a tremendous cliff.
The Hudson River bed is plainly marked
on the ocean bottom. The cliff over which
it fell now exists and shows that the
cataract had been nine hundred and thirty
feet in height. This is almost six times
the Leight of the famous Niagara Falls.
Were the Woolworth Building to be
placed at the bottom of the fall, the water
could completely hide the entire struc-
ture. Since that time, due to glaciers and
other forces of Nature, the sea has risen
s0 as to completely cover the place of the
old cataract.

According to Dana’s geology, the river
bed drops one hundred fathoms at the
seat of the fall, and the depth of the
ocean at this point is another four hun-
dred and fifty fathoms, making a total
depth of five hundred and fifty fathoms.
At this point Captain Beebe dredged for
deep sea life, and brought to the surface
from the extinct base of the Hudson
River waterfall several electrically lighted
fish that are thought to belong to a hither-
to undiscovered species. Our artist has
depicted the falls and some of the animals
which existed in those prehistoric days.

Above is shown a picture of Niagara
Falls, Compare these falls with the
height of the Hudson River fall shown
at the right.

Science and Invention for October, 1925

Hudson River

W aterfall

1

v
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The Sun—World’s Greatest Engine
By Professor Donald H. Menzel, Ph.D.

Life could not exist without the sun—even animal
labor could not exist. The energy animals fur-
nish comes indirectly from the sun. Its energy
causes vegetation to flourish, the energy being
stored up. When used as food, this energy is
liberated and may be made to perform work as
shown in Fig. 2. Story of coal is shown graphi-
cally in Fig. 3 below. The sun is indirectly re-
sponsible for our coal deposits.

In these days when natural resources are rapidly
diminishing, we often hear of the time when we
shall harness the energy of the sun, and use
this to the exclusion of coal, water and other
power sources. Paradoxically, practically all of
the available energy used today originally came
from the sun. Fig. 1 at the right shows a pos-
sible form of future engine with photo-chemical
cells to collect solar energy.

When dinosaurs thrived centuries ago the lux-

uriant vegetation stored up huge quantities of

solar energy. The processes of the ages grad-

| ually changed the wood into coal. Oil is a
form of hydrocarbon due to solar heat.

Fig. 4 shows sailing vessel and windmill
Without the sun there would be no wind.
The layer near the ground is warmed by
the sun’s heat and, in expanding, be-
comes lighter than the cooler layers im-
mediately above. The denser air, in
sinking to take the place of a warmer
gas, causes the air currents known as W roge W o e W o -

wind. ==

MOON'S
ORBIT

TIDAL BULGES
OF WATER RAISED

BY FORCE OF MOON'S 319 !
GRAVITATION - séfe'uc%saav’
INVENTION =

Electric current, developed from water power (Fig. 5) rep-
resents solar energy in another dress. The sun evaporated
the water, air currents distributed it, and it fell as rain.
Fig. 6 shows huge dynamo driven by steam; steam owes
its origin to the sun. The greatest source of undeveloped
energy is doubtless tidal power. The diagram above shows
how moon raises bulges of water on opposite sides of the
earth, which by rotating keeps these waters moving over
the surface, and therefore, furnishes enormous quantities
of potential energy.

WwWW.americanradiohistorv.com
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Pecan nuts when properly
treated will yield over sixty
commercial products.

Science and Invention for Qctober, 1925

The Work of a Negro Chemist

A sweet potato will
yield rubber, crystal-
lized ginger, candy,
paints, vinegar and
shoe blacking as illus-
trated. This is possi:
ble by new chemical
processes.

Sttt

By similar processes,
peanuts yield milk,
chocolate, breakfast
foods, linoleum, soaps
and powders and writ-
ing ink, Other impor-
tant products are also

obtainable.

It is interesting to note that one of the greatest
commercial chemists of this country is a negro,
Dr. George Washington Carver of Tuskegee, Ala.
Struggling against the odds that beset his race,
he has risen to a prominent place in the commer-
cial world. In his experimental laboratory at
Agricultural Hall, in the Tuskegee Institute, he
has developed many items which will be of benefit
to the world at large. From products of the
country he has extracted hundreds of well known
foods, paints and other articles of great utility.
Some of these are illustrated on this page. The
soil and products of the soil have contributed to
his success. His most notable exploits have been
in the extraction of various utilities from such
products as the sweet potato, peanut, pecan and the
soil itself. Dr. Carver claims that his discoveries
are due to divine inspiration and states that he has

Several hundre

from earth

dyes have been developed

d different

clays.

never even used a book in his laboratory.

Electrical Snow Remover

A new type of portable snow remover
operated by electricity is illustrated at the
left. This device has been tested in a large
city during a heavy snow storm and has
been found to be quite satisfactory in oper-
ation. The snow-melting device is mounted
upon a tractor equipped with caterpillar
treads so as to render its transportation from
one point to another easy. This unit may
either have a self-contained engine for trans-
portation or may be towed to its operating
position by an ordinary tractor. When in
place, the snow is shoveled into the top as
shown, whereupon the material is fed
through a funnel-shaped opening past heat-
ing coils. The heat from these coils melts
the snow and the resulting water runs out
the bottom and into the sewer system. The
current is obtained from the city mains.

contained snow remover. A generator sup-
plies the heating coil current.

The illustration below shows a completely self-
e ELECTRIC CURj
RENT SUPPLY o

DYNAMO TO
SUPPLY HEATING
COll. CURRENT

GASOLINE

of coils heated by electricity which is supplied from the city mains

The snow-melting and removing device illustrated above makes use
to melt the snow.

A completely self-contained snow-removing unit has been
suggested and is illustrated in detail at the right. A gasoline
engine is used for a dual purpose. It may be used either to
drive the device to its operating location or when the device
is in position, it may serve to drive a generator which supplies
the current for the heating coils which melt the snow. The
device is always placed, when in use, near an opening to the
city sewers.

SNOW WATER -
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Gigantic Iceberg Sighted

By H. WINFIELD SECOR

& WOOLWORTH BUILDING

T92 FTHIGH
A
2'_.5,0 Mo *; [
l! 'I. r i =i . ‘ ¥
( l. " !‘ i . 1 | i) i
5 ¥ P ENOUGHICE IN ICEE}ERG TO
_~ ’ FURNISH SUMMER'S ICE SUPPL
, , SN FORWHOLE UNITED STATES
| '] of! 3 i
i o B! slee 5%
I 10 g "*5
= A :;'-" Passengers on board the Scandinavian-American liner, Oscar
> T ey (= — - ) II, recently were treated to a sight that ocean travelers
- - - "‘r-_ AVERA¢?‘6C5m+ 4 ,‘ may not see again for many a year. An iceberg whose size
PROBABLE DEFTH =) GOING SHIP £ ¥/ was estimated to be 1,000 feet long by 800 feet wide with
BELOW WATER - 400 FT LONG 5 a peak towering to 250 feet was seen. An iceberg of this
2 1500 FTa - | | . i . size probably extends at least 1,500 feet below the water-
£ A z \’ . =7 b - iine, and the area covered at the waterline is more than 18
- r = : 6/7 OF ICEBERG . acres. Officers of the liner say that the berg is the largest

~

g e * BELOW -2 that they have ever seen in the Atlantic Ocean. At the

\ { - i WATER ' = = E time, the approach to the iceberg was protected by a United
. o = e
e, / ; \’i—-&.ﬁ:-— -

\’ o : [ -

- A - . . . .

- y v p =

States Coast Guard vessel in order to prevent accidents.

4
4j'

. ‘i -
)
L] . »’ )
E e - . ig
= “=\ % ‘. The ice in a berg of this
- ; & y | size would be sufficient to
T r -, . furnish the entire summ.efs
-—t\._‘ R ,’__; ice supply to the U.mted
e 4 States. If it were incor-
e — 42 porated in a block the size
sl [ of Central Park, N. Y. City,
\ . as at the right, such a block
2 ‘i’ - ,' : would be 23 feet in height.

OO0OOH

6,000, .P. 1,500,000 H.P.

A T some point on the surface of the earth there is always an. develops one million horsepower as at the left above, whereas it
electrical storm in action. F.W. Peek, Jr., engineer of the could develop six million as in the center, if all of the available
General Electric Co., recently made a statement regarding the energy were harnessed. Usually there are an average of 1800
quantity of power produced by these storms. Comparing it with lightning storms in progress, giving 300,000 flashes per hour and
one great source of electrical power that we have under our developing 1,500,000 horsepower. These figures are based on
control today, namely Niagara Falls, we find that the power investigations recently conducted by a large electrical concern in
produced by these storms at any one instant is greater than the the preparation and production of artificial lightning for experi-
output of the above mentioned generating station. Niagara Falls mental purposes and study. . ‘
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Lifelike Dinosayr

B S SO FT. T i

The dinosaurus, a gigantic lizard-like animal lived on this earth millions of years
ago, Its approximate weight was 40,000 pounds. Strange as it may seem, Mess-
more and Damon have reconstructed this animnal and endowed it with lifelike movements.
The ingenious mechanisms for doing this are shown on this page. To the right we see
the skeleton of this Dinosaurus as it appears mounted in the American Museum of
Natural History, and above is the reconstructed fifty-foot monster. The body of the
reconstruction contains the motors which cause the tail to swish back and forth and

78

the head to move up and down. The neck and tail sections are made of artificial verte- v ‘\MPHBISIOONU?();)AS'?S:URUS
brae of balsa woo{l. These are th_rea.ded upon a cord and cut V-shqped at the top. ;?;;f-, 'SKELETON AT MUSEUM OF
Another cord running over pulleys is txghter}ed fo cause the n.eck to raise. By turning ,;/I,,,{f,’,,; NATURAL HISTORY, NY.
the neck slightly, the head moves in all directions. Breathing movements are simu- 17@1'1"1_,,11 ', BREATHING MOTION
lated by causing the sides to bulge. Motors control the eyes, tongue and jaw. ’,131,7‘1\1:‘2‘\\“““5< 5 )
I b

e

P
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]
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How The Romans
Shaved

| Fomt— = i— = z

The problem of how the Romans shaved has occupied a good deal of attention for many years. Every-
one is of course aware of the fact that the Romans did shave, and they had a number of distinctive

styles of beard trimming and hair cutting. Others were smooth shaven as illustrated at 1, in the photo . @l TR T

of the bust of Julius Caesar. Illustration 2 shows an Egyptian bronze razor, the handle of which indi- - 8

cates that these razors were pulled, not pressed, down the face. Illustration 3 shows another type of

the same razor. In illustration § the razor seems curiously modern in appearance. This is an Egypt-

tian razor discovered by the late Lord Carnarvon. Illustration 6 shows a short handle Roman iron W
razor found in France, and 7, 8, and 9 are nail files used by the early Roman dandies. The Romans 9

were incidentally not without their mirrors. The photograph at 4 shows a shaving mirror more than
2,000 years old, made of highly polished metal.
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Our Wood Supply

By SAM BROWN

At the present rate of consumption
and reforestration, the United States
will be completely devoid of forests
in eighty years,

One billion lead pencils are
used annually. This would
make a pile of pencils seven-
ty-five feet each way. The
paper made from wood pulp
y in the United States would
make a huge paper sack of a
dimension sufficient to hold
ten worlds the size of our

rehouse the population of New York City,

own.
¥ <t
. 4 3.4
-3 oa i
0 O U : : 4
. ! N @ e /. 5000 %
The people in the United States annually use twenty-five > . = o 0 /
billion cubic feet of lumber, enough to make one half a million ' ) 2 ' 1o o A./’L///
ordinary six-room houses. These houses could completely ! ey - 0,,//:/

<t
Annuel use of news print and magazine paper alone
in the United States would form a walk three feet
wide stretching to the sun. Every year we use six
million telegraph and telephone poles, enough to
carry a wire around the world twelve times. Bar-
rels take 300,000,000 cubic feet of lumber each
year, Zire and insects destroy 1,500,000,000 cubic
feet, while the annual growth of our forests is only
6,000,000,000 cubic feet per year. Unless some
substitute for wood is discovered and if our supply
is suddenly shut off, there would be no more
wooden homes, no- more newspapers, golf clubs,
baseball bats, tennis rackets, telephone poles, etc.

s s

THegnnpniasimmm - % -

[ i R
R S

Forest fires each year destroy ten million acres of woodland. This

amount of lumber would be sufficient to construct a row of six-room

houses on 100-foot Jots clear across the United States. When Columbus

discovered America, there were 900,000,000 acres of forests here. Of
that huge amount, but 125,000,600 acres remain uncut.
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Spider Webs As Fishing Nets

By E. W. GUDGER, A4ssociate in Ichthyology, American Museum of Natural History

SRR
'\0::-‘ X
N
R

SPIDERS IN CENTRAL AUSTRALIA
WEAVE ISFT. WEBS~THESE METS
WILL OFTEN CATCH BIRDS .

of employing spider webs as fishing nets.

In the lower steppes of Central Australia spider
webs were found so strong that they were annoying to
riders as they rode througli the scrub. These webs
stretched across from tree to tree for a distance often

ON this page are shown a number of unique methods

NATIVE SCATTERS ANTS of 12 to 15 feet and reached a height in the middle of
MEST OVER WEB. fully 6 feet. The largest spider measured by Spencer
NET, SUPPORTED OMN and Gillen in Central Australia had a body 2 inches
STICKS, FLOATS DOWN long with a span of spread out legs of 4 inches. So

strong is the web of a Madagascar spider that birds are
often caught and held in it.

*H. B. Guppy while on Treasury Island was anxious
to get some small fish to send to the British Museum,
but he had no net. His native attendants bent a supple
twig into a hoop and spread over it a strong spider
web found in the woods near by. The hoop was buoyed
up on two parallel sticks, an ant’s nest was scattered
over the net and the whole was permitted to float down
«  stream. The little fish not noticing the transparent
web were attracted by the struggling grubs, and in
jumping at these got their snouts and gill covers en-
tangled in the web and were easily caught.

In Fiji the natives bend a piece of reed into a
hoop and wave the hoop through spider webs until
it is well covered. This appliance used for fishing
is practically identical with that employed on Treasury
Island and described above,

In Trobriand Islands the natives make fishing nets
by winding the web of a spider across the fork of
a shrub. The web is flat when made, but forms a
bag under the weight of the fish. Sometimes one
web is employed and on other occasions several webs
are used. The webs are hung up to dry after use
and may be used many times without breaking. Fre-
quently fish weighing up to three and possibly four
pounds are caught in these nets.

In New Guiana, bamboos are bent into the shape i
of exaggerated tennis rackets and left in the bush /N TROBRIAND ISLANDS THE
where the spiders are the thickest. This accommo- METS ARE WOVEN UPON
dating spider finding a convenient framework on hand FORKED STICKS,
uses it for the support of a web whose mesh varies
from an inch square at the outside to one-eighth of
an inch at the center. The native then uses this
“made to order” net.

These facts are given in the Zoological Society
Bulletin, in an article by the author.

RIVER.

IN FiJl THE NATIVES MAKE
NETS BY WAVING BENT
REEDS THROUGH WEBS.

OM TREASURY ISLAND
NATIVES SPREAD A SPI~
DER WEB OVER BENT

TWIG.
FISH, ANXIOUS TO GET AT FOOD, GET N NEW GUINEA BENT REEDS
THEIR GILL COVERS ENTANGLED IN ARE LEFT MEAR BEUSH{
e WHERE SPIDERS ARE THICK™
I EST.
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Latest Styles In Engines

Right: The world’s largest and most powerful = —_— == =
electric locomotive has been put into service
on the Virginian Railway. This locomotive in -

reality consists of three "units semi-permanently
coupled together. The result is a locomotive 152
feet long, 1,726,000 pounds in weight and capable
of exerting 7,125 horse-power. The engines are
made in sections as shown so that they can suc-
cessfully negotiate curves and can be controlled
efficiently. In order to provide for these gigantic
locomotives, and to supply them with ample power,
the Virginian Railway system has been equipped
to handle both 11,000 and 22,000 volts. This is
supplied by means of an overhead wire and rail
circuit.

The power taken from the overhead wire is fed
into a transformer where the pressure is reduced
from the normal high voltage to a comparatively
low motor voltage. The single phase power is
changed into three-phase and then fed into the
main motors. These motors are comparatively
simple and rugged in construction and are ar--
ranged for two constant running speeds of 14 and
28 miles per hour. The three power unit motors
are operated as a single unit and only the con-
troller in the front cab is used.

A new type of radial cylinder air-cooled engine of low weight to horse-power ratio has recently
been completed, having been designed especially for the United States Bureau of Aeronautics.
One of the engines, delivering 450 horse-power, was substituted for a 400-horse-power Liberty
engine with a saving in weight of 285 pounds and a great increase in performance.

AR
SV OB
TSI L

Above: The new air-cooled engine. Right: The engine installed in a
Douglas plane. With this engine, the plane could climb at the tre-
mendous speed of 12,400 feet in 14 minutes. Much of this increased
speed is attributed to the doing away with of the radiator and the con-
sequent reduction in head resistance.

e . X

Left and above: A new super-charger for racing automobiles in
which the rotating elemert revolves 30,000 times per minute and
is 714 inches in diarmeter. The rim velocity is greater than a mile
in 5 seconds. This device forces a greater weight of charge into
each cylinder, increzses compression and thoroughly atomizes the
gasoline.
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Boat for Shallow Water

514

SIDE VIEW

PADDLES
RIGIDLY
ATTACHED 'PRAcn L FATGHT 1N
g WATER, BUT THE LDONLAM;‘

g

O * 44 4 |

In rivers where shoals and rocks are often encountered, navigation is
most difficult and frequent dredging of the river bed becomes an absolute
necessity, However, the use of boats such as illustrated above would
eliminate all trouble. With this boat, no propeller is used. On either
side of the vessel are placed caterpillar chains resembling somewhat
those used on battle tanks. They are equipped with paddles which allow
the boat to travel over the obstructions in the water. One flexible type

Air Cleaner

of paddle folds up as shown in the upper right-hand corner of the above
illustration and provides traction for the boat over rocks. When in deep
water, these paddles serve as propellers. An optional method of con-
struction is also illustrated. In this the paddles are so rigidly fastened
that they provide propulsion in water and at the same time give traction
on the bed of the river without folding up. Either form of construction
would obviously be of great value in some of our inland wvdaters.

—C. Kout Vlastimil,

Hunter’s Hat

Often duck hunters in rainy weather are severely handicapped because of the
fact that the rain blows into their eyes and cannot be kept out by the ordinary
cap visor as such a visor obscures vision. A celluloid insert as above eliminates
this possibility. —Author plcase send address,

' arm SRR i

T T Iy e

An air cleaner for carburetors is illustrated at the left. The dust-ladened air

enters at 1, is whirled by the stationary blades, whereupon the centrifugal force

throws the dirt against the sides of the container from whence it enters the
removable chamber, 5. Clean air, 7, is supplied to the carburetor.

l—!@g

if PURIFIED )

AR TO
[‘ mnx: CARBURETER
r L § q .n1
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New Sky Writing Method

A new method of sky writing, radically
different from the well known smoke
method, is covered by patents issued to
R. D. Bailey of England. The system
is illustrated herewith. An airplane fly-
ing at a height of approximately one
mile or more fires groups of bombs
which, bursting into smoke puffs during
the day or colored stars at night, are so
arranged as to produce letters or nu-
merals as shown in the inserts here.
with., The method used is shown in the

lower right-hand corner. A combina- » L N \
tion gun consisting of several barrels Y . 3 Y BN\
arranged as shown ejects 'bombs equip- > - SHOW FIREWORPS STARS AT
ped with time fuses so that all explode : NIGHT

simultaneously. Several units can be : e

arranged along the lower wing of a : . - c \\'-.___.p

plane as shown at the right. This . ] .

method is superior to others in that it

is cheaper and faster to produce. A

trained stunt pilot is not necessary for
the operation.

I SMOKEC BOMBS IN DAYTIME

26 UNITS NEEDED

ABOUT

SIMULTANEQUSLY ONE LETTER GUN USED
8Y TIME FUSES FOR EACH LETTER

MOVING MOUNTAIN

i 'li..>i-".- 3

MBI ccvon | (RN
e st M T,

mi o 7T OI01RO0EE

RaeE N

A curious phenomenon ha§ gaken place near Meeker, Colo. A mountain in 12 years. Buildings in Mexico City are gradually sinking as shown
2,000 feet high apd containing a hundred million tons of dirt and rock in Fig. 3. Tilting to one side, they present serious engineering difficultes.
moved as shown in Figs. 1 .and 2 at a rate of 2 feet an hour for a space In some, elevators cannot run. The city is gradually sinking into Laké
of 150 yards. The mountain has moved a t.otal of a quarter of a mile Texcoco and in 400 years will probably be below water as in Fig. 4.

~~Donald H. Menzel, Ph.D.
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Model of Electrically Equipped Building

Cothplete Miniature Apartment House Shows Application of Electricity to the Home

AT the Architectural and Allied Arts Exposition in New York
City, a prominent electrical manufacturing concern had as
its part of the various exhibitions a complete model of an apart-
ment house equipped throughout with electrically actuated appa-
ratus for driving pumps, lighting rooms, operating elevators, ven-
tilating, producing cold for refrigeration and heat for warmth
and for doing many other jobs such as cooking, ironing, etc. The
model was built on a scale of 1 inch to the foot and represented
a modern 6-story apartment building. Every feature was care-
fully worked out by architectural engineers and all of the electric
equipment used was designed
by electrical engineers. The
lighting effects were so
worked out as to be quite
perfect, and the scale of
candlepower was such that
each room was illuminated
in exactly the same ratio to
that which a corresponding
sized room in a full sized
house would have. Every
room in this model was
equipped with all the con-
veniences that could possibly
be found in a modern home.
Tiny switches, lighting fix-
tures and outlets for attach-
ing  electrical accessories
were included in the model.
One of the elevators could
actually be operated. The
equipment for this device
included two traction units
with their motor generators
and control panels built in
exact proportion to stand-
ard full sized equipment.

The beautifully designed and well lighted entrance to this model
apartment house is shown in the photograph direct'y above. The
lighting equipment, although operated from a six-volt source of
power, was so designed that perfect results were obtained. The
specially built fixtures lost none of their effectiveness through being
operated at this low power. As can be seen in the photograph at
the right, even tiny street lamps were included in this exhibition,

Above: A view of
the completed model
apartment, showing
entrance and street
lights.

The photograph directly above is
a close-up view of the upper three
floors of this model apartment
house, the walls of which have been
cut away so that the spectator can
view the complete equipment of the
interior. Notice how every part has
been reproduced in miniature. At
the right, Thomas A. Edison is
shown inspecting the model apart-
ment. He is said to have been well
pleased with the accuracy of every
small detail.

In the photograph above the électrical equipment
placed in the basement of this model apartment house
is being inspected. Here are to be found entrance
switches, transformers, circuit breakers, motors and
motor generators with their necessary switchboards,
starters and safety switches. The motors drive
pumps, ventilating fans and refrigeration machinery.

— e — S —
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& This Months
et [ News Illustrated
* %/

By GEORGE WALL

ARY VIBRATIOR CAUS

£  IRON WEIGHT TO
BREAK BOTT | asts
25T

Burglars attempting to
rob a bank at Elnor.a,
- : R | Indiana, were foiled in

STEEL MIXED WITH | their purpose by Lew-

i1 - | isite gas. The gas was
COREER gy After starting an auto- oS
- 0 %!  mobile W. H. Fitz-
R & { gerald, 72 years,

in a thin walled glass
: tube which shattered
Bt
: STEEL ; . COPP Chester, Orange Coun-
,vO ty, N. Y., resident, in-
COPPER
COATED WIRE

The United States Shipping Board freight.
er Sauges bound from Spain for New York
was impinged on the submerged ledge of an
iceberg and held there for four hours.

| when burglars battered
advertently stepped on

at the combinatior.
the reverse pedal. The
car crashed through
the back of the garage,
looped the loop over a
cliff and imprisoned
him beneath it. He es.
caped severe injury,

It has been definitely determined that
iron and steel are almost entirely rust.
less when a small amount of copper - OPENINGS
is mixed with either the iron or steel. . 5N / _ CLOSED TO
This alloy should save much money, i ‘ (

VEGETATION

i
B . CALCIUM CYANIDE
FORMS POISON
BRIGHT : ; i X ; | x
T SUNSHINE / g ' ! 3 L N
77 )

/A

. BOLT OF
/@ IGHTNING deep-sea diver, was |
f
Waa: | f(:)\::rc;);:l: b?ﬁ)wh:}?g | e Woodchucks are being poisoned by
surf};ce of the Del- BALL OF FIRE the _farmers of Sullivan .Coun.ty by
Ry, cllosmg all the run openings imme-
| air pumps had re- diately after a wad of cotton satur-
mainedMuncoverad ated with calcium cyanide has been
in the sun. Conse- dropped in thc‘ run. A pc.)isonous
\ quently hot air was gas forms, killing the animals.
being pumped to
the diver who be-
came unconscious
before he could sig-
{ nal the surface. Ice
packs restored him.

A meteorite of unusual brightness
illuminated Pittsburgh’s sky like
a full moon for from six to seven
minutes. It was followed by a
trail of vapor résembling the rays
of a search-light. Laymen often &
call a meteorite a “ball of fire.” §

OBSERVATORY
DIVER OVERZOME
BY HEAT

A report from France states that a [
bolt of lightning from a cloudless sky X
killed a girl. American scientists ques-
tion the authenticity of this report.
Lightning rarely, if ever, comes from
a cloudless sky.

SANDSTORM 1
RUNS AUTO USING ||
/ COATASASAIL ||

An unusual stage effect was accomplished
on the stage of the Grand Opera at Paris,
France, when the principal character de-.
scended through a cloud of steam. The
steam cloud evaporated over the heads of
the spectators. The effect was enthusias-
tically received.

<~

The cartoonist of the Chicago Tribune,
John T. McCutcheon, recently actually
sailed the Gobi Desert in a fourteen-hun-
dred-pound car. A sandstorm flled the
magneto and carburetor with sand, stalling
the car. The women of the party held up
a sheepskin coat making a sail of it and
after giving the car a start the seventy

mile gale carried it along.
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Take Your Own Movies

By JOSEPH H. KRAUS

The photo at the
right depicts the day-
light loading of the
new motion camera,
The film cartridge, 2,
is being placed in the
camera. The flm is
slid over the pressure
plate, 4. The nume-
ral 3 indicates the
lens of the camera
and 1 is the finder.
Each roll contains
enough film to pro-
duce about 1200 in-
dividual pictures.
Some of the prints
are so perfect that
they may be thrown
®up on a 9 X 12-foot
screen with ease,
using the projector
shown on this page.

{ The above photo shaws the motion picnfre ‘camera mounted on
a tripod and ready for use. The device is sma}l, neat and com-
pact. It does not weigh any more than an ordinary vest pocket

i The negative is reversed when it is developed and

camera. 3 s
i becomes the positive used for projection.

The photo at the left shows
the projector with the housing
removed. Fig. 2 shows the
housing for the 12-volt lamp
used in the projector. 2A is
the back cover of this housing
with the reflector clearly indi-
cated. At 8 we see the arm
for focusing the projection lens,
10. The flywheel is indicated at
11 which incidentally acts as a
shutter for the projector, and
the pisce of glass at 12 covers
the film take-up reel.

| £
| ‘ I(%hét-i»” -t

I -

-

¥ } The photo above and to the J
left is a top view of the pro-
jecting mechanism. The fly-

wheel and shutter are shown at

11. The lever for framing the pic-

ture is illustrated at 9. A strange

feature of this projector is that
instead of wasting many feet of
film when titles for the pictures
are thrown upon the screen, but
one frame is necessary as the
film automatically stops while the
title is being projected. This is

due to the fact that the lever, 13,

assumes the position illustrated

which releases the film engaging
pawl, 14.

The two photos at the bottom

of this page show the project-

ing mechanism. The numeral 1

indicates the film which is to be

projected, and the lamp housing
is shown at 2. The film rewind
is integral with the projector and
the handle operating it is shown
at 3. Focusing is done with the
lever, 8  The film take-up is
automatic and need not be thread-
ed. This is illustrated at 4. Be-
neath the entire apparatus there
is a resistance and rheostat for
cutting down the lamp current.
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This Month’s
Latest Devices .,

Wire Former—This clever wire form-
ing machine is a recent development
designed for use in the home or shop.
The machine will form all the various
shapes shown on the pattern above and
will take square or round wire from
No, 24 gauge to No. 3 gauge. The
center pin around which the eyes and
bends are made is stepped to 11 dif-
ferent sizes ranging from 3/32 to Y
inch in diameter. The face-plate is
graduated to assist in governing the
length of the bends.—H. N, Whitmore.

A Milk Bottle Holder

is  illustrated here. =
The above photo shows Mrs. E, M. Bolton, grand- You signify the milk
niece of Sir Humphrey Davy, the inventor of or cream you want
the Miner’s Safety Lamp, inspecting some in- by placing your coin
ventions designed for housewives, in one of the holders.
Ly —J. B. R,

The swimmsar's glove
1 shown abov= is made
of canvas and is
strapped around the

e wrist of the wearer. .
o e s Due to its web-foot
The lamp lock illustrated & % construction great
above automatically locks speed is possible.

in the socket and secures
the lamp bulb, prevent-
ing its removal.

—H. Klein, |
- B The device to the left is
AT a copyholder spacer and

L

sight reader. The copy-
holder has a magnifying
glass so as to magnify
the shorthand or other
notes,

—George C. Hohein.

a piece of celluloid which fits the back
of the head. The lower edge of the sheet
can be trimmed square or round. It is
slit vertically, giving it close conformity

Tonsorial Aid—This device is made of%

SN WD st

to the neck. The safety razor glides 1
smoothly over the lathered celluloid and "Bhe (Kandidriven carpenters’£ 3
begins to cut when it meets the hair on circular  saw, illustrated
the neck. —Murray Schick. above, has an automatic

feed which guides the saw
through the cut. The de-
vice is fitted with a miter
gauge which holds the work
at any angle.

i
4
7 r 3
1
B
L ¥
T
_The ingenious hand vise pliers, Above is shown a new type of toggle The air circulator illus-
111ustra_ted herF. may be u§ed battery switch for use in controlling trated above may be at-
as ordinary pliers or as a vise. “A” battery circuits in radio sets. To tached to any electric
When used as a pair of qllers install it, but one hole need be drilled. fan. It throws its air
great leverage is obtained. A flip of the operating lever turns the upward, preventing
The jaws are always parallel. current on or off. The switch has a large drafts.
The thumbscrew makes a vise 4 b wiping contact as illustrated in the cross-sec-
of the pliers whenever it is - , tional diagram above.

tightened.
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Characteristics of Organic Glass

WHITE CRYSTAL- PUNGENT LIQUID TRANSPARENT HARDNESS EQUAL TO ;
LINE SUBSTANCE POSSESSING HIGH RESIN (SOLID TO THAT OF MOTHER
OF ANIMAL ORIGIN DISINFECTING ~ COLLOID,KNOWN OF PEARL COLORLESS AND

PROPERTIES AS ORGANIC GLASS HIGHLY TRANSPARENT

GLASS DOES m =
NOT BEND .

REFRACTIVE
INDEX BETWEEN
1.54 AND 1.9 SIMILAR
TO THAT OF FLINT GLASS

ORGANIC GLASS CAN BE "ORGANIC GLASS
WORKED ON A LATHE BENDS

é PIANO KEYS

W T il i
MADE OF ORGANIC GLASS "lii“mI!!!I'.’Illl““!ml"' ity A

i

.....

il
ORGANIC .‘|I||||m ‘ !Iii.‘
GLASS ROD g A

%’ CAN BE EASILY

ALKALINE
DYESTUFF

GOOD DIELECTRIC
AND INSULATOR

=3

ORGANIC GLASS DOES NOT
MELT ON HEATING

CAN BE ETCHED WITH
HYDROFLUORIC. ACID OR
_ CONCENTRATED SULPHURIC ACID
WILL NOT BREAK EASILY

NOT BRITTLE X "

<> jcijANnc ‘
' ORGANIC GLASS GLASSSELL
IS VERY ELASTIC GLASS
VIOLET LIGHT RAYS ~
gEL—lIg?RATQE EASILY AND PRO- ORGANIC GLASS WEIGHS V2 AS
MOTE. GROWTH OF PLANTS MUCH PER YOLUME AS GLASS

Organic glass, a solid transparent resin, is made by the combination would be impractical.
of a crystalline substance and a liquid and possesses many charac-
teristics that make it valuable for use in places where ordinary glass

The most important of these points that show
the advantag~s of +his new synthetic material are graphically shown in
the various illustrations above and described in detail opposite.
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When divers come up from com-
paratively deep water, they are sub-
ject to great changes in air pres-
sure. This gives rise to giddiness,
and other attacks. To prevent this,
a sack has been designed into which
the diver is put. The sack, sur-
rounded by heavy iron chains, is
filled with compressed air until the
pressure equals that to which the
diver was subjected in the deep
water. By reducing the pressure
gradually, the diver can be restored.

AR, ks o= Z A e*
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> Rescuing Device for

Divers

LLASS, as we know it, is an norganic

substance, a substance that will not

burn, that possesses many advantage-
ous as well as disadvantageous properties.
Now along comes a new product, made with
the aid of a new sort of chemistry, a ma-
terial that has most of the good qualities
of glass and none of its bad omnes, a sub-
stance that looks like and acts like glass in
many respects, but one that will burn.

It is a new synthetic resin, called pollopas,
made by condensation processes, just like
bakelite and other synthetic resins, by the
action of formaldehyde on a simple organic
chemical, urea. The new resin is perfectly
transparent, elastic, magnifying when made
into a lens, has considerable strength and a
fair degree of hardness. It will not splinter
when broken. It takes a brilliant polish.
It is transparent to the ultra-violet rays. It
refracts light very much like flint glass. It
can be machined and cut with ease. It is
colored readily with various coloring mat-
ters,

It is a brand-new substance, something
that has never before been made and in
whose manufacture there are applied new
applications of chemistry and apparatus of
a type never before constructed are em-
ployed. Its uses are legion. In the accom-
panying illustrations only a few of its more
manifest and more important applications
are exemplified. Our readers will undoubt-
edly find some use for it in their work, no
matter what that might be. Organic glass
is a real chemical achievement !

The substance, much of the bakelite na-
ture, is a synthetic resin, to which class of
compound a great deal of attention has been
given in the last few years. :

Formaldehyde, which had considerable no-
toriety in the last few years as a milk preser-
vative, disapproved by health boards, has the
curious property of hardening certain chemi-

Organic Glass

Pictures on Opposite Page Illustrate Its Many Practical Properties
By ISMAR GINSBERG, B. Sc., Chem. Eng.

cal compounds, producing the synthetic resins
alluded to above by breaking up and re-
combining its own and their constituents.
The record discs of some phonographs now
on the market are an example of a formal-
dehyde product.

The organic glass we are speaking of is
treated at some length in a little pamphlet
published in Austria and giving the trade
name of the product as Pollopas. It con-
tains a long description of the troubles en-
countered by the chemists evolving it and
is rather abstruse. When at last they reach
the point where trouble disappears, they re-
gretfully state that the detailed description
of the work has been deposited in a “sealed
document” to prove priority,

The great desire, which appears repeatedly
expressed in the text, is the production of a
substance which can be turned on the lathe.
But the new substance possesses such inter-
esting qualities that its adaptability to lathe
work takes a minor place.

Pollopas is colorless and transparent and
takes a high polish and is very brilliant
when so treated. It passes rays of light of
the ultra-violet region, so in this feature it
can sometimes replace quartz glass.

Its refractive index is quite high,” com-
parable to the highest figure of flint glass,
and lies between 1.5 and 1.9. This variation
makes the new colloid or synthetic resin
applicable to the construction of achromatic
combinations.

It is so soft, however, that it can only
hope to be used for protected and carefully
guarded lenses, as it is a little softer than
calc spar, the transparent crystalline form
of calcium carbonate, now rather a rarity.
Yet is believed that in course of time it
will be applicable for large telescope lenses.
These are objects of the greatest care, and
scratching is hardly to be apprehended in
their . case. The phonograph disc spoken

wwWwW americanradiohistory com

of above is of about the same hardness.

Its specific gravity is 1.44 or about one-
half that of some varieties of glass. It is
lighter than ivory, whose specific gravity is
1.7 to 1.9.

It is very strong and highly elastic. Its
heat conductivity lies between that of glass
and of porcelain; it conducts heat better than
crown glass and worse than porcelain. Its
electrical conductivity is too high to make it
of use as an insulator, but hopes are enter-
tained that it will be improved in this re-
spect.

On being heated it chars at a temperature
of about 200 degrees C. (392 degrees F.)
so it is comparatively safe in regard to fire
and ignition.

A curious feature is that it can be etched
with hydrofluoric acid or concentrated sul-
phuric acid.

By stopping half way in the production of
the solid product, a colloidal solution is ob-
tained which can be used as an ingredient
in a borax solution of shellac as an adhesive
and for the manufacture of lacquers.

Another everyday use is for the wind-
shields of automobiles, as it will -not-splinter
when it breaks.

Every day we read in the newspapers of
auto accidents in which the occupants have
been severely cut, if not mortally injured by
flying glass. Organic glass will find hun-
dreds of other uses such as for decorative
purposes, etc.

There is an old story to the effect that
in ancient days a sample of glass which
could be hammered and bent without break-
ing was shown to one of the monarchs, who;,
the writer believes, is said to have killed
the inventor to prevent interference with the
regular glassworks of the country. Cor-
rectly or incorrectly told, this story is de-
cidedly uncertain, but it is interesting to
know that malleable glass has now been
produced.
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Reversed Astronomy ([P GFEPE N 2 ncre:

La AS SEEN IN NORTH:
?CEE;;
- - o’ \

ERN HEM)SPHERE
MOONS IMAGE MOVES ACROSS  \_
SUN FROM RIGHT TO LEFT ___ - -~ Zgm
MAN FACES SOUTH. y A |
EAST ON LEFT HAND |
MOON’s |
' oRraIT

\

NE of the first things that impresses a
. visitor going from the north temper-
Sy - ate zone to South Africa, South America

Z or Australia is the apparent reversal of
familiar constellations that have been seen

9
tMAN FACES NORTH, in the southern heavens. In addition to

EAST ON RIGHT HAND many southern constellations he will find
many of the familiar constellations of the
northern hemisphere but in unaccustomed
positions. Even the sun and moon do not
look right to him. The crescent moon in
the western sky is on his left hand, where-
as in the northern hemisphere it is on the
right hand. The sun crosses the meridian
to the north of the zenith instead of to

' i = \ A the south, its daily motion is from his
Y s .

—_— right to his left, in a counter-clockwise
e SOLAR ECLIPSE AS direction; instead of from left to right or
tion and position SEEN IN SOUTHERN . . clockwise, as is seen in the mid-latitudes
of the moon dif- HEMISPHERE e of the northern hemisphere. It is not dif-
fer in the two MOON’S IMAGE MOVES ACROSS SUN FROM ficult to see why this is so and a glance at
hemispheres. LEFT.TQ RIGH:E the accompanying illustrations will assist.
———— In our northern latitudes we must face

south to observe the sun, the moon and the equatorial and
zodiacal constellations cross the meridian. Here the motion
of the heavens appears to be from left to right or clockwise.
In the southern hemisphere we must face north in order to
SCORPIO o obsqrye the same heavenly bod@es and they will cross the
e * meridian to the north of the zenith. This places east on the

T - on the right and west on the left. As shown, views of solar

» o WEST eclipses differ in the hemispheres for the same reason that is

EAST + L & (RIGHT) ‘ & given above. —Isabel M. Lewis, M. A.
@eFm) S &

=

RS SOUTHERN
OBSERVEN JRizZON .
NORTHERN

0BSERVER

! o, il -

SCORPIO“

WEST ¢ ) ™ EAST
FT)s. ’ RIGHT) 4
e ).‘ -*'ANTARES(

OBSERVER'S NORTHERNE
THE Scorpion lies south of the celestial equator and the HORIZON

northern observer sees the long line of stars that constitute
the creature’s tail trailing southward toward the southern hori-
zon. This can be demonstrated by the use of a card upon which SOUTHERN
a reproduction of the constellation is drawn. Holding this in OBSERVER
different positions and toward first the northern and then the
southern horizon, the reason for the reversal of the constella-
tions when viewed from different places will be seen.

At the right is shown the same constellation, Scorpio, as it
appears in the southern temperate zone in mid-winter. It appears
above the northern horizon, the tail, instead of pointing toward
the horizon as ahove, is directed away from that line toward the
zenith, while the fiery Antares that is above the line of stars
that constitute the tail of the Scorpion in our latitudes is helow
the same line of stars when viewed in the southern hemisphere.
In the southern hemisphere, this constellation crosses the north-
ern heavens in a counter-clockwise direction.
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Magic Painting

A sheet of white paper is pinned to a drawing
board, supported on an easel as shown. With a
large brush the exhibitor paints on the paper
and in a few moments hands a large black and
white painting to the audience, The secret of
the performance is as follows: An enlargement
of the size that the “painting” is to be, is made
on bromide paper from a negative, and developed
only faintly, After fixing and washing, the print
is bleached in a solution of 100 parts of water
and 5 parts of mercury chloride. Wash thor-
oughly and the sheet will appear white. Dry in
darkness. The solution that is used by the oper-

ator for bringing out the illustration is 15 parts
of sodium sulphite in 100 parts of water.
—C. A. Oldroyd, Rep. 4433.

WHEN MADE"
PLACE IN SOLUTION |
OF —WATER. 100 P'
MERCURIC CHLORID

PART

15 PARTS SODIUM
SULPHITE IN 100

ENLARGMENT

ON BROMIDE

PAPER FAINTLY
OEVELOPED

QOD cLiPSy
R ——
BLEACHED
PRINT

Renovating
Furnityre

The kiddies” table and chair illustrated at the
extreme left were made from an old table and
chair that outlived their usefulness to the grown-
ups. First the legs were cut off so as to reduce
the height sufficiently, a few nails and screws
were judiciously distributed among weak joints
and a coat of paint made a very presentable set
out of some old furniture that was slated for the
junk pile. The pretty little dresser which is also
shown is an old kitchen table which has been
given a coat of enamel and decorated with a cur-
tain of cretone, ~=S. Goehns
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Visibly, we were free, with open,
unbarred arches and casements.
But to pass through one of them,
the barring current struck you
like a wall, with darting sparks
when it was touched.

Tarrano the Conqueror

I¥
f¢

T~~~ .

P e e e e e S

SYNOPSIS

HE story opens in the year 2325 and is

related by Jac, a writer of that time, em-
ployed by a large news orgamization of Great
New York. On the afternoon of May 12 of
that year, the President of the Anglo-Savon
republic is murdered in_ the midst of a
speech. This happened at 5:10 P.M. At 6:15
of the same day the ruler of Allied Mon-
golia is murdered. Ten minutes later the
leader of the negroes of Africa is killed while
asleep. This leaves the earth without leader-
skip. Jac and Grayson, a co-worker of his,
suspect that the murders ave the result of a
plot on the part of the inhabitants of Venus.
At 8:26 the mail from Venus lands. At 8:44
a message by helio from that planet announc-
es the murder of the ruler of the Venus Cen-
tral State. A warning comes with the samie
message and reads in part, “City being at-
tacked Tarrano, beware . . . .
you are in danger of . . . The message
stops at this point and further communica-
tion is impossibie.

At 9 P.M. Jac is swmmoned to Northeast
Island, off the coast of Maine, by a Dr.
Brende. He goes and is welcomed by the
Doctor and snformed that the Martian ruler
of the Little People had also been assassin-
ated and at the same time communication
Jiad become impossible with Mars.

Tarrano, the Doctor states, was at one tinie
a lower official of the Cold Country of Venus.
The doctor then announces that he, Breude,
has perfected a wmedical method whereby
hv:,ima.n beings may be kept from growing
old.

Unable_to communicate with the Doctor’s
laboratory in northern Siberia, they set out
for that point in Brende’s aero. Arriving
there they find no one outside and upon en-
tering the laboratory building, arve set upon
by a group of “Venus-men.”

In the ensning battle, the Doctor is killed
and Jac, Elza, the Doctor’s daughter, and
Georg, the Doctor’s son, are taken from the
laboratory by Argo, a Venus-man. They are
transported in an aero to Venia, a city on the
carth inhabitated by people of Venus. Here
they meet Tarrano, who orders Jac and
Georg imprisoned, keeping Elza in his pres-
ence. He starts to make love to Elza.
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FOURTH INSTALLMENT
By RAY CUMMINGS
First American & Canadian Serial Rights

CHAPTER VII
PRISONERS OF THE TOWER

ROM the garden where Tarrano was
talking with Elza, the Marsman
Wolfgar led us to the tower in which
we were to be imprisoned. Quite
evidently it had been placed in readiness for
us. A tower of several rooms, comfortably
equipped. As we crossed the lower bridge
and reached the main doorway, Woligar
unsealed a black fuse-box which stood there,
and pulled the relief-switch. The current,
barring passage though every door and

window of the tower, was thrown off. We
entered. My mind was alert. This man of
the Little People could not again turn or
Once

that current without going outside.

WWW.americanradiohistorv.com

it was on, like an invisible wall it would pre-
vent our escape. But now—could not Georg
and I with our superior strength overpower
this smaller man?

I caught Georg’s glance as our captor
led us into the lower room-—an apartment
cut into the half-segment of a circle. Georg,
at my elbow, whispered: “No use! Where
could we go? Could not get out of the
city- ”

The hearing of the Little People is sharp.
Wolfgar turned his head and smiled. “You
will be quite secure here—do not think of
escape.”” His bronzed fingers toyed with a
cone at his belt. *“Do not think of it.”

Soon he left us, with the parting words:
“You may use the upper circle of balcony.
The current rises only from its rail” He

Tarrano showed no emotion, save perhaps a

flicker of admiration. *“You are decisive.

You have many good qualities, Georg
Brende . . . . "
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smiled and left us. A pleasant smile; I
felt myself liking this jailor of ours.

We took a turn of the tower. There were
three bedrooms; a cookery, with food and
equipment wherein evidently it was intended
that Elza could prepare our meals; and two
bath-apartments, one of them farily luxuri-

ous, with a pool almost large enough for

a little swimming; tubes of scent for the
water and the usual temperature rods.

“Well,” I remarked. “Obviously we are
to be comfortable.” I was trying to be
cheerful, but my heart was heavy with fore-
boding nevertheless. “How long do you
suppose they’ll keep us here, Georg? And
what——"

His impatient gesture stopped me. His
mind was on Elza—alone down there in the
garden with Tarrano. As was mine, though
I had not wanted to speak of her.

There was an instrument room, up the
circular incline in the peak of the tower!
We heard the hum of it; and when we went
up there, the first thing we saw was a mirror
tuned in readiness for us to view the garden
we had just left. This strange Tarrano,
giving Georg the visible proof that he would
keep his word and not harm Elza. We could
see in this mirror the image of the scene
down there—Elza and Tarrano talking. But
could not hear the words—those were de-
nied us. We saw the culprit brought in;
the punishment with the white-hot wire-lash,
and a few moments later Elza was with us.

During the hours which followed, we
made no attempt to escape. Such an effort
would have been absurd. The current con-
trols were outside, beyond our reach. Visi-
bly, we were free,

with open, unbarred

rvvvvTYvvvvev

We stood motion-
less, breathless. A
moment ;_then into
the room came
Wolfgar. He did
not speak. Advanc-
ing close to us as
we stood transfix-
ed, he jerked an in-
strument from his

belt. It whirred
and hummed in his
hand. The room

around us went
black—a barrage ot
blackness and sil-
ence, with our-
selves and Wolfgar
ina pale glow
standing within it
as in a cylinder.
The isolation-bar-
rage.

b bAoA A A

arches and casements. But to pass through
one of them, the barring current struck you
like a wall, with darting sparks when it was
touched. As Wolfgar had said, we had
access to the upper balcony; the waist-high
rail there, with its needle-points of elec-
trodes, sent up a visible stream of the Nth
Electrons—a dull glow by daylight; at night
a riot of colors and snapping sparks mount-
ing upward.

Through this barrage an imner vista of
the city was visible; towers, arcades, land-

ing-stages and spider
oy bridges a hundred feet or
3 so above us; the lower
levels beneath, and through
a canyon of walls we
could just make out a
corner of the ground-
plaza, with its trees and
beds of flowers.
A queerly flat little
city —tropical with
banana trees and vivid
foliage in every
corner plot of
the viaducts. At
night it was
beautiful with
its romantic
spreading lights
of soft rose and
violet tubes, and
there was a fair
patch of open
sky above us—a
deep purple at
night, star-
strewn.

Under other
circumstances
our imprison-
ment would not
have been irk-
some. But

vV v VvV Vv vv v

But now, if we
were watched, we
could not help it;
we would have to
take the chance.
The figure of thé
girl showed plainly
down there through
the other casement.

slow-moving white
arms she began to
semaphore.

LA A A4l aal .,
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And again, with
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these hours, most critical of any of history
for the nations of Earth, Venus and .Mars,
unfolded their momentous events while we

were forced there to helpless idleness. All
sending apparatus of our instrument room
was permanently disconnected. But the news
came in to us from a hundred sources—rolled
out for us in the announcers’ droning words;
printed for permanent record upon the tapes
and visible images of it all constantly were
flashing upon the mirrors.

We spent hours in that instrument room
—one or the other of us was almost always
there. Save that we were ourselves isolated
from communication, we were in touch with
everything. A whim of this Tarrano; per-
haps a strain of vanity that Elza should see
and hear of these events.

So much had occurred already during
those hours of our trip over the Polar ocean
and back that we scarce could fathom if.
But gradually we pieced it together. Un-
derlying it all, Tarrano’s dream of Univer-
sal Conquest was plain. In the Venus Cold
Country he had started his wide-flung plans.
Years of planning, with plans maturing,
slowly, secretly and bursting just now like
a spreading ray-bomb upon the three worlds
at once.

In Venus, the Cold Country had con-
quered its governing Central State. Tar-
rano’s army there was in full control. The
Helio Station in the Great City was now re-
instated. The Tarrano officials had already
sét up their new government. With notifi-
cation to the Earth and Mars that they de-
manded recognition, they were sending the
usual routine helio dispatches and reports,
quite as though nothing had occurred. The
mails would proceed as before, they an-
nounced; the one due to leave just this
afternoon for the Earth was off on time.

It was all very clever propaganda-for our
Earth-public consumption. Tarrano — who
was visiting our Earth at present, they said
—had been chosen Master of Venus. His
government desired Earth’s official recog-
nition, and asked for our proclamation of
friendliness in answer to their own. The
present Ambassadors of the Venus Central
State to the Earth—there were three of
them, one each in Great-London, Tokyo-
hama and Mombozo—this new government
requested that we send them back to the
Great City as prisoners of the Tarrano
forces. Other Ambassadors, representing
the new government, would be sent to the
Earth.

All this occurred during the first few hours
of our imprisonment in the tower. And
during the day previous, at 7 P. M. this
night—70° West Meridian Time—the Gov-
ernments of our Earth met in Triple Con-

(Continugd on page 558)
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Scientific Problems and Puzzles

By ERNEST K. CHAPIN

Correction notice. In problem No. 5, published under this head in the September issue,

: P a mistake was made in giving the answer to the problem of the levers. - The solution
q?,&:;:, of the problem as given was correct up to the calculations involving the third lever.
S With 100 pounds applied to B on this lever, the correct weight that would balance it

at C should be 33 1/3rd pounds instead of 25 pounds.

If the speed of an automobile
equals the number of telegraph
poles passed in 90 seconds, how
far apart are the poles?

As water constantly drips from a faucet into a
pan of water, a note of distinct pitch is heard. It
is musical in character. Can you see any reason
for such a note being produced?

W, e
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Blow-outs are more frequent in hot weather
than in cold weather. Is this increase due to
an increase in pressure that results with the
rise in temperature of the air in the tires?

What produces the hammering sound often
heard in a steam radiator?

Directions accom-
panying cleaning
fluids for clothes al-
ways tell us to rub
the cleaner toward
the spot but not
across it. Why should
this procedure be
necessary?

ol
B {

Is the distance between
the atoms in a crystal
L} of salt a thousandth, a
"f hundred-thousandth, or

a millionth of an inch?

STRING|

\

T wo pendulums are i ‘\

identical in all re- / ! \ \

spects except that the N \

bobs are of different / - P i

1 material and weight. | ‘\ @ | i

How fast must a moforcycle in Fig. 6 go to Which pendulum, if i \ l/' )
prevent the rider from falling off at the top either, will swing A-y \L
of the 50-foot circle? The machine in Fig. 7 i faster? .__yJ | _)(’)
rotates the ball and can lengthen or shorten i — i~ 7 __L[i‘\
the string. Suppose the motor rotates at a ] A}.UMJH_UM LEAD

constant speed, what effect would shortening
the string have?

(Answers to these problems given on page 585)
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Mathematical Cross-Number Puzzle

Here you are, cross-word puzzle fans, here is a puzzle that will tax your
The answers are given on page 587 but for your
own sake do not refer to them until you have finished the puzzle or exhausted
This puzzle is radically different from the usual

ingenuity to the utmost.

your fund of information.

type in which letters are inserted in blank space to form words.

HORIZONTAL

2—The current Year of Grace.

6—Ome perch; aecimal after the second figure.

11—QOne more than a saw-horse with a C follow-
ing it. ;

13—Take the number of cubic feet required to
fill a lot 60 feet by 80 feet, 1.6 feet deep;
thcr‘i add the number of cubic feet in a cubic
yard.

15—Add 117 to the_number of miles in the earth’s
equatorial circumfierence. (The last figure

is 9.)

17—Take the abbreviation for the State of Mary-
land and add seven thousand to it.

19—An M, a C, an X, and a personal pronoun
of the first person singular.

21—Boiling point of water, Centigrade.

22—Inches in a meter; decimal after the second
fhigure.

24—The Year of Our Lo¢d it will be MCX years
from now.

26—The cube of 4.562; nearest whole number,

27—The age of President Coolidge. )

28—Add two to the product obtained by multi-
plying together the digits 34568.

30—The current year according to the Byzantine
calendar.

32—The prefix ““doubly,”
“two fold.”

34—The year, according to the Jewish calendar,
beginning September 18, 1925.

36—The centennial year of this country.

38—The millenial ‘year of the discovery of
America.

40—The year when Napoleon met his Waterloo.

42—Twice the number of shillings in a British
guinea.

44—A couple of M’s, and then add three.

46—The current year according to the Moham-
medan calendar. ]

48—The period of time, usually expressed as “The

Days,” bhetween Napoleon’s return
from Elba and Waterloo.

50—Fifty-two feet more than a nautical mile in
feet.

52—The square yards in an “are”; decimal just
before the last figure.

54—The year before the twentieth century started.

56—Twenty-eight sixty-fourths decimally ex-
pressed.

58—The number of days from any given day
in February (not leap year) to the same
day in June.

59—The number of feet in 1110 and 1/6th fathoms.

61—A millennium,

63—The number of the Commandments.

65—47.328 cords expressed in cubic feet; nearest
whole number.

67—Twelve feet less than a quarter of a mile.

69—*“That was the year when Lisbon town,
Saw the earth open and gulp her down.”

(Apologies to Dr. Holmes.)

70—Tifty-seven minutes expressed in decimals of
a degree; decimal in front of the first figure.

71—Boiling point of water by the Centigrade
thermometer.

VERTICAL

1—Inches in a rod.

3—Square three hundred and eleven and a half}
nearest whole number.

4—The number of cubic feet in a cubic yard.

5—Divide the present Year of Our ILord by
3.85; then add one.

denoting “twice” or

In this one, is 1925. We

i3 T RS

definitions are given which, by dint of hard thinking, can be worked out into
numerals which numerals are inserted in the correct order in the blank spaces
and which will line up both vertically and horizontally in the same way as the
letters do in the ordinary cross-word puzzle.
have named this new brain teaser

The first answer, 2 horizontal,
“Cross-Number Puzzle.””

6 i/ 8 9 10

2 23 4

21 28 29

25 2%

30 3l

32 33 34

35 36 37

38 39 40 4l 2
43 4z 45 45 47
13 |49 50 51 52 53
54 85 56 157 58
59 60 ol 62 |
63 |64 65 66 67 68
69 0 i
]
7—One kilometer in miles; decimal in front of 23—Multiply together the digits 988973; then

the first figure,

8—Square root of 3025.

9—A cubic decimeter expressed in terms of a
cubic meter; decimal in front of the first
figure.

10—Twenty years ago.

12—Multiply the number of inches in a mile by
2.4; then add 1238.

14—Add 8312 to the cube of 89.

16—Eighty-seven less than the square of three
hundred and thirty-one,

18—The square root of .0081; decimal in front
of the first figure.

20—The number of the digits for i
indebted to Arabia. ¢ ER

To Keep Garden Soil Moist

To keep garden soil moist,
says Dr. Karl Schultze,
disks of newspaper were
placed around the various
plants as shpwn at the left
immediately*after the soil
was watered in the usual
manner. A slot was cut
in the disks to facilitate
placing them around the
plant stem. The slot
should be made to point
away from the wind and
often a little soil placed on
the side toward the wind
will aid in preventing the
disks from tearing.—Die
Umschau.
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multiply the product by 7.213; and subtract
30 from the result.

25—45128 and 5/12ths pounds in Troy ounces.

27—Four more than the abbreviation for Long
Island.

29—The number of cubic feet in three and five
twenty-sevenths cubic yards.

31—Ten more than two stone.

33—Subtract 9104 from seven times the number
of minutes in a circle.

35—Take 9929 from the number of acres in 30
townships.

37—The number of minutes in a year (not leap
year).

39—An hour and a half in minutes,

41—The number of years it will take a 'dollar
at 5 per cent. compound interest to be worth
$1.88.

43—Six egos in a row.

45—Abbreviation for the Philippine Islands; deci-
mal after the first figure.

47—Add 5777 to the cube of 74.

49—The square root of .0064; decimal in front
of the first figure.

51—Two poles.

53—The number of days from any given day in
June to the same day in September,

55—Subtract seven from the number of sheets
of paper in 403 quires.

57—Take the number of cubic inches in three
cubic feet and subtract 174 from it

60—Ten times the standard abbreviation for an

. intransitive verb.

62—Simple interest on $100 at 4 per cent. for
three days; nearest cent-decimal before the
first figure.

64—Simple interest on $100 at S per cent, for

days; nearest cent—decimal before the first

figure.

66—Fifty-one minutes expressed in decimals of
a degree; decimal before the first figure.

68—An L and three saw-horses,

(Answers on page 587)
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MYSTIFIED
|/ Prince of Wales, Ex-President
swammill. Harding, Taft, Roosevelt, Pres.
| Coolidge and other-celebrities e
= Writes Exclusively for - [ leiosiee i)
@) SCIENCE AND INVENTION \

10 Miles Away. by Radio |
A=

R i »oman

NO. 31 OF A SERIES
<t
. \\ The performer attired in an Oriental costume makes several passes
CYUNDER OF r—\u)m over a large celluloid ball. Then, pointing his finger at the ball, the
GAS ATTACHED ::;’2,// ball spins up into the air. He continues to point his finger at the
TO HARNESS ~ = ball, causing it to float before him as he walks among the audience.

The secret lies in the compressed air harness hooked to his back, the
hose from which terminates at his sleeve.

e
Mpysterious table rappings can be easily produced by employing the
harness shown here. A lead hammer secured to the harness as illus-

LEAD HAMMER

trated is operated by the foot of the performer, The beauty of this COVEQED WlTH
trick is that the spirit raps may be produced at anyone’s home, using FELT
any table and the performer need not be seated. The harness is turned >

around on the body when not in use.
' R ' LEATHER (j:;v<\\
: LOOP

HAMMER

THREAD AND
LOOP TO FOOT

DRINKING
GLASS

The performer demonstrates a re-
markable “disappearing lady’’ act. A
girl in a swimming suit leaps into a
large tank made entirely of glass which
contains enough water to come up
to her neck. Spectators are invited
from the audience to surround the
tank and make sure that she cannot
escape through the back or over the
top of the tank. Curtains are now
drawn, a shot is fired, the curtains
are raised and the girl is gone. The
details of the system are illustrated
below.

HANDKER- |

A silk handkerchief is made to
disappear from a glass and to
reappear therein in the manner
here shown. The glass contains
a mirror partition. The silk is
placed in front of the mirror.
Pulling the string attached to
the silk piece causes the ker-
chief to leap into the other half
of the glass. Pulling the other
string attached to the revolving
disk, turns the glass, bringing
the kerchief into view again.

www americanradiohistory com
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Everyday Chemistry

By RAYMOND B. WAILES

‘\\ ,L\,/,

//:‘\\

TN

ARE ~THE -
" SUNBURN
LOTIONS o=
FAKES ?

IN A BALLOON
DOESN'T LIKE

g "{4“' COMPANIONS?

HAVE YOU USED THE
NEW SUBSTITUTE

No, because they contain an organic chem-

Helium, the non-inflammable gas used in

Forms of red dye have recently been found

ical, napthol sulphonic acid, which screens dirigibles, has never been known to com- to act as highly efficient germicides. Mer-
out the ultra-violet rays of sunlight. bine chemically- with other elements. curochrome is an example.

WHY ARE H.OT WATER WHAT METAL ) |\ TEST

BOTTLES USUALLY OF RED WiILL TAKE . i YOUR
FIRE WHEN WA T Y IGARETTE
WATER COMES A \ ASHES
INTO CONTACT ; FO

WITH T ? 4 SELEES “oorasnl

L~ W

H« f\\\ 6; ) ””l

Because red rubber contains antimony sul-
phide which makes the material able to
withstand rather high temperatures.

Potassium when in contact with water

liberates hydrogen gas so violently that

the hydrogen ignites and possibly #he metal
burns also.

L

‘Vinegar when added to cigar or cigarette

ashes produces bubbles of gas which prove

in a measure that potassium carbonate is
present,

O

WHY NOT A UNIVERSAL
ANTIDOTE?

WHY DOES
WATER SIZZLE
LoNG, BEFORE
IT_Bowns’?

WHAT 15 THE
. “SHARPEST* GAS ?

A “‘universal” poison antidote is: Iron sul-
phate, 4 ounces; magnesia, 2 ounces; animal
charcoal, 1 ounce; and water, 20 ounces.

The sizzling that is heard when water is
heated just before it boils is due to the
escape of the air dissolved in the water.

Hydrogen gas will pass readily through
the walls of a red hot platinum tube, leav-
ing the platinum walls unaffected.

< WHY SHOULDNT

] CLOTHES

% <l BE BOILED
- —"INA

— —G\RLVANIZE?

WHAT 15
JEWELER’S
ROUGE?

1S THERE A “SECRET ;
CHEMICAL"® @R -

IN BULLET {m TE B
PROOF GLAssS? i G TEUER

fore will tend to destroy the zinc coating,
leaving the iron exposed to rust.

1 b
7~ €
v////%/( “
Because soapy water is alkaline and there- This is nothing more than iron rust or No. Two sheets of glass are combined

ferric oxide almost molecularly pulverized
and it is used for polishing jewelry.

with a sheet of celluloid between them,
giving resiliency to withstand sharp blows,

WWW.americanradiohistorv.com
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The Latest
Auto Devices

Above is shown a new
car ventilator. It will
give fresh air yet keep
the rain out. Made of
steel with enamel finish
they are easily installed
and do not interfere with
the windows.

—C. G. Percival.

£CAR VENTILATOR—

GAS TANK FILLER—A
simple device has been in-

vented for the gascline tank

on a Ford. This appliance HANDLE LIGHT—We show above a new type
is attached to the ordinary of handle light for automobiles which can be in-
gasoline tank and the gaso- stalled in a few minutes. It is substituted for the
line may be poured in while door handle and is a parking light as well.. The
the driver remains in the lamp is controlled from the dash.—C. G. Percival.
front seat. A diagram of
the improvised funnel-like
device is illustrated in the

drawing at the right.
—John B. Roswick. AN HOR ICOMERSS =

Something entirely new for
the convenience and com-
fort of the auto driver and
particularly for the tourist
is the auto compass which
may be attached to the
top of any closed car to
show at a glance the ex-
act direction in which the
car is moving, Used in
conjunction with the road
map, it eliminates any
4 confusion in the mind
of the driver as to the ‘

f

direction in which the
soute lies. 1HEAD LIGHT GLARE PREVENTER—The device illus- i

—C. G. Percival.

srated above may be employed on automobiles even though
new types of lenses are not being used. The construction
- of metal causes all the light to be shot down upon the road
and one need not change from bright to dim lights as these
shields protect the other motorists and pedestrians.

SPARK PLUG
WRENCH — This
wrench has a handle
connected to t h e
socket by a swivel
One can swing in-
stantly from a hori-
rontal position to ver-
tical. —A. P. Child.

MAGNETIC PICK-UP—
A long rod, which can be
safely bent into any shape
and a magnetizing device
controlled by a thumb
switch, the: coil of which
is connected -to the stor-
age battery of the auto-
mobile, forms this device.
It can pick up nuts and
M e s bolts from places hard to
' = reach with the hands.
—Allen P. Child.

WWW.americanradiohistorv.com
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California’s “Magnetic Hill” A Myth

By EDWIN SCHALLERT

In Hollywood, Calif., there exists a curious optical effect that has puzzled hundreds of motorists. At a
place known as Magnetic Hill, it is said that cars are drawn uphill by a mysterious magnetic force.
This is explained in the diagram below. Photographs of the hill are shown above and a sign that is
located at a curve is shown at the right. In photograph 1, the car is apparently headed down hill, but if
the power is shut off, it will coast backwards. The approach to Magnetic Hill is up a 159% grade and
when the corner is turned, the motorist seems to be still proceeding uphill. In reality, he is on a 29,
down grade. The effect is entirely optical and is aided by the effect of the two curves and grades.

4 {x % ' 3
%@@\MA&@C HILI{\\E\
IR e o 2o SUUN

: THIS IS ;
| MAGNETIC i §
e _lm’um feaend

v

ol

AISDEL]
DOHENY o,

g/
EAIL TUGFETH—{—\__,fI )
IT AT NI

NORMAL

Rear view of signal. §
FRONT [ 17 | 4

wn (1200

77N
sror/! LEFT TURN

A new type of stop, right turn and left turn signal combined with a tail light has recently appeared

on the market. It is operated by a manual control located at a convenient position on the dash-

board of the car and in proximity to the switch, by means of which the driver dims his lights.

The diagrams above show the appearance of the signals when in action. One is mounted on the
front and one on the rear of the car.

Front view of signal.

wWwWWwW.americanradiohistorv.com
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Scroll Saw from

_BLADE" TIGHTENER

Sewing Machine

R 3

SAW ARM -
e 5

A few pieces of scrap iron
and strips of hard wood

©
:f7%4——_-BLADE cLIp
e

ZH will enable anyone to

71 build a handy and service-
| it able foot-power scroll saw,
bl TABLE if* they follow the draw-

ings given herewith.

z X"

PIVOT

IRON BRACKET

—_——

{ BLADEI
6"—H
|

TOP OF
SEWING
F’l ACHINE

/f

PN ‘_1- - -

==Y

The plate covering the left end of the sewing machine arm is removed,
exposing the crank stud to which the short arm shown is attached. The
recriprocating motion thus obtained is transferred through the various
arms to the saw blade.
obtained at any hardware store.

The latter is of the 6-inch-long type and can be
Tension is applied to the blade by means

Lathe

With a little ingenuity ‘and patlence, anyone
handy with tools can produce a  foot-power

of the adjusting screw shown.
according to which is easiest to obtain. The iron bracket supporting it
must be rigid in order to insure the production of good work on the
finished machine.

The table may be a disk of wood or steel,

—Harold Jackson, Rep. No. 2903.

Imitating Carved
Wood

Imitations of carved wood can be used for
panels ornamenting small doors, cupboards, etc.
The material used is wall board or heavy card-
board, although it is possible to glue several
pieces of thin cardboard together to obtain the
required thickness. A mold is necessary, con-
sisting of heavy glass or metal in which the
design has been pressed or stamped. Soak the
material to be used in water and place the mold
on the surface. Place heavy boards on either
side of this assembly and clamp tightly together
with several clamps. Leave over night, and in
the morning the design will be found pressed
into the cardboard. ~Dr. Ernest Bade.

FACE PLATE
1"PIPE(TURNED) REST

wood turning lathe that will give excellent re- 'V: -
sults. The materials used 'consist mainly of =P
pipés, pipe fittings and iron rods. Wood strips B 2

are used for the treadle and the mounting bases. [ 3
The wheel from which the belt transmits the
power to the face plate may be an old wagon
wheel equipped with a heavy iron rim so as to L
give a fly-wheel effect. The bearings consist of h
pipe tees filled with babbitt. The latter metal o
may also be used for holding the adjustable tail- |
stock screw in position. The details of the tool |
rest are shown. Here again pipe fittings are [
used in the construction. The tool rest may |
be purchased or made as desired.

i
3/Q'TEE ‘

ROLLER BEARING
TREADLE

—Author please send address.

L BASE
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Helpful Laboratory Hints

By RAYMOND B. WAILES

533

with

A smoothing hammer
made from pipe fit-
tings. Head is filled

lead.

an

electric

through copper sulphate

Rays from
£light bulb passing

and ammonia
produce white light.

 —

Pipe cleaners
are very handy
f o r cleaning
various chemical
accessories such
as funnels. pi-
pettes and other
small b or e

e

tubes:

solution

For collecting gases a bridge PPpp=—>
is soldered across a vessel.
The gas tube protrudes
through a hole in the bridge.

Rubber tubing fitted = over the
handles of pliers insulate them for
use in electrical experiments. The
rubber also provides a good grip.

T

bdodid Lodu Lo Lo dedo kil Ll Lo Ll

\5) -
;Pointed tools should

be protected with a
cork to prevent dull
ing and injuring of

the ends.

on the glass with a wet grindstone or whetstone. A pencil
is used to write upon the roughened surface so produced.

;Erasable labels for bottles can be made by grinding a spot
The markings can be quickly and easily erased.

Scratch glass tubing

with the back edge

of a hacksaw blade.

Break the tubing be-

tween the fingers at
this point.

WWwWW.americanradiohistorv.com
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Building the Motor Hoop

By JOHN GALEN BARBER

80" TIRE MADE OF TWO 30X 3"
CASINGS: TUBES IN
SAME WAY

BEVEL KSOLDER

RIM-MADE OF TWO SMALL RIMS
FLATTENED OUT TO 54" RADIUS- BEVELED
AND WELDED.

SECTION

PULLEY TRACK BENT TO OUTSIDE DIA.OF 54" ON
BLACKSMITHS TIRE-BENDING MACHINE

/TRACK

i =67, P

B e

SECTION OF. RIM

W -SPECIAL VALVE USED - MADE BY
SOLDERING TOGETHER TWO SECTIONS:
PASSES THROUGH 3 SLOTS IN RIM

AND TRACK.

S -MAKE ONE
LENGTH (APPROX)48

3n
8

TOP VIEW OF PULLEYS

¥
" AND HOUSINGS

/

C-mAKE TWO 3
LENGTH (APPROX) 47 5

INNER RING SEGMENTS

&
/qf) I

7 STEEL BOLT-{

% DRILL

ENDS —>

FLATTENED
AND DRILLED

HOLE FOR MOTOR LUG DRIVE

b—i—— T 5" ==z Ll PULLET-K A T
6 16 COLD-ROLLED i
2L ROLLERS -U
i6 HOLE olg
FOR PIN <
1
— |
A5 |
16 t6 LEATHER
FACING PUT ON _:__
WITH RIVETS OR|_ |
CEMENT —]
MAKE FOUR
: A MAKE Two§
A ! PULLEY HOUSINGS J-T & P\ i
= .

The motor hoop is an interesting idea as well as a practical vehicle. It garage could be used for the construction of this vehicle and the mechan-

will give efficient, economical service and is capable of traveling at a
speed of approximately 35 miles an hour or more. The device has been
so designed that those parts generally found in a small service station or

ical ability for building it is usually available locally. There is no doubt
but that it would attract considerable attention. It will ride smoothly
and can negotiate bad roads with ease.
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STEERING WHEEL STANDARD 16" WHEEL BOLTED TO
AND MOTOR SUPPORT — D G OUTSIDE OF J——»$
MAKE TWO Lk
e STEERING WHEEL -
2 b | 3" ADAPTOR 49-‘{ CLUTCH LEVER ]
e ——\—_El 2" oLt s '—":T PIVOTS HERE
) SRLE W A i
S R < @ — = T ~ _
ro : o £ CROSS-PIECE
4 %17 COLD ROLLED STEEL —»| — FOR SEAT-R
3 " et B B \ an |
| 6 DRILL 2 oriLL J e ALY
} o
E N ‘
" OFF SET TO CLEAR
NOTE: ONE LUG ON i 6" % ' MOTOR PULLEY
CRANKCASE OF MOTOR l K\L
HELD BETWEEN TWO OF v ™~
THESE STANDARDS. — ! —_
1 g ]
2*8 STEEL A ¥ BOLTED TO
NOTE: NOTCHED - g/ \ | OuTSIDE OF "T” |
GAS AND SPARK CONTROLS SEGMENT For "~ = —r

ATTACHED CONVENIENTLY TO
STEERING WHEEL

3" y >
FILLING CAP 6 ¥i4 BOLT

)

An

10"

(2 ko
SHEET [RON éxjf STEEL
END VIEW MAKE TwO
“—SHUT OFF COCK CLAMP - F

GASOLINE TANK-E

" NOTE:CHAIN DRIVE MAY BE SUBSTITUTED,
WITH OR WITHOUT CLUTCH ON
MOTOR SHAFT

FITS OVER SEATY
CROSSPIECE HERE

STAND -swiNGS UP UNDER SEAT
WHEN NOT IN USE~

IDLER ADJUSTRENT 'C™

CLUTCH LEVER {
oy

-
o~
N

ol

BOLTED TO'D HERE

IDLZR PULLEY-O 1% pia.

LL the parts of the motor hoop are lettered, and the detailed drawings
A for each part are given and their association can easily be found by
reason of the corresponding letters. The rim of the motor hoop is made
of two standard rims, cut and welded together. The channelled iron track
is bent on a blacksmith’s tire-bending machine, and the brake parts are
welded together. The tire with which this device is equipped is made by
vulcanizing two standard 30 by 3 inch tires. The inner ring to which the
motor and accessories are attached is bent from round bar steel. These
sizes of course may vary if the individual attempting to use the motor
wheel is of unusual physical proportions. The outer tire and rim re-
volve about the inner ring on three rollers, one of which is driven by
the motor. Power from the latter is transmitted from the 9-inch pulley on
its shaft, to a 2-inch pulley, thence to the shaft drive roller, and finally to
the big outer tire. A chain drive may be used if desired, but in this con-
struction a belt was used and a clutch added as_ illustrated. Spark and
gas controls are attached to the steering wheel, which is a dummy and
serves merely as a convenient grip. Steering is accomplished by shifting
the balance of the machine causing it to lean in the direction in which it
is desired to turn, as in the case of the child’s toy hoop. Ordinary brak-
ing is done by reaction against the motor compression. The foot brake is
used for emergency or quick stops. The operator prevents the machine
from falling by extending his foot on either side, and when the machine
is not to be used for a while, the operator lets down the stand, normally

folded under the seat, where it is held by a spring clip.

NQTE SEAT 1S AIRPLANE, AUTO
BUCKET, OR MOTORCYCL
SEAT

< FINGER WHICH
ENGAGES
NOTCHED SEGMENT

DRILL

. L

3" 1 =
6 X137 BoLT r—-—'/ 232

BRAKE

FILLED IN WITH
WELDING TORCH

'y

PULLEY
TRACK

igw B4

i6 X 4 STEEL
3*

i BOLT

H-

.
Relhng

3° <
i€ oRiLL —

-

E

-
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A rivet that is self-clinching and does not re-
quire the use of a metal backing of any kind
is shown in use above. The illustration in the
upper left-hand corner shows the rivet ready
for use. It may be used for holding sheets of
metal together and also may be employed in
place of toggle screws. For fastening together
the corners. of steel stock bins, this rivet is
most available. Only a hammer is needed to
apply it. The various steps are shown clearly
above. The rivet is placed in the hole, and is
then hit with a hammer. For simplicity, our
drawings show only one sheet of metal, but the
rivet is to be used for fastening together two or
more sheets. With one blow of the hammer,
the rivet is changed from the shape shown in the
first of the progressive diagrams to that shown
in the last of them.—Walter T. Markowski,
Rep. No. 192,

Tee Square

BALLS FITTED HERE,

-
o 3|

BALL RESTS AGAINST
TOP PLATE

TOP PLATE

4 £

. 8-

@7 777
Hard

%%%Zm%z%{
DM
-D o

: | §
’ @%L aod
—=Fe” ~WASTE PAPEU

HOLE FOR SCREW

LOWER PLATE
CHAMFERED HOLE

SURFACE OF DRAWING. BOARD

Fitted with the ball bearings shown above, a tee
square will travel over the whole of the drawing
board with the greatest ease, no matter how
long or heavy the tee square may be. For large
tee squares, four ball bearings should be used
and are placed as shown. Two metal plates are
used at each bearing and in one of them a hole
is drilled and chamfered. The other plate is set
flush with the top of the square and the two are
held together by machine screws. This device
has another advantage in that it keeps the tee
square slightly above the paper and prevents the
dirt marks that are often caused by the arm of
the square. —C. A. Oldroyd, Rep. No. 4433.

In shops or factories, where there are machines
driven by leather belts, many interesting exper-
iments in static electricity may be performed.
A wire motor that will revolve briskly is made
from two pieces of copper wire, one used as the
shaft and the other, bent at the ends and center
as shown, is used as the rotor. Bits of string
or waste will stand perpendicular if held down
with small weights. Grotesque paper figures
will perform in the same manner. Bluish static
discharges can be seen at the points indicated in
the above drawing and are particularly spectacu-
lar in the dark. Sparks can often be drawn to
the end of the finger, particularly on dry days.

—H. S. Fox, Rep. No. 5439.

Fyrnace

PORCELAIN
HEATING
coi

4
I

A 4
e A
", )
=

f
i
gy

A small electric furnace for use in the experi-
menter’s laboratory for melting small quantities
of metals may be made from a heating coil of
the type used in standard electric reflecting
heaters. The coil is mounted in a plaster of
paris base and.leads are provided as shown. The
metal to be melted is placed inside of the porce-
lain tube and the current turned on.

—E. C. Zimmerman.

www americanradiohistory com

SL_JCTIOg PUMP

Even though rivets are most ordinary accessories
in metal working, still it is surprising to note
how often they are incorrectly applied. The
holes that are drilled for rivets should always be
just large enough for the rivet to slide through
as at A and B. If the hole is too large as at C
and the rivet is placed under any strain, it will
soon bend out of shape and probably shear off.
In any event, the joint will not be a tight one.
When using rivets in wood, the drilled hole
should be slightly smaller than the rivet where-
upon the -latter should be driven in. Of course,
the correct hammer to use in riveting is the type
shown at A. The end of the rivet should be
smoothly turned over until it assumes the same
appearance as the opposite end. Rivets set
flush as at D should also be tight in the holes.

—Pan, Rep. No. 6535.

Air Pump

FAUCET ——

SUCTION /
PUMP A

FILTER/

PLASTER
CASTING

An air pump that is especially adapted to force
filtering may be made by following the direc-
tions given above. Two different types are
shown at A and B. The first is merely two
glass tubes welded together in the form of a
T. The water enters the short arm of the T
and goes out through one of the long arms. As
it does this, it carries bubbles of air from the
other arm of the tee with it, creating a partial
vacuum. A partial vacuum is therefore created
in the receptacle of the filter and the filtering
process may be carried to a completion very
rapidly. The pump at B is made from three
brass or glass tubes and two plaster casts bolt-
ed together as shown.

—C. A. Oldroyd, Rep. No. 4433.
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LAVENDER RAYS
Editor, SCIENCE AND INVENTION:

What good do the lavender sun rays
give to the human body? If so, is
there any way how to separate them
in order that they can be used as a
medical remedy?

A. STARENGA,
Detroit, Mich.

. (You are evidently referring to the
wuitra wviolet rays. Ultra wiolet rays
are being used in the hospitals today,
and an article on that subject appeared
in the May issue of SCIENCE AND IN-
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being used by a great many perform-
ers on the stage. In accordance with
SCIENCE AND INVENTION Magazine’s
policy not to disclose those tricks used
by regular performers, we cannot de-
scribe this system to you. It is, how-
ever, fully described in the excellent
book, “Magic”’ by Hopkins.

A person freeing himself from a
pair of handcuffs is a simple mat-
ter, and if you purchase a pair of
handcuffs from any of the magical
supply louses, you will become ac-
quainted with the secret of low the
device works.

VENTION Magazine. We would advise
that vou refer to that issue. The rays
may be produced artificially by either
@& quartz mercury vapor lamp, or by an
arc with iron electrodes. These rays
do not penetrate ordinary window
glass, but readily pass through quartz
glass.—EDp1T0R.)

S. & I. INDEX
Editor, SCIENCE AND INVENTION:

For some time I have been a subscriber to the
magazine SCIENCE AND INVENTION which you pub-
lish, and which in my opinion is the best which
is published in your country, for its magnificent
presentation, its excellent scientific material, and
above all, for the original graphic forin, by means
of which it discloses recent scientific discoveries
and many other points of knowledge of interest
to its readers. The readers, in this manner, easily
retain in memory the published data, without be-
coming weary, but on the contrary its style at-
tracts them to pages of so interesting a maga-
zine.

So that the interest of this periodical which
you publish may be much greater, and above all
so that the utility of SciENCE AND INVENTION can
be at the maximum, all that is wanting is an
alphabetical index to be published every six
months, which will give all the articles which
have been published in your magazine. Thus the
reader who wants to consult any scientific mat-
ter will find without any great trouble, by means
of said index, the numbers of SciENCE anNp In-
VENTION in which are treated the themes sought
for.

If you accept my suggestion, then SCIENCE AND
IxvENTION will be a scientific encyclopedia which
can be consulted at any moment by its readers,
and the great number of articles of real interest
which it publishes in all its numbers will cause
it to occupy a high place in the library of any
person who is a lover of scientific investigation,

Francisco Ruiz Escorto,
Quadalajara, Jal, Mex.

(Publishing an alphabetical index every siv
months in the magazine wonld take away a lot
of the reading matter, and consequently this idca
is not wvery good. There is a possibility that a
complete index will be published at some future
date, and will be sold at a nominal charge to those
readers of ScieNce anp INVENTiON Magazine de-
siring it. The cost will not be more than that
cxpended on publishing the index.—EpiToR.)

PERPETUAL MOTION
Editor, SCIENCE AND INVENTION:

Some readers of ScieNce AND INVENTION have
been ‘throwing “wet blankets” at me, by intimat-
ing to me that T have no definite system or
principle for the construction of a gravity operated,
perpetual motion machine of more practical value
than - the thousands of alleged perpetual motion
machine models of the past; that I either haven’t

v v v v v

250.00
for Killing Rats

SCIENCE AND INVENTION MAGA-
ZINE offers the following prizes for the
best new methods for exterminating rats.
See .lJuly issue of this magazine for full
etails.

v v v,

First Prize
Second Prize
Third Prize ........o.....
Fourth Prize
Fifth Prize
Sixth Prize .........
Seventh Prize

Suggestions must be accompanied with
photographs or affidavits sworn to before a
Notary, or if a trap is entered, a model
must be submitted. Contest closes at noon
in New York on October 15th. All sugges-
tions must be in our hands at the time. The
number of entries per person is not limited.
In event of a tie for any of the awards, an
identical prize will be paid to the contest-
ants so tying. Address entries to Editor,
Rat Contest, c/o Science and Invention, 53
Park Place, New York City.

PO OO T OO Oww
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SCIENCE AND INVENTION desires to hear from its re
solicits comments of general
opinions on science subjects.
on this page.
them in both palatable and unpalatable forms.
to say, this is the place to say it.
e REERE. words and address your letters to Editor—The Readers Forum, c/o
Science and Invention Magazine, 53 Park Place, New York City.

scientific interest, and will

enough brains to know that I am a deluded mortal,
or am seeking notoriety, and if I have a princi-
ple for such a machine that is operative, why don’t
I attempt to win the $5,000 prize that SCIENCE
AND INvENTION offers (I will explain my delay on
such later). They also ask why I don’t organize
a company and sell “stock’ or shares; that they
would like to invest a few hundred dollars in such
a promising venture. (some more delightful sar-
casm). This is rubbing my fur the wrong way,
I am now on my mettle, and I feel like “going
over thie top.” I will either vindicate myself and
all bona fide perpetual motion experimenters of the
past and present time. or die in the attempt.

I expect to give the readers of SCIENCE AND
InveNTION some details of the mechanical leverage
principle embodied in my machine in the near
future that will be likely to start a new variety of
models.

Jacor H. RENNER,
Dover, Ohio

(Many of our readers have submitted perpetual
motion ideas to us and have entered '‘definite
systems’ into our contest. The difficulty with these
is that the systems do not work after the models
are built. We shall nevertheless be pleased to re-
ceive your miodel as soon as you have completed
the same and if iv works, give you enough publicity
if you desire to wvindicate yourself.—EDITOR.)

SUPER-NATURAL PHENOMENA
Editor, SCIENCE AND INVENTION:

I am writing to you in an endeaver to obtain
authentic explanations of various so-called super-
natural phenomena, which are accomplinshed by
persons claiming to be endowed by occult powers.
Although I am a skeptic myself, I am somewhat at
a loss when it comes to reasonably explaining the
technique employed by these modern charlatans.

As TIngersoll remarked, “Ignorance is satisfied
with appearances, with assertions and intelligence
demands facts.” I aspire to belong in the latter
classification which explains my writing this query.
. To begin with, I have a friend who is a prom-
ising young genius of the coming generation, who
claims that there is something to mental tele-
pathy, yet can’t say what it is. The reason for
his belief in it is remarkable if true, and 1 have
no reason whatsoever to doubt it. My friend
attended a performance of a well-known seer at a
theater in Portland, and during the demonstration
the seer passed among the audience answering
various questions. When he came to my friend he
asked him for a question. He pulled his card
case fromn a pocket, and asked the mind-reader
what was the membership number and the regis-
tration number on the lodge card. The mind-
reader, with no hesitation, gave them correctly
without (presumably) knowing even if there was a
card in the case. This happened while my friend
was visiting in Portland.

When this same seer came to Seattle he claimed
the power of mental vision, and demonstrated it by
driving the chief of police’s car through crowded
streets, while blindfolded and with no one in the
seat alongside of him.

here is another performer who claims to be
able to free himself after being handcuffed and
shackled by anyone. What are the tricks which
he employs?

A fourth thing which T have often heard related

but have never heard explained is the old-fashioned
method of locating water with a willow wand.
The mere fact that it will not work with everyone
seems to be sufficient proof that it is not all it is
claimed to De.
. Still another thing which I cannot understand
is how a performer after inducing sleep by hypnosis,
can drive a spike through a subject’s hand and
\_mthdraw it without leaving a scar. The sub-
ject can also be suspended between two chairs and
support a great weight.

I would be very much obliged to you if you
would explain all the above in a thorough fashion
as most persons doubt everything unless they are
fully explained.

K. F. Rupovrry,
Richmond Highlands, Wash.

(The first effect which you have described,
namely, the reading of a card by a so-called mind
reader in a theater, 1s a relatively old ‘trick, this
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aders. It
appreciate
The arguments pro and con will be aired
This magazine also relishes criticisms, and will present

So if you have anything
Please limit your letters to 500

Yon are right when you state that
there is nothing in the willow wand
meihod of locating water. The claims
of the divining rod operators have
been time and again explained by

scientists.
Hypnosis is a well-known effect.
But it is not necessary to induce

hypnosis in order to drive a meedle
or a nail through the hand, or un
order to suspend a great weight while
being supported between lwo chairs
awith the heels on one chair and the neck on an-
other. There are many performers, both on and
off the stage, who can accomplish this feat. Onc
particular performer in Germany has a wvery re-
markable act during which he is nailed fast to a
board, the nails passing throngh the palms of the
hands and through the feet. He is not hypnotized
before the performance. Hypnosis may in some
individuals inhibit the function of the sensory
nerves, so that the feeling or pain is not regis-
tered in the brain,

For example, yon mav have been interested in
some work and found that after completion of the
work, you had either cut yourself or burned your-
self ‘at sometime while busily engaged, and vet
you wondered why you didn't feel it. The same
veason applies here as in the case of ‘“‘self
hypnosis.”’—EDITOR.

DISLIKES GAMBLER’S TRICKS

Editor, SCIENCE AND INVENTION;

I am a boy eleven years old, and ever since
I was seven I have been intensely interested in
human physiology. I have read five books on it.
Last summer I started to read SCIENCE AND INVEN-
TioN. I thought that it was written, arranged
and edited in a most strikingly fine way. Al-
though I have studied the human body, I am
by mo means well acquainted with the mysteries
of electricity and astronomy. Your magazine has
done more to help me in this way than any printed
matter 1 have ever come across. One of the
things I particularly admired was the way those
serial stories were written. *“The Man on the
Meteor” I think ‘was written with such exact-
ness, in such fine language, that it could rank
with the good scientific novels and be far above
that class of trashy narratives so much in cir-
culation now. If Mr, Cummings is now a reader
of this magazine, I take this opportunity to con-
gratulate hun. I would never miss reading “Dr.
Hackensaw’s Secrets” by Clement Fezandié, and
“The Living Death” by John Martin Leahy, is
to my mind a fine example of a true scientific
novel. But there is one thing in this fine maga-
zine that seems to me out of place, and that is
Mark Mellen’s “Gambler’s Tricks Exposed.” I
not only think it void of scientific interest, but
consider it an encouragement of iniquitous and
foolish ways of spending time and money.

Well, so much for the disagreeable part of the
story. 1 want to congratulate you on this fine
work, and hope that it will ever meet the success
it deserves. .
SamutL F. THOMAS,

New York City.

(You will notice that the gamibler’s tricks have
been discontinued by this publication. Thanks
for your compliments.—EDITOR.)

Station

WRNY

NEW YORK
258.5 Meters - 1160 kilocycles

is owned and operated by the
publishers of this magagine

Our editors will talk to you on —

Monday 900 PH. ~ Tuesday SI0LHM.
Wednesday S00PM. - Friday SIOPM.
of -each week.

TUNE IN ON
WRNY




538

b=

RECIPES & FORMULAS |

Science and Invention for October, 1925

Cleaning Bottles

SOLUTION OF
MUSTARD AND
WATER

If a solution of mustard and water is poured
into bottles allowed to stand for 30 minutes,
and then removed, after having been shaken
thoroughly, any odors left in the bottle by
chemicals will be removed. —N. Greenspan.

Varnish

An excellent varnish may be made by dis-
solving sealing wax in alcohol. As the seal-
ing wax may be obtained in all colors, many
uses will be found for a varnish of this nature.
It dries with a smooth, glossy surface that
gives a very pleasing effect.

—A. A. Blumenfeld.

No-Glare Bylb

To reduce the
glare from an
electric  light
bulb, turn on
the bulb until
it is thorough-
ly warm and
then wipe the
surface with
the face of a
piece of car-

BLUE FROM bon

paper.
CARBON  Enough of the
PAPER ink will ad-

here to the
bulb to reduce
the glare ef-

fectively.
~—P.Boissineau
Rep. No. 504.

“=====——— Fdited by S. Gernsback T

Leather Polish
TURPENTINE

Eye Shield

EWE
SHIELD

A "=~ CUT OUT
=="FOR NOSE

Dissolve a pound of beeswax in enough tur-
pentine to make a mixture of the consistency

of cream. This makes an excellent polish for

leather and should be applied with a piece of
flannel. —Peter Gudos, Rep. No. 21,320,

Hand Soap

An eye shield for a microscope is of great
assistance, especially wheére the instrument is
to be used for long periods of time. One
may be cut from cardboard to the shape
shown, the hole corresponding in size to the
barrel of the microscope. A mistake was made
in the above drawing and the eye shield should
be tilted at an angle opposite to that shown
so as to exclude light from eye.—E. Zimmer,

Hydrometer Holder
STORAGE

A good hand soap can be made by mixing

laundry soap with sawdust. First soften the
soap with oil so that it can be thoroughly
mixed with the sawdust. —Enrique Corral.

Cork Remover
WIRE WOUND
AROUND
TEST TUBE

THREE PIECES
If three pieces of OF TWISTED
wire are twisted WIRE
together and the
ends are turned at
right angles as
shown, a handy
cork remover will
be made. Place it
in the bottle and
shake until the
cork is caught by
the prongs. The
cork can then be
readily removed.
—Arthur Kern.

A simple holder for a hydrometer can be made
by hanging a large test tube from the edge of
a storage battery by means of a wire wound
as shown. In this position the hydrometer
will always be at. hand when it is desired. It
can never get lost and furthermore will not
drip over the carpet when removed from the
battery after use.

—George A. Coates, Rep. No. 12,052.

www americanradiohistory com



539

Science and Invention for October, 1925

ADIO . |

G '
r&%ﬁi?&‘ K

Superpower—Is It Here to Stay ?

By JACK MILLIGRAM

Station WGY located at Schenectady, N. Y., has been con-

ducting a series of tests on superpower in order to determine

whether or not static and fading can be overcome by ‘“brute

force.,” To date, the results have not been as gratifying as

one might expect from a station with 50 kilowatts of power.

Part of the apparatus used at WGY is shown in the photograph
at the left.

G

The photograph at the left below shows the transformers in the power line and the
house which contains part of the power control apparatus at WJZ, Bound Brook, N.J.
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culating around the high powered vacuum tubes at
WJZ is fed in order to remove the heat that it has
absorbed from these gigantic oscillation generators.
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structional methods used for these tall masts can be gained from the photo-
graph. They rest upon solid concrete bases sunk many feet in the earth, but
interposed between the actual steel of the mast and the concrete are huge
porcelain insulators as shown in photograph in the lower right-hand corner.

The photograph in the lower center above shows a general view of the new
location of WJZ which by the time this article reaches you should be in
operation or at least under final tests. The mast on the far side was not yet
completed at the time this photograph was taken and some idea of the con-

HE question that is arousing the believe that a station should not he desig- the pond” we find a station has opened, oper-

greatest interest among everyone at

all connected with or in contact with

radio today is that of superpower
broadcasting. Let us first make clear to
everyone just what constitutes such a propo-
sition. Of course, you might call some of
the stations that are in operation today. on
2,000 or 3,000 watts, superpower stations,
but in the writer’s opinion. this is not the
correct nomenclature.  When we come
right down to it, 3,000 watts or even 5,000
watts are not really superpower and so we

nated as a superpower station unless it is
using over 10 kilowatts output. Such is the
case with WGY which station is in opera-
tion today and with WJZ, which by the
time this article is being read will prob-
ably be conducting a series of experimental
tests. It is expected that in the near future
KGO will also bloom forth on high power.
WGY is using 50 kilowatts. WJZ will
have a similar rating and probably KGO
will be in the same class. KDKA has also
plenty‘of power “on tap.” Looking “across

wWwWW.americanradiohistorv.com

ating on a power of 75000 watts or 75
kilowatts. This station, located at Daventry,
England, is owned and operated by the
British Broadcasting Co.
WHY SUPERPOWER

Some people often seem to wonder why
superpower broadcasting is considered to
be a necessity. We can answer this quickly
and easily. In the first place, more energy
is radiated from a superpower station than
from one of the ordinary type and therefore
more energy is picked up in the receiving
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aerial. It of course follows that the volume
produced by the receiving set will therefore
be greater and the static-signal ratio will
be greater. We cannot lower the static level
but by using superpower we can raise the
signal level to a point so far above the
static that the latter will not be noticeable.
Another ‘reason put forth for the building
of superpower stations is that with the
greater resources behind the companies who
promote this work, infinitely better pro-
grams-can be presented to the public. Fur-
thermore, when matters become stable, a
few stations can supply the needs of the
public where hundreds of others are needed
tocday.
each station will have a correspondingly
large group of listeners-in.

There are many opinions expressed to-
day by those interested as to the effect of

Interference will be reduced and.

to interference will be experienced, except
by those who live within a radius of three
or four miles of a station. This number
can be cut down to an enormous extent if a
certain procedure is followed out in locating
the stations. In the first place, a super-
power station should not be located directly
in the heart of a large city. To do this
would be disastrous as it would cut off
thousands of listeners from other stations
during the hours that the superpower sta-
tion was . broadcasting. If, however, the
antenna and power system for the station is
placed out in some isolated part of the
country, several miles from the nearest large
town, the defects of superpower will be
greatly reduced and it will be found that
a comparatively small number of persons
will be affected by the installation. Such
is the case with the new locations of WJZ
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nated and record them directly on the dial.
Keep this wave-trap unit at least two or
three feet away from your receiving set
proper so that the field of the coil L1 will
not interfere with the inductances in your
receiving set. By the use of a device of
this nature, you will undoubtedly be able to
tune out even high powered broadcasting
stations in the immediate vicinity even
though the receiving set that you are using
may not be particularly selective in itself,

Our choice of good receivers for use for
the coming season is illustrated in Figs. 2,
3 and 4. Probably the best of these three is
that shown in Fig. 4, and it is a standard
type of well made Super-Heterodyne. Such
a set when properly constructed will do just
about all that can be desired towards selec-
tive reception. The other two sets shown
run each other a very close second. One
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The three parts of Fig. 1. A, B, and C, show the details of an excellent
type of absorption wave-trap that should aid in reducing interference from
The trap may be incorporated in a single

nearby high-powered stations.

superpower. A good many are of the
opinion that the erection and operation of
such stations will not benefit the broadcast
listener at all, but on the contrary will have
a detrimental effect on radio in general.
Others believe that a series of judiciously
placed and correctly operated superpower
stations will be of enormous benefit to every-
one concerned. It is said that a series of
15 or 20 broadcast stations using 50 kilo-
watts power each and correctly spread over
the surface of the United States could sup-
ply a diversified selection of entertainment
to the listening public and that the various
programs could be of such high class that
this comparatively small number of stations
could give the public everything that they
could possibly desire in the line of broad-
casting. Undoubtedly this is true and if cer-
tain features of the situation are carefully
studied and followed by the engineers doing
the work, superpower will undoubtedly be
of great benefit to all. Such an arrangement
as mentioned above would allow several
different programs to be broadcast and with
50 kilowatts in back of each one, even the
most ordinary three-tube receiving sets
would be able to receive from any one of
the stations desired even though it be 3,000
miles away by air line. With the proper
spacing of these stations, no trouble due

and WGY, photographs of which are repro-
duced herewith.

A GOOD WAVE-TRAP
In order to help those who are located so

close to high power broadcasting stations
that their regular sets will not tune them

- out, and also to help those who do not have

very selective receivers, an excellent type of
wave-trap is illustrated in Fig. 1A, B and C.
This is known as an inductively coupled ab-
sorption circuit and operates somewhat as
follows. The signals coming in from the
aerial to the set have to pass through the
small coil L. Coupled closely to this coil
L is another inductance L1. Shunted across
the latter is a variable capacity. If now
the circuit of this capacity and L1 is tuned
sharply to any one of the waves being re-
ceived, it will absorb that wave to such an
extent that little, if any, energy from the
particular broadcasting station operating on
that wave-length will reach the receiver and
hence the ears of the operator. Obviously
with a variable condenser, many different
stations can be cut out with a device of this
nature. If you will incorporate it in a small
cabinet, entirely separate from your receiv-
ing set, you can calibrate the dial after the
manner shown in Fig. 1C. Note the points
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