b
k

ar

EXPERIMENTER PUBLISHING NEW YORK, PUBLISHERS OF
NEWS - SCIENCE & INVENTION _ THE EXPE NTER - MOTOR CAMPER & TOURIST
i i T oY LR & JURLS




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
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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

WwwWwW americanradiohistory com



Science and Invention for October, 1925 507

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



531

Science and Invention for Qctober, 1925

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.
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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
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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.
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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.

Y, 7 o

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.

3 [ [ . !
" (- I l Above: The water cooler into which the water cir-
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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

ool - b TERMINALS
@/ ON SET
-FIG. 1~

STURNS OF Ne.20
_D.C.C. WIRE OVER L4

NEUTRODYNE
¥ 45 TURNS oF  F16.2- —>
NS 26'D.Ce, wiE
L 7...—6 3" DIA. TUBE
N0005 MF VARIABLE
CONDENSER

BROWNING-
DRAKE —-
-FIG.3-

-C-

® TOTUNEOUT. @
A >/ S

SUPER- HETERODYNE
~ BIiG . 4=

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
where certain interfering stations are' elimi-
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cabinet and the dial calibrated for tuning out certain high-powered stations.
Figs. 2, 3 and 4 show our choice of good receivers for use in congested
districts or where interference is bad.

is a standard Neutrodyne that is properly
constructed and operated, and the other is a
Browning-Drake receiver such as that de-
scribed in the September issue of this maga-
zine. You will find any one of these sets
to be most selective in operation.

A statement made to the writer by one
of the officials of a company contemplating
the erection of a superpower broadcasting
station recently brought the following fact
to light. This official said, that if the ma-
jority of the listeners-in are not satisfied
with superpower broadcasting after they
have had a fair trial of it, that the station
will not continue with its proposed program,
but will cater to the wishes of the majority
and continue with their work in the same
manner as has been their practice heretofore,
or. in other words, on low power. Obvi-
ously, this is a fine sentiment and should be
the one expressed by companies interested
in this proposition. After all, the listener-in
is the one who must be pleased, for without
him, broadcasting is nothing.

WHO WILL PAY?

Now let us consider another aspect of this
situation. Obviously superpower stations
are going to cost money and lots of it. Not
only is the intial cost of a station of this

(Continued on page 564)
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Radio As An Aid To Humanity

541

Above: A lifeboat put out
from shore and equipped with
a direction finding radio set to
aid in locating boats in dis-
tress. Right: Broadcasting
descriptions of criminals to aid
in their capture.

A How radio can be 6f aid ‘l

 § i to physicians and sur-
b
1

geons. 1

/ 77// / /r

A radio equipped lifeboat
used for escaping from
crippled or sinking vessels.

ITTLE did
sent his first memorable signal consist-
ing of the letter S across the Atlantic Ocean
in 1901, that some day the science upon
whose surface he was just beginning to

Marconi dream, when he

make an impression would command the
world-wide interest and use that it does
today, only twenty-four years after his first
trans-oceanic test. After those first experi-
ments progress was slow. In fact, so slow
was it that no legislation governing the use
of radio was made in this country until
1912, From this point onward, however,
the strides have been enormous and today
we only have to look around us and read
the daily papers to find out what important
and tremendous parts radio plays in our
everyday life. A great epoch-making step
toward aiding humanity by radio was made
when installations were first placed on board
sea-going vessels for communication with
shore. Most of us remember the heroic
work of Jack Binns, the radio operator of

the Republic, who, by sending out a distress
signal and the location of his ship, saved
the lives of hundreds of passengers. With-
out radio this could not have been done.

And so it goes that day by day further
steps are taken in the development of radio
apparatus and its applications. One of the
greatest of these, and it relates to sea just
as does the episode of the Republic, is the
development of the radio direction finder.
Today a vessel hundreds of miles out at
sea can get its exact position on the surface
of the globe, by radio even though the
chronometer and other apparatus may be
out of order. After sending out a certain
signal, which is received by a so-called radio
compass, computations are made at the
share station and the position of the vessel
is plotted. This position is then transmit-
ted back to the ship. Commanders of many
vessels avail themselves of this service as
a check against the calculations of the navi-
gating officers.

WWW.americanradiohistorv.com

Radio to an extent is putting the chrono-
meter in the background for the ocean navi-
gator. The radio direction finder has also been
applied to another phase of saving life at
sea. As in the two illustrations above,
lifeboats on board many ships are being
equipped with small, compact, yet powerful
radio transmitters which can be employed
to send out distress signals after the ship
has been deserted in time of distress. For
use in connection with these radio equipped
lifeboats, direction finders have been in-
stalled on various small boats which put
out from the shore and during foggy
weather these boats can circle around un-
til they pick up the exact location of the
lifeboat from the ship in distress and can
thus locate it and guide its occupants safely
to shore. Of course, the signals sent out
from the transmitter are also often of aid
otherwise, inasmuch as they may be picked
up by large vessels. If the operator on the

(Continued on page 570)
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Radio-Controlled Ship

By HAROLD T. WILKINS

8KEYS CONTROLLING -
Jol s N
SENT TO THE SHIP : a
BLOWN, ETC. BY RADIO WAVES!
SENT-FROM -THE_SHORE,

A new type of radio controlled ship was re-
cently demonstrated in the Gulf of Spezia.
An oil burning launch entirely devoid of
crew sped swiftly toward the sea, stopped,
swung on a new course- back toward the
shore, sounding her siren at intervals. She
also darted to the right and to the left under
the direction of the radio brain situated on a
nearby terrace. Signore Professor Fiamma
is the inventor of the radio control which
made this possible. The underlying princi-
ple of the system is the transmission of sev-
eral wave-lengths, an impulse of each wave
causing certain mechanical movements to
take place on board the ship. Eight differ-
ent wave-lengths control eight separate
movements of the mechanism. The ship
is shown at anchor at the left and its in-
ventor at the control box at the right.

Mechanically Controlled Tuning Dials

B~ - “~._2 RATCHET WHEELS
. . WITH TEETH IN

~ OPPOSITE

\ DIRECTIONS,

)
)
¥
]
1

AlR BULB

Here is another type of mechanical control wherein compressed air from

Several devices are suggested here which will eliminate the necessity for r € d

turning the dials on a radio set. Above: A flexible shaft turned by a a bulb actuates one or the other of a pair of cylinders, according to the

knob operates a worm gear which in turn revolves another gear attached direction in which the valve is turned. Specially designed plungers actu-
ate ratchet wheels in opposite directions.

to the shaft of the instrument.

VAR. ’_,__-_-—-.__\ BATTERY
COND. A" RATeHET WHEELS > V !
BATTERY
(P
A 4
PUSH BUTTONS PUSH BUTTONS

@

A principle similar to that shown in Fig. 2 is here shown adapted to elec- In this type of mechanical control, a reversible electric motor drives a

trical operation. Two solenoids each connected to a push button operate series of gears which operate the shaft of the vanable' msgmrqent. .Elther

the plungers which in turn actuate ratchet wheels in opposite directions, one button or the other is pressed according to the direction in which the
so that the dial can be turned either way desired. operator desires the dial to be turned.—H. W. S.

www americanradiohistory com



Science and Invention for October, 1925

543

Radio Enters Jail

Lef-: The radio set
that supplies in-
mates of Sing Sing
witaentertainment.
Noze the power
amplifier at ex-
treme left.

1]}

Right: A prisoner in his cell operating a radio receiving
set which was almost entirely constructed by himself.
THE latest place that radio has invaded in its rapid
traveling throughout the world is jail. One famous
old prison has recently made concession to its prisoners
and allowed them the use of their own or community
receiving sets. Add this to the ball games and other
entertainments that are to be found in the up-to-date
prison, and it almost makes us want to break in
there and enjoy some of those good times ourselves.
As one of our photographs above show, there is a complete loop
receiver in use that enables the operator in charge to tune in many
broadcasting stations throughout the country. From this set the
music and entertainment can be distributed to auxiliary loud speakers
throughout the prison and thus all can be served from the one set.
Not only is this done, but there are many other sets in use in this
jail. For instance, as shown in the upper right-hand corner, one

of the wardens in charge of, a particular section of the jail has
a set and loud speaker at his desk. With it connected to an outside

The photograph above shows
another radio set installed at
the desk of one of the keep-
ers. With its amplifer and
loud speaker, it is capable ot
supplying music and enter-
tainment to many prisoners.

aerial, he gets volume
enough for a good maiy
of those in the immediate
vicinity to hear what is
going on. Undoubtedly it
is possible for the prison-
ers to learn many things
in this way. They can keep
. up-to-date on happenings
in the outside world, and
o if they tune in to the
proper stations caneven take courses in various subjects by radio. Fur-
thermore, in the workshops of the prison they can learn the mechani-
cal side of radio and thus a new trade is opened to the prisoner.
He can learn to make various instruments and to assemble and wire
up radio sets. Furthermore, if he is of a studious nature and de-
sires to do so, it is possible for him to obtain books on the theoreti-
cal side of the subject and thus equip himself mentally for a new
position when he is released. Obviously the application of radio
in this way is a great asset to humanity.
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New Paper Disk Loud Speaker

A new type of loud speaker that incorporates several advantages
over other types and that is decidedly an artistic addition to any
radio receiving set is illustrated at the extreme right. A diagram-
atical view of the principle upon which it works is shown immediately
to the left of the photograph. Contrary to the usual practice, the
manufacturers of this device did not merely incorporate a receiver
unit in it for its actuating mechanism, but designed and built an
especially sensitive, yet rugged unit as the operating mechanism. This
speaker makes use of two separate diaphragms or paper disks. One
of these is connected by a rigid armature to the meving element of
the loud speaker unit. The other diaphragm or disk is not physically
connected to the armature, but is in acoustic resonance with the con-
nected disk. In this way sound given out by this loud speaker is
not directional in only one way, but the loud speaker can be placed
in the middle of the room and the sounds will be equally distributed.
Actual tests have shown that this type of speaker responds equally
well to high and low musical tones, and that the base notes are not
over-emphasized as is often found to be the case. A control is pro-
vided to compensate for atmospheric changes.—Photograph courtesy
Victor Talking Machine Co.

Below: One diaphragm
is attached to the arma-
ture of the loud speaker
unit, but the other is not.
: \
/ \
LOUD
SPEAK
/ uNnIT
).
A} //
Vi
TO SET
2 DIAPHRAMS
B8
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Converting Your Tyner to Short Waves

Tune In Below 150 Meters and You will Learn Some New Things About Radio

Winding the bare copper wire and the heavy
cord side by side on the secondary section of
the stator form.

INCE several short-wave radiophone

broadcasting stations have been put into
operation, the interest in these short waves
has become great. KDKA broadcasting on
62 meters seems to be getting out over the
country in an exceptional manner and many
other stations experimenting with waves in
this neighborhood have reported similar re-
sults. Not only are there many broadcasting
stations on the short waves, but there are
also thousands of code stations. The ama-
teur bands centering around 40 and 80
meters hold a world of interest to anyone
who can copy code and this knowledge can
be picked up very easily with a little prac-
tice. We give herewith a list of the most
important stations, both phone and code,
which are operating on the short waves.

Wave Call Location
200 POX Nauen, Germany
250 2YT Poldhu, England
25.0 AGF Nauen, Germany
26.0 AGA Nauen, Germany
30.0 2X1 Schenectady
32.0 2YT Poldhu, England
35.0 2X1 Schenectady
36.0 LPZ Buenos Aires
38.0 2X1 Schenectady
40.0 1XAO Belfast, Ireland
43.0 WIX New Brunswick
470 POZ Nauen, Germany
50.0 NKF Anacostia, D. C.
56.0 KFKX Hastings, Nebh.
59.8 KDKA Pittsburgh, Pa.
60.0 1XAO Belfast, Ireland
60.0 2YT Poldhu, England
62.0 KDKA Pittsburgh, Pa.
67.0 8XS Pittsburgh, Pa.
70.0 POX Nauen, Germany
71.5 NKF Anacostia, D. C.
74.0 WIR New Brunswick
75.0 SFR Paris, France
75.0 WM Rocky Point, L. L
76.0 POX Nauen, Germany
83.0 RDW Moscow, Russia
84.0 NKF Anacostia, D. C.
85.0 SFR Paris, France
85.0 8GB Kahuku, T. H.
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By HERBERT E. HAYDEN

86.0 NQC Belfast, Ireland
90.0 6X0 Poldhu, England
90.0 1XAO Paris, France
92.0 2YT San Diego, Cal.
94.0 2YT Poldhu, England
95.0 SFR Paris, France
96.0 8XS Pittsburgh, Pa.

Assembling the tuning unit after all of the sec-
tions have been rewound according to-the data
furnished in the text.

99.0 6X1 Bolinas, Cal.
100.0 POX Nauen, Germany
100.0 2X1 Schenectady
100.0 NAM Norfolk, Va.
103.0 WGH Tuckerton, N. J.
107.0 2X1 Schenectady
112.0 1XAO Belfast, Ireland

The completed short-wave coil, ready to be
incorporated in the receiving set.

115.0 FL Paris, France
120.0 1XAO Belfast, Ireland
146.0 6XO Kahuku, T. H.

In the September issue of this magazine
the writer described a single tube portable
receiving set that gives exceptional results.
This set or any one of a similar type can

The tickler coil is rewound, using the wire that

was removed from the original secondary.
Twelve turns are to be used.

be changed to a short wave receiving set
very easily and the photographs detail all
of the necessary operations. The circuit for
hooking up the receiver remains exactly the
same as shown in the September issue and
the only change necessary is in the winding
of the coils. The first step necessary is to
remove all of the metal fttings from the
frame of the stator and tickler coil. Then
remove all the wire from all three of the
coils. Secure about 25 feet of braided cop-
per wire or if this is not available, the same
quantity of No. 16 bare copper wire may be
employed. Fasten one end of which ever
wire you get to the coil form and wind the
wire on the form, spacing each turn with
a piece of cord about the same size as the
wire. This can be done by winding the cord
and the wire side by side on the form. The
result will be as pictured. Wind both the
primary and secondary in this way, placing
four turns on the former and twelve turns
on the latter.

For rewinding the tickler coil, use the
wire that was removed from the secondary
and wind 12 turns of it on the rotor form.
Now put all the parts together again, fasten
the wires to their respective binding posts
and you will have a coil of the type shown
in the photograph. .

The writer found that a coupler built
after the specifications given above would
tune from 35 to 150 meters with a .0005
mf. variable condenser shunted across the
secondary.  Oscillation and regeneration
control are very smooth. After rewiring
this coupler into your set you will be able
to listen in on many stations that you never
heard before and the writer is sure that
you will be well pleased with the results
obtained.

If you desire to receive from even shorter
wave stations than those which this coil will
reach, take a tap off the secondary. Two
taps may be necessary in order to get good
flexibility. However, this can be quickly
determined by experimenting and no set
rules need be given here.

PRI h
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Tuning Aid

In order to avoid the necessity of constant ref-
erence to a log book or list of stations, the
little hint illustrated at the left and right may
be brought into service. Disks of thin alumi-
num, one for each dial, are cut to the shape
shown and rubbed with emery paper. Mount
them behind the dials- and when a station is
tuned in at its best, mark the location on the
aluminum disks. Thus at any future date you
can readily turn to the desired setting. If stand-
ard dials are used, attach a pointer as at right.

—Frank M. Blackwell

St
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Hints for the Radio Builder

Part Il
By LEON L. ADELMAN, Assoc. L.R.E.
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Fig. 1.
The kink shown may also help other sets.

wires. Fig. 3.

ANY of us who own neutrodyne

sets, especially when they are of

the home-made variety, find that

they squeal and howl considerably
on certain wave-lengths. The following ad-
vice is given to those who are anxious to
clear up the trouble.

First make sure that all connections are
tight. Take voltage readings on both the
“A” and “B” batteries and ascertain whether
they are in good condition. Do not allow
the “A’” battery voltage to drop below 5.1
volts. Recharge it immediately in order to
prolong the life of the battery. See that the
solution in the jars covers the top of the
plates. If not add pure distilled water. If
this is not available, rain water caught in a
perfectly clean vessel will do. Do not use
ordinary tap water as it contains impurities
which may injure the battery.

Having made certain that the batteries are
in prime condition, the next step to take is
that of bending up the contact springs of
the tube sockets so as to insure good con-
nections. Also clean the tube prongs with
a file. A poor contact means that a very
high resistance is introduced into the radio
frequency circuits which makes for inferior
results.

The wvariable tuning condensers should
then be carefully attended to. The bearings
should be tightened if possible and the plates
thoroughly cleaned of all dust particles.
Make sure that the rotor plates are evenly
spaced and that they do not touch the sta-
tionary ones.

Place a IMF by-pass condenser across the
negative “B” and positive 2214-volt “B”.
Also, place a 1MF condenser across the
total voltage of the “B” battery. Insert a
200-- or 400-ohm potentiometer in series with

Aids in the clarifying of reception using a neutrodyne receiver.
Fig. 2.
with your charger and “A” battery and you will not have to disconnect
This wave-trap will help eliminate interference.

Use a switch as shown

Fig. 4.

the positive 90-volt lead. (see Fig. 1)
Regulation of the potentiometer will prevent
over-regeneration, the cause of squealing.
The potentiometer arm should be so ad-
justed that maximum clarity is obtainable.
In the construction of the set, it may be
possible that the coils were not placed in
exact alignment. In this case, excessive
magnetic linkage may exist and lead to
regeneration by inductive coupling. Usually,

this regeneration is sufficient to unbalance
neutralization and squealing will become
manifest.

It is therefore advisable to correct this
fault by aligning the. coils more carefully
at the correct angles.

The various tubes should be interchanged
in the different sockets, as sometimes a tube
will work much better as a detector or an
audio frequency amplifier than as a radio
frequency amplifier and vice-versa.

CHARGING “A” BATTERIES

As has been mentioned before, the “A”
battery should be recharged when the volt-
age has fallen to 5.1 volts. Rather than ex-
perience the inconvenience that would result
when the battery is to be disconnected {rom
the receiving set and then connected to the
charger, it is best to employ a four-pole,
double-throw switch. In this way, it be-
comes possible to instantaneously disconnect
the battery from the set, turn on the power
for the charger and connect the battery to
the charger. If a four-pole, double-throw
switch is not to be had, two small double-
pole, double-throw switches will serve the
purpose admirably. (See Fig. 2). It will
be better to fasten the handles of both
switches together by a small length of hard
rubber or wood strip.
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Where there are no local stations, a long aerial gives excellent reception.
Use a series condenser with it.
Fig. 6. A burned out vacuum tube as a lightning arrester.
necting two or more loud speakers.to one set.

Fig. 5. A good type of make-shift aerial.

Fig. 7. Con-

The complete outfit should be placed un-
derneath the table out of the way, while the
switch, if mounted under the top of the
radio table, will be found quite handy when-
ever needed. The average bhattery of 100
ampere-hour capacity needs recharging
about every 10 days and a steady charge of
8 hours will be found sufficient to keep it in
trim.

INTERFERENCE

Many of us who live in congested areas
are troubled with interference from nearby
broadcast stations. The use of the wave-
trap has resulted in most instances in com-
pletely overcoming the interference situa-
tion. An even better arrangement is the
combination ‘“‘acceptor-rejector” circuit. It
can be made very easily by following the
information given below and illustrated in
Fig. 3. The trap circuit consists of an in-
ductance of 60 turns of No. 24 DCC wire
wound on a 3-inch diameter form and is
tuned by a .0005 mf. condenser. The accep-
tor circuit is comprised of an inductance of
80 turns of the same size wire and is tuned
by a series condenser of .00025 mf. capacity.
In wiring the unit to the receiver, the prim-
ary is removed and the 80-turn coil 1s
coupled directly to the secondary of the set.
In operation, the acceptor circuit is tuned to
desired signal and then the rejector circuit
tuned to the position of best results. All
other frequencies will be passed to the
ground and will not affect the receiving sys-
tem.

If, on the other hand, one does not care
to go to the slight expense or trouble in-
volved in making such a device, the antenna
should be so modified that it consists of a
single wire not more than 60 feet long

(Continued on page 589)
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How to Build a Complete, Compact, Low
Power C. W. and Phone Transmitter

O many of our readers have expressed
interest in the subject of radio trans-
mission, both in code and by phone,
that we have decided to present some

detailed information on the subject, which,
if carefully followed, will enable the reader
to obtain very good results in transmission.
This month’s article will deal with the con-
struction of a very simple transmitter, using
a high voltage "B” battery for supplying
the plate potential. More of this later on.
LICENSE REQUIRED

Before attempting any transmission what-
soever, the reader must remember that this
work cannot be done without a government
permit which takes the form of two licenses.
One of these licenses is for the station and
the other is for the operator. The first of
these can be obtained as soon as the station
is put into actual operation and as soon as
the wave-length has been set at which the
station is to be operated. The license for
the operator, however, must be obtained
first. You need not even have a transmit-
ting station in order to get an operator’s
license, but you must have an operator’s
license before you can get a station license.
The operator’s license is comparatively sim-

By A. P. Peck, Assoc. I. R. E.

make the trip, you can obtain a second grade
amateur operator’s license by applying by
mail to the Radio Inspector. He will fur-
nish you with blanks which must be filled
out and returned, whereupon your license
will be issued. This, however, is good for
only one year and within that time you must
appear for a personal examination.
“B” BATTERY AS PLATE SUPPLY

In the type of transmitter that we have
illustrated on this and the two succeeding
pages, a storage “B” battery is used as the
plate supply. Dry “B” batteries could of
course be used, but the drain on them would
he so great that the operation of the set
would not be at all economical. With a
storage “B” battery which can be charged
frequently, operation will be more reliable.
Ii vou use a set of this nature for three or
four hours every night, the “B” battery
should be charged at least every other day
or possibly every day.

Do not think that just because higher
power is not used in this set that it will do
no good work. In fact, many United States

amateurs have made contact wth European
amateurs using only a UV-201A tube with
a potential on the order of 130 volts applied

this set in connection with another amateur
transmitter in which a 50-watt transmitting
tube is incorporated. These variable con-
densers stand up very well even under high
plate voltage, and only one of them has
arced over and that only happened once
when the transmitter was not properly ad-
justed.

The two tuning condensers, one of which
tunes the oscillating circuit and the other
of which tunes the antenna circuit, should
have a capacity of .0005 mf. For 80-meter
work, use only half of the antenna condenser.
The two blocking condensers or grid and
plate condensers should have a capacity of
.002 mf. and as mentioned above, should be
made of high grade material. It is not wise
to try to construct these condensers your-
self, as you will undoubtedly encounter seri-
ous trouble. Of course, if you wish to use
only low power and are sure that you will
never want to build a higher powered set,
small receiving condensers of the mica in-
sulated type can be used for these blocking
condensers, and will give satisfactory re-
sults.

The grid leak should by all means be vari-
able as by the proper adjustment of this in-

k

Left: Arrangement of apparatus.
Right: Numbers on apparatus cor-
respond with hooks-ups. Above:
A, transmitter. B, short wave re-
ceiver. 13, B battery. 14, key.

14, key. Photographs courtesy Allen Bradley Co., Dubilier Con-
denser & Radio Corp., Jewel Elcctrical Instrument Co. and Bruno.

ple to obtain, and the only thing that will
hold you back at all is the code speed test
which you must pass. In order to operate
an amateur station, one must be able to re-
ceive at a speed of at least ten words per
minute in the International Morse Code. In
order to attain this speed, constant practice
for a period of one or two months is quite
necessary. A copy of the code is given on
the opposite page. Equip yourself with a
key, buzzer and battery connected in series
so that when the key is pressed, the buzzer
will operate. Practise the code with this
arrangement and also if possible listen in
on some of the amateur transmission that
is always going on. Try to copy some of
the code that you hear, and after some prac-
tice you will be able to do so.

In any event, you will have to equip your-
self with a good short-wave receiver before
vou can do any actual work in amateur cir-
cles, and therefore we would suggest refer-
ence to the article on this subject appearing
in the November, 1924, issue of Science and
Invention. After you have acquainted your-
self sufficiently with the code and put it
into practice, you should proceed to the
nearest Custom House or Radio Inspector’s
office and take your examination for a first
grade amateur operator’s license. If, how-
ever, you live too far from this point to

to the plate. This of course is rather ex-
ceptional work, but with a set of the type
described, you can easily depend upon trans-
mission over a radius of 100 miles and even
more with C. W., as continuous wave code
transmission is known, or over a distance
of 5 or 6 miles on phone. The set is rather
inexpensive to build.

Even though high voltage is not used,
there are certain of the instruments which
should be purchased with the idea in mind,
that sometime you will want to increase
the power of your set. You will undoubt-
edly want to do this as soon as you have
been on the air for a few days and have
been deeply bitten by the transmitting bug.
Therefore, when you buy meters, obtain good
ones inasmuch as poor meters are an unwise
investment. The same rule applies to vari-
able and fixed condensers. In the set illus-
trated here, the two fixed condensers shown
can be used in any type of amateur trans-
mitter with powers up to 100 watts or even
more. Obviously, they are far over size
for the type of transmitter under discus-
sion, but you might as well get them now
and then you will have good condensers that
can be used in other sets. The same applies
to the variable condensers—get good ones
at first and you cannot go wrong. The
writer is using two of the type shown in
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strument much greater efficiency and a bet-
ter transmitted tone can be obtained. A
carbon disk resistance of the type illustrated
with 2 maximum resistance of 100,000 chms
will be found quite satisfactory.

THE INDUCTANCES

Undoubtedly you will want to try working
on both of the two upper wave-length bands
that are in use today, namely those center-
ing around 80 and 175 meters. To be more
exact, these bands cover from 75 to 83
meters and from 150 to 200 meters. C. W.
transmission can be used over both of these
bands and phone transmission can be used
between 170 and 180 meters. The induc-
tances for both bands are to be wound on
4-inch diameter insulating tubes. Well paraf-
fined cardboard will be found quite satis-
factory.

FFor the 80-meter band, wind the oscillator
or primary coil with 19 turns of No. 14
D.C.C. wire, soldering a lug or tap at the cen-
ter turn. The antenna inductance should have
from 6 to 10 turns and must be determined
definitely by experimenting. Use enough
turns to have a good pick-up from the oscil-
lating circuit, but do not use so many that
they will stop the primary circuit from oscil-
lating.

For the 150- to 200-meter band, use the
same diameter tubing and wind 39 turns for
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A schematic circuit of this simple transmitter is given above. The key S. C. C. wire, wound on an insulating tube 2 inches in diameter. This

must be closed when the set is being used for

The radio frequency choke, 12, consists of 250 turns of No. 28 or No. 30

the .primary or oscillator coil. Tap at the
20th turn. The secondary or antenna coil
can be approximately the same size as that
used for the 80-meter tuner. In connection
with this 150- to 200-meter inductance, you
will want to incorporate some sort of modu-
lating system so that you can use radiophone
transmission between 170 and 180 meters.
The simplest and easiest way to accomplish
this is by using an absorption circuit. This
consists of two turns of wire shunted by a
nricrophone as shown in dotted lines in the
sehematic circuit of the trausmitter. Place
a- switch in series with the microphone, so
that this circuit can be opened when you
are using C. W. transmission on the upper
band of wave-lengths. The two turns of the

radiophone transmission.

absorption circuit are placed inside of the
supporting tube and are wound so as to be
held there by f{riction. Their position in
relation ‘to the primary should be varied
until the best operating point is found. This
can be determined while working with some
nearby station or by listening in on your
own receiver to your transmitted wave.
METERS

In the set illustrated we have only shown
one meter, an antenna radio frequency am-
meter. This instrument shows you when
your antenna circuit is in resonance with
the oscillating circuit. Do not depend too
much upon the amount of current shown by
this meter and do not think that just be-
cause you get a high antenna reading vou

coil is not shown in the photographs on the opposite page.
is of a standard carbon disk compression type.

The rheostat

are getting out further. This does not al-
ways follow, and only a few hours of ex:
perimenting and trying out different set-
tings of your variable condensers will de-
termine just where the best point is for oper-
ation. However, the antenna meter is use-
ful for tuning to resonance and therefore
should be included. If you want to make a
set somewhat more elaborate, incorporate a
filament voltmeter and a plate milliammeter.
You will need these instruments anyway
when you build a larger set and come to
nse A.C. or motor generator power supply.
It is best to buy three meters; one for
the antenna, one for the filament and one
for the plate. Then you will be fully equip-
(Continued on next page)
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Above is given a chart of the code that you

must learn in order to send and receive radio

messages with this C. W. transmitter. You

must be able to pass a speed test in order to

get your transmitting license. The require-

ments are ten words per minute, five letters
to the word,

Above is shown the first of our famous progressive wiring diagrams in which the aerial and

plate circuit wiring is shown in detail.

The grid leak is mounted on the baseboard rather than
on the panel so as to reduce the length of the grid leads.
it need not be changed until the tube itself is replaced by another,

Once it is adjusted for best results.
However, a change in the

grid leak adjustment will sometimes be found beneficial when shifting from one certain wave

to another in a different band.

www americanradiohistorv com

Details of coils are given on the next page.
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(Continued from preceding page)
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ped for fuiure experimental work. The rat-
ings of these instruments for general use
up to 50 watts power should be as follows.
Antenna ammeter, 0 to 2. Filament volt-
meter, 0 to 15. Plate milliammeter, 0 to 200.
It you get good instruments such as the
antenna ammeter illustrated, they will give
good readings even at the lowest parts of
their scales which points, by the way, will
be used with a set of the type illustrated.

VACUUM TUBES

This set has been designed to operate with
a UV-201A tube. Properly constructed and
operated it will give excellent results. The
filament step-down transformer should be of
a type that will supply at least one-quarter
of an ampere to the tube. The one used in
the writer’s set had three voltage taps on
the secondary; one for 6, one for 12 and
one for 18 volts. This is not necessary in
a set of this type and the transformer was
used only because it happened to be the only
one on hand at the time.

The antenna for use on both 80 and 175
meters should be about 60 feet long over
all and at least 3V fcet high. The lead-in
and antenna should both be extremely well
insulated. Exercise great care here as any
expense incurred in buying good insulators
will amply repay you in results obtained.

A transmitter can be used with a ground
connection in just the same manner as a
ground is used on a receiving set. However
a perfect ground is hard to obtain and a
poor ground used in connection with a trans-
mitter will he a decided drawback. There-
fore, the average amateur station uses what
is known as a counterpoise. This usually

(Continued on page 589)

The second and last of the progressive

diagrams for this simple transmitter is
given directly above. The filament and
grid circuit wiring is shown, completing
the assembly. It is wise to include a
switch in the 110-volt leads so that the
“A’ circuit can be easily opened.
Directly at the right the details are given
for laying out the panel. The writer used
hard wood, but of course any good insu-
lating material may be employed.
The details of coils to be used with
this transmitter are given below. The
smaller coil is for use on the 75- to 85-
meter band, while the larger one is to
be used on the 150- to 200-meter band.
An absorption microphone coil is ine
cluded in this assembly, but phone
transmission may only be used between
170 and 180 meters.
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RADIO ORACLE

In this Department we publish questions. and answers which we feel are of interest to the novice and amateur.

to this Department cannot be answered free. is made for all questions where a personal answer js desired.

SEPARATE “A” BATTERIES

(390) Q. 1. Milton Bausch, Hartford,
Coun.,, asks if there is any advantage in
using “A” batteries for the various tubes
in a multi-tube set.

A. 1. Of late, practically every circuit
shown in various periodicals uses a common
“A” battery. This is done in order to con-
serve batteries and is a relic of the days
when tubes drew quite a considerable amount
of current for heating the filaments and
therefore a storage battery was necessary
for this work. As a consequence, circuits
were designed to use one battery to operate
all tubes. However, it is quite well known
that the results noticed would be somewhat
better if separate batteries were used for
lighting the filaments of each tube. The ad-
vent of vacuum tubes operating with a
single dry cell for lighting the filament has
made this use possible and we are repro-
ducing herewith a diagram of a five-tube
set using separate “A” batteries. If you
employ tubes of the WD-12 type you need
use only one dry cell for each tube. Sepa-
rate rheostats are shown, but so as to re-
duce the number of controls, fixed filament
resistances can be used in place of those
rheostats controlling the radio frequency
and audio frequency amplifying tubes.
However, an adjustable resistance or a rheo-
stat should bpe used in the filament circuit
‘of the detector tube.

A charge of 50c.

In order to still further aid the good
work, a separate “B” battery should be
used for the detector tube and therefore
the necessary connections for this worlk are
shown.

ELIMINATI_NG INTERFERENCE

(391) Q. 1. Chas. Barker, Jr.,, Venus,
Texas, says that he has considerable trou-
ble due to a buzzing noise in his radio re-
ceiving set which emanates from a ringing
machine used by a local telephone company.
He asks how this trouble can be eliminated.

A. 1. There are two appliances getting
rid of or reducing the buzz you mention;
the first one is installed by the telephone
company, reducing interference in all sets,
and the second one is to be applied to each
receiving set.

In order to use the first method it will
be necessary for you to get in touch with
the .manager of the local telephone company
and take up the matter with him. It will
be necessary for them to insert in their cir-
cuit a filter composed of chokes and con-
densers which will have to ‘be designed espe-~
cially for that installation. If they are not
willing to do this, your next resort is to
your receiving set itself.

Here it is necessary to use a filter system
consisting of a choke coil and a .00l mf.
variable condenser. These two are connected
in parallel and are connected directly from

Letters addressed

the aerial to the ground of your set. The
size of the choke coil will have to be deter-
mined by experiment and as a starter we
would suggest the use of about three layers
of No. 20 D.C.C. wire on a core of iron
wires, one-half inch in diameter by four
inches long.

SELECTIVITY
(392) Q. 1. Robert M. Crotty, Syracuse,

New York, says that he has a standard
three-circuit tuner, but desires to get bet-
ter selectivity with it with absolutely no de-
crease in volume and without the addition
of more tubes.

A. 1. With the set you have at present,
it is almost impossible to fulfill all of your
requirements. You can make the same more
selective, but tl.ere is a possibility that your
volume may be slightly decreased. We
would suggest, however, that you make the
changes snentioned below and put up with
the lesser volume as selectivity is usually
far more to be desired than a quantity of
volume. Since you say that your aerial is
125 feet long over all, we would advise
you to cut it down so as not to exceed 80
feet over all. This will-undoubtedly increase
your selectivity greatly. If the secondary
of your coil is wound with comparatively
small wire, we would advise you to rewind
it, using the same number of turns but using
wire at, least as large as No. 20.
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(Q. 390)

used for each tube.

Wihen using dry cell tubes, one “A’ cell can very readily be
Use either separate rheostats or fixed resistances in

the amplifier filament circuits.
sults with the system as shown withsall filaments and batteries in parallel.

Many experimenters report excellent re-

worked out in practice.

} hook-ups or mechanical details, et cetera.
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;WE want descriptions of new radio ideas which you have
b Take photographs of the im-
! portant parts and make pencil or pen and ink sketches of the

WANTED!!! RADIO ARTICLES

We are particularly

desirous of obtaining new hook-ups and descriptions of single
tube sets, reflex and other types which have proven satisfac-
tory. We like articles on new single tube receptors.
pay good prices for your ideas.
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—Editor.

WwWW.americanradiohistorv.com



550

TWO-TUBE REFLEX

(393) 'Q. 1. D. Vender, Los Angeles,
Calif., wants to use honeycomb coils in an
efficient type of reflex circuit and asks us
to show the connections for a set of this
nature.

A. 1. Probably the best circuit for you to
use is that reproduced here. If desired,
the antenna coil, the plate coil of the first

A. 1. The phenomena you mention might
readily be attributed to excessive atmos-
pheric electricity. If the sparks you men-
tion occurred during a snow storm, the cause
can be attributed thereto. It has been noticed
very often that what is known as snow
sfatic accumulates on the antenna and dis-
charges through the receiving set to the
ground.

Science and Invention for October, 1925

able radiation. Also, the voltage drop in the
rectifier would be so- great that we do not
believe you could even get your transmitter
to oscillate.

Q. 2. How can an automobile spark coii
be used as a modulation transformer? The
coil referred to is of the three-terminal

pe.
A. 2. In order to use your spark coil as
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(Q. 393)

out something new in reflex circuits.

Many experimenters seem to always

tube and the plate coil of the second tube
may all be coupled together, giving a double
regeneration effect .which, when properly
balanced and tuned, will give astonishing re-
sults. The cireuit which we show is one
that is very popular in England and is
known as a 2-tube Trinadyne circuit. The
choke coil, a honevcomb coil, helps to sta-
bilize the circuit.

COATED FILAMENTS

(394) Q. 1. H. Calamess, Van Nuys,
P. O., Calif.,, asks how the so-called coated
filaments are made and of what they con-
sist.

A. 1 The coated filaments in vacuum
tubes consist of the tungsten wire which be-
comes incandescent upon the passage of an
electrical current, which has been treated
with a thorium compound, which forms suc-
cessively films of oxide which, when sub-
jected to the heat generated by the central
core, increase the electronic stream dis-
charged from the filament toward the plate,
thereby rendering the tube more efficient in
operation. The exact composition of the
“coating” of these filaments is not available
for publication.

ATMOSPHERIC ELECTRICITY

(395) Q.1 John W. Capwell, Newark,
N. Y., says that one day his attention was
attracted to his radio set by a crackling
noise. Investigation showed a spark about
& of an inch long jumping across the an-
tenna tuning condenser. What was the
cause of this phenomenon which happened
in the middle of last winter?

Here is one that will keep you

be desirous of trying busy for some time.

TWO ELEMENT TUBE

(396) Q. 1. Joseph G. Bartos, Dayton,
Ohio, asks us to ~utline the advantages and
disadvantages of employing a two-element
vacuum tube in place of a crystal detector
in a reflex circuit.

A. 1. The greatest advantage of such a
change is that the two-element tube is very
stable in operation and does n~t require the
frequent adjustments that a crystal does.
As to volume and selectivity, we would ad-
vise that there is possibly a slight margin
in favor of the tube as a detector.

The principal disadvantage in using a tube
detector is that a greater filament and plate
consuniption is required for the entire set
and consequently the batteries must be re-
placed or recharged more frequently with
the tube detect . than with the crystal.
However, this is the only noticeable disad-
vantage and the clarity and tone with either
detector will be very good. We believe
that you will obtain greater satisfaction
from your set if the tube is used.

TRANSMITTING QUERIES

(397) Q. 1. Alfred B. Anderson, Proc-
ter, Vt., sends us a circuit diagram of a
standard transmitter using a combination
filament and a plate transformer. He asks
if he can eliminate all power transformers
by using a storage “A” battery to heat the
filament and by connecting the A.C. directly
to the rectifier.

A. 1. You would not be able to eliminate
the transformer in the circuit as you men-
tion, because you would not be applying
enough potential to the plate to get appreci-
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It is of English origin and using honeycomb coils
throughout, will give good results when properly operated.

a modulation transformer, you should take
the case off the same and separate the con-
nections so that you obtain two primary and
two secondary leads. These can be hooked
up in the conventional manner.

(). 3. How can my radio set be used as
a C.W. transmitter? In other words, where
should the key be connected?

A. 3 To use this set as a C.W. trans-
mitter, place the key in series with the plate
supply. This key is to be closed when
transmitting by radiophone.

WAVE-METER QUERY

(398 Q. I . K. Woods, Dallas,
Texas, says that he has a calibrated wave-
meter but that it is not equipped with a
driver and desires to know whether or not
it can be used for checking the wave-length
of a station that is being received on an
ordinary regenerative tuner.

A. 1. This work is quite possible and is
rather simple. Tune in the station to its
greatest volume and then place the set in
oscillation. Place the wave-meter coil near
the secondary circuit and vary the condenser
slowly. Two clicks will be heard in the re-
ceivers, the clicks being about two degrees
apart on the wave-meter dial. Now, move
the wave-meter further away from the re-
ceiver by 2 or 3 inches and try again. This
time the clicks will be closer together. Keep
doing this, moving the wave-meter only a
short distance at a time until the two clicks
are so close together that they sound as
one. This point will be the desired one
and from it von can find the wave-length of
the station being received.
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/. ADJUSTABLE /
/" HANDLE

No. 1,534,075 issued to Washington B. Pdrrish should be of great
interest to all of those who have occasion to use hoes, rakes, shovels
or implements of similar nature. Mr. Parrish has devised an auxiliary
handle to be attached to any one of these devices and which, it is
said, will make the task of handling them very much easier. This
separate handle is clamped to the shaft of the implement in the man-
ner shown and is provided with a wing nut which, upon being loosened,
allows the handle to be turned to any desired position. When this
has been accomplished, one hand of the user grasps the auxiliary
handle as shown above, while the other hand is placed on the shaft,
In this way the device can be manipulated in a manner that is much
less tiring to the user than the usual method.

Ash Receptacle

ASH TRAY

No. 1,511,217, issued to Herbert E. Floercky,
protects a novel type of combination match

Pastry Server

No. 1,538,865, issued to Herman P. Porter, relates to a portable loud
speaker or amplifier to be used in connection with small compact radio
receiving sets that are designed for outdoor or portable use. The

‘device, in essence, consists of a sound chamber shaped in a general

manner as shown above. One or more pairs of headphones are to be
placed within the chamber as indicated and are to be connected to the
radio receiving set in the usual manner. The sounds emanating from
the phones placed within this chamber are deflected toward.the throat
whereupon they emerge from the outwardly flaring portion clearly and
with their natural tones. It is said that all extraneous and unnatural
sounds are eliminated. Mr. Porter has also covered various other
designs of this device in his patent. They will hold from one to four
phones,

Tooth Brush

No. 1,537,467, issued to Arthur G. Ingle, de-

box holder and ash receptacle that is designed
to clamp on the arm of a chair or in any
other convenient position. The device is illus-
trated in detail and in use above. The re-
ceptacle portion is removable to facilitate quick
and easy cleaning, Jaws are provided direct-
ly above the ash tray in which a cigarette
or cigar can be placed. When this is done,
any ashes falling from the cigarette .or cigar
will be deposited directly in the ash tray,
thus saving the floor and rugs. The box of
matches is very handy to the user.

No. 1,538,808, issued to Arthur Hedeen, pro-
vides protection for a combination server of
the type illustrated above. This device takes
the form of a combined knife and two tined
fork. The knife is used to cut cake or pie
whereupon when it is inserted under the piece
of pastry in the usual manner the tines en-
gage with the pastry and steady it. Mr.
Hedeen has also obtained protection on an
attachment by means of which an ordinary
cake knife can be made of the same type as
that shown.

WWW.americanradiohistorv.com

scribes a new type of folding toothbrush de-
signed especially for the use of the traveler.
Usually, one who literally lives in a suitcase
has quite some trouble with that one particu-
lar item of personal use that really requires
the best of care—the toothbrush. In order
to keep this device clean, Mr. Ingle has pro-
vided a handle into which the brush folds
when it is not in use, assuming the appear-
ance and size shown directly above. A hinge
is so arranged that the brush will only opén
straight and will not fold backward.
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$28,000.00

OFFERED BY

SCIENCE and INVENTIQN Magazine
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$11,000.00 in Prizes for
Psychical Phenomena

Well, we are still waiting for the General Assembly of Spiritualists of the
State of New York to accept our challerge which we published in the Sep-
tember issue of this magazine. You see, the General Assembly, in a small
pamphlet challenged any trickster to produce psychical manifestations such
as they are capable of doing without the aid of trickery, and we have re-
quested that they produce those manifestations in our presence, and if they
do so also without the aid of trickery, we will let them in on some easy
money.

When any organization of spiritualists or wher: any medium claims to be able
to produce writing on the inside of sealed slates, or when they claim thev
can levitate ponderable bodies without application of physical or mechanical
force, or when they claim they can produce independent voices, we automa-
tically want to be shown, and are willing to pay a total of $11,000.00 for a
Erivate performance. Tell your own favorite inedium about this if you

ave one.
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$5,000.00 in Prizes for
Perpetual Motion

No one has as yet come to claim the $5,000.00 for a perpetual motion machine
at which the editors of SCIENCE & INVENTION Magazine are desirous
of looking. So many perpetual motion ideas have been submitted to the
editors of this publication, each with the statement that “the machine actu-
ally works, but why should I devulge the secret when I will get nothing
for it,” that we decided more than two years ago to pay $5,000.00 to any-
one who will merely exhibit a working model of a perpetual motion machine.
Machires working by evaporation, tides, winds or. waterfalls cannot of
course be classed as perpetual motion devices. No photographs or diagrams
can be entered into this contest, but the working model must either be
brought or shipped to the offices of this publication. We do not desire the
rights to the invention and make this award merely for the protection of
investors in machines which have no scientific background of reasoning uporn
which the inventors could base their claims. Meanwhile don’t invest in 2
perpetual motion proposition—you can’t win.
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$1000.00 Monthly Contest Awards

FIRST PRIZE $100.00

Characteristics of Organic Glass, by Ismar Ginsberg, B.Sc., Chem. Eng. 520-521
SECOND PRIZE $75.00

Spiderwebs as Fishing Nets, by Dr. E. W. Gudger

TWO PRIZES OF $50.00 EACH

Tricks of Mediums; by Rev. Crawford Trotter

Reversed Astronomy, by Isabel M. Lewis, M.A. .......

THREE PRIZES OF $35.00 EACH

The Sun—World’s Greatest Engine, by Donald H. Menzel

Building the Motor Hoop, by John Galen Barber ................ 534-535

Hints to the Radio Builder, by Leon L. Adelman ..................... 5
FIVE PRIZES OF $25.00 EACH

Our Wood Supply, by Sam Brown ........... ... 0., 511

Boat for Shallow Water, by C. Kout Viastimil ...................... .. 514

The Earth’s Surface is Shifting, by Donald H. Menzel ................. 515

California’s “Magnetic Hill” Myth, by Edwin H. Schallert . ............. 531

Helpful Lahoratory Hints, by Raymond B. Wailes ... ......cceiviuu.n. 533
FIVE PRIZES OF $20.00 EACH

Nature, Producer of Electricity, by Dor Home ........................ 509

Rescuing Device for Divers, by Dr. Albert Neuburger ................. 521

Cross-Number Puzzle, by Richard Hoadley Tingley..................... 527

Scroll Saw from Sewing Machine, by Harold Jackson, Rep. No. 2903... 532
Radio Controlled Ship, by Harold T. Wilkins ......................... 542
TEN PRIZES OF $15.00 EACH
Hunter’s Hat. Author please send address ............................. 514
Wire Former, by H. N. Whitmore ............. 519
Magic Painting, by C. A, Oldroyd, Rep. No. 4433 523

Other
Pending
Contests

Spring Contest.
October 1, 1925.

Rats.
October 15, 1925.

Renovating Furniture, by S. Goehns ............................. ..., 523
Gas Tank Filler, by John B. Roswick .................. 530
Magnetic Pick-up, by Allen P. Child ................. 530
Imitating Carved Wood, by Dr. Ernest Bade . .. 532
Lathe. Author please serd address 532
Furnace, by E. C. Zimmerman ...... ............ 536
Tuning Aid, by Frank M. Blackwell 544
FIFTEEN PRIZES OF $10.00 EACH
Milk Bottle Holder, by J. B. Roswick ................. ... ......... . 519
Tonsorial Aid, by Murray Schick . . 519
Magnifier, by George C. Hoheim 519
Lamp Lock, by H. Klein .............................. 519
Auto Compass, by C. G. Percival 530
Car Ventilator, by C. G. Percival 530
Handle Light, by C. G. Percival ................ .. ... . 0uiuiu... 530
Spark Plug Wrench, by Allen P. Child .......... ... ... ..... ... ... 530
Rivets, by Walter T. Markowski, Rep. No. 192 . .. .................... 536
Static Generator. by H. S. Fox, Rep. No. 5439 ....... ... ... ........ 536
Tee Square, by C. A. Oldroyd, Rep. No. 4433 ..................0o... . 536
Air Pump, by C. A. Oldroyd, Rep. No. 4433 ....... Ty s 536
Varnish, by A. A. Blumenfeld ... ........ ... ... B T 538
Hydrometer Holder, by George A. Coates, Rep. No. 12052......... 538
Hand Soap, by Enrique Corral ............ .. .. ... ... ......... 538
TEN PRIZES OF §$5.00 EACH
Riveting Hints, by Pan, Rep. No. 6535................. .. .. 336
Cleaning Bottles. by N. Greenspan 538
Eye Shield, by E. Zimmer ......... 538
Leather Polish, by Peter Gudes, Rep. No. 21320 . 538
No-Glare Bulb, by P. Boissineau, Rep. No. 502 538
Cork Remover, by Arthur Kern ............. ..... £28

(No further entries)

Thirty Combination Pen-Pencils Awarded as Prizes in the Clock
Contest announced in the August issue and closes

$250.00 in Prizes Awarded for the Best Methods for Exterminating
Contest Announced in the July Issue and Closes Noon,

$12,000.00 in Prizes for Articles

82 monthly prizes will be given as
follows:
FIRST PRIZE $100.00
SECOND PRIZE $75.00

prize_winners.
1

27,000 reporters in the field.

Last year SCIENCE AND INVENTION
Magazine paid for articles $13,320.00 to 1,112
Hundreds of SCIENCE AND
NVENTION reporters won prizes, and up to
the time of going to press there were more than

Every month this publication pays $1,000.00

CORRESPONDENN

REPORTER'S
IDENTIFICATION

cience and
Invention

2 PRIZES OF $50.00 each or more in prizes, exclusive of money paid to
a < « 35.00 « those authors who are on contract, and who
2 “ @ y @ receive their own rates. At the left the list of
5 25.00 prizes issued monthly is itemized, and above
5 « “ 20.00 are the names of the prize winners for this
10 “ “ 15.00 “ issue. In order to assist our reporter corre-

« “ : P spondents in securing available material for
15 10.00 publication, we issue without charge the re-
10 “ « 5.00 porter’s card, a sample of which is illustrated
15 @ @ 2.00 at the right. Send a postal card for one. Tt

“« “« y “ will act as an oOpen sesame in securing news.
15 1.00 Address Field Editor, SCIENCE AND IN-

tover)

(| REPORTER

vo. (00 2
THE BEARER OF THIS canb!’fz{x%_ 4

IS AN AUTHORIZED CORRESPONDENT - REPORTER OF
SCIENCE and INVENTION MAGAZINE
THE PUBLISHERS OF SCIENCE AND INVENTION WILL
APPRECIATE ANY COURTESY EXTENDED THEIR
REPRESENTATIVE.

VENTION, 53 Park Place, New York City.

(Note—Unavailable material not accompanied by postage will not be returned.)
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SOUNDS LIKE A SPEAK EASY

Mepium: “I have called the spirit three
times. She moves, she makes signs, but she
doesn’t speak.”

WipowER: “She doesn't speak? Well,
that can’t be my wife, then.”—Smith O’Brien.

A WELL SHIELDED SET

W =
ﬁ\%‘@;‘l £ e g g
S,

It had been no-
ticed that a resi-
dent of Los An-
geles has placed
an order with a
local undertaker
for a $1,200 steel
cofin equipped
with a radio re-
ceiving set.

Well, anyway,
"—Margery

|

he'll a good “‘ground

have
Hewitt.

HE MOVED FAST

MepiciNE SALEsSMAN: “And ladies and
gentlemen:

“] have sold over one million bottles of
this great Mexican remedy and never had
a complaint. I ask you, what does this
prove?”

VoIicE FrRoM CrOwD:
no tales.”—Bill Doll.

“That dead men tell

STEAMSHIPS NOT ALLOWED

Lecturer (lecturing on methods of trans-
portation) : “Now the best method of trans-
portation we have today is——"

Fatr MAN IN AupieEncCE: “The alimentary
canal {”"—Paul Good.

(R)EVOLUTIONARY

Darwin was on a railway journey in Eng-
land and was taking a monkey with him.
The ticket agent insisted that he buy the
monkey a dog ticket. Darwin insisted that
it was not a dog, and to clinch his argument
pulled a tortoise from his pocket and said,
“I suppose this is also a dog?” The ticket
agent replied, “No, sir, monkeys is dogs,
3m tortoises -is hinsects.”—C. W. Leonard,

r.

A FOWL RUSE

Hi: “Ever try
radio music to
make your hens
lay, Si?”

St:  “No, but
T once let them
listen to a lecture
on how to kill and
dress poultry for
the market, and
every hen has
laid an egg a day ever since.”—John Spicer.

AUNTIE DATED IT
“Yes,” declared the guide, “this papyrus
was written in 3496 B. C.”
“How did they Know that?” asked the
skeptical tourist.
“The date was on it.”—J. Samachson.

THIS IS OUR EXPLANATION

FrLus: “What's the heaviest planet?”
Dus: “Mercury, of course.”—E. 4. Daan-
sen, Reporter No. 17.657.

AND TIN CANS

Prvsics Pror: “Kindly indicate some
of the properties of the metals.”

Junk DEeaLer’s Sox: ‘“Lead sinks, cop-
per coils, gold rings, brass howls—E. A4
Daansen, Reporter No. 17,657

Scientific Humor

v Vv Vvv -~ ~

The elec-
trician was
puzzled. *“Hi,
Sparks!” he
called to his
youthful as-
sistant, ‘“‘put
your hand on
one of these
wires.”

Sparks did
as he was told.

“Feel anything?”

“No,” replied Sparks.

E FIRST PRIZE $3.00
I;
E

said the electrician. “I

touch the other wire or you will be

electrocuted.”—John H. Varley, Re-
porter No. 19629.

“Good !”
k wasn’t sure which was which. Don’t

IT ALSO MAKES GAS-SO-LEAN

History Pror.: Can any of you tell me
what makes the Tower of Pisa lean?

CorrULENT Ipa: I don’t know, or I'd
take some myself.—M. Bercovitch, Reporter
No. 21358.
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. receive daily from one fto j

two hundred contributions to |

this department. Of these only 1

one or two are available. We desire ]
to publish only scientific humor and 4
all contributions should be original if )
possible. Do not copy jokes from old |
books or other publications as they A
have liitle or no chance here. By ]
scientific humor we mean only such
jokes as contain something of a scien-
tific nature. Note our prize winners.
Write cach joke on a separate sheet
and sign your name and address to it.

{
4
4
{
4
Write only on one side of sheet. We 1
cannot return unaccepted jokes. Pleasc 4
do not enclose return postage. ]
Al jokes published here are paid o
for at the rate of one dollar each, be- b
sides the first prize of three dollars |
for the best jokes submitted each
month. In the event that two people |
send in the same joke so as to tie for
the prize, then the sum of three dol- j
lars in cash will be paid to each one. |

NOW WHAT IS THE MATTER?
The air bellows

The brake drums

The piston rings

The fuse blows

The tool rests

The spark coils.—Herbert Gross.

UP A TREE
CARPENTER: “Say, you are a regular sup-
porter of the Darwin theory.”
ApprENTICE: “Why do you call me a sup-
porter of the Darwin theory?”
CARPENTER: “Because you are always
monkeying with something.”"—Leland Ray.

SHOCKING

Dinty: “Jim
shoved the end of
a thousand volt
wire down Bill’s
throai."

Pocan: “How
did it affect Bill?”

DinTy: “It
made him hot un-
der the collar.”—
T. T. Rose.
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DUMBELLS ARE EVENLY
BALANCED

Puvysics Pror: “What is the center of

gravity?”
Bricar Stupe: “The letter V.”—B.
Meigs.
INHERITED
Doctor (at

clinic quiz):
“How can the
patient be suffer-
ing from an in-
herited and occu-
pational  disease
when he has the
sleeping sickness?

StupenT: He
says his father
was a night watchman.—J. J. O’Connell.

GOOD HE DIDN'T COME OUT OF
A MINE

Juoge: “What name?”

Humorous AviaTor: “Angel, sir.”

Jupce: “Where did you come from?”

Aviator: “Heaven, sir.”

Junce: ‘“Well!! How did you get here?”

Aviator: “Slid down a rainbow, sir.”

Juoce (grimly): “Well, take six months
for skylarking.”—Stanley R. Russell.

OF ORANGES—JUICE

QuesTtion: “What are the constituents of
quartz?”
BriGET STUDENT: “Pints.””—Adelbert

Body, Reporter No. 18,360.
THIS JOKE IS THAT OLD

ANTIQUARIAN :  “Just think, those ruins
are 2,000 years old.”
Wise Guy: “Aw, gwan, it’s only 1925

now.” —Henry B. Davenport.

IMPRACTICAL THEORY

Mgs. Bir: “Why do you speak of your
husband as a theory?”
Mrs. Jack: “Because he so seldom
works.”—Henry B. Davenport.
USE HONEYCOMBS
FIrst RADIO (SH-SH-SH ! INE

GOT A NIBBLE!

Fax: “I'm very
puzzled over this
new receiving
set.”

Seconp Fanw:
“Why !”

FirsT Fan: “I
can’t decide what
kind of bait to
put on the wave-
trap.—Richard Doan,

4
[\

Reporter o. 22305.

THE SHORT AND LONG OF IT

“Your English language, it is absurd. The
words are so short,” observed the visiting
Russian.

“That's right,” agreed his American
friend. Then, turning to another American
in the party, “Did you get that 27-letter
word meaning ‘A disease ‘of the lower
limbs ?" "

“Yes, it was ‘Elephantiosmagnatisemalosis.”
Did you get your 30-letter word for ‘a sub-
stitute for hard rubber?’”

“Yea. ‘Oxybenzolmetholphenolanhydride.
—Thomas Badger.

A DE-VOID JOKE
Some men get something for nothing—
the vacuum in their radio tubes.—Harold
Kennedy.

iRl
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The “Oracle” is for the sole benefit of all scientific students.
will be answered here for the benefit of all but only matter of sufficient in-
Rules under which questions will be answered:

1. Only three questions can be submitted to be answered. |
_matter must be typewritten
or else wriften in ink, no penciled matter considered.

terest will be published.

2. Only one side of sheet to be written on;

Questions 3.

Sketches, diagrams, etc, must be on separate sheets.
addressed to this department cannot be answered by mail free of charge.

If a quick answer is desired by mail, a nominal charge of 50 cents is
3 If the questions entail considerable research work
or iatricate calculations, a special rate will be charged.
be informed as to the fee before such questions are answered.

made for each question.

Questions

Correspondents will

CIRCUIT BREAKER

(1910) Q. 1. Douglass Thomas, Portland, Ore.,
asks how current can be applied intermittently to
one magnet or how it can be distributed periodi-
cally between two magnets. .

A. 1. Probably the best and simplest method
of accomplishing this work is to use a rotary
circuit breaker of the simple type illustrated here-
with. This consists of a metal disk cut as
shown, supported by suitable bearings and driven
by a motor. A reducing gear arrangement such
as illustrated may be used and should be so de-

An excellent type of circuit breaker for experi-
mental use is shown above.

signed as to drive the metal disk at the required
speed.

1f it is desired to distribute the current inter-
mittently between two magnets, two disks may
be employed having a common connection be-
tween them and the two brushes may then be
connected to the two magnets. The connection
hetween the two metal disks and a common wire
counecting the two electro-maguets are then led
to the source of current.

KEROSENE AS CARBON REMOVER

(1911) ©. 1. W. R. Bishop, Kalamazoo, Mich.,
asks whether or not we have ever heard that the
use of kerosene for eliminating carbon in a gaso-
line engine can do damage to the engine.

A. 1. We do not have any record on hand of
injury ever having been done to any gasoline
engine by the use of kerosene for eliminating
carhon. Too much will be apt to deposit soot or
lamphlack in the cylinder.

. 2. Can kerosene be used to prevent the for-
mation of carbon in a gasoline engine?

A. 2. Kerosene cannot be used to prevent car-
bon from accunulating. It is only used to re-
move it.

IMITATION JEWELS

(1912) Q. 1. A C. Boldt, St. Paul, Minn,
asks how the metallic backing on imitation jewels
is produced. . .

A. 1. The process of placing a_metallic foil
coating on the back of an imitation jewel is some-
limes done by a plating process. This may be
done as follows:

First, clean thoroughly the surface to be plated,
which may be done by washing first with an
alkali and then with distilled water.

Next, dissolve 7.8 grams of silver nitrate in
60 c.c. of water and divide the solution in two
equal parts. In a separate vessel, dissolve 3.11
grams of Rochelle salt in 1,180 c.c. of water and
boil the solution. Add to it gradually so as not
to stop the boiling one of the portions of the
silver solution; boil for 10 minutes longer, allow
to cool and then decant the clear liquid.

To the other half of the silver solution add suf-
ficient ammonia water to dissolve the precipitate
which is formed, or until only a faint cloudiness
is left, then add 36 c.c. of water and filter, Mix
equal portions of these two solutions and suspend
the imitation jewels therein, first covering the por-
tion which is not to be plated with wax. A bril-
liant coating of silver will be formed in ahout 10
minutes. The plated surface should then be
washed, dried arid varnished.

Bright metallic foil is also used.
old system.

That is a very

AMMETER CALIBRATION

(1913) Q. 1. Raymond Smith, Long Island,
N. Y., asks how he can increase the range of a
standard ammeter which he has in lhis posses-
sion. .

A, 1. Unless you have facilities at hand for
the measurement of resistances, you should use
the system illustrated herewith and described be-
low: To make the ammeter pass more current,
a shunt is placed across it as indicated. This
shunt consists of a resistance of such a size that
it will enable the split circuit formed by itself
and the ammeter to carry the required amount of
current. For instance, if a shunt whose resist-
ance is equal to that of an ammeter is uscd, twice
as much current will be passed through the cir-
cuit, and for a given amount of current the am-
meter will read only onehalf as much as it
would without the shunt. Of course, these re-
sistances cannot he determined without neasur-
ing instruments and therefore a cut and try method
is to be recommended. This consists of using a
standard calibrated ammeter which will cover the
range that it is desired to cover with the other
meter after it is recalibrated. The instruments
are all hooked up as shown in the accompanying
diagram. The load may consist of a lamp bank
or a variable resistance so that varying loads can
be applied to the entire circuit. Make up an ex-
perimental shunt, being sure that the wire is
large enough to pass the required amount of
current. Connect up the circuit as shown and
turn on the current. The reading on the stand-
ard ammeter will be equivalent to the amount
of current flowing in the circuit. Mark this point
on the dial of the meter being recalibrated. Vary
the load resistance and mark the new point so

METER TO 8E
STANDARD -G
AMMETER RE CALIBRﬁT)'ED

—

(‘SHUNT

T0
SOURCE LOAD
OF CURRENT

An ammeter may be recalibrated for larger
joads by using the above circuit. )

located on the meter to be changed. In this way,
several points can be determined and quite accu-
rate results may be had. If two or three shunts
are made up, a corresponding number of scales
can be made for the ammeter and thus the use
of the instrument will be greatly increased.

SOLDERING CAST IRON

(1914) Q. 1. James Hayek, Chicago, Ill, asks
for complete directions for the most practical way
of soldering cast iron objects.

A. 1. The process consists in decarbonizing the
surfaces of the cast iron to be soldered, the molten
hard solder heing at the same time brought into
contact with the red-hot metallic surfaces. The
admission of air, however, should be -carefully
guarded against. First pickle the surfaces of the
pieces to be soldered, as usual, with acid and
clamp the two pieces together., The place to be
soldered is now covered with a metallic oxygen
compound and any one of the customary fluxes
are heated until red hot. The preparation best
suited for this purpose is a paste made by inti-
mately mingling together cuprous oxide and borax.
The latter melts in soldering and protects the
pickled surfaces as well as the cuprous oxide from
oxidation through the action of the air, During
the heating, the cuprous oxide imparts its oxygen
to the carhon contained in the cast iron and burns
it, Metallic copper separates in fine subdivision.
Now apply hard solder to the place to be united,
which, in melting, forms an alloy with the elimi-
nated copper, the alloy combining with the de-
carbonized surfaces of the cast iron.
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STEREOSCOPIC MOVIES

(1915) Q. 1. P. N. Peters, Brooklyn, N. Y.,
refers to an article on stereoscopic motion pic-
tures published in a recent issue of this maga-
zine wherein each alternate frame on the film is
made from one of two different positions where-
upon when the film is projected in the usual man-
ner, a stereoscopic effect is produced. He says
that he does not see how this method can pos-
sibly work and asks for further explanation,

A The stereoscopic motion picture method
described depends upon the retention of vision
by the human eye. Both of the eyes of the spec-
tator are used. They first view the scene as
recorded by the right-liand lens of the camera and
then as by the left-hand lens. The effect is a
relief photograph.

FAN MOTOR

(1916) Q. 1. C. H. Gaedtke, Prairie Du Chien,
Wis., says that he has an A.C. fan motor with
a squirrel cage type armature which will not

start itself but must be started by hand and will
run in either direction when this is done. He

asks us our opinion on the trouble with this
motor,
A. 1. The fan motor to which you refer is

evidently of a centrifugal type and contact is not
firmly established when attempting to start the
same. Perhaps no starting device is provided.

RECLAIMING METALS

(1917) Q. 1. Melvin Beigland, Joice, Towa,
asks how gold and silver on plated articles may
be reclaimed.

A. 1. The reclamation of gold and silver from
gold- and silver-plated articles is not always a
paying proposition, unless the percentage of the
valuable metals is high. It consists, in essence,
of cutting up the objects, if large, and dissolving
the metals by means of sulphuric or nitric acid.
The gold will remain undissolved and is collected
by decantation. Silver dissolves and is precipi-
tated by salt as silver chloride. This is reduced
to the metallic state by treatment with scrap zinc
and sulphuric acid. Ig lead is present, use nitric
acid for first solution.

TESTING CONDENSERS

(1918) Q. 1. Lewis Campbell, Apollo, Pa., says
that he has several condensers on hand and would
like to determine the relative capacities of them
in a rough way. He asks how this can be done
without expensive and elaborate apparatus, inas-
much as great accuracy is not required.

A. Probably the simplest method for you
to pursue is that described below and illustrated
in these columns. A milliammeter and one of
the condensers are conunected in series as shown.
They are also connected to a source of alternat-

TQ

A.C. C:AILLIAMMETER
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CONDENSER//’

By using the above circuit, various sizes of
fixed condensers can be compared.

ing current. \When the switch is closed or the
current is turned on, the milliammeter will give
a certain reading. If now a different condenser
is substituted for the first one, the milliammeter
reading may change. If it comes back to the
same as it was first, the condenser is of the same
capacity as the original one. If the reading on
the milliammeter is lower, the capacity of the
condenser is smaller. Likewise a higher reading
indicates a larger capacity. It must be remem-
bered that this method of comparing condensers
is very rough and inaccurate. However, for your
purpose we believe that it will be amply sufficient,
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BEAUTY HINTS

(1919) Q. 1. M. J. Walsh, Hartford, Conn.,
asks various questions in regard to beauty and
weight. .

A. 1. Your various queries are summed up in

the following paragraphs:

Beauty and weight are determined by the good
health of the individual. By beauty we mean
the preservation of the skin in its natural condi-
tion. Cleanliness and attention to the correct diet
have more to do with the condition of the skin
than all the beauty creams and other preparations
manufactured.

As to steam baths, ice massages and hot and
cold towels, we would say that the particular
method to be used will depend upon the blemishes
which it is desired to correct. In general, hot
applications are used to open the pores of the
skin so as to allow ready cleansing of the same.
Such applications should under’ all conditions be
followed by a cold application, which will cause
the pores to close and prevent the -individual from
taking cold. Also, if the pores are left open
after being treated with the hot application, it
will be found that they very soon become enlarged
and blackheads and other disfiguring eruptions
appear.

As to massages and various creams, we would
say that really the only practical value is that
obtained from a cleansing cream which removes
grime or dirt from the pores that cannot be taken
out in other ways.

FREEZING EXPERIMENT

(1920) Q. 1. Howard R. Gutstein, Kendall-
ville, Ind., -says that he has been doing some ex-
perimental work in the production of cold by the
evaporation of liquids and has been using ethyl
chloride for this purpose. He asks us to suggest
a substitute for this material.

A, The only other easily obtainable mate-
rial that will do the work you mention is ether.
This, however, will only work under certain ideal
conditions and to insure the success of your ex-
periment we would advise you to use ethyl
chloride.

WHEATSTONE SLIDE-WIRE BRIDGE

(1921) Q. 1. Wm. Villines, Rosedale, Okla.,
asks for some general information on the construc-
tion of a Wheatstone slide-wire bridge.

A. 1. We are giving the desired information
below ‘and reference may be had to the illustra-
tion of the bridge given in these columns. A bat-
tery is connected directly across a length of
resistance wire which is equipped with a scale so
that it is calibrated. When everything is con-
nected as shown, a split circuit is made of which
the galvanometer is a part. When the sliding
contact on the calibrated resistance wire is at a
point where each half of the split circuit is of
the same resistance, there will be no deflection
in the galvanometer. Then an equation can be

UNKNOWN
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(EESISTANCE
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Unknown resistances can be measured by a.
Wheatstone slide-wire bridge of the type illus-
trated above.

made up by means of which un unknown resist-
ance can be calculated by comparison with a
known resistance. Tliese units are shown in the
diagram. Let K equal the known resistance and
X the unknown resistance. Therefore, we can
make the proportion that X is to K as A is to B.
Since the values for A and B can be read directly
from the scale and K is known, the resistance
X can be quickly and easily calibrated.

COATING RUBBER

(1922) Q. 1. Erwin Herget, St. Louis, Mo.,
asks if we can tell him how to give rubber some
kind of a coating that will make the rubber shine
enough to reflect light, but still not affect its
stretching.

A. 1. We do not have any record of any ma-
terial which will coat rubber so as to make it
shine enough to reflect light and still not affect
its stretching. Well-cleaned rubber with the surface
evenly covered with water will reflect light to a
certain extent and may possibly be sufficient for
your purposes. You do not say how much reflec-
tion you need and, therefore, we cannot answer
you more definitely..

GEAR CALCULATIONS

(1923) Q. 1. Sergt. J. M. Phale, Fort Snell-
ing, Minn., sends us a sketch of a train of gears,
which sketch is reproduced herewith, and asks:
How much weight applied at F is required to
lift 10 pounds at E?

A. 1. Ernest K Chapin
Suppose wheel A rotates once. It is evident that
B will rotate 6 times and C 36 times. Then the
10-pound weight will be raised a distance 36JID

it

-
=
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23" DIA. PULLEY

144 TEETH T~ 23" DIA.

answers as follows:

£

An interesting problem in physics has been
proposed by Sergt. Phale. The details of the
proposition are given above.

or 36x3.1416X8 or 904.78 inches. The ap-
plied force F will act through a distance T[D

or 3.1416X23” or 72.26 inches. The ratio
904.78
is called the mechanical advantage of the
72.26
machine. It is the ratio of F to 10, or F. Hence
F 904.78 904.78 X 10 10
—= or F = = 125.1 pounds
10 72.26 72.26
(nearly), neglecting friction.
VOLTMETER
(1924) Q. 1. Chas. Pfeiffer, Philadelphia, Pa.,

asks several queries regarding voltmeter connec.
tions, including among them a suggestion for shunt-
ing the meter with a heavy wire so that more
current can be drawn through the entire circuit.

A. A voltmeter is never used in series with
a line, for the reason that it is a high resistance
instrument and not muclh current can be drawn
through it. As for short circuiting it with a
heavy wire, results will not be obtained. The
only place a voltmeter can be used is across the
line or across an instrument to measure the volt-
age drop across it. A voltmeter will not burn
out when put across 110 volts even though the
wire used on it is No. 28, providing that the scale
reading is 110 or over.

A PROBLEM

(1925) Q. 1. Ralph M. Persell, Guliport, Miss.,
propounds the following problem. A rabbit and
a turtle are moving in the same direction, the
turtle in the lead and a certain distance ahead
of the rabbit. The turtle moves at a constant
rate. The rabbit moves in steady jumps, each
jump decreasing the distance by one-fifth. Will
the rabbit, since he moves at a rate that is stead-
ily decreasing, overtake the turtle?

A. 1. In your problem which probably origi-
nated along with Aesop’s Fables, the rabbit can
never catch the turtle. The probem states specifi-
cally that with each jump the distance X between
the rabbit and the turtle is lessened by one-fifth.
Thus there always remains the constantly chang-
ing distance X and 4/5 X, alternately between
both the animals. Therefore, it is clearly evident
that the rabbit cannot catch or pass the turtle,

AUTO COOLING SYSTEM
(1926) Q. 1. J. Simimons, Chicago, Ill., says

that he has been told that it is not good prac-
tice to mount a license plate of an automobile
directly on the front of the radiator. He asks
our opinion.

A Whoever informed you in this matter
was perfectly correct. Any obstructions to the
flow of air through the radiator of an automobile
should be removed. License plates, club insignias
and other obstructions of a similar nature tend to
reduce the efficiency of the cooling system of the
automobile, and if they are large enough will
cause the water in the radiator to boil when
even a slight load is placed upon the motor such
as climbing small grades. It is best to provide
otherwise for the disposition of license plates, etc.,
than on the radiator itself.
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ANCESTRY

(1927) Q. 1. H. B. Bull, Dalzell, S. C., says
that, in a certain periodical, he read of a theory
which states that the greater number of generations
that you go back through history, the greater
number of ancestors in each generation a certain
person has. If you go back far enough, would
not the number of ancestors, according to this
theory, be as great as the population of the world
at that time? How can this be true?

A. 1. Theoretically, what you say is true up
to a certain point. This is, of course, granting that
the Biblical story of the beginning of man is true.
The number of ancestors will increase as you go
back, but you must remember that these ancestors
are also related to other ‘people living in the pres-
ent generation. As you trace your ancestry back,
the number of relatives in each generation will
become larger up to a certain period of the human
race's history, whereupon it will start to narrow
down again until, still accepting the Biblical the-
ory, the ancestors of the entire human race nar-
row down to just two—Adam and Eve. Of course,
however, we must remember that this theory of
the beginning of man is a nooted question.

CHLORINE
(1928) Q. 1. E. Merrick, Kansas City, Mo.,

asks how chlorine gas can be prepared in the
laboratory.
A 1. If one part by weight of salt, to one

part of manganese dioxide be mixed with two parts
of sulphuric acid and two of water, and are put
in a large flask and heated slightly, chlorine gas
will be given off.
. Can you give several methods for the

production of heavy clouds of smoke?

A. 2. Allow the fumes of hydrochloric acid and
ammonium hydroxide to mingle.

REMOVING OXIDE

(1929) Q. 1. G.F. Minor, Richmond, Va., asks
us to tell him the best method for quickly remov-
ing oxide from small rough aluminum castings
without recourse to chemicals,

A To remove the oxide formed on rough
aluminum castings, we would suggest that you
tumble them in sawdust and water until they are
free from the material. This could be done by
constructing a container and filling it with the
mixture of sawdust and water. Introduce the
castings and revolve the entire container until the
desired results are obtained.

PITOT TUBE

(1930) Q. 1. Maurice Rawley, Winnipeg,
Man., Canada, asks: What is a Pitot tube, and
how is it used for the measurement of the flow
of water?

A. 1. Our illustration shows a Pitot tube
which consists of nothing more nor less than a
tube bent at right angles at one end. It is placed
in a flowing stream of water for measuring either

The shape and action of a Pitot tube for
measuring the rate of flow of a stream of
water can be seen above.

the velocity. of the current or the head of water
from which the stream is flowing. In the latter
case the distance H is equal to the velocity head.
The linear velocity of the stream is V == y/ 2GH.
In this formula, H is the distance shown in the
illustration in feet, G is a constant, 32.16 and V

equals the velocity in feet per second. This
formula applies only to water flowing freely and
cannot be used for determining the rate of flow
in a pipe.
ANT EXTERMINATORS
(1931) Q. 1. B. Alonso, Cienfuegos, Cuba,

asks for good ways in which ants can be extermi.
nated.

A. 1. A weak solution of corrosive sublimate is
very deadly to ants. Carbon disulphide is also to
be recommended. particularly for destroying ants’
nests. Pour a little of the chemical over the hill
and then cover with a little dirt. The vapors of
the chemical will penetrate the extremities of the
burrows and will kill not only the adult insects,
but the young and the larvae as well. If not suc-
cessful the first time, try again, using more of the
carbon disulphide.
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THE FLAPPER PLANE

In  the Boston
Advertiser
of June 18th we

23

i 7O

s o og
i find that -during
it the send off of

t h e MacMillan
exploring - party
to the north in
their ship
“Peary” there

‘ was a “shrieking
farewell” in which “whistles blew, spec-
tators shouted and airplanes beat their
wings overhead.”

1 maintain that this is a false state-
ment. No self-respecting, properly con-
ducted airplane would “beat its wings.”
No sir. Not even at so memorable an
occasion as this one.—Sinclair Bowman.

2
P

WEEDS GROW FAST

“Fastest 3
growing t w o ‘
{for fifteen cent
cigars” reads an
advertisement in
the News Times
of South Bend,
Indiana.

Are we to un-
derstand t hat
they give us the
cabbage in the green state and then grow
the cigar to the required length? Hemp
grows—do ropes? There should be a limit
to their size as a six-foot stogie would be
rather difficult to handle in the crowded ele-
vators of business buildings. Perhaps some
inventor will discover a means for trans-
porting these monsters.—Stanley Rider, Jr.

[LONG
o

JUST MELTED AWAY

Aclipping
from the New
York American
of June 16, 1925,
advises t hat,
“Peter Day, 70
...dripped
dead while wait-
ing for a train
in the railroad
station at Frank
Avenue, Rockaway Beach.”

What a death this is. Like a piece
of butter the heat caused the poor un-
fo:-{tunate man to melt awav.—H. M. Ken-
nedy.

A REMARKABLE VIBRATOR

In an article in
Popular  Science
Monthly entitled
“Clock shuts off
the gas when the
meal is cooked,”
we find the fol-
lowing: ‘‘the
clock is set for
the number of
minutes it should
take the food to cook and when those
minutes have elapsed the alarm goes off.
The vibration of the bell turns the gas
off automatically. They are evidently
equipping gas stoves with silent watch-
men who are brought up to dread the
sound produced by the vibration and
when they hear the sound produced by
the bell they respect the signal and
promptly shut off the source of gas
supply—J. H. K.

Non-Science

Money for Science
Mistakes

The newspapers throughout the
country, as well as the magazines,

occasionally err. Sometimes these
errors are misprints, At other
} times they are pure scientific mis-
statements. If you happen to see
any of these humorous mistakes
in the press, we will be glad to
have you clip them out and send
them to us. Give the name of the
newspaper or magazine in which
the error appeared and accompany
the inclosure with a few humorous
lines. The most humorous ones
will be printed in this department,
and for each .one accepted and
printed we will pay $1.00. No
NON-SCGH)ENCE entry will be
accepted, unless the printed origi-
nal accompanies the same. Ad-
dress all NON-SC()ENCE entries
to:
Editor,, NON-SCGH)ENCE Dept.,
c/o Science & Invention Magazine,
53 Park Place, New York City.

Al o A A A A A A A

THE COMPLETE ELECTRICIAN

/r——r‘: The Montreal
Ly | ‘\ ,“

CHARGER

(Canada) Daily
Star in their is-
sue-of June 22nd,
published the fol-
lowing advertise-
ment “Wanted
—Battery man
with connec-
tion.” ~ Wonder
what Fahn-
stock ‘will do when all battery men will have
their own connections. I suppose a hearty
meal will serve as a charger and the em-
plovee will eventually be the discharger.—
(Unless the author sends us his name we
will be unable to make connection with the
check.)

A
f

WHEN HELL FREEZES OVER

SAVED! T One enterpris-

W i ‘jg'\;EG%A‘gSE ing advertising
1 ", manager outdid
s himself when he

placed an adver-
tisement in all
the San Fran-
cisco papers for
the Paramount
picture  “Grass”
——— which reads as
follows: “Grass, unfed, unshod, clothed
only in courage 50,000 human beings, 500,000
beasts enact a drama greater than the mind
of man could imagine, greater than the hand
of man has written.

On the frozen highways of the forgotten
world where cold snow burned like the
fires of hell and blasts of the sun froze
the blood in their veins a lost
people are fighting an inclement nature
for one blade of grass.”

What an opportunity for the Round
the World Advertisers; think of a place
where the snow burns like hell and the
sun comes in blasts that will freeze your

blood! Some spot! No wonder the
grass won't grow!
1 will appreciate one buck for the

above and will use this to travel to the
spot above described.—Raymond Travers.
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JAMES PUT THE STARS AWAY

Now see what
the milkmen have
done by clutter-
ing up the
heavens and leav-
ing a trail of
broken bhottles:
which many of
us call the milky
way. Here is an
advertisement
from the XNew
York Sun for June 23rd, “Wanted—man to
clean nights. . . must have A-1 refer-
ences.”

We presume that transportation will be
via radio waves and if the Heaviside layer
does not reflect the wave train the job
should not be difficult.—A/rs. N. Schwarts.

DUNNIGER OUTDONE

In the Juné
24th issue of the
Highpoint,
North Carolina,
Enterprise ap-
pears the follow-
ing. “One day
while ironing the
iron cord was
a two-way
socket the light

I\t

in the other.”

This appears to be a fairy tale instead
of a news item. Evidently a double socket
was in greater demand at the moment than
the iron cord. “Lo! iron cord! became a

two-way socket” and “the light was in thz
other” and so they made a two-way socket
will

out of the single iron cord. What
science do next?—Chas. W. Cannon.

FOR SALE—ONE INC

The June 22nd AS | S
issue of the i ‘
Schenectady
Gazette contain-
ed the following
ad v ertisement:
“Kilometer for
Sale in perfect
condition used
only a short :
time.” :

It looks as if someone is trying to sell real
estate in the first dimension: second handed
at that. The State Highway Commission
would like to know on what grounds this
kilometer is offered for sale. Now we hope
some of our bright readers will not write
in and say wet grounds or coffee grounds
or words to that effect.—W. Laine.

A WEIGHTY MATTER

cuBIC

T2l On page 450

of price list 25
of the E H.
Sargent & Co.
(Chicago) w e
find the following
“Volunteer —
Scotts, designed
_ by the late W. G.
Scott, especially
for the use of
paint chemists for measuring the volume
of one cubic inch of powdered material.”
We wonder when machines will be in-
vented which will determine the weight of
one ounce or the length of one yard or per-
haps the temperature at zero degrees centi-
grade. “Well well exactly three o’clock, 1
wonder what time it is.”—Alton C. Kuris.
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RADIO
Sets and Parts

S\ » ;
MON 1GOMERY WARD & CO.

Chicago  Kamas ity St. Paud  Portland, Ore.  Oakland, Calif. Fort Worth

Ward’s New Radio Catalogue

Is Yours Free

Yours Free—the newest, most in-
teresting book published on Radio.
A book prepared by Radio experts
—a complete Radio manual.

52 fully illustrated pages showing
what is new in Radio and what has
been approved by the best experts.

It shows sets from one tube to
five tubes, the new one dial control,
parts and supplies, batteries and
cabinets. It gives a list of stations,
a radio log for recording stations.

Our 53 year old Policy

Ward’s is Headquarters
for Radio

Ward’s is today one of the greatest
Radio stores in the world—selling
everything in Radio without the
usual Radio Profits. And besides,
we sell only the tested and approved
equipment—selected and tested by
our own experts, who are up to the
minute in Radio. Thousands of cus-
tomers write us of their delight and
saving on Ward’s Radio sets.

sees00s0s0000000000 ssvscsssss sesessvecescanan

For 53 years we have sold only quality merchan-
dise under a Golden Rule Policy. You can rely
absolutely upon the quality of everything shown

in this Radio Catalogue

Mont

ESTABLISHED 1872

gomery Ward &?Co

The Oldest Mail Order House is Today the Most Progressive

Baltimore Chicago KansasCity St.Paul Portland, Ore. Oakland, Calif. Ft. Worth
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To Montgomery Ward & Co., Dept. 40-R

Baltimore  Chicago KansasCity St Paul
Portland, Ore. 0Oakland, Calif. Fort Worth

(Mail this coupon to our house nearest you.)

Please mail my free copy of Montgomery
Ward’s New Radio Catalogue,
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This 64 page
book tells about
the various mod-
els, with pictures
of professionals
using them.
Send coupon or
postal for your
Jfree copy.

When thebaseballsea-
sonis over, BennyBen-
| gough, star of the New
York Yanks, keeps fiit
and makes big money
playing the Buescher Sax-
ophone with Harold Ox-
leys Orchestra. Summer
and winter he’s the center of at-
traction, always in perfect condi-
tion.

Play Jazz In 10 Days

The lure of jazz is yours with a
Buescher True-Tone Saxophone.
Young folks are enamored by
these tantalizing tunes. Theylove |
that syncopation. If you want
to be popular - if you want to be admired -
favored, get this wonderful instrument.
At home, at parties, everywhere, the Sax-
ophone player is the center of attraction.

See How Easy It Is

Everyone has a perfectly normal desire to
produce music, yet most people have not
the time nor patience to become a musi-~
cian. Buta 277

=700 j0NnE
SAXOPHONE

is different. It looks complicated, but is
really very easy to play. With the aid of
three free lessons, the scale can be mas-
tered in an hour; in a few days you can
be playing jazz tunes. Practice is a pleas~
ure because you learn to play so quickly.

Buescher Grand Trumpet
Especially easy to blow, with an improved
e and new proportions. With the mute
in, it blows so softly and sweetly that prac~
tice never annoys.

Six Days Free Trial, Easy Payments

Send for a Buescher Saxophone or a Cor-
net, Trumpet or Trombone for six days
free trial in your own home. Send no
money. If you like the instrument pay a
little each month. Clip the coupon now
for your free copy of the beautiful Saxo-
phone Book or catalog of any instrument.
Noobligation whatever. Do it today. Now.

BUESCHER BAND INSTRUMENT CO.

Everything in Band and Orchestra Instruments
992 Buescher Block Elkhart, Indiana

“Clip the Coupon

| . BUESCHER BAND INSTRUMENT CO.
| aﬂ, $92 Buescher Block, Elkhart, Indiana |
b~ Without obligation to me, send book ‘“The |
Story of the Saxophone’’. Check here [}
If you prefer other literature describing other band or
orchestra instruments, check below.
Cornet[] Trumpet(] Trombone[]]

Mention anyother. . ......c.oouiiiiiiaiiai i
Whrite plainly, Name, Address, Town and
- State in Margin Below H
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Tarrano the Conqueror 3
By RAY CUMMINGS ]
(Continued from page 525) i
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ference in Great-London. Three rulers pro-
tem—White, Yellow and Black—to replace
the three who had been assassinated. The
responsibility for .the assassinations was
placed by the Council upon Tarrano. But
this—from his Headquarters here in Venia
—he blandly refused to accept, denying all
knowledge of the murders. Venia was the
principal Venus Immigrant colony of Earth’s
Western Hemisphere. It had already been
closed by our Earth-Council; its inhabitants
interned as possible alien enemies, pending
diplomatic developments.  This was the
meaning of that line of official vessels lying
there to the north on guard. No one could
leave Venia, and for a day Venus refugees
had been ordered into it from everywhere.

At 8:40 this evening came from Great-
London our ultimatum to Tarrano. A dupli-
cate of it went to the Great City of Venus
via the Hawaiian Station. The Earth would
not recognize the Tarrano government of

Venus. We would hold to our treaty of
friendship with the Central State. We
would remain neutral for a time. But

Tarrano himself we declared an outlaw.
His presence was required -in Wash-
ington to stand trial for the assassinations,
and the delivery in Washington of Dr.
Brende’s notes and model was demanded.

Theé ultimatum carried a day of grace; the
alternate was a declaration of war by the
Earth, and our immediate attack upon Venia.
It was the same proposition which our War
Director had previously made unofficially to
Tarrano while he was there in the garden
with Elza and which Tarrano so summarily
had rejected.

The ultimatum came to us in the tower
as we sat listening to the announcer’s meas-
ured tones. Elza exclaimed:

“But why do they wait? Father’s model
must be here. Tarrano, the leader of all
this—is here. Within the hour those ves-
sels of war could sweep in here—capture
Tarrano—recover father’s model &

Georg interrupted quietly: “No one knows
if the model is here. That other car from
the laboratory—we don't know where it
went. The plundered laboratory has been
found, of course. No station up there is
near enough to have eavesdropped upon our
capture, but the whole thing must have come
out by now. But that aero with the model
may have met an Inter-planetary vessel—
the model may be on the way to Veunus by
now.”

“Georg,” I exclaimed, “do you know the
workings of that model? Could you build
another without the notes?”

He  nodded solemnly. “Yes. And they
know that, in Washington. I could build
another. But they know by now, that I,
too, am in Tarrano’s hands—"

“And he will kill you, of course, to de-
stroy that knowledge and keep the seccret
for himself——" I did not say it aloud, for
Elza’s sake; but I thought it, and I realized
that Georg was thinking it also.

Dr. Brende’s secret of longevity was the
crux of all this turmoil the lever by
which Tarrano was raising himself. Scores
of facts amid the tumultuous news of these
hours showed us that. For months, through-
out Venus, Tarrano had spread the insidious
propaganda that he alone had the secret of
immortality—that when he was made ruler,
le would use it for the benefit of his fol-
lowers.

Converts to Tarrano’s cause were every-

WWW.americanradiohistorv.com

where. In the Central State many welcomed
the coming of his army. And now from
the Great City his propaganda was being
sent to the Earth. Murmurs from our own
Earth-public were beginning to be heard.
The ignorant lower classes seemed ready to
swallow anything. A new beneficent ruler
who guaranteed everlasting life! Through-
out the ages people have flocked to that
same standard!

In Mars, much the same was transpiring.
At almost her closest point to the Earth
these days, Red Mars sent us constant helios
from the midnight sky. The Little People
had appointed a new ruler to take the place
of him whe had been assassinated. The
Council there put the assassination to un-
known causes. Tarrano was held blame-
less. The Little People declared themselves
neutral. But they gave prompt official
recognition to the Tarrano Government of
Venus. And everywhere throughout Mars
the public was stirred by the thought of
everlasting life.

“Fools!” muttered Georg. “That Little
People government—they’ll have a revolu-
tion of their own to fight at this rate. Can't
you see what Tarrano is doing? Working
everywhere with propaganda—working on
the public—the gullible public ready always
to swallow anything——-"

On Earth, lay the crisis. Our own gov-
ernments only had taken a firm stand. What
could Tarrano do with this ultimatum?
Either he must yield himself and the Brende
secret, or a war in which he would be im-
mediately overwhelmed here in Venia would
follow.

It was nearly ten o’clock that first night.
Elza had gone to the balcony. We heard
her call us softly, but with obvious tense-
ness. Out there we found her pointing ex-
citedly. A few hundred feet away and some-
what below us was a tower similar to our
own. In one of its oblong casements a glow
of rose-light showed. And within the glow
was the full-length figure of a girl. We
could see her plainly, though a small image
at that distance with the naked eye, and our
personal vision instruments had been taken
from us. A slender, imperial figure—a
young girl seemingly about Elza's age.
Dressed in a shimmering blue kirtle, short
after the Venus fashion, with long grey
stockings beneath. A girl with flowing
waves of pure white hair to her waist—a

girl of the Venus Central State. She
seemed, like ourselves, a prisoner. An aura
or barrage was around her tower. She

stood there, back in the tower room, full
in the rose-light as though surreptitiously
trying to attract our ‘attention.

As we gathered on our balcony, behind
the glow of our own barrage, she gestured
to us vehemently. And then, with one white
arm, she began to semaphore. One arm, and
then with both. Georg and I recognized it
—the Secondary Code of the Anglo-Saxon
Army. We murmured the letters aloud as
she gave them:

“I am ”  Abruptly she stopped. A
violent gesture, and she disappeared; her
rose-glow went out; her tower casement was
dark. On a lower spider bridge Tarrano
had appeared. He was crossing it on foot
toward our tower, his small erect form ad-
vancing hastelessly, with the figure of Argo
behind him.

(Continued on page 560)
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PRICE

Mail all orders with money order or cash
direct to

The EXPERIMENTER PUBLISHING CO., Inc.

53 Park Place

$9.00

POSTPAID

New York City

www americanradiohistorv com

RADIO’S

Most Complete
Book of
information

By H. GERNSBACK

Editor of RADIO NEWS, SCIENCE

AND INVENTION, THE EXPERI-

MENTER, and MOTOR CAMPER
& TOURIST

What the novice in radio needs
is a book in which he can get all
the information necessary for him
to understand radio telephony and
telegraphy, to make or buy a re-
ceiving set suitable to his means,
to know how to operate his set, and,
after he has an understanding of .the
radio art, information that will enable
him to advance and get the most out
of his outfit. All this must ordinar-
ily be dug out of textbooks, pamph-
lets and government publications, but
the aim of this book is to have all the
data and information that the begin-
ner will need from the time that he
takes up radio. It is a permanent
comprehensive reference book for the
dyed-in-the-wool dabbler in Radio.

WHAT THE BOOK IS

A combination of a radio course for the
novice in radio telegraphy and telephony
with a reference book for the more ex-
})erlenced amateur, Half a dozen books
n one.

FOR THE BEGINNER

The theory of radlo carefully explained
with drawings.

Description of and instruction for oper-
ating instruments of receiving and send-
ing sets, with all pleture diagrams of
the wiring of the apparatus.

How to make your own receiving set,
costing from $3.00 to $50.00.

How to read diagrams; for every ple:
ture diagram there Is a corresponding
technieal diagram using the symbols
fnstead of drawings.

How to tune sharply and eliminate inter-
ference from other statlons.

How to protect your set from lightning,
and the laws regarding installation.
Explanation of time and weather signals.

FOR THE MORE
EXPERIENCED
AMATEUR

How to make a practical vacuum tube
detector, two stage amplifier set costing
less than $50.00, that will work.

How the radio compass works.

AIl  about underground aerlals, loop
aerials and directional aerials.

Formulae for finding wave length; mis-
cellaneous formulae for finding capacity
of condenser and other instruments
Tables of wire resistances, wave lengths
and thelr corresponding frequencies, ap-
proximate wave lengths for different
werials, tuning coil data, and nmwch more
invaluable information.

SPECIAL FEATURES

Lists of all the broadcasting statlons in
the United States and Canada for con-
certs, time signals, weather reports,
press, stock market reports, ‘ete., with
;heir eall, wave length and time of send-
ng.

Detailed - description of Washington
weather signals and their translation.

Description of a modern broadeasting sta-
tion and its operation.

Targe map showing locatlon of all U. 8.
radio telephone broadcasting stations
suitable for hanging up in radlo roum.
Collection of miscellaneous radio informa-
tion for the amatour.

IN OTHER WORDS

The information that you ordinarily have
to dig out of government publications,
text-books, pamphlets, ete., is handily
combined in this one book.
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“Do yon 2§
really want
a better job?”

ARE you really trying to get ahead? Have
you ever picked out a definite job that
you'd like to have? Could you make good
in that job if you got it?

No matter what line or kind of business
you are in, your advancement will depend
largely on the thoroughness of your training.

If you really want a better job and are
willing to devote a little of your spare time
to getting ready, the International Corre-
spondence Schools will help you, just as they
have helped so many other men and women
in the last thirty-four years.

You’re ambitious. You want
to get ahead. Then don’t turn
this page until you have clipped
the coupon, marked the line of
work you want to follow and
mailed it to Scranton for full
particulars.

Marking the coupon is simply
the act of investigation—in justice to yourself you
can’t afford to do less—and it doesn’t obligate you in
the least.

Mail the Coupon for Free Booklet

The
I.C.S.
is the oldest
and largest
correspondence,

school in the /
world

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6221-D, Scranton, Penna.
Oldest and largest correspondence schoools in the world
Without cost, please tell me how I can qualify Yor the
position or in the subject before which I have marked an X:
BUSINESS TRAINING COURSES
{OBusiness Management [ Salesmanship
[ Industrial Management OAdvertising
[OPersonne] Organization [IBetter Letters
[J Traffic Management O Show Card Lettering
[OBusiness Law [OJStenography and Tyring
[OBanking and Banking Law [IBusiness Engiish
O Accountancy (including C.P.A.)[JCivil Service
[ Nicholson Cost Accounting Railway Mail Clerk
[ Bookkeeping Common School Subjects
CPrivate Secretary O High School Subjects
[JSpanish [ French O Ilustrating
TECHNICAL AND INDUSTRIAL COURSES
[1Electrical Engineering [0 Architect
[OFElectric Lighting [lArchitects” Blueprints
Mechanical Engineer {JContractor and Builder
OJArchitectural Draftsman
[JConcrete Builder
Structural Engineer
Chemistry [] Pharmacy

Mechanical Draftsman
[OMachine Shop Practice
[JRailroad Positions
[]Gas Engine Operating
O Civil Engineer [JAutomobile Work
[ Surveying and Mapping [JAirplane Engines
[ Metallurgy [ Mining [J Agriculture and Poultry
[OSteam Engineering [ Radio [JMathematics

Name........

Street
Address......

Occupation.......

1f you reside in Canada, send this coupon to the Interna-
d Schools d

tional Corresp

Only 4 Motions used fn
_playing this fascinating
inatrument. Qur native
Hawaiian inatructers
teach you to master
them quickly. Pictures
sho v haw, Everything ex-
plaiued clearly. §
Play in Half Hour Easy Lessons W

After you get the foor Even if you don’t know \
easy motions you play one note from another, |
harmonious chordswith the 52 printed lessons
ve.y little practice. No  and the clear pictures
previousmusicalknowi- make it easy to lesm
edge necessary. quickly, Pay as you play,
Free Guitar Write at Once ~
and Outfit in Genuine Sea! Grain You'll never be lonesome with
Fabrikoid Gase as soon as you en- this beautiful Hawaiian Guitar.
roll. Nothing to buy—everything Write for Special Offer and easy
furnished. No delay. terms. A postcard will do. ACT!

FIRST HAWAIIAN CONSERVATORY of MUSIC, Inc.
oth Floor, Woolworth Bldg., Dept.— 140 New York, N. Y.
‘s Approved as a Corvespondence School Under the Laws
of the State of New York
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Tarrano the Conqueror

(Continued from page 558)
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He reached our lower entrance, cut off the
barrage there, and entered. Argo replaced
the barrage, lingered an instant, gazing up-
ward at us with his habitual leer. Then he
retraced his steps across the bridge and dis-
appeared.

A moment more, and in our lounging apart-
ment Tarrano faced us.

CHAPTER VIII
THE UNKNOWN FRIEND

“Sit down.” Tarrano motioned us -to
feather hassocks and stretched himself in-
dolently upon our pillowed divan. With ad
elbow and hand supporting his- head he re-
garded us with his sombre black eyes, his
face impassive, an inscrutable smile playing
about his thin lips.

“] wish to speak with you three. The
Lady Elza—" His glance went to her
briefly, then to Georg. “She has told you,
perhaps, what I had to say to her?”

“Yes,” said Georg shortly.

Elza had indeed told us. And with sink-
ing heart I had listened, for it did not seem
to me that any maiden could resist so domi-
nant a man as this. But I had made no
comment, nor had Georg. Elza had seemed
unwilling to discuss it, had flushed when
her brother’s eyes had keenly searched her
face.

And she flushed now, but Tarrano dis-
missed the subject with a gesture. “That—
is between her and me. You have
been following the general news, I assume?
I provided you with it.” He rolled a little
cylinder of the arrant leaf, and lighted it.

“Yes,” said Georg.

Georg was waiting for our captor to lay
his cards before us. Tarrano knew it; his
smile broadened. “I shall not mince words,
Georg Brende. Between men, that is not
nécessary. And we are isolated here—mno
one beyond Venia can listen. As you know,
I am already Master of Venus. In Mars
—that will shortly come. They will lhand
themselves over to me—or I shall conquer
them.” He shrugged. “It is quite imma-
terial.” He added contemptuously: “People
are fools—almost everyone—it is no great
feat to dominate them.”

“You'll find our Earth leaders are not
fools,” Georg said quietly.

Tarrano’s heavy brows went up. “So?”
He chuckled. “That remains to be seen.
Well, you heard the ultimatum they sent
me? What do you think of it?”

“I think you'd best obey it,” I burst out
impulsively.

“I was not speaking to you.” He did not
change the level intonation of his voice, nor
even look my way. “You are to die to-
morrow, Jac Hallen .

Elza gave a low cry; instantly his gaze
swung to her. “So? That strikes at you,
Lady Elza?”

She flushed even deeper than before, and
the flush, with her instinctive look to me that
accompanied it, made my heart leap. Tar-
rano’s face had ‘darkened. “You wonld not
have me put him to death, Lady Elza?”

She was struggling to guard from him her
emotions ; struggling to match her woman’s
wit against him.

“I—why no,” she stammered.

“No? Because he is—your friend?”

“Yes. [—I would not let you do that.”

“Not let me?”’ JIncredulous amusement
swept over his face.

“No. I would not—Ilet you do that.” Her
gaze now held level with his. A strength
came to her voice. Georg and I watched

WWW.americanradiohistorv.com

her—and watched Tarrano—fascinated. She
repeated once more: “No. I would not let
you."

“How could you stop me?”

“I would—tell you not to do it.”

“So?” Admiration leaped into his eyes
to mingle with the amusement there. “You
would tell me not to do it?”

“Yes.” She did not flinch before him.

“And you think then—I would spare him?”

“Yes. I kmow you would.”

“And why?”

“Because—if you did a thing like that—
I should—hate you.”

“Hate—-"

“Yes. Hate you—always.” .

He turned® suddenly away from her, sit-
ting up with a snap of alertness. “Enough
of this.” Did he realize he was defeated in
this passage with a girl? Was he trying to
cover from us the knowledge of his defeat?
And then again the bigness of him made,it-
self manifest. He acknowledged soberly :

“You have bested me, Lady Elza. And

you've made me realize that I—Tarrano—
have almost lowered myself to admit this
Jac Hallen my rival” He laughed harsh-.
ly. “Not so! A rival? Pah! He shall
live if you wish it—live close by you and me
—as an insect might live on a twig by the
rim of the eagle’s nest . . . Enough! .
I was asking you. Georg Brende, of this
ultimatum. Should I yield to it?” He had
suppressed his other emotions; he was amus-
ing himself with us again.

“Yes,” said Georg.

“But I have already refused—today in the
garden. Would you have me change? I
am not one lightly to change a decision al-
ready reached.”

“You'll have to.”

“Perhaps. Perhaps not. Of one thing
I am sure. I cannot let them declare war
against me just now. I have no defense,
here in Venia. Scarce the armament for
my handful of men. Your vessels of war
would sweep down here and overpower me
in a breath—trap me here helpless—"

“Of course,” said Georg.

“And so I must not let them do that. They
want me to come to Washington with the
Brende model—deliver it over to them. Yet
—that does not appeal to me. Tomorrow I
shall have to bargain with them further. I
could not deliver to them the Brende model.”
He was chuckling at his own phrasing. “No
no, I could not do that.”

“Why?” demanded Georg.
model here?”

“It is—where it is,” said Tarrano. He
became more serious. “You, Georg—you
could build one of those models?”

Georg did not answer.

“You could, of course,” Tarrano insisted.
“My spy, Ahla—you remember her, the
Lady Elza’s maid for so long? She is here
in Venia; she tells me of your knowledge
and skill with your father’s apparatus. So
you see, I realize I have two to guard—the
model itself, and you, who know its secret.”

He now became more operly alert and
earnest than I had ever seen him. The light
from the tube along the side wall edged his
lean, serious face with its silver glow. “I’ve
a proposition for you. Georg -Brende. Be-
tween men, such things can be put bruskly.
Your sister—her personal decision will take
time. I would not force it. But meanwhile
—I do not like to hold you and her as cap-
tives.”

The shadow of a smile crossed Georg’s
gace." “We shall be glad to have you set us
ree.

“Isn’t the

(Continued on page 562)
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Make Your Watches, CIocks, Etc.,

isi H The very latest dxscovery in the
Visible by Night .57, css Gt B
ticaily unobtainable except at an exorbitant price, we have at last
roducing this remarkable LUMINOUS PAINT, which, applied to
any article, emits rays of white light, rendering it nerfecl(y visible
RILLIANT IT SHINES. Quite
simple to use. Anyone— yo ittle npplied to the dial of your
wateh or cloek will enable you to tell the time by night. You can coat the push
by iteh plates of your electric uzhts rnnteh boxes, and innumerabie
other articles : make your own ete.
Bottle containing sufficient to ¢o; aeveral small nrtlcles Pf|ce 25e Larger
eizee 50c and $1 postpaid. Johnson. Smuh

THE EXPO WATCH CAMERA

The most wonderful and
Ingcnious Camera made
t 18 but little larger than

a wateh, which it closely
resembles. You ecan carry
the Expo about in your
pocket and take pic-
tures without any one
being the wiser.

Less Than 2 Cents

a Picture

The Expo loads in day-

light with 10 or 20 Tx-

posure Films, costing
25¢ and 35¢ respective-
ly, and thus the plc-

ture taklng part cof a

whole day’s outing may

be had for a very nominal

Littlc more than

onc ccnt a plcture.

encceeded in
the surface o
in the dark. THE DARKER TNE NIGNT THE MORE B

itee!f to opernte. Tnkes pictures throm:h the stem “here the Repid

Fire Lens is located. The photos %s: -8) '!lx)ny be an ﬂr{xed )| t n
nmneouk utters
Operated as Quick as a Flash 4% gics Sk Sl “Ehdored

by amateurs and pro‘esmonnla the world over. Thoroughly
practical—printing ond _developing of films just the same us
ordinary eameras—in daily use ‘ythe lice, newapapcr reporters,
detectives, and the general public. Ppesiant Dente have been
secured with the Watch Camera by enterprising reporters. Proe
duces clear, sharp nezntlven indoors or outdoora equal to any
camern on the 3 size or price notwithstanding. Sold
Under a Pnsnlve Guurnn(ce.

Expo Watch Camera 53 60 FILMS, mixnusures 25¢,20Exposures 35¢

Price Post Paid I.ea er Pocket Carlylnx Case, 35¢

SBOHMNSON SMITH & CQ.,Dept. 4!5 . Racine, Wis

g S BABY TANK "B°eSWiihrealYankee

Pep—by its own power
Most remarkable Toy ever in-

the
hand or over the floor or table
and then placing it down, it
will crawi alorg, nvercoming
all obstacles, in the same life-
)y like manner as the larger
Tank that proved so deadly in
the great war. hat makes
it go is pomewhat of a mys-
tery, for there is no mechan-
Asm to wind u;
understood with mechanical
toye, vet this tank will keep plodding along ten times longer than the ordinary run
of toys It will ‘'orm dozens of the most wonderful stunts; it go backward
or forward at wi l 23 Inchea long. Price only 25 cents prep

ANARCHIST BOMBS | INVISIBLE INK

The moat confidential
8, e
limburger cheese.

‘* *The smell en-
tirely disappears in a short time.
10¢ a Box, 3 Boxes for 25¢

MIDCET BIBLE
GREAT CURIOSITY

Smallest Bible in the world. Size of a

ostage stamp. 200 Pages. Said to
ring good luck to the owner. A gen-
uine work of art. Must be seen to be
appreciated. Make good money selling
thein to friends, church acquaintances,
etc. PRICE 15c¢ each, 3 for 40c, 12
for $1.35, 100 for $7.50. Also obtainable in Leather Binding,
with gold edges. Price 50c¢ each, 3 for $1.25, $4.50 per doz.
Maenifying Glass for use with Mldgct Bible, 15¢

glass vials
dropped in a
1oom full of
people will
cause more con-
sternation than a

e Wi
MARK. Cannot be seen
unless you know the se-
cret. Invaluable for many
reasons. Keep your post-

Everything about the Ku Klux Klan told In a

cleg.y fearless manner. Book tells all- How it

ed and was suppressed in 1871—The New Ku

Klux Klun—Eow organized—How members are

enrolled—Oath of the Klan—Questions for Can-

didate reed—Objects of the Order—Obedience
—Tidelity—Pledge of Loyalty—Ku Klux Klaz:

and the Masons—The Jews—The Masons—Real

5. Oath—The Necro Ku Xlux Klan, ete., etc. Latest and most

COleeee book on the Klan published. Price, 35¢, postpaid.

Male  SEX INDICATOR

Hold the MAGIC INDICATOR
over a man’s hand—instantly it
Y moves in a strafht line, back-
ward and forwar Hold it over
a woman’s hand angd it describes
a complete and connnuons circle,
The same action can be obtained
over u letter written by a man or
We have never been able to figure out
Many novel and_entertaining feats
xample, similar resulta can

It is faseinating; baffling.

t we've never seen it fail,
icator. For ex:
with animals, cats, dogs, rabbits, over_ birds, 'chickens, canaries,

Algo used to predetermine the sex of chickens and birds, etc., in fact it is sold ns

woman, etc.
bow it’s done—bu!
may bagerfnrmod with the Sex Indi
vhtaine

u patented egg tester in Europe. Price 25c¢, or 3 for 65c¢, postoaid.

All the Latest Surprlsmg and Joke Novelties
Miniature Water Pistol +"*Manos' Belf-filling Fountain Pen  25¢
Cleopatra’a Snake (very lifelike)3. léu Greag Fire-eating Tt ck o« o« o 80e
False Mustache . 10c Magic Ball and Vaose

Pocket Detenwe (see behind you) 130 Nuked Truth Joke (M:\zw Cm'd) . 150
Great Mind Reading Mystery 10¢ Chicken Inspector Badue B 10c
Thurston s Mysterious Trick Cardu 10c iar's Licenge . 10¢ Boozs "Licenso . 10¢
mhtmx Roosters. pair . 10c ‘nmous Simplex Typewriter . , $2.60
quirt Ring 20c _Trick Peneil 15¢ 50-shot Automatic Cnp Pistol . 15c
ubber Tacks (s good joke) . . 10¢ urpri»e \lmches erbox . . . 10¢
Mesmerized Penny « . 206 Deck Marked &, g 5 - $1 .00
Cachoo Sneebmg Powder . . 100 Everlastin Wnt: ng Pad
dagie Plate Lifte o 250 Wire Puzzlen, bic anst, 10c.. 8 for 2’10
Imitation Gold T th or 5c Shimmie Dancer, 15¢c. Soot Car
Barking Dog (lmhntee dot bnrk) 20 ortnne Telling_Carda, per deck 2543
Exploding Cigarettes. Per Box 250 -Reel Moving Picture Machine 00
6-piece Set Bilveraid Tablewnre . 8108 ir Plant, novel and decosative .  25a

Easy to Manipulate |

Withabunch
of these bills,
jt is easy for
each person
of limited
means to
appear

rosperous

y flushing

pr
ume and peeling off o genmm blll
or two from the outside of the roll,
the effect created will be found to
De all that can be desired. Priccs,
postpaid: 40 Bills 20¢, 125 for 50¢,
or $3.50 thousand postpaid.

Wonderful X-Hav Tube

A wonderfulilttie
instrument pro-
$ 'ducing optical
illusions both
surprising and

~*gtartling. Withit
you can ace what is apparently the bones of
your fingers, the lend in o lead peneil, the in-
terior opening in 6 pipe stem, nnd many other
rimilar illusions. A mystery thnt no one has
been sble to satisf nctorily explain. Price 10c
3for25¢, 1dowsa 7Sc. Johnson Smith & Co,

Qualnt
and Novel
Pesign

A VERY etriking and uncommon ring. Bilver
finish, skull ond crossbone design, with two
brifliant, fiashine gema sparkling out of the
eyes. 8aid by many to bring Gno Luck to th
wearer, hence it name, Luck Rlng.
Very ““.qu. nng ﬂmfcynll wlll take a pride in
wearing. LY 25 CENTS.

Explodm g Ci garettes

JUS LIKE ORDINARY CIGARETTES.
BUT SUCH REAL STARTLERS! The box
containa ten genuine ecigurettes of excelient
quality. They appear so real, but wlien each
cigarette isabout one-third smoked, the victim
gets o very great surprise ag it goes off with a
lond BANG 1 great mirth provoker yet
entirely harmless. Price 25c per box.

Popular Watch Charms

Very pretty little ouriosities and decidedly
novel.  Fitted with Magnifying Lenses that
enlnrze the picturen ta u very surprising degree;
in fact, it scoma almost incredible thut a clear
picture could be possible in such a emall com-
paass, and Low sharp and distinet they show up
when you look through. ome in assorted
views—Actresses, views of Panama Canal,
Lord’s Prayer in type, ete.

CIGARETTE MAKER

Roll your own and save money. Makes
them better und quluker besidea saying more
than half, Use your faverite brand of
tobucco, Nent, uuoful and handy. Pocket
size, weighs % oz. Made entirely of metal,
uickel-plated. Price 25¢ postpaid.

MAGIC FLUTE
Wonderfully Sweet Toned and Musical

ic Flote, or Human~

nton e. js & unique and novel

Y/ mugmnl instrument that is
played with nose and mouth
comhmed There iz juat o
little knael in playing

it whish. when once ne-
arired after a little proe-
rice will enable you to
produce veryaweet
LU rausio that  somewhat
rssembles; flute. ’l;);eers
’ fingering, and once you hove master
I ot At s all Rinds of muic with facility
and eare. When playad as an ascom paniment
to a piang Of any other mi] 1 instrument.
the eflect is se charming as eurprisiog.

NEW BOOK ON

’ ‘ROPE SPLICING
|

Usefu! Knots, Hitches,
Splices, etc.

A most practical handbook
giving complete and simple
directions for making all the
mort useful knou. lutche.,
rigging, eplicea, etc. er
100 illustrations. AII nbont
wire rope attachmenta, laah-
ing, blogks, tackles, etc.
37 Ieraldie Knots illus-
trated. Of great value to
mechanice, riggers, campers,
boutmen. Price 20¢ ppd.
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BLANK CARTRIDGE PISTOL

This well I
made and Pr ce
effeetive
Pistol id
modelled on

pa o
of the latest
type of Re-
volver, the Post=
] earance B
oF  Which paid
alone i

enough toscarea burglar, whilst, when
loaded, it will prob::gly prove Just as
effective as a revolyer with real
lets, without the danger to life.
takes tha standard .22 Calibre Blank

idges, that are obtainable most
everywhere. Even the most timid
women can use it with perfect rafety and frighten a thief with-
out msk to herself ox anyone else. A Great Protection Against
Burglars, Tramps and Dogs. You ean have it lying about with-
out the danger attached to other revolvers, We sell large num-
bers around the 4th of July. Well made of solid Meta!

E ONLY $1.00 Postpaid. 8Blank cartrldges 22-cal,, shipped by ex-
kress only, SOc per 100. Johnson Smith & Co., Dept. 4({5 , Racine, Wis.

Zi Mystic Skeleton
snee ng Popyce(z!vee!; oA Jomted firred O g7 pd_

f o skeleton 14
g"’“";""“,’gsf in. in height, will
derion b6 dance to music _
back of your
hand en
blow ft into

f the wir, an
everyone

bul-

the operator majy
be some distaned

D | fromit.

the room er
carwillbegin

to sneeze without knowing the reason
why. Itia rnost amusing to hear their re-
marks, as never suspect the real
Souree, butthink they have caught it one
fro;1 the other. Between the laughing
and neezing you yourself wlll be having

For parties, politi-
cal maetings, car rides, or any place at
all where there is a gathering of veople.
itis ahegnnut Ioke owt. PricesOcor 3

<

for like manner. Price per box 10c ppd.

BOYS! BOYS! BOYS!
THROW YOUR VOICE

Into a trunk, under the
bed or anvwhere. Lots of
fun fooling the teacher,
policeman or friends.

THE VENTRILO

a little instrument, fits in the
mouth out of sight, used with
above for Bird Calls, etc. Any-
one can use it.

Never Fails. A 32-page book on ventriloquism,
and the Ventrile, ALL FOR 10c postpaid.

ITCHING POWDER

This is another good practical joke; the intense
discomfiture of your victims to everyone but
themselves is thoroughly enjoyable. All that
is necessary to start the ball rolling is to de-
posit a little of the powder on a person’s hand
and the powder ean be relied upon to do the
rest. The result is a vigorous scratch, then
some more scrateh, and still some more.
10¢ box 3 boxes for 25¢ or 7 5¢ per doz boxes postpaid.

DANCING /2%
BEAUTIES

Get a kmemetogxaph and see the
picture move. France's latest sensa-
tion. A great surprise. Is worth
twice what they cost. Are made of
solid brass highly nickeled and very
durable. Satisfactory, or your 500
money back. Price

SILK REMNANTS

for patching Crazy Quilts, Sofa Cushions, Head
Rests, Pin Pads, etc. Large pieces, all colors and
shades. Sure to delight you.

stamps or coin we

FOI‘ 25 Cents send a large package

and book of quilt designs. 1 pound makes a lovely
large quilt. Price, 75¢ postpaid OQOur silk is the best.

Q‘LoOk Wonderful Instru-

ment., Greatest thing
i
v

Box contains 12 eggs.
lit witha match,

one gradually hat..hes
itself ioto

w c =
curla and twists about in a most life-

I

yet. Nine sep~
arate articles in
one. Everybody
delighted with it,
Odd, curious and
mteres!mg Lots
of pleasure as well as
very useful. Itis a double
Microscope for examining the wonders
of nature. It is also an Opera Glass.
a Stereoscope. a Burning Lens, a Reading Glass, a Tele-
scope, a Compass, a Pocket Mirror. and a Laryngascope
—for examining eye, ear, nose and throat. It is worth all the cost
to locate even one painful cinder in the eye. Folds flat and fits the
pocket. Something great—you need one. Don't miss it. Sent by
mail, postpaid. Price, only 35¢ or 3 for $1.00 postpaid.

RESURRECTION PLANT

One of the most wonderful
plants known. Possesses the
strange power of turning in a
few minutes from an appar-
ently lifeless, erb to_a
BEAUTIFUL LlVlNG FERN-
LIKE PLANT
of a dark green color. Simply place the plant
in saucer of water, it will open up and start to grow
in 20 minutes. When taken out it will dry up and
g0 to sleep until placed in water again. Fine house

,Buorpdey g
190YT gy Ay

plant—summer or winter. cents each or
3 for 25c, Agents Wanted

A Delnxe Edition of our new 1925 CATALOG

o Ay iy Ak g k.m“""“'zz,,z’.".‘," ADDRESS ORDERS FOR ALL GOODS ON THIS PAGE TO PosThid
ail the latest tricks in magic, the ﬁcwea’ttrle: Stamps
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An Easy Way to Learn

PHARMACY

AT HOME

Graduate pharmacists are always in
demand. The work is interesting and
pleasant and salaries are good. Many
young men open drug stores of their own
and become independent.

There’s an easy way to learn pharmacy
right in your own home in spare time,
without losing a day or a dollar from
Your present work.

The International Correspondence
Schools course in Pharmacy supplies the
knowledge which it will be necessary for
You to have in order that you may pass
your State Board Examination.

Just mark and mail the coupon printed
below to the International Correspon-
dence Schools, Box 6220-D, Scranton, Pa.,
and full particular$ avout the Pharmacy
Course or any other work of your choice
will come speeding to you by return mail.

————— TEAR OUT HERE — — — — — -

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 6220-D, Scranton, Penna.

Without cost or obligation on my part, please send me
full particulars about the subject before which I have
marked an X in the list below :—

TECHNICAL AND INDUSTRIAL COURSES
{JPHARMACY [1Civil Engineer
[JChemistry [O8urveying and Mapping
[ Automobile Work [iMine Foreman or Engineer
[ Agriculture and Poultry [JSteam Engineering

"1 Mathematics [OGas Engine Operating
L:]‘T'zlectrlcal Engineering [] Airplane Engines [J Radio
[Jlectrician []Architect

Mechanical Engineer

Mechanical Draftsman
EMachme Shop Practice [JConcrete Builder

Railroad Positions OStructural Engineer

BUSINESS TRAINING COURSES

Contractor and Builder
Architectural Draftsman

[CJ&alesmanship [ORusiness Management

] Advertising OIndustrial Management

[ Better Letters [JPersonnel Organization

[ Foreign Trade (JTrafic Managenient i

{]Stenography and Typing [JRBusiness Law
Business English [iBanking and Banking Law
Civil Service LA ancy (including C.P.A.)
Rajlway Mail Clerk []Niecholson Cost Accounting
Common School Subjects IjBookkeeping
High School Subjects [ Private Secretary
Llustrating Spanish French

Name....

Street Address..
City.

State

©Occupation O T b wewew SN
Persons residing in Canada should send this coupon to the
International Qorrespond Schools € di Limited,
Montreal, Canada,

Get our big FREE
Catalog.Illustratesand

=% describesmost advanc-
f ed hook-ups. Newest
standard kits, and lat-
est parts at prices far
below others. Save
money! Write for this
book at once. No
charge. Noobligation.

102-136 . Canal St., Chicage

Tnsure your copy reaching vou each month. Sub-
scribe to SCIENCE_ & INVENTION—$2.50 a
year. Experimenter Publishing Co., 53 Park Pl,
N. Y C
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Tarrano the Conqueror

(Continued from page 560)
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Tarrano remained grave. “You are a
humorist. And a clever young fellow, Georg
Brende. You—as Elza’s brother—and as
your father’s son with your medical knowl-
edge—you can be of great use to me. Sup-
pose I offer you a place by my side al-
ways? To share with me—and with the
Lady Elza—these conquests. Wait !
It is not the part of wisdom to decide until
you have all the facts. I shall confide in
you one of my plans. The publics of Venus,
Mars and the Earth—they think this ever-
lasting life, as they call it, is to be shared
with them.”

His chuckle was the rasp of a file on a
block of adamant. “Shared with them!
That is the bait I dangle before their noses.
In reality, I shall share it only with the
Lady Elza. And with you—her brother,
and the mate you some day will take for
yourself. Indeed, I have a maiden already
at hand, picked out for you. But that
can come later. . . . Everlasting life? Non-

sense! Your father’s discovery cannot con-
fer that. But we shall live two centuries
or more. Four of us. To see the genera-

tions come and go—frail mortals, while we
live on to conquer and to rule the worlds.
. . . Come, what do you say?”

“I say no.”

Tarrano showed no emotion, save perhaps
a flicker of admiration. “You are decisive.
You have many good qualities, Georg
Brende. I wonder if you have any good rea-
sons ?”’

“Because you are an enemy of my world,”
Georg declared, with more heat than he had
yet displayed.

“Ah! Patriotism! A good lure for the
igiiorant masses, that thing they call patriot-
ism. For rulers, a good mask with which
to hide their unscrupulous schemes, That’s
all it is, Georg Brende. Cannot you give
me a hetter reason? You think perhaps I
am not sincere? You think I would not
share longevity with you—that I would play
you false?”

“No,” Georg declared.
work was for the people. I’m not talking
patriotism —only humanitarianism. The
strife, suffering in our worlds—you would
avoid it yourseli—and gloat while others
bore it. You iy

“Youth!” Tarrano interrupted. “Altruism!
It is very pretty in theory—but quite non-
sensical. Man lifts himself—the individual
must look out for himself—not for others.
Each man to his destiny—and the weak go
down and the strong go up. It is the way
of all life—animal and human. It always
has been—and it always will be. The way
of the Universe. You are very young, Georg
Brende.” i

“Perhaps,” Georg said, and fell silent.

Tarrano abruptly rose to his feet. “Calm
thought is better than argument. You have
imagination—you can picture what I offer.
Think it over. And if youth is your trouble
——"  His eyes were twinkling. “I shall
have to wait until you grow up. We have
a long road to travel—Empires cannot be
built in a day.”

He paused- before Elza with-a grave, dig-
nified bow. “Goodnight, Lady Elza.”

“Goodnight,” she said.

He left us. We stood listening to his
footsteps as he quietly descended the tower
incline. At his summons, the barrage was
lifted. He went out. From the balcony
we saw him cross the spider bridge, with
Argo at his heels. As they vanished into
the yawning mouth of an arcade beyond the
bridge, again came that rose-glow in the

“But my father’s
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other tower. We saw again the girl with
flowing white hair standing there. And now
she was waving us back.

“She wants us inside, where we can’t be
seen,” Georg murmured. We drew back
into the room, standing where we still could
see the girl. I wondered then—and we had
discussed it several times these last hours—
if the interior of our tower were under ob-
servation by some distant guard. We {elt
that probably it was, visibly and audibly ;
and we had been very careful of what we
said aloud.

But now, if we were watched, we could
not help it; we would have to take the
chance. The figure of the girl showed plain
ly down there through the other casement.
And again, with slow-moving white arms she
began to semaphore. A queer application of
the Secondary Code, which always is used
officially with coral-light beams over con-
siderable distances. But it sufficed in this
emergency. Slowly she spelled out the let-
ters, words, phrases.

“I am Princess Maida——"

Georg whispered to us: “Hereditary ruler
of the Central State 2

I nodded. ‘“Watch, Georg 7

“Prisoner——" came next: “Like your-
selves, and we must escape.”

She paused a moment, letting her arms
drop to her sides, shaking the glorious waves
of her white hair with a toss of her head.
Then, at a gesture from Georg that he
understood, she began again:

“Escape tonight >

I half expected that any moment Tar-
rano or one of his men would burst in to
stop this. But the signals continued.

“I am sending you a friend—tonight—
soon—he will come 1o you. With plans for
our escape. A good friend 71

Her tower abruptly went dark. Cau-
tiously I gazed down from our balcony.
Argo had appeared on the spider bridge;
he was pacing back and forth. Did he sus-
pect anything? We could not tell, but it
seemed not. It was the midnight hour; a
brilliant white flash swept the city to mark
it.

In a low corner of the balcony, behind the
glow of our barrage, we crouched together,
whispering excitedly. But cautiously, for
we knew that the microphonic ears of a
jailor might be upon us. The Princess
Maida—here in Tarrano’s hands! She was
sending us a friend—tonight—soon; a friend
who would help us all to escape.

“By the code!” Georg exclaimed. “If we
could get to Washington—if I could be
there now in this crisis—with my knowledge
of the Brende light ”

Far above our personal safety, our lives,
lay the importance of Georg’s knowledge.
With the Brende secret—through him—in
the hands of the Earth Council, Tarrano’s
greatest lever to power would be broken.
Our Earth-public would sway back to patri-
otic loyalty. The Little People of Mars
unquestionably would remain friendly with
us, with the Brende light to be developed
on Earth and shared with them. They would
see Tarrano perhaps, for what he was—a
dangerous, unscrupulous enemy. . . . If only
Georg could escape. . . .

An hour went by with murmured thoughts
like these. A friend coming to help us?
How could he reach us? And how help us
to escape? ,

We crouched there, waiting. Argo—ob-
viously on night guard—still paced the
bridge. The city was comparatively dark

(Continued on page 564)
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“Build Your Own’’— Special [nducement

To get you started dealing with us, we offer special prices on these most popular two kits. But
your order will have to be sent by October 31 when our regular catalog prices will again be in effect.
Your chance to get the best kit at a big saving! Take it!

All of our Kits contain complete parts for receiver, including drilled and engraved Bakelite-Dilecto panel, finest, roomy mahogany
finish cabinet, simple new-style blueprint and instructions, everything—nothing more to buy. All parts highest grade—advertised, well-
known, reliable, dependable—fully guaranteed by manufacturers and ourselves.

Look at these ‘brands.
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You cannot get better kits!
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Our New Method of Wiring—Perfectly Simple—No Radio Knowiedge Needed
No solder—No bare wires—No poor connections—No dissatisfaction.
No tools needed except a common screw-driver and common pliers.

All connections are made by the use of our flexible, insulated eyeletted connecting wire in place of bus bar or wire, and solder. And ina
fraction of the time usually required when using the old fashioned way. And when the job is done it is neat and your connections are tight.

Superior to most other
sets REGARDLESS  OF
NUMBER OF TUBES!
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4-Tube Roberts Knock-Out

Postpaid

Kit,KY 9215

l. $43ﬂRange 3500 Mil

— = =

eCombines principles of Reflex, Neutralization, Tuned Radio Fre-
quency, Regeneration (without blooping), and Push-Pull Amplifica-

tion.
—non-reradiative.

es

Smooth-working—easily tune(l—non-howling—non-squeul_ing
Guaranteed absolutely to give entire satisfaction.

See what Doubleday, Page & Co., through Mr. Arthur H.
Lynch, Editor of their magazine, ‘Radio Broadeast,”’ say
about the Radio Broadcast's sensational 4-Tube Knock-Out

Set developed by Walter Van B. Rob

erts:

““Pube for tube, dollar for dollar, result for result, we
will stack it up against any receiver for home construction
ever described by any radio publication and gamble that it

»

comes out winner.’

MR. LYNCH ADDS—READ IT!

‘It is the best we have ever seen—and we have seen and
operated almost every type made and used during the past

twelve years.

speaker with two tubes. using an indoor antenna.

It has pulled In forty-six statiens on a loud

Its slg-

nals have been heard through the air more than a quarter

mile,

It is not merely the best four-tube receiver, but the
best by a .very good margin.””

CUSTOMERS PRAISE IT!

Receives Calif.
from N. Y. an
Two Tubes!

I have followed the de-
vel of the Roberts

Bakelite-Dilecto panel, extra

filament switch, Pacent grid
mounting,

sheet.

= e _
See What You Get—Best Quality

Fine 7x24x8 mahogany finish cabinet, drilled and engraved

2 HMileo fixed condensers,
Aristocrat binding posts, binding post strip, complete set “No-
Sod-er” connecting wires, hardware, blueprint and instruction
You can assemble in only three hours or so.

List price, $64.69; our regular catulog price, $48.56—Special
price to October 31, only $43.51.

good, non-warping haseboard,

Sickles’ Roberts’ coils, 2 Hammarlund low loss variable conden- | ¢
sers, 3 E-Z Toon vernier dials, Thordarson transformer, pair
Modern push-pull transformers, 3 Paceut rheostats, 4 Bell Bake-
lite low loss sockets, Improved single-circuit jack, Improved
double-circuit jack, Cutler-Hammer inductance switch, Smilear

E

leak, Hileo grid condenser and

Amplex grid-denser, 7 | |

Does

Special Features

Great wolume.

Utmost clearness.
Sweetness of tone.
Highly selective.

‘heap to build.

Easy to operate.

Receives great distance,
not radfate or
squealing in your
bors’ receivers.

O?USE
neigh-

Low cost of upkeep.

t offers a better combination
of  sensitivity, selectivity
and quality for the total
cost than any other circuit
we have sver known,

The best 4-Tube set for home

construction ever produced.

eircuit with results far be-
yond all expectations. I find
it to be EXACTLY as effi-
elent as described, although
1 was skeptical as to the

unusual _operation that it
was said to have accom
plished. 1 no longer have

any doubts, for in the last
week of August and to date
in September, I have re-
ceived KGO at least four
times. On one of these oc-
casions I received it on my
Dictogrand loud speaker.
using only two tubes! I
have consistently recelved
long distance. such as Dal-
las, Fort Worth, Auburn,
La., Hastings, and Kansas
City, in all about 65 sta-
tions. while just_‘‘fishing.””
Locals, such as Pittsburgh.

Schenectady, New York City,
Chicago, Boston, ete., it
need not be mentioned, are
perfect. even on occasions
when | have used neither
aerial nor ground. I am
sure It was a lucky day
when this set came to my
attention.”” L. L. Clifford,
190 Second Street; Fulton,
NEW YORK.

Selectivity Better
than Eight tube
Heterodyne

*Last week I constructed
the four-tube Roberts Knoek-
Qut set. I am more than
pleased by its operation, its
selectivity being better than
my eight-tube super-hetero-
dyne. On 2 poor night I was
able to bring in WOS.
WGN, WOC, WSAI, WBZ,
and all at loud speaker in-
tensity.”” Louis R. Jeffrey,
51 Newark Street, Hoboken,
NEW JERSEY.

Explorer—Spl.

3-Tube LoLos 59 Gﬂ

Stations Logged in 2
hours at New York City

All on Loud Speaker

By one of the editors of

‘‘Radio News'
WJZ 172183 |N. Y. City
WEAF 186177 [N. Y. City
WFBH | 65| 21 IN. Y. City
WFAM | 55 | 18 [St. "Cloud, Minn,
wQA0 | 73] 40 IN. Y. City
WEBH | 75 | 413 |Chicago
wJY 72 | 52 [N. Y. City
KDKA | 70 | 32 [E. Pittsburgh, Pa.
WTAS | 67 | 25 Elgin, IIl.
WGBS | 67 | 30 |[N. Y. City
WHN {7239 IN. Y. City
WIAX | 88| 18 ICleveland s
WIT 75 | 83 |Philadelphia, Pa.
KYW 78 | 83 [Chicago
woc 83 | 71 [Davenport, Towa

This is a dandy! Order it!

Postpaid—KitK Y6996
Range 1000 Miles on Loud
Speaker

Pogitively a ‘“‘hummer!”” We have never
tested an outfit at anywhers near our price
more suitable for long distanee broadcast
reception.  Contains _a low loss 3-circuit
tuner, a low loss condenser, low loss sockets,
ete. Special Features: Sensitive—Selective—
Clear reception—Simple to construct—Simple
to operate—Dependable—Low logs design—
Receives long distances—Great volume.

We Give You High-Class Parts

Fine 7x18x8 mahogany finish cabinet,
drilled and engraved Bakelite.-Dileeto panel.
extra good, non-warping baseboard, Gen-Win
low loss coupler, Hammariund low loss varfa
ble condenger, 2 Beli Bakelite dials, 2 Rasco
verniers, 2 Pacent A. transformers, 2
Pacent rheostats, 3 Bell Bakelite low loss
sockefs, Improved single cireuit jack, 2 Im-
proved double circuit jacks, Smilear A bat-
tery flament switch, Hileo fixed grid con-
denser and mounting, Pacent grid leak, 7
Aristocrat moulded binding posts, binding
post strip, complete set ‘‘No-Sod-er’’ con-
necting wires, hardware, blueprint and in-
struction sheet. You can assemble in only
a couple of ‘hours. List price for parts,
$37.84. OQur catalog price, $30.25. Special
Prica to October 3(st, enly $26.51.

You cannot get better Kits anywhere!

OLDEST RADIO 5

ORDER DIRECT FROM THI

AOTITITEE

AD—ON APPROVAL—NO

| SHIPPED SUBJECT TO EXAMINATION WHEN REQUESTED — WE PAY WEI:"'P
MAIL ORDER :TRANSPORTATION—24-HOUR SHIPMENT—SATISFACTION OR MONEY BACK :
3 FIRM 2 (Foreign customers will nlease remit with order and incfude ¢nough for transportation and fnsurance which we do not pay.) g 24 HOURS
i ' Send for BIG CATALOG---36 pages, &&edi |
america - Filled with big bargains in Kits, Parts and Accessories. Send today! g Guaranteed

T T T T T I e T e O T e T o

MONEY IN ADVANCE

neIaRno
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'RADIO SPECIALTY CO.. Kit Div. 165X, 245D, Greenwich St., N.Y.
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. ;\?myouz’ﬂoat

(Deslgned and built by Ole Evinrude)
Quick Detachable

RowboatMotor

Powerful, Light Weight, Speedy,

Quiet Runmng,PracncallyV:bra i
tionless. Starts onaquarter turn. |
Easilycarried withyouanywhere |

Xuat ride and enjoy the
water sports. Slow down for fishing. §
Speed up for racing. Greatpower.

|
Write for FREE Catalog|
describing all the new features, espe- §
cially the famous Pro é)ello Pump Only k

Elto has it. Write tos

ELTO OUTBOARD MOTOR CO. Dept:48 8
Ola Evinrude. Pres,
Manf’rers Home Bidg. Milwaukee, Wis

llngh School
| Coursein

Thls simphﬁed complete High School
Course—specially prepared for home study
by leading -professors—meets all require:
ments for entrance to.college, business, and
leading professions,

20 Other
youc‘need for success. No

Coul.‘ses matter what your incli-

nations may be, you ean’t hope to succeed
without speclafxzed training. Let us give
you the practical training you need.
AMERICAN SCHOOL
Drexel Ave. and 68th St.

Over 200 noted Engineets,
Business Men, and Educa-
tors, helped prepare the

ial instruction which

Dept.H726 Chicaga

Money Back When You Finish If Not Satisfied

American School, Dept.H-726,Drexel Ave. & 58th St., Chicago

Send me full information on the subject checked and how
you will help me win sueeess in that Iine.

...Architect

...Bullding Contractor
..Automobile Engineer

...Civil Engineer

...Struetural Engineer

...Business Manager

...C.P.A. & Auditor

.. .Bookkeeper
..Draftsman & Designer

...Electrical Engineer
..Gencral Education
..Lawyer

...Mach. Shop Practice
..Mechanical Engincer
...Steam Engineer
...8anitary & Heating
...Surveyor & Mapping
..Hlgh School Graduate

Name
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"MILITARY { 8
AUTOMATIC 32 Ea Ay

Extra Magazine FREE. 20 quick,
hard and stralght shots. Accurate
lightning action; reloads automatically.
Blue steel, checkered grip.—Greatest
Bargaln, SEND NO MONEY. Pay
postman our low price plus postage. On money with
orders WE pay postage c;a\tlsructmn or money back.

u. MPORT COMPANY
Dept. C67, 124 Umversnty Place

$36
Value

New York

“LIGHTING FIXTURES”
READY TO HANG
Direct from the manufacturer.
Completely wired fncluding glassware,

Send for new Catalogue No. 27
(Just reduced prices)

Special Proposition to Dealers

ERIE FIXTURE SUPPLY cCo.
Erie. Pa

Desk

Tarrano the Conqueror

(Continued from page 562)

and silent; yet even so, there seemed more
activity than we felt was normal. Occa-
sional ‘beams flashed across the narrow seg-
ment of our sky. The crescent terraces,
visible through a shallow canyon of build-
ings to the left, were a blaze of colored
lights with the dark figures of people throng-
ing them. The mingled hum of instruments
was in the night air; sometimes the snap
of an aerial; and the steady, clicking whir
of the night escalators on the city street
levels and inclines.

It seemed hours that we waited. The
green flash of the second hour past mid-
night bathed the city in its split-second lurid
glare. Elza had fallen asleep, beside us
on the feathered hassock of our balcony
corner. But Georg and I were fully alert
—waiting for this unknown friend. Georg
had smoked innumerable arant-leaf cylin-
ders. Through the insulated tube, from a
public cookery occasional hot dishes were
passing our dining room for us to take if
we wished. But we had touched none of
them. From the food stock on hand, Elza
had cooked our two simple meals. But now,
with Elza asleep, Georg left me and re-
turned in a moment with steaming cups of
taro. We drank it silently, still waiting.
Argo still paced the bridge on guard. Pres-
ently we saw the figure of Wolfgar join
him. The two spoke together a moment;
then Argo disappeared; Wolfgar paced back
and forth on guard in his place.

At 2:30 the Inter-Allied Announcer—for
half an hour past quite silent—brought us
to our feet, his monotone droning from the
disc in our instrument room: )

“Great-New York, Inter-Allied Unofficial
2:27 A. M. Tanano 1e{)lws to the Earth-
Council Ultimatum.

Our start woke up Elza. Together we
rushed into the instrument room.

“With many hours yet before the Earth-
Council Ultimatum expires, it is unofficially
reported that Tarrano has sent lis note in
answer. Its text, we are reliably informed,
is now in the hands of our Governments at
Great-London, Great-New York, Tokyo-
hama and Mombozo. Helios of it also have
been sent to Tarrano’s own government of
Venus and to the Little People of Mars We
have as yet no further details.

A buzz came as he ended, with only the
click of the tape continuing as it printed his
wqrds. A moment of silence, then again his
voice :

“Official 2:32 A. M. Inter-Allied News:
Tarrano rejects Ultimatum. His note to
Earth-Council com[)lete defiance. Official
text follows. . .

We listened, dumb with amazement and
awe. Tarranos note was indeed, complete
defiance. He would not yield up the Brende
light. Nor would he deliver himself in Wash-
ington for trial. In the suave, courteous
language of diplomacy, he deplored the un-

Ironically, he suggested that they declare
war. He would be overwhelmed in Venia,
of course. He had no means of defending
himself against their aggression. But at the
first flash of hostile rays, the Brende model
would be destroyed forever. And Georg
Brende—the only living person who had
the knowledge to replace the model—would
die instantly. The Brende secret would be
lost irrevocably. It was unfortunate that
suffering humanity on Earth, Venus and
Mars, should be denied their chance for im-
mortality. Unfortunate that the Earth lead-
ers were so headstrong. They were enemies,
in reality, of their own people—and enemies
of the peoples of Venus and Mars. But if
the Earth Council wished war with Tarrano
—then war let it be.

“A bluff,” T exclaimed. “He would lose
everything himself. It’s suicide—"

“Not suicide,” Georg said soberly. “Pro-
paganda. Can’t you see it? He knows the
Earth Council will make no move until the -
ultimatum time has expired. Hours yet.
And in those hours, he is working upon the
publics of the three worlds.”

The announcer was silent again. Below
us, in our tower, we heard a footstep. The
barrage had been lifted to admit someone,
then thrown on again. Measured footsteps
were coming up our incline. We stood mo-
tionless, breathless. A moment; then into
the room came Wolfgar. He did not speak.
Advancing close to us as we stood trans-
fixed, he jerked an instrument from his belt.
It whirred and hummed in his hand. The
room around us went black—a barrage of
blackness and silence, with ourselves and
Wolfgar in a pale glow standing within it
as in a cylinder. The isolation-barrage. I
had never been within one before, though
upon drastic occasion they were in official
use.

Wolfgar said swiftly: “We cannot be seen
or heard. I have been in charge of the mir-
ror observing you—I have thrown it out of
use. . The Princess Maida—"

“You are—the friend?” Georg whispered
tensely. Elza was trembling and I put my
arm about her.

Wolfgar's face lightened with a brief
smile; then went intensely serious. “Yes. A
spy, trusted by Tarrano for years—but my
heart is with the Princess Maida. We must
escape—all of us—now, or it will be too
late.”

He stopped abruptly, and a look of conster-
nation came to him. The black silence en-
veloping us had without warning begun to
crackle. The metal cone in Wolfgar’s hand
glowed red with interference-heat—but h
clung to it, though it burned him. Sparks
were snapping in the blackness around us.
Our isolation was dissolving. Someone—
something—was breaking it down, struggling
to get at us!

— END OF PART IV —

reasonable attitude of the Earth leaders. (To be continued)

¢ Superpower—Is It Here To Stay? ]

b

' By JACK MILLIGRAM :
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t (Continued from page 540) ;

type enormous, but its upkeep runs into fig- for their own benefit as for vours. They

ures that far exceed the average man’s in-
come. Who will pay this bill? Obviously,
someone has to and that is a question which
must be seriously considered. Of course,
those who are now conducting superpower
broadcasting stations are doing so as much

www.americanradiohistorv.com

are deriving an enormous amount of in-
formation from the experimental work con-
ducted along these lines and are being amply
repaid for their trouble in this way. How-
ever, this cannot keep up forever. Very
(Continued on page 566)
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The Simplest Practical
Radio Set Made

$ 400

RADIOGEM

The simplest radio outfit made—
yet as practical as the most expen-
sive, A crystal receiving set that
you can operate and enjoy even
though you know absolutely noth-
ing about radio. You receive the
RADIOGEM unassembled, together
with a clearly written instruction
book, which shows you how to
quickly and easily construct the
set, using only yotr hands and a
scissors. The outfit comprises all
the necessary wire, contact points,
detector mineral, tube on which to
wind the coil, etc., etc. The in-
struction book explains simply and
completely the principles of radio
and its graphic illustrations make
the assembling of the RADIOGEM
real fun.

AERIAL OUTFIT

Complete aerial outfit for
the RADIOGEM, consisting
of 100 ft. of standard cop-

per aerial wire and two
special porcelain insulators.
Pricelrrr: .- om. 13- - . - 50c.

Radiogem - =~ = $1.00
Aerial Qutfit - - - = 50

Radiogem and Aerial

Outfit - - - - 1,50

RAGEMCO

Radio Headquarters for the Finest and BEST Radio Tools

RADIO

TOOLSET

P S =

This is the handiest
set of tools ever made
tor Radio Work by
the makers of the
famous "' YANKEE"
Tools. It contains the
fotlowing: 1 Rachet
Screw-driver, 614 in.
long holding all attachments; 1 Blade, 5% x '{-1§; 1
Blade. 3% x %; 1 Blade 2% x % ; 1 Countersink; 2 Sock-
et Wrenches for all small nuts; 1 Reamer to enlarge holes
in panel from % x 3%, 1 Wrench, one end 3-16" square
or hex. for jack, other %” I ete.

PRICE per set—No. 700 ..........oonivinnnnns

~naL| RADIO.
E” 25| HANDL
TOOL

Bends Bus Bar or

: - wire strips1 and
- 2z scrapes wire,

: . = bores and reams

] A holes, etc. ‘Tool

consists of 4 in,
black japanned handle, to which is attached wire bending

device, with nickeled ferrule and 3 in. long two sided
reaner.
PRICE—N0. 702 ....ocoevnniiniiiiniiriineveones 50¢

HAND DRILL

.T h g hardwood
handle is hollow
to store drills.
Iron frame, nick-
eled parts, ball
bearing three jawed chuck holding and centering accu-

TOOL CHEST

Set consists of ‘‘LOCK-

GRIP* master handle, 3"
A&}’ long, black Rubberoid fin-

ish with steel ennck, nickel
plated, buffed and with the following 9 tools: Baw. brad-
awl. large screwdriver, file, scratch awl, gimlet. reamer,
chisel, small serewdriver. Each tool of fine steel, drop
forged tempered, hardened, and nicely finished. Set comes
in leathernid box with tray.
PRICE—No, 703

rately round shank drills from 0 to 3-16. Length of
drill. 12 inches.
PRICE—ND. 303 .......cinivirrercnnntnonossnsss $2.25
WIREBENDING
TOOL
For making _eyes, loops,

bends, and_offsets on Bus
Bar wire. With this device
any Radie Constructor can

u & wire lhis set to compare fav-

orably with any factory made set. Easler to use and more

accurate than pliers, Full dircetions in box. Made of
heavy steel, blued and finished.
PRICE—NO. 203 .........c.cveurivrernonrnnannas $1.00

SCREW STARTER
and DRIVER

Holds any screw by its slot
with a firm grip, makes it easy
to place and start screws In difficult places.
Just the tool for the Radio Constructor. All
purts*heavily nickeled and polished.
PRICE—No. 304 ........ .+ < iiggage + $ 1.0

CIRCLE CUTTER

Especially designed for the Radio
Constructor. Made of the finest
material and equipped with the
highest grade high steel cutting
bits. It does three things at cnce.
It drills its own pilot, cuts out
plug and puts bLead or scroll
around the hole in one operation.
Cuts holes 3% to 4 in. in diam.
PRICE—No. 402

401. Same tool but smaller and
not fitted with bead or scroll in
one operation.
PRICE—No. 40!

RADIO
DRILL SET

Composed of 10 straight shank
twist rills, fitting all hand
and breast drills. The selce-
tion of these drills has been
Constructors and consists of
the following sizes: 1-16, 5-64, 3-32, 7-64, 9-64.
5-32, 11-64, 3-16, 17-64. Drills are mounted on white
Holland Linen with sizes clearly marked.

PRICE—No. 305

Ui

sl 2ic i Blo o B v B &

i

éspecially made for Radio

Especially designed for Radio Work hy the makers of the
famous “Yankee’’ Tools. A beautiful balanced. small,
powerful drill with 4to 1 ratio of gears for speed. Spe-
cial chuclk 9-82” capacity, to take largest drill, mostly
furnished with drill or tool sets. Length over all, 9% in.
Weight 1% 1bs.

PRICE—No. 302

ELECTRIC SOLDERING IRON

A perfect tool for Radio Work. Operates either on 110-
volt A.C. or D.C. The heat element is of Nlchrome,
which prevents overheating and assures the desired even
temperature. Size of Iron, 10% in. long. A 4-ft. cord
and plug is furnished.

PRICE—No. 80

Three-in-One Nut Wrench.
low stem 6 inches
sockets fitting ponular sizes of nuts. The hexagon sockets
grip the nut solidly.

PRICE per set—Neo. 301... ... No000Ab00000000005a089 65¢c

Consists of handle with hol-

in length and three interchangeable .

WiRE cut1er |
Combination Plier, Wire Cutter, Wire Former and Wrench.

Drop forged, slender but exceptionally strong. 6 in. long.
PRICE—No. 202 ° 3 Y. oy« e 75¢

Side Cutting Nipper, Lap Joint, For cutting all kinds of
wire, Jaws hardened and oil tempered. Natural steel
fi+ish with pollshed jaws. Length 6 inches.

PRICE—No. 201

Long Sharp Nose, Side Cutting Pliers. Just the pliers
for the radio constructor. Bends and cuts all kinds of

soft wire. Nose 1% inches long, black body, polished
jaws. Length 5% Inches.
PRICE=—No. 200 ........couuiruomrornnoaansoniaans 75¢

Order all tools by order number.

All goods are shipped free of transportation charges to all parts of

the Unitdd States and possessions the same day as the order is received.

MONEY REFUND GUARANTEE

If you are not satisfied money will be refunded on return of goods.

{The RADIOGEM CORP., 66-S W. Broadway, New York ~

p—
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RouseYourB
and BetterSeil

to Action/

I'll help
you prove
to the
world
that you
CAN
succeed!

Remember,there
8 no Sl’b\[l[ute
for personal
training in
great skops.

-Will FascmateYou'
-Will Thrill You?
~Wiil REWARD You!?

WHY LEAD AN INFERIOR EXISTENCE!
No need to drag through life with little or
nothing of this world’s Foods in return for
g L e AT O

b “got to APPLY 1T Iy THE RIGHT DI hbc'r"c')‘h?

n life, Right now ia the_tim
promlse yourself to get Tid of the jlnx thac

provides ¥ chasing yon throu:
g?eTtnrllectgl Hundreds os COYNE-
Training Trained Men Earn

$60 to $200 a Week

Ihave B’eurlected anunusual goucsa
of instruction in _Electricity,

courso that isabsolutel ythorouzh
i3 easy to master, covers every
s!ngle phase nnd fag torof the sub=
ject, fits men for BIG elecirical
jobs = HIGH-SALARIED Jobs.

Mine is a practical
Learn-by - Doing
course. Every s*u-
dent ls givcn personal
fnstruction.

You don t need
advanced edu-
cation, knowl-
edge of higher
mathematics,or
experience in
order to learn

at COYNE,
Earn While You

earn
My Employment De-
partment helps you get
zob to earn part or zil
xpenscs and
usslsts you to a good

Job upon gradustion. Tuneinon COYNE Radio Station WGES

COYNE

ELECTRICAL SCHOOCL

H. C. LEWIS, President Established 1899
1300-10 W, Harrison St., Dept. 5337, Chicago

RAILROAD FARE |
TO CHICAGO

from any point in the
ewdtrn courses in Radio Elec

e o year.
rportumt:ea and the gT.

center of the world. Clrp

tho liappmess Coupon below at once

COYNE Get full
docs not details of
feach byd Special
corresponde
ence, but Offer of
by personal, Railroad
practical Fare and
training Two Extra
i{’} tl}e U Courses.
wonderfully.
e ditped Send the
COYNE cogpon
Shops at once
-""."'1";' . T2y rrryyy

. C. LEWIS, President

COYNE ELECTRICAL SCHOOL
1300-10 W, Harrisom St.
Dept. 5337 Chicago, lliincis

Dear H. C. —You carv just bet I want one of those big
handsome FREE 12x15 books with 151 actual photo-
graphs of electrical operations and shop scenes, printed
intwo colors. Send it «uick, before the supply i3 ex-
hausted. Be sure and tell me all about Special Offer of
Egztra Courses and Railroad Fare.

Name

I NESN IS RIN IS ANEINEES
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Superpower—Is It Here
to Stay?

(Continued from page 564)

shortly these stations will have to put on
regular programs just the same as the lower
powered stations do today. Of course, the
advertising value from such a proposition
is going to be great and undoubtedly will
aid in the upkeep. If, however, some sys-
tem were brought into play in this country
such as is used in England we would un-
doubtedly immediately gain great benefits
from it in the direction of excellent pro-
grams. In England the British Broadcast-
ing Co., holds a monopoly on broadcasting
and the government licenses all receiving
sets. A good portion of the money ob-
tained in this way is reinvested in the broad-
casting stations to pay for the upkeep of the
apparatus and for the entertainers. It is
obvious that paid entertainers are far su-
perior to those giving their services gratis
and sometimes in a rather erratic manner.
If this country had more paid artists and
fewer amateur entertainers, broadcasting
would have a much better reputation than
it has today. Possibly something of the
same nature as the system used in England
will be incorporated in this country.

Then, on the other hand, things may
work out to a point where the large manu-
facturers of radio receiving apparatus who
maintain broadcast stations will become so
stabilized in their business that they will
sell the greater majority of the broadcast
listening apparatus. Consequently, the pro-
fits that will ensue in this way can be
turned into broadcasting and used for the
upkeep of superpower stations.

SUPER-BROADCASTING

Another term that has recently been
brought into use along with superpower is
that of super-broadcasting. They are terms
that are often unthinkingly used synono-
mously but such should not be the case.
The exact meaning of superpower was
detailed before in this article. Super-broad-
casting is something still different and might
be accomplished in one of two main ways.
The first of these is the linking together by
land te]ephone lines of many ordinary broad-
‘casting stations, one of which might be
icalled the central or distributing station. At
this point, a program would originate and
be sent out on the air.
same program would go out over the tele-
phone wires to the other stations from which
it would again be broadcast. In this way, a

| large section of territory can be covered

with only the expense incurred by the use
of oue studio and group of entertainers, al-
though of course several separate power
plauts will be required, one at each actual
broadcasting point.

Another way of accomplishing super-
broadcasting is the use of a method similar
to that just described, but different in that
short wave radio transmission would be used
in place of telephone lines. This would
in reality be nothing more nor less than
relay broadcasting. Either one of these two
systems may replace the superpower
schemes that are now under way or in prac-
tice. Only time can tell what is going to
come about in the field of broadcasting in
the near future and we will have to await
amy changes. At any rate, stick to your
present receiving set if it is giving you good
service and if it is not selective enough to
satisfv vou, try the system shown in Fig.
1. If vou have a type of set similar to any
one of those shown in Figs. 2, 3 and 4, you
need not fear the installation of superpower
stations as they will probably not affect you
to any great degree, unless they are situated
extremely close to your location.

WWW.americanradiohistorv.com
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TECHNICAL

{220d YEAR] COLLEGE

Intensely practical training in Drafting and Engi-
neering—civil, mechanical, electrical, structural
=—Architecture. 2 year Dlploma 3year B.S. Degree;
special short courses. Courses adapted to your needs.
No time wasted. Instructors are experts. Our gradu-~
ates are in constant demand. Opportunities for part-
time work while studying. Day and evening classes.
Athletics. Enter any time. Low tuition—easy terms.
Write for72=pageillustrated Blue Book, describingop-
portunities open to our graduates. Chicago Technical
College, N52 —Chicago Tech. Building, Chicago, 111,

1000 NEEDED
INVENTIONS!

Here is the most remarkable book ever offered to in-
ventors. One Thousand needed inventions listed and
described. Arranged as follows: General Problems;
Automotive; Mechanical; Electrical; Chemical;
Radio; Marine. Separate chapter on the Ten Most
Needed Inventions. This book may give you one idea
that can win you a fortune. Nothing else like it has
ever been published. Compiled at enormous expense.
Edited by Raymond Francis Yates, formerly Man-
aging Editor of a leading scientific magazine. Over
100 pages, durably bound. Send no money. Pay post-
man only $1.00 plus postage on arrival. Money back
after 10 days’ examination if desired. Limited edi-
tion. Write NOW.

BUREAU OF INVENTIVE SCIENCE
DEPT. 710 ROCHESTER, NEW YORK

You've heard

7 your neighbor praise the

- old reliable Pathfinder, the

wonderful national weekly home

magazine that 3 million people read. You

can try this unbiased digest of domestic and world affairs for a tri-

fle. The Pathfinder is in a class by itselff—nothing else to equal it;

time-tested, wholesome. Chuck full of the choicest xeadlnu the
cream of everything. Science, politics, travel, fun, question box,

health. radio etc. ;real stories, pictures—instruction. entertainment
for all. Send 15¢ (comorsmmps) for this big paperon trial 13 weeks,

or $1for full year (52issues). Pathfinder, Washington, D. C.

Personal Instruction
Be a lawyer
BY Mail —— orlawtrained
busmessman Qualify
to earn $2,500.00 to
$15,000.00 a y

ea
Unlversi methods. TUITIONLOW. EASV TERMS. Text books
. Practical and authontative non -resident course.
Endorsed by bench and bar. Prepares for bar or business.
Over 607 000 students. PERSONAL INSTRUCTION Guaran-
ee to coa fre ny graduale failing to pass bar exams.
SPECIAL REDUCED TUITION OFFER now in torce. Write
today tor particuiars and book on faw FREE.
APAERICAN CORRESPONDENCE SCHOOL OF LAW
Ceote 1426 3601 Michigan Avenue, CHICAGO

start. Weequip youcomplete, Our

Our Catalo machinesusedand endorsedbyov-

"}'ee‘shﬂlu: tgrm;lentmut)tutlons Wrlte today
Ed for free

Ak ikl ATUAS MOVING PICTURE CO.

AR CERE I 536 S. Dearborn St, Dept.. 80, Chicago

Agents
Wanted/

Use and In-
froduce MELLYNGER CORD TIRES
M I LES
t ] GUARANTEED
Lowest Wholesale Prices in Amer-
Make
big money allor part time, No capitalor §
experience. Sample sections furnished. §
YOUR TIRES FREE! |
Slmp u;; send name today for FREE BOOK teolle fi

ousnnda do blg buslne-- Speciel Agents® |
FREE Sampis Kit.

0" sale
MELLIHGER TIRE & RUBBER CO. [
Dept.311, Philadelphia,Pa..or Kansas

fca. Shipped prep:;g on approval.

You can be quickly cured, if you

STAMMER

Bend 10 cents for 288-page honk on Stammering 'md
Stuttering, ‘‘Its Cause and Cure.”” It tells how 1
cured myself after stammering 20 yrs. B. N. Bogue.

8120 Bogue Bldg., 1147 N. IlI. St., Indianapolis
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BURIED
TREASURE

can still be found in

/

|

Good Chemists Command High Salaries

and you can make yourself
independent for life by un-
| earthing one of chemistry’s
| yet undiscovered secrets.

Do you remember how the tales of pirate gold used to fire
your imagination and make you want to sail the uncharted
seas in search of treasure and adventure? And then you
would regret that such things were no longer done. But that

is a mistake, They are done—today and everyday—not on
1 desert islands, but in the chemical laboratories throughout
- your own country. Quietly, systematically, the chemist works.
His work is difhcult, but more adventurous than the blood-
curdling deeds of the Spanish Main. Instead of meeting an
early and violent death on some forgotten shore, he gathers
wealth and honor through his invaluable contributions to hu-
manity. Alfred Nobel, the Swedish chemist who invented
dynamite, made so many millions that the income alone from
his bequests provides five $40,000 prizes every year for the
advancement of science and peace. C. M. Hall, the chemist
who discovered how to manufacture aluminum made millions
through this discovery. F. G. Cottrell, who devised a valu-
able process for recovering the waste from flue gases, James
Gayley, who showed how to save enormous losses in steel
manufacture, L. H. Baekeland, who invented Bakelite—these
are only a few of the men to whom fortunes have come
through their chemical achievements.

Now Is the Time to
Study Chemistry

Not only are there boundless opportunities for amassing
wealth in Chemistry, but the profession affords congenial
employment at good salaries to hundreds of thousands who

.. T. O'CONOR SLOANE,
AB., A.M., LL.D., Ph.D.
Noted Imstructor, Lecturer and
Author. Formerly Treasurer Ameri-
can Chemical Society and a practical
chemist with many well known
achievements to his credit. Not
only has Dr. Sloane taught chemis-
try for years but he was for many
goears engaged in commercial
chemistry work.

What Some of Our
Students Say of This

Course:

I have not written since I received the big
set. X can still say that it far exceeded my
anticipations., Since I have been studying with
your school I have been appointed chemlist for
the Scranton Coal Co. testing all the coal and
ash by proximate analysis. The lessons are
helping me wonderfully, and the interesting
way in which they are written makes me wait
patiently for each Jesson.—MORLAIS COUZ-
ENS

1 wish to express my appreciation of your
prompt reply to my letter and to the recom-
mendation to the General Electric Co. I in-
tend to start the student engineering course at
the works. This is somewhat along electrical
lines, hut the fact that I had a recommenda-
tlon from a reliable school ne doubt had con-
siderable Influence in helning me to secure the
job.—H. VAN BENTHUYSEN.

So far I've been more than pleased with
your course and am still doing nicely. I hope
to be your honor graduate this year.—J, M.
NORKUS, JR.

1 find your courge excellent and your instruc-
tion, truthfully, the clearest and best assem-
bled 1 have ever taken, and yours is the fifth
one I've studied. —JAMES J. KELLY.

From the time [ was having Chemlistry it
has never been thus explained to me as it is
now. I am recommending you highly to my
friends, and urging them to hecnme members
of such an organization.—CHARLES BEN=-
JAMIN.

I shall always recommend your school to my
friends and let them know how simple your les-
sons are.—C. J. AMDAHL.

1 am more than pleased. You dig right in
from the start, I am going to get somewhere
with this course. I am so glad that I found
you.—A. A. CAMERON.

I use your lessons constantly as I flnd it
more thorough than most text books I ecan
secure.—WJM. H. TIBBS.

Thanking you for your lessons, which I find
not only clear and concise, but wonderfully
interesting. 1 am-—ROBT. H. TRAYLOR.

1 received employment in the Consolidated
Gas. Co. 1 appreciate very much the good
service of the school when a recommendation
wag asked for.-—JOS. DECKER,

merely follow out its present applications. These appli-

cations are innumerable, touching intimately every business and
chemist can hardly be called work at all. It is the keenest and
in a chemlcal laboratory are filled with
prospect of a discovery that may spell Fortune always at hand

You Can Learn at

To quallfy for this remarkable calling requires elaborate spec
necessary to attend a university -for several years to acquire
highly perfected and thorough system of instruction, you ean
position, and let us educate you in Chemistry during your spare

laboratory.

Experimental Equipment
Furnished to Every Student

Weo give to every student without additional charge this
chemlcal equipment, Including forty-ninc pleces of labora-

Easy Monthly Payments

The cost of cur course is very low, and

tory apparatus and supplies, and forty different ehemicals Cchemistry outfit—there are no extras to buy with our course.

and_ reagents. These comprise the apparatus and chemlicals
used for the experimental work of the course. The fitted
heavy wooden box serves not only as a case for the outfit
but also as a useful laboratory accessory for performing
countless experiments.

CHEMICAL INSTITUTE
OF NEW YORK, Inc.

Home Extension Division 8
66.S—WEST BROADWAY NEW YORK CITY

everyone.

Special 30 Day Offer
Resides furnishing the student with his Experimental
Equipment, we are making an additional special offer for
e short while only. You owe it to yourself to find out
about it. Write today for full information and free
book ‘‘Opportunities for Chemists.”” Send the eoupon
right now while it is fresh in your mind. Or just
write your name and address on a postal and malil
it to vs. But whatever you do, act today before
this offer is withdrawn.

DON'T WAIT—MAIL COUPON NOWI

/

S.L, Oct. *25
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thrilling and delightful

schooling you can take our course und equip yourself for immediate praetical work in a chemical
Dr., 8loane gives every one of his students the same eareful, personal super-

vision that made him celebrated throughout his long career us a college professor.
instruction from the very beginning is made interesting and practleal, and we supply you
with apparatus and chewnicals for performing the fascinating analyses and experimental
work that plays such a large part in our method of teaching, and you are awarded the
Institute’s official diploma after you have satisfactorily completed the course,

You don’t have to have even the small price of the course to start. You can
pay for it in small monthly amounts—so small that you won't feel them.
includes everything, even the

X Our plan

of monthly payments places a chemical education within the reach of
Write us and let us explain our plan in full—give us the
opportunity of showing you how you can qualify for a highly trained
technical positlon without even giving up your present employment.

e

CITY......0

every product in the world. The svork of the
most enjoyable kind of pleasure. The days

experimentation, with the alluring
to spur your enthusiasm. /
Home /

/

1alized training. Formerly it was
that training, but thanks to our
now stay at home, keep your

time. Even with only commo:

/
/
/

Please

ties for Chemists,”” amd full

/ your speclal 30 day offer.

/

edavesasanbesasvanee

STATE....uvevn vt

7

Ve

/ CHEMICAL
" # INSTITUTE

/ OF NEW YORK

Home Extension
Division 9

66-S—West Broadway
New York City

send me at once,
without any obligation on my
part, your free Book “Opportuni-

par-+

ticulars about the Experimental Equip-
/ ment given to every student. Also Dlease
tell me about your plan of payment and
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‘GEND FOR

THIS F

Don’t Lose Your Rights

Before disclosing your invention to any-
one vend for blank form ‘‘Evidence of
Conception” to be signed and witnessed.
A sample form together with printed in-

structions will show you just how to work
up your evidence and establish your rights
before filing application for patent. As
registered patent attorneys we represent
hundreds of inventors all over the U. S,
and Canada in the advancement of inven-
tions. Our schedule of fees will be found
reasonable. The form “Evidence of Con-
ception” sample, instructions relating to
obtaining of patent and schedule of fees
sent upon request. Ask for them,—a post

card will do.
LWAE

Registered Patent Attorneys in U.S. and Canada
255 Ouray Bldg., Washington, D. C.
‘‘Originators of form Evidence of Conception’

AMERICAN PATENTS

Trade Marks, Copyrights

Foreign and Domestic

All patent and trade-mark applications are

prepared and prosecuted by patent experts of

many years’ experience. Send us a sketch

and description of your invention for our free

and expert advice.

We have associate Patent Lawyers in all
foreign countries.

F. V. WINTERS, M. E.

Registered Patent Lawyer
1133 Broadway, N. Y., Tel. Watkins 4748

INVEMNYIONS &5
%y (@mmercialized

PATENTED or UNPATENTEDD
In Business 25 Years -Complele Facilities-Referesces.

vre ADAM FISHER MFe. Co.,
205D Enright Ave. St. Louis, Mo.

C. L. PARKER
Ex-Member Examining Corps, U. S. Patent Office
Attorney-at-Law and
Solicitor of Patents

American and Foreign Patents secured. Searches made
to determine patentability, validity and infringement.
Pamphlet of Instructions sent upon request
1 McGILL BUILDING WASHINGTON, D. C.

INVENTORS
Prompt, Conscientious service, at fair rates,
for your PATENT protection.
M. P. LAUGHLIN, Engineer Patent Attorney
47 West 42nd St. New Yerk City

Edited By
A.P. PECK
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In this Department we publish such matter as is of interest to inventors and particularly to those

who are in doubt as to certain patent phases.
be answered by mail free of charge.

Regular inquiries addressed to ‘‘Patent Advice” cannot
Such inquiries are published here for the benefit of all readers.

If the idea is thought to be of importance, we make it a rule not to divulge all details, in order to

protect the inventor as far as it is possible to do so.
Should advice be desired by mail a nominal charge of $1.00 is made for each question,
Only one side of sheet should be written on.

and descriptions must be clear and explicit.

Sketches

NOTE :—Before mailing your letter to this department, see to it that your name and address are

upon the letter and envelope as well.
the inquirer or his address is incorrectly given.

Many letters are returned to us because either the name of

BOOX COVER

(909) G. W. Welland, Newberry, Mich.,, has
designed a book cover upon which he desires our
advice. The cover is made in four sections con-
nected together by elastic strips so that the cover
will fit any size of book.

A. 1. The book covers which you have de-
signed are not new. As a matter of fact, five or
six years ago, these things were sold extensively

" RETAINING
FLAPS FOR
BOOKACORNERS

The particular type of book cover shown above
is not new; application for a patent is not
advisable.

in colleges. We doubt if you could secure a
patent upon this type of cover. The only dif-
fernece between the existing book covers and the
one designed Dby you, is that no elastic strips are
used, the covers themselves being coated on one
edge with glue, whereupon it was merely neces-
sary to moisten them and fasten them in place.

Q. window screen which is adjustable,
not only to the width of the window, but also to
the height has been designed by our correspond-
ent. He desires our advice.

e cmc—— ——

—

vention Blank, sent Free on request.

INVENTOR

Send for our Guide Book, HOW TO GET A PATENT, and Evidence of In-

model or

s INSTRUCTIONS FREE.
1t REASONABLE.
ENCES.

:RANDOLPH & CO.

Dept. 172,

PROTECT |

YOUR IDEAS

Tells our terms, methods, etc. Send
sketch and description of
INSPECTION and
TERMS
BEST REFER-

invention for

WASHINGTON, D. C.

www americanradiohistory com

A. 2. The window screen, in our opinion, is
quite an interesting improvement, but you have
not attempted to illustrate the construction of

the screen portion of this device. It is evident
that you will have to have a double slide effect,
which in our opinion, makes it rather weak in
construction.

We would suggest that you have a search made
upon this device, and then that you try to get
in touch with some concern who would be willing
to place it upon the market. It would he advisahle
to protect the device as much as possible before
doing the latter work, but unless you can secure
the funds to finance the development of this
type of screen, the patent will not be worth
any more than the paper upon which it is written.

FLOAT VALVE

(910) A. C. Bradshaw, Los Angeles, Calif., sub-
mits a complete drawing of a proposed type of
float valve upon which he asks our opinion.

A. 1. The one main objection that we have to
your proposed float valve is that it is rather
complicated and any small particles of dirt that
get into the valve are very likely to cause a con-
siderable amount of trouble. However, there are
several novel features in your device and we would
suggest that you have a reliable patent attorney
conduct a search to see whether or not the device
is patentable. If you then desire to invest any
money in the device, you can apply for a patent.
If you do not wish to do so, protect your device
by filing an evidence of conception and take up
the matter with one or two companies who handle
valves of this type. If they believe that your
device contains enough merit to make it a profit-
able venture, they would undoubtedly be willing to
put the device on the market and pay you a
royalty for the same.

RADIO HEADSET

(911) Fred E. Baskett, Nicholasville, Ky,

sends us a model and complete description of a
proposed type of headset for use of radio re.
ceivers and broadeast listeners. In this device the
headband does not fit over the top of the head but
goes under the chin and merely holds the phones
to the ears by pressure rather than suspension.
A pair of rubber ear caps are so placed as to aid
in holding your receivers to the ears.
CA L e have received your rough model of an
improved headset and have investigated it thor.
oughly. Frankly our report on the same is not
fa_vorable toward a patent application. The de-
vice as you have designed it, is far from satis-
factory. = The rubber ear caps are nothing new
whatsoever. and are not designed in a manner that
will allow the phones to fit on the ears and stay
in position. Furthermore, the headband is » very
crude and clumsy arrangement. It is far inferior
to the headband “of today as regards comfort and
adaptability.

Furthe}-morc. the ball-and-socket joint which you
haye designed, is by no mears new. This form of
joint has been used on many types of head-
bands heretofore.

Of course, some of your claims for this device
seem well founded. but as far as we can say, the
device is not comfortable, does not stay in position,
does not do away with the usual phone cords and
in its present form, we would absolutely advise
against attempting to patent the device. The only
way in which a headset of your design would give
any satisfaction, whatsoever, would be to have the
phones extremely light-weight and small sized that
could fit within the ears. Phones of this nature
have been devised and patented, although they have
never met with very wide sale



Science and Invention for October, 1925 569

MY PATENT
LAW OFFICES

5 INVENTORS

& Write for these

At the left is a view
of my drafting and
specification offices where
a large staff of experienced
experts are in my constant
employ. All drawings and specifications are pre-
pared under my personal supervision.

PROTECT YOUR IDEAS
Take the First Step Today—:"

If you have a useful, practical, novel idea for any new ‘article or for an improvement on an old one, you
should communicate with a competent Registered Patent Attorney AT ONCE. Every year thousands of
applications for patents are filed in the U. 5. Patent Office. Frequently two or more applications are made o
for the same or substantially the same idea (even though the inventors may live in different sections of the CLARENCE A, OBRIEN
country and be entirely unknown to one another). In such a case, the burden of proof rests upon the last ——.;‘7"'5%"‘%,:
application filed. Delays of even a few days in filing the application sometimes mean the loss of a patent.
So lose no time. Cet in touch with me at once by mailing the coupon below.

No Charge for Information Strict Secrecy Preserved
on How to Proceed

Write Me in Confidence
The books shown here contain valuable information relating to

patent procedure that every inventor should have. And with All communications, sketches, drawings, etc.;
them I will also send you my “Record of Invention” form, on  are held in strictest confidence in strong, steel,
which you can sketch your idea and establish its date before a  fireproof files, which are accessible only to
witness. Such evidence may later prove valuable to you. Simply horized b ‘ #. Feel f

mail the coupon and I will send you the books, and the * Record au.t Paizecdncmpers oy staliselice!- tree .to
of Invention " form, together with detailed information on how to  write me fully and frankly. Your case will
proceed and the costs involved. Do this NOW. No need tolose have my personal attention. It is probable
a minute’s time. The coupon will bring you compiete informa-
tion entirely without charge or obligation.

that I can help you. Highest references.
But FIRST—<lip the coupon and get my

Prompt—Careful‘ free books. Do THAT right now.

Efficient Service ° e ;
This large, experienced organization devotes its entire time Mall th‘s Coupon ” OW.

and attention to patent and trademark cases. Our offices
are directly across the street from the U. S. Patent Office.
We understand the technicalities of patent law. We know
the rules and requirements of the Patent Office. We can
proceed in the quickest, safest and best ways in preparing
an application for a patent covering youridea. Our success
has been built on the strength of careful, efficient, satis-
factory service to inventors and trademark owners Iocated
n every state in the Union.

Clarence A. O'Brien

Registered Patent Attorney

gﬂembercof Bar of;SupremB Court o: the United"
tates; Court of Appeals, District of Columbia; Ot canone
Supreme Court, Diszrict of Columbia; d Address............... s T T A S
United States Court of Claims

Practice confined exclusively to Patents, Trademarks B esermr ettt ar 108 @b oooo 22090 0 SRR o IS seesssne
and Copyrights (Important: Write or Print name clearly)

CLARENCE A. O’BRIEN,
Registered Patent Attorney,
5395 Security Savings & Commercial Bank Bldg.,,
Washington, D. C.

Please send me your free books, ““How to Obtain a Patent,”
and ‘““Invention and Industry,” together with your *Record of
Invention’ form without any cost or obligation on my part.

Name....cooeenunie P, I e o o oxoatho © 00 500000000

[ ¥ K R _¥ N R N N N § ]

WWWwW.americanradiohistorv.com
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TO THE MAN WITH
AN IDEA

I offer a comprehensive, experienc-
ed, efficient service for his prompt, le-
gal protection and the development of
his proposition.

Send sketch, or model and descrip-
tion, for advice as to cost,

search
through prior United States patents.
etc. Preliminary advice gladly fur-
nished without charge.

My experience and familiarity with
various arts frequently enable me to
accurately advise clients as to prob-
able patentability before they go to
any expense.

Booklet of valuable information and form
for properly diselosing your idea, free on
request. Write today.

RICHARD B. OWEN, Patent Lawyer
164 Owen Building, Washingten, D. C.
41V Park Row New York City

PATENTS

TRADE MARKS : DESIGNS
FOREIGN PATENTS

MUNN & Co.

PATENT ATTORNEYS
Assoclated since 1846 with the Scientific American

618 Woolworth Building, New York City
325 Scientific American Bldg., Washington, D.C.
414 Tower Building, Chicago, 1//.

367 Hobart Building, Se# Francisco, Cal,
222 Van Nuys Building, Los Aﬂgele.r, Cal.

Booksand Information on Patents and TradeMarks
by Request. N

PATENTS

BOGKLET FREE HIGHEST REFERENCES
PROMPTNESS ASSURED BEST RESULTS
Send drawing or model for examination
and report as to patentability
WATSON E. COLEMAN, Patent Lawyer
644 G Street, N. W., Washington, D. C.

103 your invention is new and useful it is patentv
able—send me your sketch. Inventions devel-
oped, patented. Trade marks and copyrights ob-
tained in the U. S. and Foreign countries.
Z. H. POLACHEK
Reg. Patent Attorney
Professional Enginecr

70 Wall Street New York

INVENTORS® BIG OPPORTUNITY—Inventors can NOW
save hundreds of dollars, prevent needless worry and unnec-
essary delay at any stage of thelr progress, from the con-
ception of an idea to the sale of the inventlon. Read the
“Inventors Dlgest’” and beecome famillar with the alms, the
ideals and the objects of the Inventors international Institute
and the calibre of men behind this world-wide movement for
the advancement of sclence and Invention. Take advantage of
the opportunity to recelve assistance and advice concerning
the securing,of patents, opinioms, models, capital, etc., for a
moderate cost. To cbtain a FREE sample copy of the ~In-
ventors Digest,”” send your name and address io the INVEN-
TORS INTERNATIONAL INSTITUTE, 15 Park Row, New

York City.
INVENTORS e sy sou G

Quality service. Patent booklet free.

AMBROSE T. BUCKLEY —Patent Attorney
30 Church St New York c:tyJ

who derive larg-

est profits know

and heed certain

simple but vital

facts before applying for Patents. Qur book Patent-Sense
gives those.fncta sent Jree, Wnte LACEY & LACEY,
F 5¢t., W on, D.C. E i d 1869,

—— _LEARN AVIATION
Take a W.A.C. Course in Applied Airplane Engi-
neering. Many men earn $2,000 to $10,000 a year.
Bir free outfit of airplane parts. Write for Free Catalog.

WESTERN AIRPLANE CORPORATION
Dept. S-10 Monadnock Blk.. Chicago,. L
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¢ WANTED

b ARTICLES pertaining to auto-
: mobiles such as handy kinks,
| roadside repairs and anything of
b interest to the man who drives a
; car. $50.00 in prizes every month

are offered by MOTOR CAMPER
' AND TOURIST for such articles.
Get a copy at your newsstand and
see what is wanted. If your news-
dealer cannot supply you send for
free sample copy to:

MOTOR CAMPER & TOURIST

53 Park Place,
New York City.

it

Radio As An Aid to
Humanity
l (Continuwed from page 541)

lifeboat, who more often than not will be

a novice, can send out the latitude and
longitude, the lifeboat is sure of being
picked up.

Radio transmission of photographs has
been one of the developments that has made
possible many other applications. For in-
stance, still considering the use of radio
against criminals, ﬁnger prmts and por-
traits of those who are “wanted” can be
sent speedily from one city to another with
the result that daily there are fewer crim-
inals eluding the police.

Another great feature of the radio trans-
mission of photographs is its use to medi-
cine and surgery in general. For instance,
in the very near future we may have with
ns the radio specialist wha will receive, by
means of special apparatus, photographs
from physicians and surgeons in outlying
districts who have not made the deep study
of certain features of their work that the
specialist has. The latter can then diagnose
cases very readily from these photographs
and transmit instructions to his co-worker
who is in personal touch with the patient.
Let us consider a specific example. As in
the illustrations, a man has received a pe-
culiar injury to his hand. The local phy-
sictan cannot seem to do anything for him.
Therefore, he takes an X-ray photograph of
the hand, transmits it by radio to the spe-
cialist, who upon examining the received
photograph, makes his diagnosis.

R e e A R e

IMPORTANT
TO NEWSSTAND READERS

N order to eliminate all waste and un-

sold copies it has become necessary to
supply newsstand dealers only with the ac-
tual number of copies for which they have
orders. This makes it advisable to place
an order with your newsdealer, asking him
to reserve a copy for you every month.
Otherwise he will not be able to supply
your copy. For your convenience, we are
appending herewith a blank which we ask
you to be good enough to fill in and hand
to your newsdealer. He will then be in a
position to supply copies to you regularly
every month. If you are interested in
recexvmg your copy every month, do not
8] to sign this blank. It costs you noth-
ing to do so.

oo

e e e

o h b A A A bbb A MDA A MDA AL A A

~ v

To
Address

Newsdealer

4

; Please reserve for me. ... .copies of

[ SCIENCE & INVENTION every month

4 ugltll I notify you otherwise, and greatly
oblige,

Name

Address

b oA

WORLD'S [JANDIEST (ALCULATOR
NEW - POCKET SIZE

Does work of large $100 machine
and very simple to opem

ADDS 2 50

s SUBTRACTS
TOTAL COST

LRI v yLTiPLIES
3 DIVIDES
Is GUARANTEED for 5 years.
Made of steel. No upkeep. No re-
Everybody who figures
needs one,
A SPEED MARVEL
Positively the LOWEST Priced
practical calculator on market. New
Trial Offer, price $2.50, send money
order or pay postman when machine
is delivered ($3.50 outside U. S.).
SuDDH limited. ORDER TODAY.
TS WANTED
BABY CALCULATOR SALES COMPANY
P.0. Box 1118, Dept. 32 Chicago,

MULTIPLICATIO
DIViSION

r Boys

Surprise and puzzle your friends
tricks; make your own ink, dye cloth, test water.
secret letters with your own invisible ink; pour blue. brown

with magic chemical
Write

and black liquid from a glass of water. You can do these
and more wonderful feats of chemical
magic if you have Chemecvaft Junior—
the pocket chemical outfit. Get one now.
If you order at once. we will fnclude

'n\
Bo

Hand 0“ FREFE. The Boy's Handbook of Chemis-
of try. 150 pages of experlments, chemienl
e 15 <o mrormumzln, mo?e: making suggestions
an eatalog cf
supplies. o BOTH
PORTER
[3%00:7834 .| CHEMICAL co. ¢
105 Washington
3 JUNIOR St., Hagerstown,
CHEMICAL OUTFIT Md. POSTPAID

PRICE $1.97

A
RADIO
EDUCATION

IN 5§ VOLUMES

Theory, Design, Construction
Operation and Maintenance

LEARN AT HOME

These five component parts of a complete Radio
Instruction Course are outlined in five volumes
that contain not merely the essentials as so many
books do, but more, they contain all that any
modern, up-to-the-minute textbook on any sub-
ject would cover. They are in themselves a
COMPLETE radio education teaching every
possible portion of Radio science.
Size of each book 6 by 9 inches, handsomely
bound and illustrated with charts, diagrams, de-
scriptions of equipment, etc.
SEND NO MONEY for these books. Just for-
ward your name and address. We send you the
books at once; on receipt of same you pay the
postman $1.97 plus a few cents postage and then
they are yours.

Distributed by

THE CONSRAD CO.
233 Fulton Street New York, N. Y.

www.americanradiohistorv.com
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( Revised to date:

: First group of figures gives the power—sec-

S

4
q
4
4
U. S., Canadian and Foreign :
q
4

ATENTS Coe
COPYRIGHTS

E Broadcast Calls
4
e OUR OFFER : E9°B5SQTECTN

— e

Power
Call . & Wave
R e e o d Sy Length YOUR FIRST STEP before disclosing

an invention. The inventor should write
fcr our blank form—

KDKA East Pittsburgh, Pa., Westing-
house Electric & Mfg. Co.
Variable—309.1

KDLR Devils Lake, N. D., Radio Elec-

tric Co. & Wilson Insurance s 4 Py . Y
Agency ........iieiiiians 2 R d f l
KDPM Cle\lr;eland, %hioif\\’ecstinghouse soo ecor O nventlon
lectric & Mfg. Co........ — . . )
KDYL  Salt Lake City, Utah, New- " e This should be signed and witnessed and
house Hotel ............. .
KDZB  Bakersfield, Calif., Frank E. returned to us together with model or
KFAB Lincsin: Xeb., N MR A sketch and description of the invention
. Neb., e
T (e 500—240 for INSPECTION and INSTRUC.-
KFAD  Phoenix, Ariz.. McArthur
Bro‘;. Mercantile Co. ...... 100—273 TIONS‘
KFAE Pul]x‘?ax;)V \}"?sh.. State Collegesoo e
[} ashington .......... —348. 3
KFAF  Denver, Cf)lbl., Western Radig ? NO CHARGE FOR THE ABOVE INFORMATION
KFAJ = ({grp. CIU .......... 2 500—278 I
F oulder, Colo., niversity o O F B k M l d
Golbuado, .. i - 100—261 ur our 00KS alle
KFAN Mo;ﬁmﬁ', Idaho, University of B e F l
aho ... . = o e R —2 &
KFAU Boise, Idaho, Boise High ree to Inventors
Schooll i ve o se e - R 500—278 Our Ilustrated Guide Book i

KFAW Santa Ana, Calif., The Radio

Den
KFBB Havre, Mont.,, F. A. Buttrey
................... 50—275

: Co.
KFBC San Diego, Calif.,, W. K. Azbill 10—224
KFBG Tacoma, Wash.,, First Presby-

HOW TO OBTAIN A PATENT

Full instructions regarding U. S. Patents. Our

terian Church ...... Bl E 50—250 Methods, Terms, and 100 Mechanical Movements
R iptee] Co. - d a2 ds illustrated and deseribed.

KFBL Everett, Wash., Leese Bros... 50—224
KFCB Phoenix. Ariz.,, Nielson Radio

OUR TRADE MARK BOOK

po— 1?upplync_o.\;. e ot 7 50—238
W. x L o e
F B a\“]ran 100—258 Shows value and necessity of Trade Mark Protec-
KFCY Le l\éar“s Iowa, Western Union 03B tion. Information regarding Trade Marks and un-
ollege ........0ci.a0ii, — : 111 ;
KFCZ OmaHha, Nseblr., 1Omaha Central ! . fmr compeigrig trade.
igh School ............. 0—2
KFDD Boise, Idaho, St. Michaels Ca-
Rl T e A OUR FOREIGN BOOK
KFDH T“i?i“z'on‘:‘”z'_' U“”'ﬁ““" ‘°f 50258 We have Direct Agencies in Foreign Countries, and
KFDJ  Corvallis, Ore.. Oregon Agri- secure Foreign Patents in shortest time and at low-
cultural College .......... 50—254 est cost.
KFDM Beaumont, Tex., Magnolia Pe-
troleum’ (COo- - - ] o 500—315.6
KFDX  Shreveport, La., First Baptist ] P f l .
Church’ ... .o 100—250 rogress o nvention

KFDY  Brookings, S. Dak.. South Da.
kota State College of Agri-
culture and Mechanic Axts 100—273
KFDZ Minneapolis, Minn., Harry O. )
Tverson .........vecevocas 10—231

KFEC Portland, Ore. Meier &
el O 5. IMPORTANT

KFEL Denver, Colo., Winner Radio

Description of World’s Most Pressing Problems
by Leading Scientists and Inventors.

OFD. it 50—254 9 . : P
KFEQ Oak Nebr, Serogsin & Co /7~ Do not submit your invention to anyone before you furnish proof that the 8
Ty ro e eplaies e invention is patentable or application has been filed. IN ORDER TO B
Sullivan Mining & Concen- HAVE YOUR CASE MADE SPECIAL TO AVOID DELAY YOU §
rating Co. ............... —2
KFFP  Moberty s Mu.,  First Baptist J SHOULD TAKE THE PRECAUTION OF HAVING YOUR CASE
Iy spaglfs‘,mﬂf\'e‘v:,”'N'eir'a{ié"'s'té'té 50—266 MADE SPECIAL IN OUR OFFICE to secure protection, save corre-
CEFy  Ladtirmal el 10—226 spondence and secure early filing date in Patent Office. To secure special
arponi, Towa, Graceland ©ob  oo—2s0 preparation of your case send $25.00 on account with model, sketch and
KFFY Alexandria, La., Louisiana Col- o275 description. '
ege L. n .. b 0—2
KFGC Bat R , La., isiana ] g ( g N
M ate Vyersivy Lo e e All communications and Data Strictly Confidential. Interference and Infringe- &
KFGD Ch.aa"seh;é ﬁgkl\%mg‘klﬁon: ment Susz Prosecuted. Our Organization offers PERSONAL SERVICE &
- Tfeetérs)U' s - 200—252 by Experienced Patent Solicitors and Draftsmen.
anfor niversity, alif., 0 i
I‘;:}_?lztg Stanford Junior Uni- i Ve Regard a Satisfied Client as our best advertisement, and furnish anyone, §
KFGO  Boone, B O Hardwane o upon request, lists of clients in any state for whom we have secured patents.
07 B e e S P L —sZ
KFGX Orange, Tex.,, First Presby- o .
A oumin Chuien T Y02y Highest References—Prompt Attention—Reasonable Terms
unnison, Colo., estern ate
College of Colorado....... 50—252 - -
]]éll:;IL ?‘skalxosa,l Iowé, ].I;ennEC(l)lle%e 10—230 : - - - -----u- WRITE TODA Y L L LD LLLLLLEEL L LTy
os ngeles. alif., arle A ] [ ] B
e ﬁntgon)b (Inc% ...... o i2000—468.5 ¥ F REE ] VICTOR J. EVANS & CO., Patent Attorneys :
ortland. e enson - < i i i
e Cicm e so A ‘? y i= o : : 10(1)\T7ew York Offices Pl-uladelp.lna Offices Pittsburgh Offices B
-0 Sposane S N orth Com- H 1 o9 Woolworth Bldg. 714-715 Liberty Bldg. 514 Empire Bldg. B
ot High 234, penthy Cen- 100266 1 - 1cago.0ﬂices. 1114 Tacoma.Bldg. San Francisco Pfﬁces, Hobart Bldg, a
KFIQ Ya‘gma-cﬁ"“}}-' First Methon : o e Main Offices, 779 Ninth Street, Washington, D. C. 2
ist urch ... ........... 100—256 .
KFIU  Juneau, Alaska. Alaska Elec- 1 Gentlemen: Please send me FREE OF CHARGE your books as described above. |
tric Light & Power Co..... 10—226- : Name. .. .. A ;
(Contintied on page 573) "--------------..-. . - ....................... ddress. ................. v :
- -----‘------------------------.--------‘
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&VIA RADIO

Get a Big “‘ Circuitgram
Book” and Receive the
Latest Hook-Ups by
Radio

The book contains five sets of blanks,
called Skeleton “CIRCUITGRAMS.”
“CIRCUITGRAMS" are a patented
novelty in Radio and Radio Broadcast-
ing, covering several important uses.
“CIRCUITGRAMS" are the handi-
est things ever published for the
man who makes his own hook-ups,
the student, the radio engineer,
and all those who wish to draw a
hook-up or a circuit in a mini-
mum of time.
The Skeleton “CIRCUIT-
GRAM” blanks are of five
different kinds: for one. two,
three, five and nine tube
Radio receiving sets. When
making your own hook-up,
all you need to do is to
draw the connections be-
tween the symbols rep-
resenfing the different
parts of the Radio set.
With this book you
can receive any
hook-up being
broadcast from
different radio
stations through-
out the country.
Every fan inter-
ested in new radio
circuits should
have one of these
books on hand.

EXPERIMENTER

PUBLISHING COMPANY
53 Park Place = NEW YORK, N. Y.

HOOK-UPS

i
O

Our “CIRCUIT-
GRAM” books are
sold by All Radio and

Newsdealers. If your
dealer cannot supply

you, send us 25¢ and Jyp e i
we ’will mail you a éé.,’c. ‘g%% 3
book postpaid. y *
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¢
3
, Broadcast Calls James 1. Hill, one of
t (Continued from page 571) ?aTler:;:; Spgi;:xaeteisst.
b Some boy who, today,
d i:acqu(i]r);n‘; gisoelz- rﬂr

trical and mechanical
knowledge withLionel

Power Model Rallroads may
Call . 1 & Wave be the James J. Hill of
Letters Location and Name Length the future.
KFIZ Fond du Lac, Wis., Daily Com-
monwealth & Seifert Radio
COND - h-r i R - 100—273
KFJB Marsha]ltown Iowa, Marshall
Electric CO. . ..vvorvnennns 10—248

KFJC Junction City, Kansas, Episco-

pal Church (R. B. Fegan) 10—218.8
KFJF Oklahoma, Okla., National Ra-

dio Mfg. Co. ............. 225—261
KFJI Astoria, Ore., Liberty Theatre 10—246
KIFFJM  Grand Forks, N. Dak., Univer-

sity of North Dakota. . . ... 100—278
KFJR Portland, Oregon, Ashley C.
KFJX c Dixon & Son ......... 2 5—263
KFJX edar Falls, Iowa, Jowa State
Teachers’ College ......... 50—258 = S ‘
KFJY Fort Dodge, Iowa, Tunwall i . e
Radio Co. ............... 50—246 .
KFKA  Greeley, Colo., Colorado State
Teachers' Coll CEE ..iisiinan 50—273 I IONEI I RAINS
KFKQ Conway, Ark., Conway Radio
Laboratories ............. 100—250
KFKU Lax;/(rence, Kans., University of =
ANSAS . oevire s 500—2 M d 1
KFKX Hastings. Nebhr.. Westinghouse are O e S—
Electric & Mf Co...... 2000—288.3
KFKPZ Iélrksvxlle, ]\éo f' M. }éenry 5—266 t €€ '3
KFL. edar Rapids, Iowa, Everette
il R 20256 not mere “Toys
KFLR Albuquer(fui\? NMMe‘( , Univer- o 11
. sity o ew exico ....... b E 4
KFLU SanRBde'mt% Tex., San Benito % NMaI;pe?lfaqce and: m lf;{peration.lLlogel
BRI = e g O = odel Trains are just like real railroads.
KFLV  Rockford, Ill., Swedish Evan- 1 ok 4 A
gelical Mission Church.... 100—229 There is a thrill in operating them that you
KFLX Galveston, Tex.,, George R. % A . Th
Clongh 4. 7. %4 ' R ¥ ! 10—240 cannot get from any mere ‘““toy”’ train. € oy y,
F i i E o . . 7 utomatc L ramn
e At €00 ST B d00—a only difference between Lionel Model Trains Contrl. The greates
KFM Fayetteville, rk., niversity g : : achievement i
= Mg g Of Arkansas D .. 5002998 and real trains is the size. railroad engincering.
F ioux City, Iowa, orningside . . 3
College ....... A 100—261 Lionel Model Trains and Railroad Acces- a}’?;’.’:‘:,ff:y“:., ‘.’l':g:gf':‘cl
V i te- c o 5 4
KEMW, Jbliion: 12 gt e S o263 sories are designed from real railroad equip- neafigtic rafliad) de;
KFMX Noxithﬁeld Minn., Carleton C°]750—336 3 ment by Lionel engineers for boys WhORTANE :);ff;c::’:sioimsm"e ine
KFNF  Shenandoair, Towa, Henry Field i _
< enandoah, Towa, He P S00=hes things exactly as they should be The Lioe pet
KFNG Coldwater, Miss. Vooten’s . . Warning Signa
“'Radio and Electric Shop. .. 10—254 For twenty-five years Lionel Model Rail- il thehtra;'n
KFN Warrensburg, Mo, Central : approaches the
J (Ig[:lssourl State Teachers’ ot roads, LglitIVOIt Tran;form;rlsc’l a;lld lvf()ddel grlalde ‘cross'mgl;
OUIERE gt PR, s & Railroad Accessories have held their lead- i axiematica g
KFNV Santa Rosa, Calif., Battery & . ly rings — stops
Radli(o)Supp]y Shop (L. A. s B8 ership. ::.g:‘nrga:v: szzrsx
Drake)) . ). M) el 1 —
o . . ]
RFOA - Sene N e e o0—454.3 They have kept pace, year by year, with e LR Lo
RFOC WhnttlerChCahf First Chris- i B the improvements and developments of real throughout,
tian Church .............. —2] . !
KFOJ Mol'él:vi?y 0 i‘/ﬂf: Moberly High railroads. They are up-to-the-minute and
c¢hool ... ...t iiioa - . . . 1
KFOL  Marengo. Towa, Leslie M. are the lowest priced consistent with qual
i Schafbuch ............... 10—234 ity.
KFON Lonﬁ gea%}; Calif., Echophone i Bz ‘
adio Shop .............. 233 :
KFOO  Salt Lake City, Utth. Latter Take Mother and Father with you to see
. Day Saints University .. ... 250—236 the latest Lionel Locomotives, Coaches and
KFOR Dawd City. Nebr.. David City X X
\ hlre &KE]ectnc(‘C?] ...... el 100—226 Accessories—on display at all the best stores.
KFOT Wichita, ans ollege i 2 . 3 =
Il&adg, d'Cthﬂ(): 1 (cggege Hill . . There is a Lionel Outfit priced to suit every
ethodis urch) ....... —.
KFOX Omghla. Il\Tebr., Technical High o Bas purse complete outfits from $5*75 up. > =
chiool . ...... oo e ——.
RFOY St Paul Minn. Beacon Radio THE LIONEL CORPORATION Lionel *Multivolt”
EEVICE 4 v v —25 g
KFPG Los Angeles, Calif, Oliver S. Dept. G, 48-52 East 21st Street, New York City Ejﬁﬂ,’{ﬂ;’:f;’:szfﬁf&
Garretson ................ 100—238 ] alllEr i e Wy e
KFPL Dublin. Texas, C. C. Baxter.. 15—252 - for every size trdin.
KFPM Greenville, Texas, New Furni-

ture Co. 5. . . el . o - - 10—242
KFPR Los Angeles, Calif., Los An-
geles County I'orestry De-

Write today for
this beautiful new

partment ....... ¥ i 500—231 44-page catalog, . LOOK
S ey (i BN o a6 illustrated in sevu. fOR THE
KFPW Carterville, Mo.,, St. Johns i L . -
) Church ol 20—258 PATENTED
KFPY  Spokane. ash., Symons In-

vestmentMCo ey W - 100—266 LIONEL
KFQA  St. Louis, Mo., The Principia. 100—261
KFQB Fort Worth, Texas, Search- FEATURES

light Publishing Co. ....... 150—263
KFQC Taft. Calif., Kidd Brothers

Radio Shop .............. 100—231

KFQH Burlingame, Calif.,, Radio Ser-

vice Co. (Albert Sherman) 50—220 E .
KFQP Io“éa City. Iowa, George S. LECTRIC

arson, V5., ot .m0 10—224
KFQR  Oklahoma, ~Okda., Walter I. v Lo e

Ellis ....oiiiiiiiiinn.. 50—209.7
KFQT Denison, Texas, Texas National ““MULTIVOLT" TRANSFORMERS
Guard, 36th Signal Company 10—252

KFQU Holy City, Calif,, W. Riker... 100—222

wwWwW americanradiohistorvy com



enusne Diamonds Guara,

CASH °“CREDI

DIAMONDS
G l F T 5

‘WATCHES
Or
GIFTS

' e Diamonds
~=ez”  these Ringsare bnlllant Blue Whlte. high-
ity Gems he

grade unti!
Solfd 6.k White Gold. Cased In banduonss Bing bo.

YonaSuccelliul Loal( send for cata’og

Successt
a Genulnn Dllmond

Over 2,000illustrations of Diamond-set Jewelry, Pearls,
Watches, Wrist Watches, Mesh Bags, Silverware, ete.
Catalog ex-
. We invite comparison of quality

WRIST wn’cu @\ WHITE GOLD

Sent prepaid for your Free Examination.
plains every!
and prices.
Satisfaction Guaranteed

or Money Refunded.

TERMS: All orders de- [l

livered on first payment Bl i
of one - tenth of par- ) e .
chase price; balance in - >

equal amounta, woeklg No. 49— 18k 3100
Bemi- monthlyormont WhlteGold 17Jawel! $35. De-

ly,at your convenicnce. livered on payment of $4, then a week

LOFTIS BROS. & CO. National Jewelers

Dept.E22, sdoe ?omttto Strest, Chicago, Minois
n
RAD'O FANS Listen in on WHT every Mon-

day night from 7 to 7:30,
every Friday night from 9:30 to 10, central standard time,
Loftis B 's_hour of music

on all Standard

T DEWI’IIQIJ‘

AT LAST—World's best

modern writing feature at
positively lowest pricesand
on easiest terms offered.

10 DAYS FREE TRIAL

A Year to Pay
8 YEARS GUARANTEE

Standard Machines so
perfectly Re-Manufac- €
tured by the exclusive
Young Frocess that the;
look and write like bran
new. Qur exclusive, distinctive process makes possible
better typewriters at lower prices.
FREE BIG llustrated TYPEWRITER BOOK

Write now. See our amazing ewriter

bargains. Read what users say and the unusua) service
we will give you. Don’t wait—write

ay.
Young Typewriter Co. 554 Yiin Bandolah,

Dept. IIGA .Chicago,lil.

Get this FREE Record!

DOUBLE—D!SC phonograph record of two

beautiful Musical Saw solos sent without
eharge. Hear the marvelous possibilities
of this sensational instrument.

complete Outfit, No
Sent fiotes
toread.

Nodreury

L u
pla; pular sand
e],,ssfcﬁo music.
gulruntee Buccess; no
charge whatsoever (f
fafl. 'lhousands of my stu-
den are amazin, g’ends,
Dlnylng in dance and ro adcast.
ng orchestras or at lodze nnd
church entertainments.

SPE(,IAL IN' TRODUCTORY OFF‘ER
of Saw, Hammer, Bow and Resin, FREE
with Course of Instryction and how you
¥ can obtain complets outfit on trial.

MUSSEHL & WESTPHAL
330 West Water St.  Fort Atkinson, Wis.

Cards, Staticnery, Circulars, Paper, etc. Save
“Z2 money. Print for others, big profit. Complete
CIRY” outfits $8.85. Job press $13, $35, Rotary $150. Al}

d easy, rulessent. Write forcatalogpressestype
i etc THE PRESS CO., ¥ 47. Menden. Conn.

AGENTS WANTED ,33kesiv:

TORS,
To sell Blancke Thermostahc Carbureter Control. Makes
Fuords run on 9$4% air. es gas mileage.

e %@llls on alght
a1l therm. umc control under Blancke license

Gadilae now wams thermontatic ctmtrol undey Blopcke e o cay.
£.C. BLANCKE & CO, Dept. 863-N 602 W, Lake St., CHICAGO

Insure your copy reaching you each
month. Subscribe to SCIENCE &
INVENTION-—$2.50 a year. Experi-
menter Publishing Co.,, 53 Park Place,
New York City.

Typewriters with every g 2as : 5

KFRM
KFRU
KFRW
KFRX
KFRY

KFRZ
KFSG
KFSY
KFUJ
KFUL
KFUM
KFUO
KFUP
KFUR
KFUS
KFUT
KFUU
KFUV
KFUY
KFUZ
KFVC
KFVD
KFVE
KFVF
KFVG
KFVH
KFVI

KFV]

KFVK
KFVL
KFVN
KFVR

KFVS

KFVU
KFVwW
KFVX
KFVY
KFWA
KFWB
KFWD
KFWF
KFWH
KFWI
KGB
KGO
KGTT
KGU

Power
. ) & Wave
‘Location and Name Length
North Bend, Wash.,, C. F.
Knierim Photo Radie &
Electric Shop ............ 50—215.7
Belden, Nebr.,, Farmers State
k ................... 10273
Holly\\ood Calif., Taft Radio
.................... 250—240
Beﬂvnlle Tex., Hall Brothers. 250—248
San Francxsco, Calif.,, City of
Paris Dry Goods "Co...... 50—268
Grafton, N. D, The Radio
Shep (Martin L. Monson) 10—268
Grand Forks, D:; Men’s
Club of First Presbyterian
Church” .. e e L=t 10—240
Fort Sill, Okla., Lieut. James
P. Boland, VRIS A 50—263
Bristow Ok]a, Etherical Ra-
dio Co. .vvvvviviiininnn, 500—-—394‘5
Olympia, ‘Was h, Unit
Churches of O]ympia ..... 50—218.8
Pullman, Wash.,, J. ordan
Kdemeeardes: i g sl aat 10—217.3
State College, N. Mex., New
Mexico College of Agricul-
ture and Mechanic Arts.... 50—266
Hartington, Neb., Electric Shop
(P. M. Thies)............. 15—222
Los Angeles, Calif., Echo Park
Evangelistic Assn. ........ 500—275
Helena, Mont.,, Van Blaricom
Cod e e 10—248
Breckenndgc, Minn.,, Hoppert
Plumbing & Heating Co. .. 50—242
Galveston, Tex., Thomas Gog-
gan & Bros. Music Co..... 10—258
Colorado Springs, Colo., W.
i COTIEY  xogome e orooromel-hepne = 100—242
St. Louis, Mo Concordia Sem-
Nary ... 500—545.1
Denver, Colo., Fitzsimons Gen-
eral Hospital ............. 50—234
Ogden, Utah, H. W. Peery. &
C. Redfield ..........:.... 50—224
QOakland, Calif., Louis L, Sher-
TN, o em P pn e P K 50—234
Salt Lake City, Utah, Univer-
sity of Utah ............. 100—261
San Leandro, Calif.,  Colburn
Radio Labs. ............. 50—224
Springfield, Mo., G. Pearson
WWaTd) . .okl B0 e e 10—252
Butte, Mont., Irving H. Bou- X
ChandBilyy . rrPEPE LY . 5—254
Virginia, Minn.. Young Men’s
Christian Assn. ........... 10—248
Camden, Ark., Bensberg’s Mu-
= (CL I R, S o 0, oo FO 10—242
San Pedro, Calif.,, McWhinnie
Electric Co. .....ooouenn. 50—205.4
St. Louis, Mo., Film Corpora-
tion of America ........... 00—240
Hollywood, Calif,, Clarence B.
Juneau ...........oilnn 50—208.2
Independence, Xansas, First
Methodist Epis. Church ... 10236
Manhattan, Kansas, Whan Ra-
dio Shop ................ —218.8
Houston, T e x as . Fifty-sixth
Brigade, Headquarters
10—248
500—226
Sacramento, Calif., Chamber of
Commerce ............... 500—248
Vancouver. Wash., Vancouver
Barracks, U. S. Army..... 5—231
Welcome, Minn., Carl E. Bag-
ley oo 10—227
Denver, Colo., (near) Moon-
light Ranch, Route 6, Eu-
gene Rossii ..g..gwah e .o 50—246
Cape Girardeau, Mo., Cape Gir-
ardeau Battery Station, Os-
car C. Hirsch ............ 50—224
Eureka, Calif., Radio Shop,
Pete Radelich ............ 5—209.7
San Diego, Calif.,, Airfan Ra-
dio Corp. ..ovvvnnienn.. 500—246
Bentonville, Ark., Radio Shop,
RN He. Porteng.. FoPxéx - - 10—236
Albuquerque, N. Mex., Radio
Supply Co. ..ot 10—250
Ogden, Utah, Browing Bros.
...................... 500—261
Hollywood Calif., Warner
Bros. Pictures (Inc.) ...... 500—252
Arkadelphia, Arkansas, Arkan-
sas Light & Power Co.... 500—266
St. Louis, Mo., St. Louis
Truth Center ............ 250—214.2
Chico, Calif.,, F. Waellington
Morse, Jr. voviiecennnenes 100—254
South San Francisco, Calif.,
Radio Entertainments (Inc) 500—220
Tacoma, Wash., Tacoma Daily
Iedger . Fi . o = . 50—250
Ozkland, Calif., General Elec-
il 2l 2000—361.2
San Francisco, Calif., Glad Tid-
ings Tabernacle .......... 50—234
Honolulu, Hawaii, Marion A.
Mulrony .o...veiennennn. 500—270

WwWW.americanradiohistorv.com

Science and Invention for October, 1925

PRICE $1.97

A
RADIO
EDUCATION

IN 5 VOLUMES

Theory,Design,Construction,
Operation and Maintenance

LEARN AT HOME

These five component parts of a
complete Radio Instruction Course
‘ are outlined in five volumes that

contain not merely the essentials as
so many books do, but more, they |}
contain all that any modern up-to-
the-minute textbook on any subject
would cover. They are in them-
selves a COMPLETE radio edu-
cation teaching every possible por-
tion of Radio science.

Size of each book 6 by 9 inches,
handsomely bound and illustrated
with charts, diagrams, descriptions
of equipment, etc.

SEND NO MONEY for these
books. Just forward your name
and address. We send you the
books at once. On receipt of same
you pay the postman $1.97 plus a
few cents postage and then they
are yours.

Distributed by |

The Consrad Co. l

233 Fulton St., New York, N. Y. l




Science and Invention for October, 1925 575

Power
Call & Wave
Letters . Location and Name Length
W Portland, Ore., Portland Morn- |
ing Oregonian ........... 500—491.5
KGY Lacey, Wash., St. Martins Col-
TegE B, =i P9 S0 | A 5—246
KHJ Los Angeles, Calif.,, Times-
Mirror™ CoRi Nl ittt 500—405.2
KHQ Seattle, Wash., Louis Wasmer
(Excelsior Motorcycle & Bi-
! cyclel Co.) . TN . . . ok 100—273
ZJBS San Francisco, Calif., Julius
Brunton & Sons Co........ 5—236
KJIR Seattle, Wash., Northwest Ra-
dio Service Co........... 1000—384.4
KJS Los Angeles, Calif., Bihle In-
stitute of Los Angeles. ... 750—293.9
KLDS Independence, Mo., Reorgan-
ized Church of Jesus Christ
of Latter Day Saints ....1000—440.9
KLS Qakland, Calif.. Warner Bros.
- 5 Radi:l) Scup[}lies Coty. k7Y % 250—242
KLY akland, Calif., Tribune Pub- Y H AI W d
e him e NGO M s C R T L. . Tt 500—508.2 ou ave ways ante
KLZ Deever, Colo., Reynolds Radio Tk Lics °
Gt B B, A Real Und d
KMJ Fresno, Calif.. San Joaquin I ea n eTStan lng
Light and Power Corp..... 50—234

of Science

KMO Tacé)ma, Wash., Love Electric

O o - - B - P B ke 100-—250
ENX Los Angeles, Calif., Los An-
geles Express ............ 500—336.9
KOA Denver, Colo., General Elec- Now It Is Offered TO You
thic o5 . . . . . saniteiSa- 2000—322.4

By World-Famous Authorities

That thorough grasp of the amazing knowledge the scien-
tists have brought to light may now be yours. You need

KOB State College, N. M., New

Mexico College of Agricul-

ture and Mechanic Arts. .. 750-—348.6 .
KOP Detroit, Mich., Detroit Police 14

} Department ... .. ol B 500—278 | no longer struggle with highly technical volumes nor be
- g Sa%rofra“°‘5°°' Calif,, Hale500_4283 satisfied with superficial “popular” books. For now a
KPPC Pasadena. Calif., Pasadena Pres- group of the foremost living scientists have produced
Rl I byterian 1ghurch e r 50-—229 a work of complete scientific accuracy yet entirely clear
4 ouston, exas, ost is- rackhnt L
e | 500—296.9 to the non-technical reader
RQV Pittsbureh, Pa., Doubleday-
Hill Electric Co. . ......... 500—275 I R
KQwW San Jose. Calif., Charles D.
Herrold .........c0vuvsmne 50—226
KRE Berkeley, Calif., Berkeley Daily
Gazettell . .t L 03 50—258 :
KSAC Manhattan, Kans,, Kansas State
Agricultural Colle]g')e Ve 75(5)8—24(5)7
KSD St. Louis, Mo., Post Dispatch —545.1 . .
KSL  Sait Lake City, Utah, Radio Sent FREE for Examination
Service Corp. of Utah....1000—299.8
KTCL  Seattle, Wash., American Ra- This new series offers a revelation of the modern sciences,
dio Telephone Co. ...... 1000—305.9 their development, and their influence on the life of mankind
KTHS Hot Springs. Ark., New Ar- that is of unprecedented value. The editors of the series arc
lington Hotel Co......... 500—374.8 | Edwin E. Slosson, Ph.D., ‘M. Luckish, M.S.,, and H .
KTwW Seattle, \Wash., Tirst Presby- _ Howe, M.S.—men whose achievements are evidence of their
terian Church ........... 750—454.3 ’ i high standing. The authors of the individual volumes form
KUO San TFrancisco. Calif., Exam- a group whose authority can hardly be surpassed. For the
iner Printing Co.......... 150—246 | non-technical student who wants a substantial, authentic,
KUOM Missoula, Mont., University of easily-grasped presentation of modern sciences, these new
Montana ................ 250—244 books offer a reading course that is fully satisfying. {
RKWG Stockton. Calif.,, Portable Wire- . o 8
_ less Telephone Co. .. ..... 50—248 Chemistry in Modern Life 2,54
KWKC Kansas City, Mo, Wilson Director of the Nobel Institute; translated by C, S. Leon.
d Duncan Studios .......... 100—236 ard, National Research Fellow. Arrhenius, the master
KWKH Shreveport, La., W. G. Patter- chemist, describes the romance of chemistry’s advance
SOM L...iiii.iiiaan g [T 250—273 as a science, its contribution to human progress, and the
KWWG Brownsville, Texas, City of possibilities that it suggests for the future.
Brownsville, Board of City . . e m
Development .. -......... 500278 Foundations of the Universe ?2.M-
KYw Chicago. Tll.. Westinghouse Director, IishtiawaR) il Borat Nati i yre®n.
Electric & Mfz. Co. ... ... 1500—535.4 Works-oi General Elaitl ICa 1A sitarcdt treatmet bl
KZKZ Manila, P. L, FElectrical Sup- ot eTERlR e ORER GO [y clearseut freatmEnt[GH
.... 100—270 physical science which tells in fascinating form how man

hz}s discovered the great primary laws and applied them to
his own advantage.

_| The Earth and the Stars®.$:

bott of the Smithsonian Institution. Astronomy,
its development from the earliest times, and its

ply Co. 5
KZM Qakland. Calif., Preston D.

Allen cernieion 9. - PacBEREr 100—242
RKZRQ Manila, P. I.. Manila Hotel,

Far Eastern Radio (Inc.).. 500—222
WAAB New Orleans, La., Valdemar

Jensen ..... & s 100—268 —_ t startli b 1
WAAC New Orleans Lo, Tulane & i e Tl 11 T
NIVErSity «eovvevvvenvien . .
WAAD Cincinnati. Ohio. Ohio Me- The Mystery of Mind ¥,.%: a,}:jr‘)?;;dc'holopégfﬁrsﬁivafj
chanics Institute ....... — University. TI Is of hol i [
WAAF  Chicgro, Til. - Chicago Daily R T i b |
ho B TIO(VC"I\SI J'ourn:«Il R 0 Nl ke A 4 l f L d d S by A. Clark, Curator of the
WAAM ew(.?; . N. J., I. R. Nelson e r'lldn;la S? - alnl'f anl ca 1Smithsonian Institution, The
] B R R myriad forms of animal life and man’s relati t d d
WAAW Om}f:l’lzghang:b-. Omaha Grain 500—278 them all are disclosed in a book of rare interle:rt]. o e
WABA  Lake Forest, I, Lake Forest =~ Soil and Civilization 5, Vtitner. Chicf of Bureau of
niversity ............000 volume showing the influence of agricult ire o h y 1t
PPOREEIE L g A wpets L 1 ; f agriculture on human progress, presenting
o v o 06 O e 10—266 a vital subject from a new viewpoint. = ) e e e e v g

WABC  Asheville. N. C., Asheville Bat- SEE THESE BOOKS "
want 3 e b i ¢ ||| FOR YOURSELF—FREE § LoeA MINATION FORM

]
Blectric €. . ..o ety b deiomn. 100—240 The whole splendid series of six volumes will ¥ New ]
WABN La Crosse, Wis., Ben A. Ott.. 500—244 be sent on approval if you fill out and mail the : s 8d\Varren St.’;“& l\e“L;{;rk' b :
WABO Rochester, N. Y., Lake Avenue coupon attached. Take ten days to examine j FcigN ‘E%IIEEFCNE,S ‘HE IRARY OFhMO -0
Baptist Church (Hickson them. Then, if you wish, return them and owe g d‘ . in six volumes. Within ten. M
Electric C0.) vivverveennnn 100—278 nothing, or pay the easy monthly installmients g Cors gnay return the’ set and owe nothmg,l or g
WABQ Haverford, Pa., Haverford Col- shown in the coupon. s $3 as a first payment and $3 monthly g
lege Radio Club .......... 50—261 H thereafter for five months—$1!8 in all. :
WABR Toledo, Ohio, Scott High D V ; N C 1 Names . 5. W. B3
School ....... e . s0—263 . YAN NOSTRAND CO0. J
WABU Camden, N. J., Victor Talking B Address ........... DR R - ¢ - - - -l - TR H
Machine Co. ..... e 50—226 8 Warren Street’ New York : Occupation C
WABW Woaaster, Ohio, College of . PAtioN op % srerers worem rom (Sc‘ &Inv 102%) i
Wooster ,.oviviieinanenn. 50—206.8 | > e mE . - - X - ‘_
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Avi

ation

Brings Quick
Success

O young men of daring no other
field of work offers such a fascina-
tion, such high pay, nor such oppor-
tunities for quick success as the field of
Aviation. As yet, aviation is practically
in its infancy. But now is the time to

get in,

Amazing Opportunities
in Airplane Industries

In the automobile industry and in the moving
picture business hundreds of men got rich by
getting in at the start. They made their success

before others woke up.

Today, these lines offer

no greater opportunities than a hundred and one
others. BUT AVIATION IS NEW. Get in while
the opportunities are big. All over the country
there will be a clamor for trained men. It will not
be a question of pay but of getting capable men.

Become an Aviation Expert
$50 to $100 per Week

The study of aviation is almost as fascinating

as the actual work.

Every lesson is full of in-

terest. That is why it is easy to learn aviation.
You do not have to make yourself study—it is
like reading an interesting book that tells you
things you have always wanted to know. Only
one hour each evening will give you the basic
training in a surprisingly short time.

One student, S.F. McNaughton, Chicago, says:
“Your lessons are like a romance, and what

Fascinating
—Daring—
Big Paying
Prepare Now for One
of These Positions
Aeronastical Instroctor
$60 to $150 per week
Aeronantical Engineer
$100 to $300 per week
Aeronautical Contractor
Enormous profits
Aeroplane Repairman
$60 to $75 per week
Aeroplane Mechanician
$40 to $60 per week
Aeroplane Inspector
$50 to $75 per week
Aeroplane Salesman
$5000 per year and up
Aeroplane Assembler
$40 to $65 per week
Acroplane Builder
$75 to $200 per week

is more, after one read-
ing, the student gets
athoroughunderstand-
ing. One never tires of
reading them.”” James
Powers, Pa., another
student, says, ‘I am in-
deed surprised that
such a valuable course
can be had from such
practical men for so
little cost.”

Personal

Instruction
by Experienced Men

Men who have had ac-
tual experience give
you personal attention.
They select the lessons,
lectures, blueprints and
bulletins. They tell you
things that are essen-
tial in everyday prac-
tice. Each lesson is
easy to read and un-
derstand.

Get Big FREE Book—Now

Send coupon below for New Book, just out, “*Op-
portunpities in the Airplane Industry.” It is in-
teresting and instructive. It will show you many
things you never knew before about aviation.
We have but a limited supply of these books—
send the coupon before they are all gone.

American School of Aviation
3601 Michigan Ave.. Dept. 1427  Chitago, Ill.

American School of Aviation
3601 Michigan Ave., Dept. 1427 Chicago, Iil

Without any obligation, send me your Free Book,
“‘Opportunities in the Airplane Industry”’, also infor-
mation about your course in Practica] Aeronautics.

Name

Street.ococemcoramcaneman-

City.

State

SssEEoeEEESEPErSEEERESEPECESERERNE®E

Call
Letters

WABX
WABY
WABZ

WADC
WAFD

WAHG
WAIT
WAMD
WARC
WBAA
WBAK
WBAO
WBAP

WBAV
WBAX
WBBA
WBBG
WBBL
WBBM
WBBP
WBBR
WBBS
WBBU
WBBV
WBBW
WIBBY
WBCN
WBDC
WBES
WBOQ
WBRC
WBRE
WBT
WBZ

WCAC
WCAD
WCAE
WCAG
WCAH
WCAJ

WCAL
WCAO
WCAP

WCA.

WCAT
WCAU
WCAX
WCAY
WCAZ
WCBA
WCBC

WCBD
WCBE

WCBG
WCBH
WCBM
WCBQ

Power

& Wave

Location an@ Name Length
Mount Clemens, Mich. (near),

Henry B. Joy ............ 150—246
Philadelphia, Pa., John Magal-

i it . . . W, 50—242

i, Jr.
New Orleans, La., Coliseum

Place Baptist Church ..... 50—275
Akron, Ohio, Allen Theater.. 100—258
Port Huron, Mich.,, Albert B.

Parfet Co. ............... 500—256
Richmond Hill, N. Y., A. H.
Grebe & Co. . ........... 500—315.6
Taunton, Mass.,, A. H. Wait
&Co ..vi e 10—229
Minneapolis, Minn., Hubbard
.................. 500—244

ican Radio Research Corp.. 100—261
West Lafayette, 1nd., Purdue

University ............... 250—273
Harrishurg, Pa.,, Pa. State

Belice ... rereurr i B 500—275
Decatur, Ill, James Millikin

University .......o....... 100—270

Fort Worth. Texas, Wortham-
Carter Puhlishing Co. (Star-

Telegram) . ............. 1000—475.9
Columhus. Ohio, Erner & Hop-
kins Co. ...ooviiiiiin.. 500—293.9
Wilkes-Barre, DPa., John H.
Stenger, Jr. ... ... . ... 100—256
Newark, Ohio. Plymouth Con-
gregational Church ........ 20—226
Mattapoisett, Mass.,, Irving
Viermilya o Benmeatennerapon- -0 100—248
Richmond. Va., Grace Cove-
nant Church ............. 100—229
Chicago, Ill., Atlas Investment
9 ...... % i e - 1500—226
Petoskey. Mich., Petoskey High
School .....coviineenns.n 200—238
Rossville, N. Y., Peoples Pul-
pit Assn. L....eliieiacann 500—273
New Orleans, La., First Bap-
tist Church .............. 50—252
Monmouth, 111, Jenks Motor
Sales Co. ..... ST = 10—224
hastown, Pa., Jolinstown Ra-
i io Co. ... ] ............. §—248
Norfolk, Va., Ruffner Junior
High School ............. 50—222
Charleston. S. C., Washington
Light TInfantry .......... 10—268
Chicago, Ill., Foster & McDon-
nell ..o 500—266
Grand Rapids, Mich., Baxter
Laundry Co. ............. 50—256
Tacoma Park. Md., Bliss Elec-
trical School ............. 100—222
Richmond Hill. N. Y., A. H.
Grebe & Co....... ... .. . 100—236
Birmingham, Ala.,, Bell Radio
Corporation .............. 10—243
Wilkes Barre, Pa., Baltimore
Radio Exchange .......... 10—231
Charlotte, ! ".,  Southern
Radi0hGonD dear moae - o- 3 250—275
Springfield. _ Mass., Westing-
house Electric & Mfg.
0.l e 2000—331.1
Mansfield, Conn.. Connecticut
Agricultural College ...... 100—275
Canton. N. Y., St. Lawrence
University ..........c....- 250—263
Pitt<hurgh. Pa., Kaufinann &
Baer Co. ......coocnanes 500—461.3
New Orleans, La, Clyde R.
Randall ..........oiiaenn 50—268
Columbus. Ohio, Entrekin
Electric Co. ........... .. 500—266

University Place, N'eb... Ne-
braska Weslevan University 500—254
Northfield, Minn.,, St. Olaf

College ... ...ovuieioaens 500—336.9
Baltimore, Md., Sanders &
Stayman Co. ............. 100—275

Washington. D. C.. Chesa-

peake & Potomac Telephone

0., cecsssesiescsrsansen 500—468.5
San Antonio, Texas, Southern

Radio Corporation of Texas 100—263
Rapid City, S. D., South Da-

kota State School of Mines 50—240
Philadelphia, Pa., Durham &

ORI 01 RPN | P A . . 500—278
Burlington. Vt., University of

iWiermonts L. { s L .00 LK 100—250
Milwaukee. Wis.. Hotel Ant-

lers. Milwaukee Civic

Broadcasting Assn. _....... 250—266

Carthage, I11., Carthage College 50—246
Allentown. Pa., Queen City

Radio Station ............ 15—254
Ann Arhor. Mich.,, University
of Michigan .....ec.0.veen 200—229

Zion, 11, Wilbur G. Voliva. . 5000—344.6
New Orleans, La, TUhalt

Brothers -Radio Co. ...... 5—263
Pascagoula. Miss. (portable),

Howard S. Williams. ..... 10—268
Oxford, Miss. (near), Univer-

sity of Mississippi ... 10—242
Baltimore, Md., Hotel Chateau

(Charles Schwartz) ...... 50—229
Nashville, Tenn., First Baptist

Church ......ocviiueinnnnn 100—236

WwWWwW.americanradiohistorv.com

Science and Invention for October, 1925

Get intn this won-
derful, big-paying
profession. un-
dreds of openings now in Motion Pie-
ture Camera Work, Portrait and Com-
mercial Photography. Learn at home.
Biy money while learning,

Fan 9250 a Week
Up To a €e
R High salaried positions every-
»4 where or open vour own studio.
“My business averages
$700 to $1000 a week,”’
writes  Michael Gallo.
Others doing ¢qually well.
Even spare time work pays
up to §75 2 week

CAMERA FREE

to students. Your choice of real Motion
Picture Camera taking standard profes-
sional film used bv all theatres, or 5x7

View Cumera, latest model, genuine NOTE:
anastigmat lens. 1f you prefer tocome |,
té)hpur Ng;v ‘}(ork(or
ICARO udios for
Send for Book e o

Tells all about Professional Photography | 925, or evening

and how to make hix money quickly. Also )
detatlyof Pree Comera Gifer. " Write today. Cotalsw [E8 2 tolnean

New York Institute of Photography E%’Iﬁ“ﬂfoci"iéxﬁf

143 West 36th St., New York(Dent. 82)

g Straightens Shoulders

~Increases Pep

THE NATURAL BODY BRACE—Corrects
etooping shoulders, straightens the back, gives
the lungs chance for normal expansion, induces
proper breathing. Bringsrestfulrelief, comfort,
energy, and pep. For men and women.
Costs nothing to try it

I Write for 30 days free trial offer and free book.
[ NATURAL BODY BRACE CO.

Howard C. Rash, P1.286 Rash Bldg.. Safina, Kansas

I will put you In business as my DIRECT
FACTORY AGENT AND JOBBER, to take
orders for my full line of candies, chocolate
bars, mints and chewing gum. Unlimited
opportunities for hustlers. No experience
needed. 1 furnish everything. Every store
and everybody buys. Work spare time or
fulltime. Write today for catalog, selling plan
and FREE SAMPLES. Exclusive territory. ACT QUICK.
MILTON GORDORN, 900 Jackson St., Cincinnati, O.

CLASS RINGS & PINS e
Largest Catalog Issued—FREE
Sampleg loaned class officers. Pricea §.20 to $£8.00
each. No order for class, society, club emblems too
large or too emall. Special designs made on request.

METAL ARTS C2,, Inc., 2723 South Ave., Rochester, N. Y. 4

Instantly adds, subtracts. divides,
muitiplies, converts fractions or
decimals of an inch. Gives sines,
co-sines, versed sines, co-versed
sines, tangents, co-tangents, se-
cants co-secants of angles direct-
ly. Gives square roots, squares,
cube roots, cubes and fifth roots
and powers of all numbers. Log-
arithms, co-logarithms, anti-log-
arithms. Iastruetions swith rule.
DeLuxe Model $3. Cash or C.0.D
New England Novelty Company
Wakefield, Mass.

The Famous KON-VER-TER Siide Rule

Young Men—Turn Your
Spare Time Into Money!

Earn big profits, prizes, and awards selling
RADIO NEWS, SCIENCE & INVENTION,
THE EXPERIMENER, and MOTOR
CAMPER & TOURIST in your neighborhood.
We train you as our salesman and pay you
liberally for your time. \Write at once and we
will help you to get started.
M. BRIDWELL.

THE EXPERIMENTER PUBLISHING CO.
53 Park Place, New York, N. Y.




Science and Invention for Qctober, 1925

Call
Letters

WCBR
WCBU
WCBV
WCCO
WCEE
WCM
WCSH
WCTS
wCuw
WCX
WDAE
WDAF
WDAG
WDAH

WDAY
WDBC
WDBE
WDB]J

WDBK

WDBO
WDBQ
WDBR

WDBX
WDBY

WDBZ

WDOD
WDWF
wDz
WEAA
WEAF
WEAH
WEAT
WEAJ
WEAM

WEAN
WEAO

WEAR
WEAU

WEAY
WEBA

WEBC
WEBD
WEBE
WEBH
WEBJ
WEBK
WEBL

WEBM

WEEI
WEHS
WEMC
WENR
WEW

Power
& Wave
Name Location Length
‘Providence, R. I. (portable),
Charles H. Messter....... 30—205.4
Arnold, Pa.. Arnold Wireless
Supply Co. (F. J. Ambrose) 50—220
Tullahoma, Tenn., Tullahoma
Radiol Club) i PP e 10—252
Minneapoilis, Minn., Washburn-
Crosby Co. ....coovvnn.. 5000—416.4
Elgin, Ill, Charles E. Erb-
Stefn: . . o - - el 500—275.1
Austin, Tex.. Texas Markets
and Warehouse Department 250—268
Portland, Me., Congress Square
Hotel Co. ................ 500—256
Worcester, Mass., C. T. Scherer
Cou his .o - . . . climeciimo i bd 500—268
Worcester, Mass., Clark Uni-
VErSity «ovoevvvovrmnnnansn 250—238
Detroit, Mich., Detroit Free
Bress . ..... W8 8. 400 500—516.9
Tampa, Fla.,, Tampa Daily
Times . ....vvnvininnnin.. 250—273
Kansas City, Mo., Kansas City
Star ..veiiiiini i 500—365.6
Amarilla, Texas, J. Laurance
Martin ... e 100—263
E! Paso, Texas. Trinity Meth-
odist Church (South)..... 50—2638
Fargo, N. D., Radio Equipment
Corporation .............. 50—261
Lancaster, Pa., Kirk, Johnson
& Co. ..vivvviiiniiannn, 50—258
Atlanta, Ga., Gilham-Schoen
Electric Co. ..v.ovvev. o, 100—278
Roanoke, Va., Richardson-Way-
land Electrical Corporation 50—229
Cleveland, Ohio, M. & F. Broz
Furniture, Hardware & Ra-
diDHSTone % it SN RN 100—227
Winter Park, Fla., Rollins Col-
Tegel B s et g o S 100—240
Salem, N. J.,, Morton Radio
Supply, €o.- Bast o b B 10—234
Boston, Mass., Tremont Tem-
ple Baptist Church........ 100—261
New York, N. Y., Otto Baur. 50—233
Chicago, Ill North Shore Con-
gregatlonal Ghiit.ch] Wstestue: -+ 500—258
Kingston, N. Y.. Boy Scouts
of America (Ulster County
Council) ................. 10—233
Chattanooga, Tenn., Chatta-
nooga Radio Co. .......... 50—256
Cranston, R. I, Dutee W.
................... 500—440.9

James L. Bush

Flin
Tuscola, I,
10 and 100—278

Flint, Mich., Police Building,
Frank D. Fallain .......... 100—234
New York, N. Y., American
Telep. & Teleg. Co. ... ... 3000—491.5
Wichita., Kans., Wichita Board
Oft BEAdE N2 et o - B b < 100—268
Ithaca N. Y., Cornell Univer-
...................... 500—254
Vcrmlhon S. Dak., University
of South Dakota.......... 100—278
North Plainfield, N. J., Bor
ough of North Plainfield.. 250—261
Providence, R. I., Shepard Co 250—270
Columbus. Ohio, Ohio State
University .............. 500-—293.9

Baltimore, Md., Goodyear Tlre

& Rubber Coo..vvennn... 1000—389.4
Sioux City, Iowa, Davidson

Bros. '€l M. SR g T 100—275
Houston, Tex., Iris Theatre.. 500—270

Highland Park, N. J., The

Electric Shop ............ 15—233
Superior, Wis.,, Walter C.
Bridecs 1t . 1T Xabkxid - -6 100—242
Anderson. Ind., Electrical
Equipment & Service Co... 10—246
Cambridge, Ohio, Roy W. Wal-
ler®m . 4. ootk oo S 10—234
Chlca;:o Ill.. Edgewater Beach
Hotel Co. .............. 1000—370.2
New York. N. Y. Third
Avenue Ry. Co. .......... 500—273
Grand Rapids. Mich.,, Grand
Rapids Radip Co. ........ 20—242
New York., N. Y.. Woolworth
Bldg., United States (port-
able), R. C. A............ 100—226
United States (portable),
Woolworth Bldg.,, N. Y.. 100—226
Harrisburg, Ill., Tate Radio Co. 10—226
Buffalo, N. Y.. H. . Howell 50—244
Dayton, Ohio, Dayton Cooper-
ative Industrial High School 5—256
Beloit, Wis., Beloit College... 500—268
Savannah Ga., Savannah Radio
.................... 50—263

or!
Boston, Mass, Edison Electric
Illuminating Co. of Boston 500—475.9
Evanston. Ill., Evanston Town-
20—202.6

ship High School
Berrien Springs, Mich.,, Em-
manual Missionary College.500—285.5
Chicago, Tll., All American Ra-

dio Corp, ... ... ..., 100—266
St. Louis, 1\Io, St. Louis Uni-
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A New Electrical Library

for ambitious electrical men

THiS new pay-raising electrical library has been
specially prepared for ammbitious electrical men
who wish to go ahead into the bigger, better and
more advanced jobs in the electrical field. The
books have been written by Terrell Croft, foremost
writer on practical electricity in this country, and
are packed with the kind of practical, step-by-step,
helpful information and question-answering dia-
grams and illustrations that have made all the

other Croft books so famous. This new library
consists of the following six volumes:
Volume I—Conduit Wiring.
Volume IT-—A. C. Armature Winding.
Volume ITI—Electrical Machinery and Control
Diagrams.
Volume IV——-nghtmg Circuits and Switches.
Volume V—Circuit Troubles and Testing.
Volume VI—Electrical Machinery Erection.

American Electricians’ Library

Six volumes—over 2000 pages—thousands of illustrations—thousands of diagrams.
Special durable library binding.
$2.00 in ten days and $2.00 monthly for seven months.

The six volumes of the AMERICAN ELEC-
TRICIANS' LIBRARY bring you step-by-step
directions for the installation of every type of con-
duit wiring job; they tell you just how to handle
every kind of lighting circuit and switch job; they
give you stunts for saving time on maintenance
routine ; they give you usable tips on electrical
machinery erection; they offer you practical. clear
explanations of all kinds of A.C, arnmnature winding
jobs; they bring you a thousand armature winding

and electrical machinery and control diagrams; they
show you the surest, quickest methods of locating
and remedying circuit troubles. “They cover a thou-
sand and one problems that you have to face daily.
They give you the kind of practical job informatioa
that has made all of the Croft books famous. Thes
are books of useful hows and whys and wherefores
for wiremen, trouble shooters, armature winders.
electrical maintenance men and electrical con-
tractors.

A few of the thousands of practical methods explained in the books

—how (0 lay out a conduit wiring joh.

~how to install condult wiring for all types of buildings
and all types of work.

—how 10 measure conduit requirements.

—how to ream conduit.

—how and where to handle exposed conduit.

~——how to Install master and emergency cireuits.

~how 1o handle remote-control switching.

—how to Install door and time switches.

—how to arrange three- and four-way switch circuits,

—how 10 locate a ctreult trouble surety and aquickly.

~—how io determine the nature of a fault.

—how to break down a fault.

—how to determine polarity.

—how to handle electrical machinery and control eircuits.

—how to wind armatures.

~—how to use armature winding diagrams,

—how to handle theatre wiring jobs.

—how to install a burglar alarm systen.

—how to connect voltmeters, ammeters, wattmeters. etc.

—how to rewind a machine for the same conditions.

~—hew to reconnect an existing stator winding for
different conditions.

~how to test stator windings for faults.

~—how to unload and move electrieal machinery.

~—how to support electrical machinery.

—how to erect, locate and fix electrical ma-
chinery.

7
/

é / McGraw-

More than 1,000 wiring diagrams § O/ wint o

300 conduit wiring diagrams. 100 three-phase armature winding / Co., Inc,

9 single-phase armature winding dia- grams. CI/ 370 Seventh

grams. 570 electrical machinery and con- é/ Avenue

52 two-phase armature winding dia- trol wiring diagrams. New York
grams. 300 lighting circuit diagrams. ‘Q\ /

Free examination—no money down—

. 7c. a day

Let us send you this new, fact-packed, pay-raising set
We
The six books will bring you

for your free examination. You send no money.
stand all the expense.

information that is needed in the bigger and better

Gentlemen—-Please send
é me tlie American Electri-
crans’ ibrary (shipping

@/ charges prepaid), for 10 days’
free examination. If satisfactory
Q// I will send $2.00 in ten days and
Q/ $2.00 per month until $16.00 has
Q/ / been paid. If not wanted, I will write
vou for return shxppmg instructions.

Qq/v/(Wnte plainly and fill in all lines.)

electrical jobs—information that you can obtain / INET g s "SRR
nowhere else in the same clear and complete forni. / ....
Mailpyou e o o did Address. ... i
when the books arrive. IR L 0 G n e | S T L T N e
oy . Company. .....ovvuumuunnneinnnnon .
Mail just this coupon ,/ “°™*% " U$Ti6.25

www americanradiohistorv com
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legiricity
In CALFFORNIA

BlG-PAY jobs now waiting for young men who

complete NATIONAL training. Employ-
ers say “ National turns out thoroughly trained
men!” Over 16,000 successful graduates endorse
NATIONAL practical training methods.

rt instructors. You learn by actual work on half.mil-
fion dollars worth of new equipment. Short, easy courses.
All electrical trades taught including Commercial Radio
Operating. Earn while learning. Train In the wonder city~"
Loz Angeles—in heart of huge hydro-electrical development.

~

v Write for this fas-
cinating free cata-
11 log. It tells you
) how to be a high-
\ paid Electrical Ex-
pert. Address..Na-
tional Electrical f;
School, Dept, 569
Los Angeles, Celif.

ELECTRICAL SCHOOL

H. Benne Henton,
Saxophone Virtuoso,
usea a Conn

YOU master popular tunesin
the shortest time with a Conn
saxophone; exclusive features make
it the easiest of al! wind instruments
to learn. Simplified key system and
improvements in mechanism give
you quick mastery. Beautiful tone
wins instant admiration. Foremost
saxophone stars use and endorse the
Conn as supreme.

Free Trial, Easy Paymentsonany Conn
instrument for band or orchestra. With
all their exclusive features Conns cost 1o
more. Wrlte for details, mentioning in-
strument.

C. G. CONN, Ltd.

1156 Conn Building, Elkhart, Indiana

) 1Y
%@Ef@

Send for handsome
new saxophene
catalog explaining
reasons for Conn
superiority.

FAMOUS “‘COAST TO COR-S—T ** MIRACO GUARANTEED
*S-Factory Prices
SAVEY/3T0'2
35

ot
ets®

rowerful, New Multi-

¢ tube Miraco gets long

W distance on loud
W%, speaker., Set, ONLY
# SEND for SPECIAL OFFER!

b 8zing Vi s in sparantecd{ {ae- > 7
| tory test,edo.flc:;g"sxstmcg Be! s;«:;? GETS EM
AGENTS \ FREE! Literature on COAST b
e COAST

d (DEALERS latest 1 to 5 tube mod-
8 ite! /elsand nevglgv;gr‘;ces.
7 £ST RADIO C

29 MIDN }s’ioncer Builders o(Seu N
@ 40%.A E. 8th St., Cinzinraty, Ohio

|

Call
Letters

WFAA
WFAM
WFAV
WFBC
WFBD
WFBE
WFBG
WFBH

WFBI
WEBJ
WFBK
WFBL
WEBM
WEBN
WFBQ
WFBR
WFBY
WFBZ
WFI
WFKB
WGAL

WGAZ
WGBA
WGBB
WGBC
WGBF
WGBG
WGBH
WGBI
WGBK

WGBL
WGBM
WGBQ
WGBR
WGBS
WGBT
WGBU
WGBW
WGBX
WGBY
WGCP
WGES
WGHP
WGMU
WGN

WGR
WGST
WGY
WHA
WHEAD
WHAG
WHAM.

WHAP

WHAR

Power
& Wave
Location and Name Length
Dailas, Tex., Dallas News &
Dallas Journal .......... 500—475.9
St. Cloud, Minn., Times Pub-
lishing Co. .....vovnivnnnn 10—273
Lincoln, Nebr., University of
Nebraska ................ 500—275
Knoxville, Tenn., First Baptist
Church .....cccvveiivnenes 50—250
Philadelphia. Pa., Gethsemane
Baptist Church ........... 5--234
Seymour, Ind., John Van de
Walle ......cco000vaeusne 10—226
Altoona, Pa., William F. Gable
Coubl FEYL P i X wiag 100—278
New York, N. Y., Hotel Ma-
jestic (Concourse Radio
Gl SRR . BT 500—273
Camden, N. J., Galvia Radio |
SUPPLYACO. v -y s a- - - 250—2306
Collegeville, Minn., St. John’s
University ............... 50—236
Hanover, N. H., Dartmouth
(Coll5aa SHoBT00a: - - . 100—256
Syracuse, N. Y., Onondaga |
Hotel .......... . . . v 100—252
Indianapolis, Ind., Merchants
Heat & Light Co.......... 250—268
Bridgewater, Mass., Radi
Sales & Service Co........ 10—226
Raleigh, N. C., Wynne Radio
(o 5e o htoozons oo TN 50—252
Baltimore, Md., Fifth Infan-
try, Maryland, N. G. ..... 100—254
Fort Benjamin Harrison, Ind.,
U. S. Army, Fifth Corps
AT o il - XT F 100—258
Galesburg, Ill., Knox College.. 20—254
Philadelphia, 1’a., Strawbridge
& Clothier ............... 500—394.5
Chicago, Ill., Francis K. Bridg-
AN .. SRR 200—217.3
Lancaster, Pa., Lancaster Elec-
tric Supply & Construction
Coy . ir - m. = F Y R 10—248
South Bend, Ind., South Bend
Tribune .............innn 250—275
Baltimore, Md., Jones Electrig |
& Radio Mfg. Co.......... 100—254
Freeport, N, Y., Harry H. Car- i
P 566000 asaok bo5ocgag00ld 100—244
Memphis, Tenn., First Baptist
ICHiitch . ... .88 .. ... 10—266
Evansville, Ind., Finke Furni-
tlire fCG: e « B X B LR 100—236
Thrifton, Va., Breitenbach’s
Radio Shop .............. 10—226
Fall River, Mass.,, Fall River
Herald Publishing Co...... 10—209.7
Scranton, Pa., Frank S. Meg-
ArZEE . v ceniiarceen s 10—240
Johnstown, Pa., Lawrence W.
Campbell (Fontaine Cha-
tea!) L ....iiiiiiaeiiaan s 5—248
Elyria, Ohio, Elyria Radio
by, S M e o o o 10—227
Providence, R. 1., Theodore N.
Aty i ies 5—234
Menomonie, Wis., Stout Insti-
tite)] . weerl... | TEEERE 100—234
Marshfield, Wis., Marshfield
Broadcasting Assn. ....... 10—229
New York, Y., Gimbel
Brothers A= . 1. 18 00—315.6
Greenville, S. ".,  Furman
University . .............. 15—236
Miami, Fla., Florida Cities Fi-
nance Co. ... oviiiiiis 500—384.4
Spring Valley, Ill.,, Valley The-
AEOT « oiate o o« <« <« B RS 10—256
Orono, Me., University of
Maine .....coooviiiinnn 100—252
New Lebanon, Ohio, Progress
Sales Co. ..........ovvinn 30—250
Newark, N. J., Grand Central
Palace . ... ... Sovmon. . 500—252
O2k Park, Ill, Coyne Elec.
School ......cvvivennennn. 500—250
Detroit, Mich.,, George H.
elps ... 500—270
Richmond Hill, N. Y. (port- |
able) A. H. Grebe & Co.... 100—236
Chicago, Ili., The Tribune
(Drake Hotel - Whitestone
0.0 gums « oo b e o L 1000—370.2
Buffalo, N. Y., Federal Telep.
MER 0 COl b Wil e 4 750—319
Atlanta, Ga., Georgia School of |
Technology .............. 500—270
Schenectady, N. Y., General

Electric Co. ............. 2000-—379.5
Madison, Wisconsin, University

of Wisconsin ............. 750—535.4
Milwaukee. Wis., Marquette

University ............... 500—275
Cincinnati, 8hio, University of

Cincinnati ................ 100—233
Rochester, N. Y., University

of Rochester (Eastman

School of Music)......... 100—278
Brooklyn, N. Y., Wm. H. Tay-

lor Finance Corp. ......... 100—240
Atlantic City, N. J., Seaside

House Hotel ............. 500—-275 !

WWW americanradiohistorv com
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ADD 1
PATTER Battery Prices

MASHED!

c To Consumers Only
Y3 Hereis areal battery quality,
24 guarcmteed to you at prices |
that will astound the entire bat- |
tery-buying public. Order Di-
rect From Factory. Put the
Dealer’s Profit in vour own pock-
HY et. You actually suve much more
X/ than half, and so that you can be
convinced of true guality and perform-
ance, we give a Written 2- Year Guaran-
tee. Hereis your protection! No need to
take a chance.. Our battery is right and
the price is lowest ever made. Convince
yourself. Read the prices!

Auto Batteries Radio Batteries
6Volt,11 Plnte,$9.50 6Volt,100 Amp.$9.50
6Volt,13 Plate,11.50 6Voit.120 Amp.i1.50

12Volt, 7Plate,13.00 6Voit,140 Amp.13.00

Buy Direct—Send No Money
‘We nsk no deposit. Simply send name and ad-
ess and style wanted. Battery will be a}usped
same day wo recefve your order Express C.0.D.
subject to your examination
on arrival, arantce

der. You canpot loge!
Send vour order today
—NO&!

ARROW BATTERY CO.
Dept. § 1215 So.

Wabash Ave.,Chicago

Science and Invention for October, 1925

Learn Cartooning at Home ‘(

—in Spare Time! //

Here’s YOUR chance to_become a
professional Cartoonist. Easy hours
—f{reedom from routine—and maka
$100 a week or more. Learn at
home quickly to draw all kinds of
Cax_‘toons—t.h[s easy way. There's
‘“‘big-pay’’ for YOU in this fasei-
nating field. Free book fully de-
scribes our simplified method. Send
post card 1oday to Washington
School of Cartooning, Reom 2610-C
fi13—15th St.,, N. W., Wash-
ington, D. C.

‘Make Money 4
=) PICTURES

Tremendous, big-paying opportunities
are open for ambitious men tn Mod
ern Photography. This is the picture
age. Magazine and newspaper publish-
ers buy thousands of photographs each
year. Eve:y manufacturer sends out
high priced pictures of his products.
Ivery home wants portraits. Photog-
raphy Is a business running into
millions of dollars each year.

Got $100 for And there 13 a
. great shortage of
,Flood Pictures trained photographers.
I took pletures
of a floed and | Earn $3,000 to $10,000 a Year
sold them for . o
$100 I have Hundreds of men are earning

big money and establishing their
own busiuesses. Even during
spare time, while training, you
can make $75 a week easily—
no matter where you livel

Amazing New Easy Method

I show you at home. how to do
the kind of work turned out by

been able to buy
my house and lot
from the sale of
pictures.’’

C. M. Cole,

Washington,
$97 in 2 Days!
‘T made $285 in
December. Went

out two days last the big studles in New York
week on  home and Chicago! I show you how to
portrait  work malke big money within 30 dayst
and made $97." C. M. Cole bought a home with
A, G. Hughes, money he had made when only

Kentucky. half way through his tralning.

§o \;ell do 1.know what 1 can
o for you that I guarantee
under hond to return every cent of

are not thoroughly satisfled. PR s SO

Professional View Camera FREE!

Write at once for Free Camera Offer

1 give you, free, a splendid pro-
fessional view camera. You will be
astonished and delighted. This offer
open for short time only — so act
quick! No obligation.

| INTERNATIONAL STUDIOS, Ine.
Dept, (427
360t Michigan Ave., Chicago, U.S.A.

In;ure your copy reaching you each month.
scribe to SCIENCE & INVENTION—$2.50
}I,\l?ari’ %xpenmenter Publishing Co., 53 Park P

Sub.
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Call
Letters

WHAS
WHAT
WHAV
WHAZ
WHB
WHBA

WHBB
WHBC

WHBD
WHBF

WHBG
WHBH

WHB]J
WHBK
WHBL

WHBM
WHBN

WHBO
WHBP
WHBQ

WHBR
WHBS
WHBU
WHBV
WHBW
WHBX
WHBY
WHDI

WHEC
WHK
WHN
WHO
WHT
WIAD
WIAK
WIAS
WIBA
WIBC
WIBD
WIBE
WIBF
WIBG
WIBH

WIBI
WIBT
WIBK
WIBL
WIBM
WIBO

WIBP

WIBQ
WIBR

WIBS
WIL
WIP
WJAD

Power

& Wave

Location and Name Length
Louisville, Ky., Courier-Journal

& Louisville Times ...... 500—399.8
Minneapolis, Minn., George W.

Wioung eom. - 8 Sl REL L - 500—263
Wilmington, Del.., Wilmington

Electrical Specialty Co..... 100—266
Troy, N. Y., Rennselaer Poly-

technic Institute ........ 500—379.5
Kansas City, Mo., Sweeney

School Co. ...oovvvnnnn. 500—365.6
Qil City, Pa., Shaffer Music

IO ITSE Pl o - -« e o7 emeren 10—250
Stevens Point, Wis., Copps Co. 50—240
Canton, Ohio, Rev. E. P. Gra-

hamnl . ol e N e S0V 10—254
Bellefontaine, Ohio, Chas. W.

Howard .....cc.oviaaie.n 20—222
Rock Island, Ill., Beardsley

Specialty (R o 100—222
Harrisburg, Pa., John S. Skane 20—231
Culver, Ind,, Culver Military

Academy ................ 100—222
Fort Wayne, Ind., Lane Auto

Sl 0. o L opd M. 5500 10—234
Ellsworth, Me., Franklin Street

Garage .................. 10—231
Logansport, Ind., James H.

SIESsen 20 AR . e Tl 50—215.7
Chicago, Ill.,, C. L. Carrell. 20—233
St. Petersburg, Fla., First Ave.

Methodist Church ......... 10—238
Pawtucket, R. I., Young Men’s

Christian Assoc. .......... 50—231
Johnstown, Pa., Johnstown

Automobile Co. ........... 100—256
Memphis, Tenn., Men’s Fel-

lowship Class "of St. John's

M. Church South . ... 50—233
Cmcmnatl, Ohio, Scxennﬁc

Electric & Mfg. Co........ 0—215.7
Mechanicsburg, Ohio, Edward

W. Locke ............... 10—208.2
Anderson, Ind., B. L. Bing's

Soyny A T W= S 10—218.8
Columbus, Ga., Fred Rays Ra-

dio Shop ................ 20—244
Phlladelplua. Pa, R. Kien-

ZIGEl ). . . . . 100—215.7
Punxsutawny, Pa., J

Bowser .................. 50—212.6
West De Pere, Wis.,, St. Nor-

bert’s College ............ 0—250
Minneapolis, Minn,, William

Hood Dunwoody Industrial

Institlites NE o Ee s eabis TIElT 500—278
Rochester, N. Y., Hickson

Electric Co. .............. 100—258
Cleveland, Ohio, Radiovox Co.

(Warren R. Cox) ......... 250—273
New York, Y., George

Schubel ................ 500—361.2
Des Momes, Iowa, Bankers

15 Dale U S B, =, 500--526
Deelﬁeld I11., Radiophone

Broadcastmg (CoLp g 1500—238
Ocean City, N. J., Howard R.

Mallexi 8 . 0. & e dp 100—250
Omaha, Nebr.,, Journal-Stock-

man) Co.! Pl el o). . 250—278
Burlington, Iowa, Home Elec-

triclCo. RN o, A 4 100—254
Madison, \Vls, Capital Times

Studiol | . o . s - cpeepeiaamnng. 100—236
St. Petersburg, Fla, L. M.

Tate Post No. 39, Veterans

of Foreign Wars.......... 100—222
Joliet, Ill., X-L Radio Service 50—200
Martinsburg, W. Va., Appolo

‘Theatre, Martinsburg Radio

Broadcasting Co. .......... 5—209.7
Wheatland, Wis., S. P. Miller

Dance Activities .......... 50—231
Elkins Park, Pa., St. Paul's

Protestant Episcopal Church 50—222
New Bedford, Mass., Elite Ra-

dxo Stores, James T. Mori-

..................... 5—209.7
I‘lushmg, N. Y., Frederick B.

Zittell, P swwwweres. . . 5—218.8
Chicago, I, (Portable) C. K.

Canaelll N AL Bke ! 50—215.7
Toledo, Ohio, University of the

City of Toledo ........... 100—203.4
Chciago, Ill., (portable) Mec-

Donald Radio Co. ........ 250—215.7
Chicago, Ill. (portable) Billy

Mainew et B N - - 10—215.7
Chicago, T!l, Nelson Bros.,

(Russo’ & Tiorito Orchestra

Exchange ................ 0—226
Meridan, Miss.,, First Presby-

terian Church ............. 5—209.7
Farina, Ill., F. M. Schmidt.... 5—205.4
Weirton, W. Va., Thurman A.

Owings .......covvievinn. 50—246
Elizabeth, N. J., (portable) N.

J. Nat’l. Guard, 57th In-

fantry Brigade ........... 20-—202.6
St. Louis, Mo., St. Louis Star

& Benson Radio Co........ 250—273
Philadelphia, Pa., Gimbel Broth-

@IS ot 500—508.2
Waco, Tex.. Jackson’s Radio

Engineering Laboratories. . 500—352.7

i

organizations, directors o
very attractive salaries.

FREE TRIAL LESSON

Prove your fitness and liking for one of industry’s highest paid professions. We want you
to know what Drafting is like ..
teach you by mail.

D RAFTING

Everything today is built from drawings made by Draftsmen.
new men yearly. Draftsmen work hand in hand with the architect, the engineer, the deslgner
the builder. And thus many men rise from such positions to be heads ofgreu contractors’

fyrallroads, chief engineers—responsible positions commanding

how readily you can progress . .
i So, before you enroll ... FREE . ..
send you a trial lesson to study in your own home.

'HALL OF FAME‘:

Mr. Joh_n Hoclee

Mr John Hocke who is now suc-
cessfully practicing architecture in
Chicago, 1s a graduate of Chicago
Technical College, "13.

He says: “The instruction I re-
ceived from your College has pro-
vided a thorough foundation for
solving any problems as- they pre-
sent themselves in my office.”

NOTICE-— A well established Placement Bu-
reaut assists both graduates and undergradu-
ates to find positions.

In Chicago—Earn While You Learn

Those who can come to Chicago will find opportunity to earn living expenses in part-time positions,
outside of school hours, while attending day or evening classes at the College.

Chicago Techmcal College, founded 1904, is known asg one of America’ S, oldest and largest schools of
specialized engineering. Over 1000 men enro]l in resident day and evening courses yearly.
Diplomas in Civil, Mechanical and Electrical Engineering and Architecture granted after two years.
Degree of B. S. conferred after three years in the day course. Short courses offered in Drafting, Plan
Reading, Estimating, etc. Evening classes for day workers.

If interested in attending Day or Evening Classes at the College in Chicago write for 72-page *‘ Blue

Book''—mailed free.

Industry calls for 50,000

. how we train and

without cost or obligation ... we

Within Ten Months
Increase Your Income

No special training or talent is required. In 10 months’
time or less . . . we can train you . . . at home,.in your
spare hours . . . to be an expert Draftsman.

And remember this: In Drafting, a big income is open to
every properly trained man. Thousands today are earning
$35 to $100 per week. Thereason issimple: Good Draftsmen
are in constant demand.

Book of Facts FREE

We will send you a 40-page Book. It tells you all about
Drafting . . . and our courses, What prominent men say

. where Draftsmen areemployed . . . theirsalaries . . .
their opportunities . , . what our students have done and
are doing . . . how many haveincreased their salaries even
before finishing their courses . . . how many hold high-sal-
aried executive positions today. Tells how 34 instructors
give you from this recognized 22-year-old college a practical,
short, home-study course.

The Coupon Below
Means Money to You

Find out what Drafting may mean to you . . . mail|that
coupon. Here is a field in which you can work and win.

We make the test easy, for, with no obligation, we send you
a trial lesson FREE. Note the fairness of this offer, the
absence of exaggerated promises.

$25 Outfit Included

When you enroll, you wiil need drafting instruments; so
included in the cost of the course, is a $25 “‘lifetime’’ set.
If you have instruments, credit will be allowed. Note that
we do not claim to give you these instruments. ‘‘free’".
Tuition is low, payments easy.

Send Today for FREE Trial Lesson

Fill Out the Attached Coupon NOW

Drnftxng——Engmeenng—-Electnclty—Archltecture i~

Chicago TECHNICAL College

. all branches

Chicago Technical College, "
| Dept.1045 118 E. 26th St., Chicago, I1L. NEIE . . e e e |
Send me, without cost or obligation. your AdAress..........ccisee et e te e fee sia i eeanreanan e s e g s e e s enen eyt g s ae I
| FREE Trial Lesson and your 40-page Book : 1
I of Facts about Drafting. City AN SEAL......oivie e cereeeec ettt ess e s e w1l
U7 i o e v o — ——— e —— — e — o — — — o —— m ———— —— i — el

WWW.americanradiohistorv.com
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FREE

{Sce obitets miles away
with these POWERFTUL

MILITARY
BINOCULARS

ROADEN your fleld of visiop! Don’t live in
4 cooped-up areal A new world williopen up
for YOU with a pair of these wonder Glusses.
You'll see things others can’t. People, Scenes,
Views, Games of. ACTION brought right- te -your
feet! The Grandeur’of. nature, the:joys of outdoors,
the thrill .of ".dashing - sports : are_doubled lith
them. The greatest pleasure,gziving INVESTMENT
one can make, . Indispensable : for ¢ foothall: -
baseball ..games, . motoring,. .eamping, -~ yachting, -
hunting, hiking, races, bird «and “hature study, etc.
Sent on 10 Days’ FREE TRIAL!

10 DAYS’ FREE TRIAL

SEND NO MONEY! NOTHING to PAY POSTMAN
Seco them! Examine them! Try them! If satisfled,
after 10 DAYS’ TRIAL, you may pay at rate of

$4 A MONTH
or, if you wish to pay cash,
after 10 DAYS, rake $1.50 $1950

Discount and send check or
money order for ...
E received a Limi

ntity GENUINE im-
ported French and German Army Officers” Bi-
noculars ; 8-Power Achrcmatic Lenses, Premiere

Qualite. Remarkable light-gathering, tight-trans-

mitting and high Iluminosity properties. Gequme

Prisms in each barel permit of wide field of vision

many times the area of Fleld Glasses. Central Fo-

cusing, easily adjusted to everyone's eyesight, Su-
perbly econstructed, finely finished, black Leather.

Same as used by leading European and U, 8. Army

and Navy Officers. Sueh POWERFUL Rinoculars

usually sell for $40 to $50. Our price (whila$2 1

they last). complete with Genuine Leather
Case and Carrying Straps.................

T' QUANTITY IS LIMITED!
AC e ORDER TODAY ! Send NO Money!

Importers and National Mail Order House
365 Washington Street, Boston, Mass.

For prompt attention address Import Dept. 86
Largest Retailers of Binoculars in America

Gentlemen : Please send me 8-power Bincc\gars.
Postman. If I am satisfied after 10 DAYS’
TRIAL, I have the privilege of paying for
them at the rate of $4.00 monthly—or of de-
ducting §1.50 and sending $19.50 in FULL
SETTLEMENT. Otherwisd, I shall return them.

NGO e N hlere = = o ™% « o e iwe ooHola e o n e
ADDRTSE, oper. mpspepemrorsrer o o157/ 557161 « 810055753

- —— — — o 2 = = w—.

Please write PLAINLY! Tear this coupon out I
NOW! 1If you wish to tell us something about |
yourself it will be appreciated. 5.1 10-25

1
i
I
|
1
|
1
I
1 1 enclose NO money, and pay NOTHIN
|
!
|
|
i
|
I
:

$75 to $200 a Week

Right now, everywhere, big,
eagy money is being made in
Radio. Fieldunlimited.Youcan
A master radio _quickly at home
4 ¥ ingparetime. Noprevious expe-
Wity ; . riencenecessary. Nowisthetime

tnenter thisnew, uncrowded field.

b Y 8 =3
1,000 MILE RECEIVING SET Given to Every Student

Our new home-study methods make everything about ra-
dio amazingly simple. No other course like it. Makes you
expert on rado operation, repairs and installations of all
kinds. Send for literatuve telling all about oppertunities
and how we give you a 1.000 mile receiving set. Don’t
miss this big offer—ACT. Write now for big free book.
RADIO ASSOCIATION OF AMERICA
45i3 Ravenswood Ave,, Dept. 610 Chicago

Begin Today—Write for My FREE BOOK. I

can make a good penman of you at home during
8 . “How

:_pn.r'e time. Writs for my F.!i'E'E OOK,

o a Goo B
mens and tells how others mastered penman-
ship by the Tamblyn System. Your name will

today for b

ty, U.S.A. {

peci- §

Call
Letters

WJAG
WJAK
WIAM
WJAR
WJAS
WJIAZ

WJIBA
WJIBB

WJIBC
WJBD

WJIBI
WKBG*

WJD,
WJJD.
wJY
WJZ
WKAA
WEKAD
WEKAP
WKAQ

[ WKAR

|

WKAV
WEKBE
WEKRC
WKY

WLAL
WLAP
WLAX
WLB

WLBL

WLIT
WLS

WLTS
WLW
WMAC
WMAF
WMAK
WMAN
WMAQ
WMAY

WMAZ
WMBB

WMBF
WMC
WMCA

WMU
WNAB
WNAC
WNAD
WNAL
WNAP
WNAR
WNAT
WNAV
WNAX
WNJ
WNYC

WOAC
WOAI

WOAN
WOAW

Power

. ‘ & Wave

Location and Name Length
Norfolk, Nebr.,, Norfolk Daily

NeWs ronramme . e . . T 250—270
Greentown, Ind., Clifford L.

"Ehilke B 1ALy . 100—254
Cedar Rapids, Iowa, D. M. Per:

ham ... . . oL, 100—268

Providence, B.‘ I, The Outlet
Co. (J. Samuels & Bro.)...500—305.9
Pittsburgh, Pa., Pittshurgh Ra- 1

dio Suppl House ". .. ..... 500—275
Chicago, Ill, " Zenith Radio
OT D e ool LR - - Relop¥ 100—2638
Joliet, Ill.; D. H. Lentz, Jr....50—206,8
St. Petersburg, Fla, L. W.
McClung ................. 10—206.8
La Salle, Ill, Hummer Fur-
ifture CoBW NRE. . SN N 100—234
Ashland, Wis., Ashland Broad-
casting Cominittee ........ 100—233

Joliet, Ill., H. M. Couch..... 100—214.2

Chicago, Ill., (portable) C. L.
- Cagrell. ......... saeeet ., 100—215.7
Granville; Ohio,_ Denison Ui "
versity ........ S LY - U 10—217.3

Mooseheart, 1111, Supreme,

Lodge, . Loyal = Order .- of
" Mdose .".T...... B S 500—302.8
New York, N. Y., R. C. A...1000—405.2
New York, N. Y., R. C. A...1000—454.3
Cedar ‘Rapids, Iowa, H. F

Y o e el s B . 50—278
East Providence, R. I., Charles

Looff (Crescent Park)... .. 20—240
Cranston, R. I., Dutee W

Flint . .................. 50—234
San_Juan, P. R., Radio Corp.
of Porto Rico ............. 500—340.7
East Lansing, Mich., Michigan

Agricultural College ... ... 750—285.5
Laconia, N. H., Lacoui Radio

Club .................... 50—209.7
Webster, Mass., K & B Elec-

tric (Co. ... ... .8le. oL, 10—231
Cincinnati, Ohio, Kodel Radio

Corp. .. ................ 1000—325.9
Oklahoma, Okla., WKY Radio

Shepli: . 100—275
Tulsa, Okla.,, First Christian

Church .................. 150—250

Louisville, Ky., W. V. Jordan 20—275
Greencastle, Ind., Greencastle
Community Broadcasting

Station . ......... ... . ... 10—231 '

Minneapolis, Minn., University
of Minnesota ............. 500—278
Stevens Point, Wis.,, Wisconsin
Department of Markets. .. 500—278
Philadelphia, Pa., Lit Bros...500—394.5
Chicago, Ill., Sears, Roebuck &

O e B0 by o | 500—344.6
Chicago, Ill, Lane Technical
High School ............. 100—258
Harrison, Ohio, .Crosley Radio
Corp. vv..viiunn.. 500 & 5000—422.3
Cazenovia, N. Y., Clive A
Meredith . ............. .. 100—275
Dartmouth, Mass., Round Hills
Radio Corp. .......... 100—500—360
Lockport, N. Y., Norton Lab-
oratories ................. 500—466

Columbus, Ohio, First Baptist
Church (W. E. Heskett) .. 50—278
Chicago, Ili., Chicago Daily

News .................. 500—447.5
St. _Louis, Mo., Kingshighway
Presbyterian Church . ..... 100—248

Macon, Ga., Mercer University 500—261
Chicago, Ill.,, American Bond &

Mortgage Co. ...... . 500—250
Miami Beach, Fla., Fleetwood

Hotel .......... ........ 500—384.4
Men:phis, Tenn., *“Commercial

Appeal” ... ... .. .. ..., 500—499.7

New York, N. Y.. Hotel McAl-

pin  (Greeley Square Hotel
o) . ...LPaewe - 0. ..500—340.7

Washington, D. C., Doubteday-

Hill Electrio Co......-.. . 50—261
Boston, Mass., Shepard Stores 100—250
Boston, Mass., Shepard Stores 500—280.2
Norman, Okla., University of

Oklahoma . ... e ee.. 250—254
Omaha, Nebr.. Omaha Central
High School .............. 50—258
Springfield, Olio, Wittenherg
College ................=. 100—248
Butler, Mo., First Christian
Church .................. 20—231
Philadelphia, Pa., Lenning
" Brothers Co. ............. 100—250
Knoxville, Tenn., Peoples Tele-
phone & Telegraph Co. .. 500—233
Yankton, S. Dak.. Dakota Ra-
dio Apparatus Co. ......... 100—244
Newark, N. J., Radio Shop of
Newark .................. 100—233
New York, N. Y., City of .
New York ............... 1000—526

Lima, Ohio, Page Organ Co... 50—261
San_ Antonio, Tex.. Southern

Equipment Co. ...... .1000—394.5
Lawrenceburg, Tenn., James

. Vaughn .............. 500—282.8
Omaha, Nehr.,, Woodmen -of

the World ................ 1000—526

WwWWw.americanradiohistorv.com
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Cabinet -%&
Shop Special
No. 7

$250 ]

Make a real shop in your basement!
This handy Parks woodworker is comiplete shop
equipment in itself. With it you can do all sorts
of cabinet work. Make toys, furniture, radlo cabi-
nets—anything.  Built for close, accurate work,
yet “small enough to fit In a corner of your base-
ment. Operates from light soeket. Has motor, rip
and cut-oft eircular saw, jointer and bandsaw., Add
lathe and shaper at slight extra cost. A real
machine ideal for home use. Send for circular.

The Parks Ball Bearing Machine Ce.

1553 Knowlton St., Cincinnati, Ohio
Canadian Fac.: 200 Notre Dame East, Montreal, Can.

PARKS

/
OI0 IIIII”Hlll'nvv e vibrmo il

|WOODWORKING [MA

LANK CARTRIDGE PiSTOL

o Protestion againet Burglars, Tramps, & Dogs PRICES

!
\
|
n

)
s ()

[ i real
Iver without dangertofife. It takesatand.
& Sth Bpktinien %k
P Blans Cartridges, by cxpress, 50¢ per 100. (LY

JOHNSON SMITH & CO, Dept. 30| Raclne, Wis.

LATEST WHOLESALE
RADIO CATALOG

Simply send name
TODAY for big
48 - page" catalog
of latest radio goods at Wholesale.
Live dealers and agents wanted.

STANDARD RADIO C0.,. § 12 East 13th, Kansas City, Mo,

Some of the highest paid men in the world are advertising
men. You can learn easily and quickly at home during your
spare time. Bigger opportunities now in advertising than
over before. Constant demand for our graduates at big pay.
Send for FREE Book. Giving interesting information and vita}
facts— just what you want to know about advertising. Write today!
PAGE-DAVIS SCHOOL OF ADVERTISING
Dept, 1427 3601 Michigan Ave,, Chlcago, U. S. A.

2650 MILES ON ONE TUBE

Why not enjoy real distance like our thou-
sands of customers the world over. We
send complete understandable instructions
for 25¢ or Big Booklet Free.

VESCO RADIO CO.
Box DSI-117 Oakland, Calif.

STUDY AT HOME
Become a lawyer, egaily
i men win the highest
positions and biggest succeas in
business and pubiic life. Be in-
dependent. reater opportunj-
ties now than ever before. Big
corporations are headed by men
with logal training.  Eatn
= Sb .000 %o $10,000 l-‘;nnuzlly
We guide you atep by step. You can train at home dur-
ing fpare vime, - Degree of L. 5. conterred.  Ladane
students practicing law in every state. We furniah ail
text material, including fourteen-volume Law le;ary.
ow cost, eaay terms, Get our valuable 108-page ‘‘Law Guide'’ and
‘“Evidence’’ books free. Send for them NOW k
LaSalle Extension University, Dept. 10384-L Chicagot
The World's Largest Business Training Institution
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Call
Letters

WOAX
wocC
WOCL
WODA
WwOoI
WOK
wOoo
woQ
WOR
WORD
wWos
WOWL
WOWO
WPAJ
WPAK

WPAZ
WPG
WPSC
WQAA
WQAC
WQAE
WQAM

WQAN
WQAOQO

WQAS
wQJ
WRAA
WRAF
WRAK
WRAM
WRAV
WRAW
WRAX
WRBC
WRC
WREO
WRHF
WRK
WRM
WRNY
WRR

WRW

WSAC
WSAD
WSAG
WSAT

WSAJ

WSAN
WSAR
WSAU
WSAV
WSAZ

WSB
WSBC

WSBF

WSDA
WSKC

WSMB

Power

& Wave

Location and Name Length

Trenton, N. J., Franklyn J. )

Wolfil .8 5.5 . 5 50—240
Davenport, Towa, Palmer

Schoo! of Chiropractic. ...5000—483.6
Jamestown, N. Y., Hotel James-

tOWN . ook vt o « e . Lo 15—275

Paterson, N. J., James

0O’Dea Radio & Victrola Shop 25—224
Ames, Jowa, Iowa State Col-

legemr ot S ki a1 500—270
Homewood, Ill., Neutrowound

Radio Mig. Co., .......... 50—217.3
Philadelphia, Pa., Jolm Wana-

maker .. ..., 500—508.2
Kansas City, Mo,
00—273

School of Clnlstla.mty ..... 5
Newark, N. J.,, L. Bamberger

& Co. 500—405.2
Batavia, Il :

ASSOCIAtion ... .........on- 2000—275
Jefferson City, Mo.. Missouri

State Marketing Bureau .. 500—440.9
New Orleans, La., Owl Battery

CO. it 100—270
Fort \Vavne, Ind.,, Main Auto

Supply Co. ............... 500—227
New Haven, Conn., Doolittle

Radio Corp. ............. 100—263
Agricultural College, N. Dak.,

North Daketa Agricultural

College  ..................
Charleston,

Koch (Dr.)

50—275
10—268

Atlantic City, N. J., Munici-

pality of Atlantic City .. 500—299.8
State College, DPenna., Penn-

sylvania State College..... 500—261
Parkesburg., Pa., Horace

Beale, Jr.
Amarillo, Tex., Gish Radio

SErvice . ... iiiieiiin 100—234
Springfield, Vt.,, Moore Radio

News Station ............ 50—246
Miami, Fla,, Electrical Equip-

meatiCol ... Yl 100—268
Scranton, Pa., Scranton Times 100—250
New York, N. Y. Calvary i

Baptist Church .......... 100—360
Lowell Mass.,, DPrince-Walter

...................... 100—252

Chlcago, I1l., Calumet Rainbow

Broadcastmg @o! kg 500—447.5
Houston, Tex., Rice Institute. 100—256
Laporte, Ind.,, The Radio Club 100—224
Escanaba, Mlch Economy

Light Co. .....ocvvveeeses 100—256
Galesburg, Ill., Lombard Col-
..................... 100—244

lege
Yellow Springs, Ohio, Antioch

College .........ccuvuene.. 100—263
Reading, DPa., Avenue Radio

& Electric Shop ......... 10—238
Gloucester City, N. ] -

on’s Garage .............. 250—2683

Valparaiso, Ind., Immanuel

Lutheran Church ......... 500—278
Washington. D. C., Radio Corp

of America ............. 1000—468.5
Lansing, Mich.,, Reo Motor

Card Cotmprinas crl MBS N1 500-—285.5
Washington, D. C., Washing-

ington Radio Hospital Fund
Hamilton, Ohio, Doron Bros.
Electrical Co. ... .......... 200—270

Urbana, I1l., University of Illi-
500-—273

ter Pub]xshmg {Goncmr P
Dallas. Tex.. City of Dallas,
Police and Fire Signal De-
partment
Tarrytown, N. Y., Tarrytown
Radio = Research  Labora-

tory
Clemson Collece. S. C.. Clem
son Agricultural Co]lcge
Providence, R. 1., J. A. Tos-

tet GOt e T oo . o 100—256
St. Petershurg, Fla.,, Gospel

Tabernacle ............... 500—266
Mason, Ohio, United States

Playing Card Co. ........ 5000—325.9
Grove City, Pa.,, Grove City

College . ................. 250—229
Allenmwn Pa.. Allentown Call

Publishing Co. oo 100—229
Fall River. Mass., Doughty &

Welch FElectrical Co. ..... 100—254
Chesham, N. H., Camp Marien-

feldh . smen - 0 e - T N 10—229

Houston. Tex.. Clifford W.
Vick Radio Construction Co. 100—248
Pomerov, Ohio, Chase F'lectric
op) P senagnss . MALY. 50—244
Atlanta, Ga., Atlanta Tournal 500—428.3
Chicago, Tll., World Battery
9 ey A 200—209.7
St. Loms, Mo., Stix Baer &
Fuller ................... 100—273
New York, N. Y, City Temple 250—263
Bay City, Mich.,, Worlds Star

Knitting Co. ............. 100—261
New Orleans, La., Saenger

Amusement & Maison

Blanche Co. ........... ... 500—319

50—256 -
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¥
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Building for America’s growth

Ty -

The early builders of America made their houses of rough
hewn logs or of stone or adobe lifted from the earth. Settle-
ments grew to towns, towns to cities.

bigger ones.

Aumerica of today appeared, still growing.

In the midst of the development came the telephone.
one can tell how much of the marvelous later growth i1s due
to it—how much it has helped the cities, farms and industries
to build. 'We do know that the telephone became a part of
the whole of American life and that it not only grew with
the country, but contributed to the country’s growth.

Communication by telephone has now become so important
that every American activity not only places dependence
upon the telephone service of today, but demands even greater

service for the growth of tomorrow.

AND ASSOCIATED COMPANIES

BELL SYSTEM

One Policy, One System, Unwersal’ Service

Banxs?n those unsightly blemishes easily and quickly
by using “CLEAR-TONE”—a simple home treat-
ment that has cured chronic cases of long years
standing, Use like toilet water.

i " ° ® Es.cIVENs

Blackheads—Acne Erupﬁmns

Now Are Easily Removed at Home at a Small Cost!

barbers and over I

If you have
Send name today for
cured myself after bemg afflicted for 15 years.
one has to endure with a bad complexion..

ing else.

CLEAR YOUR SKIN O¥ THE ABOVE BLEMISHES.
168 Chemical Building

Small stores and shops
were built, and these in turn were torn down to make room for
Roads, bridges and railways were constructed.
Factories and skyscrapers were erected. And so, swiftly, the
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AMERIGAN TELEPHONE AND TELEGRAPH COMPANY

Pimples, Blackheads, Acne Eruptionson the §
face or body, Barbers Itch, Eczema, Enlarged }§
Pores, Dily or Shiny Skin—never mind_how §
Teaves the skinjbad—'‘CLEAR-TONE'’ has cured the worst cases I ever §
clear, smooth and without a blemish, Has made| ;2%;, Endorsed by drac
many friends with men, women and -children.
Elegant for men after shaving.

FREZE!

gicians, skin specialists,
Women test cases, who
succeeded mth“CLEAR-TONE v after failing with every-

gnsts p 3'

FREE Booklet, ‘‘A CLEAR-TONE SKIN,” telling how I
And I know every embuarrassment
51,000 COLD CASH SAYS I CAN ¥

KANSAS CITY, M?—.ﬂ

tion—$2.50 a year:

l‘ Insure your copy reaching you each month. Subscribe to Science & Inven- ‘

Experimenter Publishing Co., 53 Park Place, N. Y. C.

www americanradiohistory com



W
12-Cell — 24-Volt
Storage‘B’Battery BAT’

Positively given free with each
purchase of a WORLD A"’
Storage Bnttery You must
send_this ad with your order,

WORLD Batteries are famous
for_their guaranteed quality
and service. Backed by years
of successful manufacture and
thousands of satisfied users.

Equipped with Solid Rubber Case,
an insurance against acid and leak-
age. Yourave 60per cent and geta

2-Year Guarantee
Bond in Writing [OBLD Bat- | Approved

J

**tell thelr friends,’”” That’ Dty
of werformance. Send your. oord:-r .,.‘t';gay‘ and Listed
ss?\lli‘l’t Rlsot_aAber Case Radio Batteries | 25 Standard
P e e OB 7 O by Leading

G-Volt, 140-Amperes . . . . . . 1300 | Authorties
Solid Rubber case Auto Batterles including Radio
6-Volt, 11-Plate W B L $11.25 | News bora~
6-Volt, 18-Plate . . . . . . . 13.25 | tories, Popular
12-Volt, 7-Plate . . . . . . . 16.00 -;gé:nsg s&:ﬂ'
Send No Money Jusf state bati | ards, ~ Popular
we will shl%dny order is recelved, by Ex- wrﬂ%. Rgai;

38 C. ub ect to i
B rieal, FREE  H e tmehideq. | Broadtast Lab-
E.‘%”l’l o'{ﬁ';}as pechent dxscmént {0!‘ cash ﬁ_:’-‘w‘:“ﬁom:
all wi er. juy no -y
battery at 60 Dgr cewnta:avl‘lz:x :o“; a5. ¥ and Lefax, Inc.
WORLD BATTERY COMPAN
1219 So. Wabash Ave,, Dept, 39 CHICAGO, ILL.

8et your Radio Dials at 210
meters for the new

watt World Slorage Blitery
Station, cago.

s‘ro RAG E BATT ER ' E S Watch fur announcemenl.u

[NEW VEST POCKET
ADDING MACHINE

ADDS « SUBTRACTS
MULTIPLIES - DIVIDES:
Does all the work of a $300.00 machine,
yet fits the vest pocket. Easy to operate
—does any kind of figuring ina jiffy. The
neatest and best constructed portable adding machine made.

Counts Clear Up to 999,999,999

Total visible at all times. A pull of the finger clears it.

lnvalnabla to anyone who uses figures. Saves many times
= its cost by preventing mlstakses d

endnomoney.

10Days’ Trial 3o 1one i

address and we will send machme ost—

if not pert'ectly sansﬁed Don’t

i be fooled by cheap lmitatxons Order your
j Ve-Po-Ad now from t! b

Reliable Adding Machme Corp.,Dept. 167

184 W. Washington St., Chicago, IIL.
Here's a money maker, Everybody wants
one. Splendid profit. Write for epecul offer,

Cut to

$Q).50

32-20 or 38 Cal. Special
6-Shot cut to $9.50

Double action, SWING

OUT CYLINDER, a re-
lfable, accurate, powerful

gun, sold elsewhere for
$25.00. Removable plate, dou-
ble safety rifled barrel; band
eiector rigidly tested. Send No
Money. Pay postman $9.50 plus posiage on
arrival. On money with order we pay post-
age. Satisfaction or money back.

U. S. IMPORT CO., Dept. C-67,
124 University Place, New York

Wonderful, new device, guides your hand; corrects
our wrltmg in few days. Big lmprovement in three
ours.~ No failures. Complete outline FREE,.

Write C. J. Ozment, Dept. 44 St. Louis, Mo. ~

Get a Handy Binder for your
SCIENCE AND INVENTION.
Holds and preserves six issues,
each of which can be inserted or
removed at will, Price 65c. Ex-
perimenter Pub. Co., Inc., Book
Dept., 53 Park Place, New York.

Call
Letters

WSMH
WSMK
WSOLE
WSRF
WSRO
WSUI
WSY
WTAB
WTAC
WTAL
WTAM
WTAP
WTAQ
WTAR
WTAS
WTAT
WTAW

WTAX
WTAZ
WTG
WTHS
WTIC
WWAD
WWAEL
WWAO
WWI

WWJ
WWL

CFAC
CFCA
CFCF

CFCH
CFCK
CFCN
CFCQ
CFCU
CFKC
CFQC
CFRC

CFXC
CFYC

CHNC
CHUC
CHXC
CHYC
CJCA
CICD
CICF
CIGC
CKAC
CKCD
CKCK
CKCL
CKCO

Power

& Wave

Location and Name Length
QOwosso, Mich., Shattuck Mu.

sic House' . . SE 8B a: - - uloe 10—240

Dayton, Ohio, S.M.K. Radio s

orp.

Milwaukee. Wis,, School of

Engineering of Milwaukee.. 100—246
Broadlands, Ill., Harden Sales

8% Service M. R ek 10—233
Hamilton Ohio, Radio Co.

(Harry W. Fahrlander).... 100—252
Towa Clt{ Iowa, State Univer-

Tow.

sity o Wa ..ol R 500—483.6
Auburn, Ala, Alabama Poly-
technic Institute ........... 500—250

Fall River, Mass., Fall ver
Daily Herald Pubhshmg Co 100—266

Johnstown, I’a., Penn. Traffic
QR e - s - BHORERE 100—209.7
Toledo. Ohio. Toledo Radio &
Electric Co. .............. 10—252
Cleveland. Ohio. Willard Stor-
age Battery Co. ......... 2500—389.4
Cambridge, 111., Cambridge Ra-
dio & Flectric Co.......... 50—242
Osseo. Wis., S. H. Van Gor-
RG50S N 100—254

Norfolk. Va., Reliance Elec-

tric Co.
Elgin, Ill. (near), Charles E

Erbstein .....ocvvneen--. 1500—302.8
Boston, Mass. (portable), Edi-

son Elec. Illuminating Co. 100—244
College Station., Tex., Agricul-

tural & Mechanical College

of MEXAS, _opoior. oMb 0uel o 250—270
Streator, Ill., Williams Hard-

Ware® Cor=pf: Ny mertl. g 50—231
Lambertville, N. J., Thomas J.

McGuire ....ooviiniicens 15—261
Manhattan. Kans.. Kansas State

Agricultural (‘oHege ...... 50—273
Flint, Mich.,, Flint Senior

High Sehool il Sk B 5 250—218.8
Hartford, Conn., Travelers In-

surance Co. ............ 500—348.6
Philadelphia, Pa., Wright &

Wright, Inc. «..coveennene 100-—250

Plainfield, I]l Lawrence
Crowley (Alamo Ball Room) 500—242
Houghton, Mich.,, Michigan
College of Nines, afl.. 1 250—263
e s e b= s00=—266
Detroit, Mich.. Detroit News. 500—352.7
New Orleans, La., Loyola Uni-
VEISity ceeeeesonccccnones 100—275

CANADIAN STATIONS

algary, Alberta, The Calgary
< gHe};ald ................. 2000—434.5
Toronto, Ontario, Star Pub-
lishing & Printing Co.....2000—356. 9
Montreal, Quebec, Maxcom
\\’ncless Teleg. Co. of Can-
ada (Ltd.) ............. '500—410 7
Iroguois Falls, Ontario, Abitibi
Power & Paper Co. (Ltd.) 500—499.7
Edmonton, Alberta, Radio Sup-

ply Co. (Ltd.).......... 400—516.9
Calgary, Alherta, W. W. Graut
Radio ( Lad) ooiien- 3000—-434.5

Vancouver, British Columbia,
Radio Specialties (Ltd.). 40—410.7

Hamilton, Ontario, Jack V.
Elliott  (Ltd.) =t J - ..200—340.7
1 Id, Ontario, . J. Fen-
T 10:‘12“ = n ............... 150—248.0
Saslatoon, Saﬁkatchewan, The
Electric Shop (Ltd.). ... 500—329.5

Kingston, Ontario, Queens Uni-

versity (Dept. Electrical

Engineering) ........... —_
New Westminster B. C., West-

minister Trust Co. ...... 80—291.1
Municipality of Burnaby B. C..

Radxo Corp. of Vancouver

Ml B R . e — 000—410.7
Toronto. Ontario, Toronto Ra-

dio Research Society..... 2000—356.9
Saskatoon, Saskatchewan. Intl

Bible Students’ Ass’n.... —
Ottawa, Ontario, J. R. Booth,

e P ¥ 1200—434.5
Montreal, Quebec, Northern

Elec. Co. (Ltd.)........ 2000—410.7
Edmonton, Alberta, Edmonton

Journal (Ltd.) ......... 5000—516.9
Toronto, Ontario, The E. Laton

(o (@ L) Wiy . o SDRR, - B8 100—356.9
Kltchener, Ontario, The News
Record .. ..vvvniiienneranan 300—2329.5
London, Qntario, London Free

Press Printing Co. ...... 200—329.5
Montreal, Quebec, Ta Pre

Pub. Co.. Ltd. .......... 500—4107
Vancouver, B. C., Vancouver

Naily Province ......... 6000—410.7
Regina, Saskatchewan, Leader

Pub Co.. Ltd. ......... 2000—375.9
Toronto. Ontario Dominion

Battery Co.. Ltd. ....... 2000—356.9
Ottowa. Ontario. Dr. G. M.

Geldert ............ ... 400-—434.5

www.americanradiohistorv.com

Science and Invention for October, 1925

COFFEE

RALPH HOLT CHENEY, Sc.D.
Assistant Professor of Biolagy,
New York University

While clearly a scientific work, and consequently
primarily interesting to the student concerned with
the botanical and chemical structure of the coffee
tree and its fruit, it nevertheless enntains much in-
formation of pracical value to the trade, and of more
than passing Interest to the lay reader. The
chronological table which just preredes the author’s
econnmle discussion of his subject fs in itself an
amazing amount of historical data presented in con-
crete form for ready reference. For exhaustive
scientifle research, for wealth of bibliographical ref-
erence to a species of plant. life that has beeome 2
great economic factor, it is likely to be accepted
as an authoritative and standard work.

HASE & SANBORN.

Octavo, xviii x 244 pages; 77 half-tone ttustrations;
bound in blue cloth, gold lettered. Price $4.50

THE NEW YORK UNIVERSITY PRESS
30 Washington Place New York City

PERSONAL STATIONERY

203 sueErs et 61,00

Printed with your Name and Address

Clear, white bond dpaper, with envelopes to match.
Your name and address printed in beautiful, rich
blue ink. on both paper and envelopes, and sent to
you postpaid for only $1.00. (West of Mississippi
river and outside of U. S. $1.10.) If inconvenient
to send the money, we will ship C.O.D. Money re-
turned if you are not more than satisfied. Order
today. Write name and address plainly.

AGENTS MAKE BIG MONEY taking orders for
us. Write us today for our agent’s proposition.

ELITE STATIONERY COMPANY
5030 Main Street Smethport, Pa.

CALCULATIONS
in the Store. Ofce, Shop, Ete.,
ean be instantly made with the
Midget Slide Rule. If you have
any flguring to do. order one on
trial. It is the most versatile
caleulator ever Invented.

The Engine-Divided Scales are §
on white celluloid, mounted on
aluminum, gredse- and water-
> pr%ofi Size 47,

g rice, with Instruction Book,
(Patented 1-17-22)  $1.50. Leather Case 50¢ extra.
Sent C. 0. D., if desired. Catalog free.
Your money back if you are not satisfied.
GILSON SLIDE RULE CO.. Niles, Mich.

SEND FOR THE INTERNATIONAL CATALOG
Our net price list
Full line of
auto bodies
and accessor-
ies for Fords
at Wholesale
Prices. Save
¢ big money an
bodies by buying
Direct from Factory.
FOR FORD—Prices from $27.85 up. Factory to
consumer direct—Pay only One Profit
International Body Wks., 914 W.Ohio St..Dept.4, Chicago, Il

Become More Efficient
Coursesin Mathematics,Chemistry,
Psychology, Education, Business,
and 40 other subjects command
either High School or College
Credit. Start any time.

The University of Chicago
27 Ellis Hall  CHICAGO, ILL.

=—

Bovs and Young Men—

=
Prizes vor o Gy

prizes and liberal com-
missions by selling and
ﬂr uu delivering our popular
magazines in your spare
time. No experience or money is ne-
cessary. We furnish all supplies and
tell you just how to start. Write
| to-dav.
| E. J. FOLEY, DepartMenT SI-10,

Experimenter Publishing Company.
53 Park Place New York City




Science and Invention for October, 1925

BROADCAST STATIONS IN GREAT
BRITAIN AND IRELAND

European Stations

B. B. C.
Call Name Wavelength
6FL Sheffield ........cooiiiineenas 301+

Stroke on Trent............... .. 306*
2LS Bradford .
6LV Liverpool .
58X Swansea
6KH Hull o
2EH Edinburg ............

Dundee ......... ..ot
5PY Plymouth .................ccovvnn
SNG Nottingham ........ . e
2LS Leeds ...........
5WA Cardiff ...............
2L0 London ........
2ZY Manchester ..........
6BM Bournemouth .........
tNO Newcastle ...........
5SC Glasgow -
2BE Belfast Jasl 5 on - - o SHHEE T A
=IT Birmingham .....................
2BD Abherdeen .............

5XX Chelmsford .........

Dublin (not_finished)
relay station

BRITISH AVIATION STATIONS

GED. Croydon ............c..... 900 & 1680
G.E.P. Pullam® o aSofitos: - - - iR L e . - - 900
GEG. Lympue ..........coiiiiiainainn.n 9200
G.E.C. Castle Bromwich ................. 900
G.E.R. Renfrew ..................... ....900
G.E.M. Manchester ................ ... 900
FRENCH STATIONS |
FL Eiffel Tower ............ ........
SFR Radio Paris .
PTT Ecole Supdés P ..
Petit-Parisien ......
Agen ... BF - @0 B e
Mont de Marsan
Lyonssreies. S Y0 smle
Radio Sud-Est ...................
Nice (Radio Riviera) ............. 360
FRENCH AVIATION STATIONS
F.N.B Le BBGusnget b . reg h. (8. ¥ 900 & 1680
V.A.Q Barishe @ . W0, PR 2100
F.N.G St. Inglevert .........cooveeeen... 1400
F.N.R RG] [y R e 1400
F.N.V ValenCletes ... .....cooeveevnsns 1400
BELGIAN STATIONS
S.B.R Brussels -..mc 1meco @ 3o ci G - Eag 265
B.AV Haeren ............... vl | 1100
BELGIAN AVIATION STATIONS
O.P.V.H Brussels .......0..co00icvuessna. 1680
O.P.Y.O. Ostende .........voiiuinrnennsnnn 1680

SWISS STATIONS

H.B.2 Lausanne
(Hongg) Zurich .
H.B.1 Geneva . ......oovvnaeneen.s

SWISS AVIATION STATIONS

H.B.2 Lausanne™13. Bk - B aiii e L 1080
GERMAN STATIONS
(fr. Leipzig) Dresden .......ccovviinennn 280*
fr. Frankfort) Cassel .................... 288
(fr. Hamburg) Hanover .................. 296*
(fr. Hamburg) Bremen ...................330%
(fr. Munich) Nuremburg . ......c.ovoe.nn 340
Hamhurg ..................395
Muenster ................. 410
Breslau .................... 418
Stuttgart .. 443
Leipzig ....... 454
Koenigsberg ....... . ..463
Frankfurt .................. 470
MUDICH 5ed - W - . - .o 485
(witzleben) Beplin ... Pl ity & - - 500
(vox hans) Berlin ... .. B0 s 503
L.P. Koeningwusterhausen

1300 2450 3150 4000

GERMAN AVIATION STATIONS

G.E.K. Bickendorf, Cologfie .. - ......... 900
“ relay station

AUSTRIAN STATIONS

(Radio wein) Vienna ............ooivoin. 530
(fr. Vienna) Graz ..........c..ceveeeoonons 404*
ShrackreE s il - 205 IXEE 980
Stubenruiz ... 780
CZECHO SLOVAKIA
(Strasnice) Prague ......ooviveninnoanan .570
0.K.B. Bruni .....ieuntriaiiren 1800
I TIb 7 - R ot 1150
Prague ...... ...1800 4500 100
HUNGARIAN STATIONS
Buda-Pesth .........cooeinen.. 950
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CHARACTERISTIC CURVE ON TUBE TYP! = 5
FILAMENT VOLTS_§___ FILAMENT AMPERES 2.3 o -
PLATE VOLTS. AMPLIFICATION CONSTANT_ B 2. _ 5
MUTUAL CON ANCERo 0 FLATE RESISTANCEM\noo v .
BY_¥ M DATEL L) 19 2.5 CURVE NO 2L - /—N :

. (address) .

I was unable to obtain these from my dealer whose name is

I am purchasing these tubes with the understanding they are guaianteed

, .
Every MUSSEEMAN CERTIFIED
ELECTRON TUBE isPedigiced

HE advent of the MUSSELMAN Certified Tube
marks the dawn of a new era in radio tube mar-
keting. It is the first and only certified tube with
a factory-attached characteristic curve slip packed with
the tube. This slip gives exact readings of the all-im-
portant tests for mutual conductance, plate flow, ampli-
fication constant and output impedance. No dealer is
-in a position to make such tests. No tube on the market
can show such uniformity under these tests as the

..Musselman Certified tubes.

v, i

(Signed) . aqeac-cvvneeios e

State type tubes wanted. Our SVA corresponding to type 201A. Our 3VB corresponding to type 199.

.address ....,

to be satisfactory to me, otherwise you are to replace them or refund amount paid.

MUSSELMAN Tube.
you buy tubes? on a broad
Yon don't buy money-back
shoes, hosiery or guarantee that
anything else th& will prove
buying. Insist on AT CURVE SLIP ENCLOSED longer, give
knownng all ths . greater satisfag-
facts about tubes. tion.

Good dealers sell MUSSELMAN Certified Tubes—and guarantee them.

Why “‘take a MUSSELMAN

chance” when Tubes are sold
%

without know- A better. be more

ing what you are CHARACTERISTIC unfform, laat

They know that at $3.00 each these better tubes offer greater quality than

any cather tube on the market.

. for which send me..........:

Jobbers: Write for terms. Dealers: Telephone your jobber.

A. ). MUSSELMAN

THE VAN HORN CO.
652 Machinery Hall s s s Chicago

B -FREE 1:°BIG 3 FT.TELESCOP

See people and objects tmiles away, on land or sea, as if they were close,
Wonder Tel gives new pl es to home, farm, camp, travel, ‘
sport. _See moon and stars as never before, Opens out over 8 feet
long, in b sections; measures 12 inches closed. Brass bound; has o
powerful lenses, Thousands pleased—*Could tell colorof _a
aeroplane 4 miles away.”’—Mrs. Yarbrough. *Saw
Provi Light, mijes away,
as clear as if in front of me.”’— s
F R E E Clyde Scribner. *'I have heen . £ =
watchin a 8 g S yard 6 miles away.” .H. B ennmﬁ-
handsome, sturdy| miles o b £ ton. “Read tho numbera on freight cars mile
12 in. leatherette| —F- Grush. ** ‘@way, sce mountains oo moon’'—A. C. Palmer.
€arrying Case | 55°,;hildren C ’ ecause of fortunate purchase from lar%cla_Eu_ropea.n
gent FREE with | behool o i maker we can give you a big bargain. Be first in your
Wonder Tele- E neighborhood; entertain your friends. Send no money;
Beope for ghort gend only name and address for telescope and ease by Parcel post.
1 & On arrival deposit with Postian only $1.85 plus a few pennies postage.
Satisfaction guaranteed or money refunded. Order today While supply lasts.

Thioh¢ B FERRY & CO., 3224 N. Halsted St., Dept.1257  Chicago, lIL

P = ES

s EHB ONE DAY 3115k PAYS $150 1 $300 S|

1 You can easily add $150 to $306 meonthly to your profits
with money-making HB One Day Battery Charging Service.

No experience needed. Complete instructions free. Unive -

sal demand for One Day Charging means hig business from

the start. Only $35 cash puts complete HB One Day Charg-

ing outfit in your shop. 80 days’ free trial on money-back

Enclosed $................

guarantee. Easy monthiy payments let your profits pay for
outfit as you use it. Write for free bulletin 38.
HOBART BROS. CO. Box S-10 TROY, OHIO

MORE HB 2)% BATTERY CHARGERS &7y ANY OTHER MAKE

Insure your copy reaching you each month. Subscribe to Science & Inven- |
tion—$2.50 a year. Experimenter Publishing Co, 53 Park Place, N. Y. €.

WWW.americanradiohistorv.com
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SELF STARTING REMINBTUN NO “]
CUT TO

$3 865

LIKE NEW
30 DAYS FREE TRIAL

Save more than half your cost on a machine
literally like new! This is the latest Model
No. 10, w1th the exclusive Remington “Self-
starting” feature, the most popular typewriter

ever built.

The best buy of the year—the biggest typewriter
value ever offered. Actual cash saving, $64 on new
machine—$20 to $45 on rebuilt. Like new; perfect
appearance and working condition. All late im-
provements: column selector, 2.color ribbon (auto-
matic reverse), back spacer, variable platen release,
latest style paper fingers and guide. Up to date
in every way.

Standard keyboard; 84 characters. All visible.
Will write on a postage stamp. Guaranteed § years.
30 days FREE TRIAL. Satisfaction or money
refunded. AVrite for details. A postcard will do.

Cut Prices on All Standard Makes

LINCOLN TYPEWRITER CO., Inc.

America’s Leading Independéent Typewriter House
Dept. 57, 298 Broadway, New York City

NERVE
STRAIN

The high pressure, mile-a-min-
ute life of today. with its men-
tal strain, worry, anxiety, grief
and trouble, 1s WRECKING
THE NERVES of mankind.
This applies especially to the
people with highly active brains
and sensitive nerves. Have your
Nerves stood the strain?

Read **Nerve-Force,’”” a 61-page
book on the care of the nerves.
This book s a startling reve-
latlon to people with sensitive
or deranged merves. It has ald-
ed many thousands to gain can-
trot of thelr nerves and bulld
up their Nerve Force. Price Iireathing, Hyslene and
25¢. postpaid. (Cola or Stamps.) kindred subjects.

What Readers of ‘“Nerve Force’’

PAUL VON BOECKMAN
Author of Nerve Iorce and

varicus other
Health, DI'sychology,

books on

Say:

A physietan says: ‘‘Your
book is the most sensible
and valuable werk I have
ever read on the prevention
of nelirasthenta. T am rec-
ommendlng your book to my
natxems

“The advice given In your
ook an relaxation and ealm-
ing of nerves has cleared my
brain. Before I was half
dizzy all the time!”

“I have been treated by a

number of nerve speciallsts,
and have traveled from coun-
try to country in an endeav-
or 10 restore my nerves to
normal. Your little book has
done more for me than all
other methods combined.”’

My heart is now regular
again and my nerves are fine.
I thought T had heart trouble
but 1t was simply a case of
abused nervea. 1 have reread
your book atleastten times.”

Address PAUL VON BOECKMANN

110 West 40th Street

Studlo 522

New York

boat,
tings,

MODEL SLIDE VALVE MARINE
ENGIN

V." hore, $12.75,
Be sure to power your boat with a Bathe
steam engine and beiler model.
puilders of working model engines amd
bollers of many types.
you with a power unit that will meet
the requirements of your particular model
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ESTHONIA
(testing) Reveall mdfere . 8 ... e 00350
FINLAND
Helsingfors .......... .00 ... 370
POLAND
P.T.R. WWansa wase kst . . -l . sriet ok - .385
MOSCOW, RUSSIA
Central Station ............... 1450
Sokbiniki Station ............. 1010
Trades Union Council Station.. 450
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DANISH STATIONS
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ITALIAN STATIONS
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SWEDISH STATION S
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SMZEKY Balun PLJ8E Wi
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SPANISH STATIONS
R1 Madride ot Lo R . 392
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Captagens fa-d. - b - BRG] RAERE - 50T 300
PORTUGAL
(Aero-Lisboa) Lisbon .................. 375/400
AFRICAN STATIONS
WAMG Cape Town ..........c..ciovaienn 375
JB Johannesburg ., ............ouen 400
NG DA o et . ke L el e e T W 450
Grahamstows .. ..ooovniesee e 350
AUSTRALIAN STATIONS
2BL Sydney 360
2FC Sydney .. 1100
6WF Perth 1250
3LO Melbourne .........coovemeeee.n 1720
SKW Brisbane ......... coustruction)

inder
(Foreign stations compiled by \I Gibson, Reporter
N

o. 16,883.—Ed.)
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South Bend Lathes are modern Lathes—
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by modern manufacturing methods. They are
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formance as they are in price.
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9” x 3 Lathe Price $241.00
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Dept Chicago, IIL
Makers of the Famous World R dw A" Storag: eBatL»r?l
Prices; 6-volt, 100Amp §11.25; 120 Amp. $18.257 140Amv $14.00.

i equipped witk Solid

Worid

STORAGE BATTERIES
(KA =WEAF=

ubber Case

Set ynur Radm Dials at 210
r the new 1000
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FOR THIS LONG WEARING
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tee, Small Monthly Payments.
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the subject. Send for your FREE copy TODAY.

UNIVERSITY OF APPLIED SCIENCE
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Answers to Scientific
Problems and Puzzles
(Continued from page 526)
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THE DISTANCE BETWEEN THE POSTS

For simplicity let us suppose the men
were driving only one mile per hour. Then,
by the conditions of the problem, he should
be 90 sec. traveling from one post to the
next. But at this rate he should travel
90/3600 of a mile (since there are 3600 sec.
in an hour) or one-fortieth of a mile which
is 132 feet, the distance between the posts.

NOISY RADIATORS

The hammering that is sometimes heard in
the pipes and radiators of a steam heating
cystem is due to a column of water collid-
ing with the end of a pipe or with a station-
ary body of water in the pipe. The water
is driven along the pipe by the steam behind
it. Ahead of the column some cooler steam

condenses and the column is brought to an |

abrupt halt thereby imparting a severe jar
to the pipe or radiator in which it was mov-
ing. Of course under ordinary circumstances
there is enough air in the water to cushion
the blow somewhat. But in a steam radiator
the air has been boiled out and the liquid
then transmits a blow to the pipe almost
as if it were a solid bar.

BLOWOUTS ON HOT DAYS

To test the effect of temperature on the
increase in pressure in a tire let us assume
that we have the tires of a car inflated in
the morning to 40 Ibs. per sq. in. when the
temperature is 20 degrees centigrade or 68
F. Then after the car has been driven
awhile and the tires are hot, let us sup-
pose the temperature of the air inside is 70
C. or 158 F. The gas laws tell us that the
pressure will be proportional to the abso-
lute temperature (assuming the volume to
remain constant). Now 20 C. is 293° abso-
lute and 70 C. is 343° A. So the ultimate
pressure will be 40X343/293 or about 47
Ibs. per sq. in. But an increase of only 7
lbs. per sq. in. would hardly account for an
excessive number of blowouts, hence it seems
more probable that they are due to the soft-
ening of the rubber and fabric that is quite
noticeable in a hot tire.

REMOVING GREASE SPOTS

In removing a spot of grease from a cloth
with ordinary cleaners such as benzine one
should brush toward the center of the spot
instead of across it because the surface ten-
sion of the solution of the grease in the clean-
ing fluid is such as to cause it to draw away
from the benzine. As long as the benzine
surrounds the spot, the grease will draw
away from it toward the center and thus
form a smaller and smaller spot, but if the
cleaner gets within the spot it will cause it
to spread and thus form a ring of grease of
mcreasing radius.

THE MUSICAL NOTE FROM SPLASHING
DROPS

Photographic studies of the splashes of
water drops have shown that during the
splash a small pocket is formed in the sur-
face of the water into which the drop falls.
This cavity acts as a resonating chamber
and thus emits a musical note, the pitch of
which depends upon the size of the hollow
thus formed. The smaller the cavity the
higher the note.

LOOPING THE LOOP

To safely loop the loop the speed of the
rider at the top of the loop must be such
that the centrifugal force holding him to,
the track at least equals that of gravity
\vhich tends to pull him down. This rela-
tion is given by the formula WV?/r=322W
in which W is the total weight of rider and

(Continued on page 587)
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WANTED

Men to manufacture Metal Toys an dNovelties. Good
chance to start your own well-paying business produc-
ing such big sellers as Toys, Novelties, Ash Trays,
Book-blocks, Souvenirs, Advertising Specialties, Paper
Weights etc. We furnish forms with complete outfit
for speedy production. Absolutely no experience or
tools necessary ; no special place needed. Small invest-
ment puts you on road to success. Demand exceeds
supply and we assist and co-operate with our manu-
facturers in selling their products. We put you in
touch with the buyers and assure an outlet for your
goods. Strictly a business proposition and thorough
investigation invited. A splendid opportunity for an
enormous and profitable business for ambitious men.
No others need apply.

Catalog and information mailed on request.

U Metal Products Co., 1696 Boston Rd., New York, N. Y.
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The New Radio Stamp Fad

Hete is the DX Radio Stamp Album just like the ones we owned never be able to own, but there will be many you will be proud to
in our youth, in which were placed the rare stamps of the countries have and be able to show to other radio enthuasiasts. It’s an interest-
of the world. Some were hard to get, some couldn’t be purchased ing game. Below the Album is shown the “Proof of Reception Cards”
for love or money; but the fun of the hobby was the seeking of of which a generous supply is furnished with each Album. A dime
rare stamps and the eventual possession. So it will be with the DX placed in the hole in the card and sent to the station you heard brings
Radio Stamp Album. There will probably be some stamps you will back a stamp for your Album. ’

e e i
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Proof of Reception Card

"This caed ia supplied for your convenicnce in communicating
with the broadcasting station to procure an ekko stamp supplied
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You can get this handsome

tamp Album FREE

This beautiful EKKO Stamp Album, illustrated above, will be With the Album is furnished a large Crams comprehensive
given away absolutely free with a subscription to any one of our radio map of the United States and Canada; a supply of “Proof
four magazines: “Radio Neaws,” “Science and Invention” “The of Reception Cards” and also some stickers. The Album con-
Experimenter,” “Motor Camper and Tourist” tains a list of broadcast stations of the United States and Canada
with wave-lengths and columns for recording dial setting, a table
of stations arranged according to wave-lengths and a section for
log records.

We have acquired 1,000 of these Albums especially for our
subscribers. The coupon on this page filled out and mailed to
us with $2.50 will entitle you to a twelve months’ subscription

The album consists of 96 pages, size 9 x 12 and is bound in to any one of our four magazines and one of these EKKO
extra heavy stiff cover. Stamp Albums free.

Don’t pass up the opportunity to get this valuable premium.
With this album, you can keep through the means of beautiful
engraved stamps, a certified record of every broadcast station
you have heard on your radio set. Your friends will enjoy
seeing 1t.
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: EXPERIMENTER PUBLISHING CO, INc., 53 Park Place, New York, N. Y.

¥ Gentlemen: I have decided to take advantage of your special offer. I am enclosing $2.50 for 1 year’s subscription to ( ) “Radio News,”

0 ( ) “Science and Invention,” ( ) “The Experimenter,” () “Motor Camper and Tourist” and one EKKO Stamp Album which you will send

g me free. (Mark to which magazine you wish to subsecribe)

1
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www.americanradiohistorv.com



Science and Invention for October, 1925

YV V¥V ¥V ¥ V¥ V¥ ¥V VvV Y ¥V VYV VUV e VYVVVYVYVYVVVVYVYErYeYVYVYYvYYey vy ve vy

E Answers to Cross Number Puzzle
¢ (Continued from page 527)

PO DO OO O O OODTODOOOOOOOOOTOODOOT OO OO OO W

HORIZONTAL
2—1925

6—16.50 feet.
11—XC plus 1 is 91
13—60 by 80 by 1.6 is

7680 plus 27 is
77

07. A
15—24902 plus 117 is
25019.
17—MD is 1500 plus
7000 is 8500.

19—MCXI is 1111,
21—100 degrees.
22—39.37 inches.

24—MCX is 1110 plus
1925 is 303S.

26—The cube of 4.562
is 95,

27—353 years old on
July 4th last.
28—Product of digits
is 2880 plus 2 is

2882.

30—7434.
32—Prefix DI is 501.
34—5686.

36—1875.
38—2492.
SR 21 i !
—Twice 21 shillings
is 42 shillings. 54 58
44—MM is 2000 plus 3 , 8 9
is 2003.
46—1344.
48—“The Hundred | 6
Days.”
50—Nautical mile is & 64 65
6080 plus 52 is 6132. l O 6
52—}19 .6 s<)1uare yards 2
metric
54—1899. 1171515
56-—28/64ths is .4375.
58—120 days.
59—1110 6ths by 6 .
is 6661. 7—.62137 of a mile.
61—1000 8—55.
63—10. 9—.001.
65——275328 by 128 is  10—1905. )
671320 minus 12 is - ‘15238524 ‘;glusz-“w;;
is 15330
69—égl5]55 (l?)n?e I’?;:s 14—704??37 {xlus 8312
is 2

10-39780ihs is .95 16—331 squared js 109,
71—100 degrees. | i% less 87 is 109,

VERTICAL

1—198 inches. 18—.09.

3—97032. 20—10.

4—27. 23—Digits product is

5—1925 divided by 10886+ by 7.213 15
3.85 is_ 500 plus 785236 minus 30 is
one is 501. 785206.

25—45128 5/12ths by
131 ounces is 541,

4113,

43—ITIIIIL.

45—PT is 3.14159.
47—74 cubed is 405224

27—LI'is 51 plus 4 is
55 plus 5777 is 411001.

29—3 aud 5/27ths by
27 is 86.

31—Two stone is 28
plus 10 is 38.
33—360 by 60 by 7 is
151200 less 9104 is
142096.

35—640 by 36 by 30 is
691200 minus 9929
is 681271,

37—60 by 24 by 365 is
525600.

39—90 minutes.

49—.08.
51—33 Feet.
53—92.

55—403 by 24 is 9672
less 7 is 9665.
57—1728 by 3 is 5184

minus 174 is 5010.
60—Vi is abbreviation.
6 by 10 is 60.

62—.03.

64—.07.
66—51/60ths is .85.
68—LXXX is 80.
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Answers to Scientific Problems:
(Continued from page 585)
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cycle and r is the radius of the loop, 25
feet. From this formula we see that the
critical velocity V at the top is independent
of the weight W. In fact, it depends only
upon r and the constant 32” which is the
acceleration due to gravity. Solving for V.
we get 284 {t. per sec. for the minimum
speed of the rider.

THE PROBLEM OF THE REVOLVING
BALL

Shortening the radius of revolution of the
ball will increase its rate of revolution. As
it is forced by the shortening string to take
a smaller and smaller orbit, the ball tends
to maintain its former orbital speed. But
the same speed along a smaller orbit means
that it will make more revolutions per min-
ute. If the string is released, the ball will
for similar reasons tend to revolve more
slowly.

THE DISTANCE BETWEEN THE ATOMS
IN A CRYSTAL

The distance between the atoms in a crys-
tal of common salt is 2,814 hundred mil-
lionths of a centimeter or a little more than
one hundred millionth of an inch.

THE PERIOD OF A PENDULUM

Both experiment and theory indicate that
the time for each swing of a simple pendu-

Ium is independent of the weight and mate-
rial of the bob. It depends only upon the
length of the pendulum and upon the gravi-
tational canstant at the place where the pen-
dulum is suspended. Hence, neglecting fric-
tion, a lead bob and an aluminum bob will
swing back and forth at an equal rate, pro-
vided the lengths of the pendulums are equal
if we neglect the resistance of the air. This
will affecet an aluminum pendulum more
than it will one of lead.

e e

Feature Articles in
October “*Radio News”

The Behavior of Radio Waves
By Dr. E. F. W. Alexanderson
Dr. Alexanderson, whose name is well
known to the public for his research work
on radio wave propagation, discusses in an
authorized interview with RADIO NEWS
the recently discovered phenomenon of
polarized radio waves.
Parlor Magic With Your Radio Set
y Hugo Gernsback
This is an extremely interesting article
on novel ways of entertaining your friends
b with your radio set.
Does a Straight-Line Frequency Condenser
Exist?

v v vvvVvvvyVvvvevevw

By Sylvan Harris

A further discussion on the latest de-

velopments of condensers that spread the

dial readings at the lower end of the broad-
cast wave-length band.

v
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Trial at Home
. for MEN

___and Women
————a

Our 10 days’
Trial proves
Wonder Mist revi-
talizes every cell
and works miracles
overcoming pain
and sickness. Physi-
cians and plain folks
explain how “Won-
der Mist” has made
them well, strong
and happy.

QUICK RESULTS
No Medicine

“Wonder Mist” works auickly; it’s sci-
entific, goes after the cause. That’s
why results are quick, permanent. Dr.
Duncan, Kewanee, Ill., writes, “Wonder
Mist” is the finest thing I have ever
used to relieve pain, treatments are so
pleasant all my patients like it.” Use it
at home. Save Doctor bills. Brings
the natural magnetic beauty of health.
No dieting, exercise or drugs.

Free
that

Earn Cash

Men, womeb, without
experience, earn liber-

Partial hst of mlments euccesefully treated

with ‘*Wonder
afgnh Hmda.che Rheumatisnm

C

Co. Goitre al profits in spare time.

C i i g{:;: g::;‘::‘s Show **Wol I:Por Mist'*
L; to nelghbors oves

Eve Diseases Ncrvousneu Whooping resuits and sells on

Falling Hair Neuritis Cough sight. Getoffer, whole~

Hgy Fever Piles Asthmu sale prices.

Beauty Aid :
Brings natural, magnetic beauty of Rl
health,no dieting, exercise or drugs.
FREE book tells in deta)] how Bigh

priced beauty epecialists use it to
1mprove scalp and skip,

Explains how z Tesla dlscuvered
“Wonder Mist,* .mw it works, why it
hea's. Tells how to conquer pain, disease
and nervous trouble.

Reveals Marvelous Scientific Die-
covery. Shows charts of human body, ex-
glams where paing gtart, how to banish them. Offered Free

r a limited time only, to introduce **Wonder Mist.’*
Send for Free copy today.

VI"REXCO., 211 S.PeoriaSt., Dept. 4010 Chicago,lll.

gunnnusnnsMail Coupon—Send No Moneyunusnunasn
VI-REX CO., 211 S. Peoria St., Dept. 4010 Chicago, §II.
Please send me without cost or obligation £ 64-pag:
book describing your VI-R x115:)[ OWondég h{x’?{r sgii'ots an:i
detaila of your FREE Trial Offer.
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est of the Latest |
Radio Hookups @

Don’t Miss the October Issue which
Contains Many Important Features

| | jTheNewestThing
: in Radio Literature

A Dig

agngs: 2 A complete 100 page illustrated magazine
| ER ; containing hookups and constructional Radio {
ST articles, gleaned from the entire radio press

the world over.
Large magazine size 9 x 12 inches, printed

m : on fine paper and profusely illustrated.
IN EVERY ISSUE A 16-PAGE SUPPLE-
MENT OF ONE INSTALLMENT OF g i
S. GERNSBACK'S _j’ Q' i
RADIO ENCYCLOPEDIA } e E N WOy

This real Encyclopedia of Radio explains

every word used in Radio, by means of photo- o

graphs, drawings, charts or tables. (Some S . ——

sample pages are shown in this advertise-

ment). This supplement is arranged in loose- o .
leaf form.

35¢ the copy on all Newsstands -

and Radio Stores e o el

Subscription price $3.50 for 12 issues

Published by 5 i

THE CONSRAD CO., Inc.
233 Fulton St., New York,N.Y,

WWW americanradiohistorv com



Science and Invention for October, 1925

1925 ATLAS

E With Maps o/NewFEurope

To readers of this magazine who take advan-
tage of this offer now made in connection with

Webster’s New
International

O O The Merriam
chtlonary Webster

The ‘‘Supreme Authority’’
A complete reference library in dletionary
form, with 3000 pages and type matter equiva-
lent to a 15 volume encyclopedia, all in a sin-
gle volume, can now be yours on the following
remarkably easy terms:

The entire work (with FREE 1925 Atlas}
DELIVERED FOR $1.00

and easy monthly payments thereafter (In
United States and Canada).  You will prob-
ably prefer the beautiful India Paper Edition
which 1is

REDUCED ABOUT ONE-HALF

in thickness and weight
as compared with the Regular Edition

Over 407,000 Vocabulary Terms and in addi-
tlon, 12,000 Biographical Names, nearly 32, 000
Geographical  Subjects. 3000 pages. 6000
Illustrations, Constantly 1mmored and kept
up to date. Copyright 1924

*To have this work in the home is like send-
ing the whole family to college.’”” To have it
in the office 1s to supply the answers to count-
less daily questionms.

To Those Who Send This Coupon
NOW

G. & C.
MERRIAM
Co.

Dept. S.,
Springfield
Mass.

Please send mo free of
all obllgaticn or expense K
a copy of ' Dictionary Wrinkles” containing an
amusing ''Test in Pronunciation’ (thh key)
entitled “The Ameucanizatlcn of Carver’’; als=o
+*125 Interesting Questions’’ wlth references to
their answers, and striking ‘‘Facsimlle Color-
Plate’’ of the new bindings. Please Include
specimen pages of India and Regular paper with
terms of your free Atlas offer on Webster's
Wew International Dictlonary to Sclence and
Invention readers. (10-25)

QUESTIONS
as ANSWERS

Electricians’ Examinations
Diagrams, symbols, tables,
notes and formulas for prepa-
ratlon for license. New book
—House Wiring and Beli
Work, $2.00.

Reade Pub. Co., 196 B’wy, N. Y, C.

BECOME AN EXPERY

CCOUNTANT

Ex tive Av:connumts and C. P, A’s. earn $3,000 to $10,000 a year,

Thogl:nnds ‘of firms necd them, Only 6,000 Certified Pubic Account-
n the Umted Statea. We train you thoroly at home in epare tima

1m- d xaminatlons or executive accounting positions. Previous

xpenenca unneceusary ainin, under the gemonal supervision uf

William B. tenholz, A. M., a large staff of

A s mcludln members of the Amerlcan Institute of Accannhnts

te for free book, ‘‘Accountancy, the Professiou that Pays.

LaSalle Extensu’m Unlversuy,Dept. 10384- HChlcago
The World's Largest Trainmng

Mailing. Lists

you 1ncrease sales

wloa givi
and prices on thousnn s of ¢ nssiﬁeti

f you
-National, swee.mﬁmal-.mdxvu-
mslss Professions, Business Concerns.

uaranteed
O by refund of ¢eaCh

ASt.Louis:

The Radio Constructor

By A. P. PECK
(Continued from page 548)

Yo

consists of an exact counterpart of the an-
tenna, stretched about 8 ifeet above the
ground. It may run directly under the an-
tenna, but this is not necessary. It can run
in practically any convenient direction, al-
though more often than not the easiest place
to erect the counterpoise is in parallel with
the antenna. The counterpoise and its lead
to the set should be well insulated and a
wise precaution is to provide two lightuing
switches for your entire antenna system. One
is used to connect the aerial to the ground
and -the other to connect the counterpoise
to the ground. The most important of these
of course is the aerial grounding system, and
many amateurs do not bother to use a light-
ning switch on a counterpoise. The reason
for this is that the aerial is the highest
metallic projection in the neighborhood, and
therefore it will collect the greatest amount
of atmospheric electricity.

OPERATING THE SET

Light the filament to normal brilliancy and
then, listening in on your receiver, turn the
oscillator dial on the transmitter. Before
vou do this, however, tune your receiving set
to the wave upon which you desire to trans-
mit. As the oscillator dial tunes the pri-
mary circuit to this wave- length a distinct
and loud plunk will be heard in the phones
and possibly the detector tube in the receiv-
ing set will paralyze. When you have de-
termined this point, tune your antenna con-
denser until your antenna meter shows a
reading. The circuits are then in resonance
and you can try to raise some nearby ama-
teur, using the same methods that you have
learned to be standard from listening in on
amateur trafficc. From then on, everything
depends upon yourself. Study your trans-
mitter and discover its peculiarities. Soon
you will be well versed on the subject.

=

Hints for the
Radio Builder, Part II
By LEON L. ADELMAN
(Continued from page 545)

pares

-

The longer the antenna is, the more energy
it will pick up and the more interference
will be encountered.

On the other hand, it is not always pos-
sibhle for the radio enthusiast to erect an
antenna. In this case, he should try a little
stunt with the telephone. It will not in any
way interfere with the service. Obtain a
common pie pan, connect a long wire to it
and the other end of the wire to the radio
set (as in Fig. 5). Place the base of the
telephone on the pie pan and with the
ground counection made, you will be able to
hear many stations.

BURNED-OUT TUBES

Burned-out tubes can be used as lightning
arresters as in Fig. 6, and they may, after a
fashion, be restored, by vigorous shaking
with the “A” battery connected so as to
weld the broken ends of the filament when
they touch. It is best to disconnect the “B”
battery before trying this experiment.

LOUD SPEAKERS

It is best, if one has several loud speakers,

to connect them in series as in Fig. 7, rather
than in parallel. This is for the reason that
the same amount of current will be supplied
to each and that if one of the speakers is
inferior, it will not affect the operation of
the others

WwWW.americanradiohistorv.com
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P HOME of
COMFORT s

ECONOMY s
NEW YORK

HINK of stopping at

the popular modern
Hotel Martinique at rates
as low as $2.50 per day.

In genuine comfort you
can live right in the
midst of the busy shop-
pingdistrict. Allbusiness
and theatrical centres
are readily accessible.
Just across the street
from the famous HOTEL
McALPIN, you are as-
sured of plenty of enter~
tainment and pleasure—
at a minimum expense.

Restaurant service—45c for

a delightful club breakfast—
table d’hote dinner $1.25.

It is only necessary to stop
at the Hotel Martinique cnce
to be convinced of the com-~
fort, convenience and econ-
omy you can enjoy while in
New York.

A. E, SINGLETON, Res, Mgr.
T without exg,
BES Qg
Yl
g Hotei -

Martinique

cAffiliated with J{btel MAlpin
Br 0adway~3 219 337 St

NEW YORK

Course for men of ambi-
tion and limited time.

EleCtrlcal Over 4000 men trained.

Condensed course in Theoretical and Practical Elec-

trical Englneer“] including

the close-
1y related
subjects of Mathematies
taught by experts.

and Mechanieal Drawing
f Students construet motors. install
wiring, test electrical machinery.

Course complete

{nh One Year

¢ Prepare for your profession in the most
interesting city in the world istab-
ilshed in 1893. Free ca
BLISS ELECTRICAL SCHOOL

249 Takoma Ave., Washington, D. C.
Secure Beﬂe| illustrations
Use An All Meta
) PANTOGRAPH
for rvoughouts, laycuts, en-
\} } lar g ement s, reductions,
=7 ehecking, proportions, ete.
- / Simple, Adjustahle, Perma-
nent, Eccnemical,
Sent posumld on re-
= ceipt of enly....... <50
Money refunded if not saﬂs-

DRAWING-AIDE CO., 208 Caiton Bldg., Cleveland, 0.

Greatest
6a Bargain
Shot Offered

Finest
Perfected Revolver
Sells elsewhere at $15.
Quick as a flash, safe,
great penetrating power and
true marksmanship. Blue steel
or nickeled, 38,32, 25 or22
.caliber, all same price. .Satisfaction or money
back, SEND NO MONEY. Pay postman on
arrival $6.25, plus postage, Federal Ma-l Order Cosp.
‘414 Broadway, New York Dept. A-80




Science .and Invention for Uctober, 1925

month.

YOU will find many remarkable opportunities and real bargains in these columns.
every month by reliable firms, dealers and amateurs from all over the country.
automobile accessories, the opportunity to make money, or anything else, you will find listed here the

Advertisements in this section twelve cents a word for each insertion.
accompany all classified advertisements unless placed by an accredited advertising agency. No advertisement for less than 10 words accepted
Ten per cent. discount for 6 issues, 20 per cent. disccunt for 12 issues. :
tisements for the December issue must reach us not later than October 10th.

The Circulation of Science and Invention is over 175,000 and climbing every month
EXPERIMENTER PUBLISHING CO., INC.,, 53 Park Place, New York City, N. Y.

Opportunity Ad-lets

It will pay you to read and investigate the offerings made
No matter what

Name and address must be included at the above rate. Cash should

Objectionable or misleading advertisements not accepted, Adver-

you may be seeking, whether supplies,
best and most attractive specials of the

Advertising Agents

Advertising in all magazines and newspapers at publishers’
lowest rates. Rate BBook free. Taylor's Advertising Service,
Dept. 6, Freeport, Il

Agents Wanted (Continued)

Books (Continued)

Easy Money Applying Gold Initials, Monograms on auto-
mobiles. Anyone can do _it. Simply transterred from
paper; takes 5 minutes. Make $1.50, cost 5¢c. Samples
free. “‘Raleco,’” 1043 Washington, Boston, Mass.

Agents Wanted

Succeed with Your Own Products—DMake them yourself,
Formulas, Processes by experts. Trade-Secrets. Modern
master methods. Catalog free. D. Thaxly Co., \Vash-
ington, D. C.

Earn big money fast applying gold initials to autos,
Every owner buys—$1.35 profit on $1.50 sale—particulars
and sampies free. Write quick. Lithogram Ceo., Dept. 19,
East Orange, N. J

Agents Wanted Full or Part Time to Sell on liberal
cominission new Thermnostatic Automatic Carburetor control
Attachment for Ford cars. Increases mileage 100%. No
holes to drill. Attached in 2 minutes. Does automatically
exactly what Ford Manual instructs driver do by hand.
Cadillac mow using Thermostatic Carburetor Control under
Blancke license. Write at once. A. C. Blancke & Co.,
Dept. 863NX, 602 W, Lake St., Chicago,

Robt, H. lIngerscll of $1 Watch fame wants good men
to sell his Dollar Stropping outfit, an jingenious invention

for sharpening all makes of safety razor blades. Great
Feonomie value. Meeting with rationwide approval. Easy
to sell. Dig repeat business. Agents having remarkable
success.  Full particulars. Robt. H. Ingersoll, 476H

Broadway, New York City.

Agents—DBest seller; Jem Rubber Repair for tires and
tubes; supersedes vulcanization at a saving of over 800 per
cont; put it on cold. It vulcanizes itself in two minutes and
is guaranteed to last the life of the tire or tube; sells to
every auto owner and accessory dealer. For particulurs how
to make big nioney and free sample, address Amazon Rubber
Co., Dept. 601, Philadelphia, Pa.

Agents—Write for Free Samples, Sell Madison “Better-
Made’ Shirts for farge Manufacturcr direct to wearer. No
capital or experience required. Many earmn $100 weekly and
bonus. Madison Mfgrs., 511 Broadway, New York,

Big money and fast sales. Every owner buys gold ini-
tials for his auto. You charge $1.50: make $1.35. Ten
orders daily easy. ‘Write for particulars and free samples.
American Monogram Co. Dept. 71, East Orange, N. J,

Earn $10 daily sllvering mirrors, plating and refinishing
metalware, chandellers, bedsteads, hcadlights. Outfits fur-
nished, N. Decie Laboratories, 1133 Broadway, New York.

$60—3200 a week. Genulne Gold Letters for store win-

dows. [Easily ayplled. TIree sumples. I,iberal offer to
zeneral agents, Metallic Letter Co,, 441 B., North Clark,
Chicago.

Write and learn how to start profitable business without
capital or experience. 8ilvering mirrors, refinlgshing auto
headlights, tableware plating. Outfit furnished. Interna-
tional Laboratories, Dept. 25, 309 Fifth Ave., New York.

$10 daily silvering mirrors, plating and refinishing lamps,
reflectors, autos, beds, chandellers by new method. Outfits
furnished. Write Gunmetal Co., Ave. D, Decatur, Il

Wonderful Invention eliminates needles for phanegraphs.
Preserves records. bolishes scratching. Day’s supply in
pocket. %20 daily.  RSampic_on apnroval if requested.
Everplay, Desk H10, McClurg Bldg., Chieago.

$100 Weekly, Pleasant Work.
to introduce Mother Hubbard
delivering, no money Invested.
gress, Chicago.

Appointing loecal agents
Foods; no ecanvassing, no
Adam Inthout, 550 Con-

Offer wonderful values.

Rummage Sales Make $50 Daily.
Dept. 171, 609

We start you. Wholesale Distributors,
Division St., Chicago.

Big money—fast sales; everyone buys gold inltials for thelr
auto; sell $1.50 profit $1.44. Ten orders daily easy. Samples,
information free. World Monogram, Dept. 32, Newark, N J.

Mew camera takes and finishes photos in one mlinute,
Make money selllng cameras or taking photos. Exclusive
territory. Crown Co., Dept. 966, Norwalk, Conn.

Agents—Make $75 to $100 a week. “‘Fixit’ Rubber
Repair seals punctures and hlowouts. Sample free. Mar-
quette Rubber Company, 2325 N, Wolfram St., Chieago.

Only one sale a day means $200 per month! Marvelous
new adding nachine. Retails $15.00. Work equals $350
machine. Adds, subtracts, multiplies, divides, automatic-
ally. Computes feet and inches. Speedy, accurate, durable,
handsome. Flve year guarantee. Offices, Stores, factories.
garages, lumbermen buy one to dozen. A fortune for live

agents. Write quick for protected territory and free trial.
Lightning Caleulator Co., ept. W, Grand Raplds,
Michigan.

New Plan for Agents—Goods supplied on credit.
line. Fine outfit free. No Money Needed. i
Blair Laboratories, Dept. 58, Lynchburg, Va.

Big
Write quick.

Reliable men needed everywhere to distribute free samples,
clreulars, ete., full information 10c. \Vehmeyer’s, Alvin
Place, Upper Montelaiv, N. J.

$350.00 Monthly selling Radio Direct from factory. YWhole-
sale prices. Kusy to sell. Experience unnecessary. United
Radio, Box 625-L, Gary, Indiana.

10,000 Selected Manufacturlng Formulas, Processes,” Plans
Southern Trading Co., 56, Flushing, N. Y.

A Business of your own. Make and sell chipped glass
name and louse number plates, eheckerboards, signs. Dook-
let Free. E. Pulmer, Dept. 527, Wooster, Ohio.

Why work for others? Make and sell your own goods.
We show. you how. TFree book explains everything. Na-
tional Seientific Laboratories, 1912A Broad, Richmond, Vu.

Agents—90c an hour to advertise and distribute sam-
ples to consumer. \Write quick for territory and particulars.
alnierican I'roducts Co., 4057 American Bldg., Cincinnatl,

110,

Greatest temper savino device! Takes slack and kinks
from telephone and electric iron cords. $25 daily. Samples
on approval if requested. Neverknot, Dept. 107 MecClurg
1sldg., Chicago.

No Dull Times Sellino Food. People must eat. TFederal
distributors make big mosey; $3,000 yearly and up. No
capital or experince needed; guaranteed sules; unseld goods
may be returned. Handsome $15.00 sample case sent ou
trust. Free Samvles to customers. Repeat orders snre:
Exclusive territory. Ask now! Federal Pure Food Co., 882311
Archer, Chicago.

Agents:—Write for particulars. Big Demand, open field
for a truly new ehangeable sign. Ready sellers. stores.
offices, factories, restaurants, DPopular price. Cardboard
Novelty Company, 1604 N. Front Street, Philadelphia.

Be independent. Make—sell your own specialties. Im-
mense profits. Catalog dependable Formulag, speeial se-
lected. Apents Best sellers, free. Lustro Co., 332 East
Pershing, Chicago.

i

Automobile Supplies, Accessories, etc.

Auto Body Palish: Make your own; Gallon costs less than
pint bottle. Formula $1.00 bill; Kemo Sales Co., 1453
East 118 8t., Cleveland, Ohio.

Aviation

Learn Aviation! We have great oportunities for you.
Smull 25cnf10r large {llustrated catalog. Varney Aireraft Co.,
I*eoria, 8

Battle Photos and War Relics

For Dens: Relies Collected from Europe’s Battleflelds.
Firearms. medals, helmets, ete. Illustrated eatalogue and
sample \War photographs 23¢. Lieut. Welch, 1889 Albany
Ave., Brooklyn, N.

Books

Free—Upon request will send you my literature illus-
trating the following books. Astrology, Character, Clair-
voyance, Concentration, Tlealinz, Hypnotism, Magnetism,
Mediumship, Personal Magnetism, Personality. Physiox-
nomy, Salesmanship, Beership, Suecess, Sex, Will. Yagti
DThilosophy, Gazing Crystals, ete. A. W. Martens. E. E.
G, Burlington, Towa.
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Magic goods, cards, books, novelties, tricks. Catalog
free. Clifford Fenner, 2401 Jeffrson, Louisvilie, Ky.

Branch Office Services

New York City Mail Address $2.00, Reforwurded $3.00,
Mail-Telephone-Deslkk Service $7.50 up. (Monthly rates).
Write for eircular, Room 501-32 Union Square.

R T T T Tt e T ]

Business Opportunities

Free Book. Start little Mail Order business.

Pler, 996
Cortland Street, New York.

You can have a business-profession of your own and earn
big income in service feas. A new system of foot correction;
readlly learned by anyone at home in a few weeks., Easy
terms for training, openings everywhere with all the trade
you can attend to. No capital required or goods to buy, no
agency or soliciting. Address Stcphenson Laboratory, 18
Back Bay, Boston, Mass.

Stop Plodding! Be Successful.
Shop. Make LIg profits in any locality. We teach you and
furnish_complete equipments $100 up. Book of Opportunity
free. Haywood’s, 1312 South Oakley Avenue, Chicago.

Operate a Tire Repair

Get Money In Your Mail. “Lambert’s Mail Order
Secrets’” conialns successful methods never before published.
?{1.00 postpaid. Particulars free. Lceon Lambert, Wichita,

ansas,

$50 a Week Evenings. .Mail Order Business. Boolklet
Tells How. Sample and plan 25¢. Free—9 articles worth
$3.00. 8. Bradford Co., Shawnee, Okla.

s UUTINING . T TR e e AT

Chemistry

Learn Chemistry at Home. Dr. T. O'Conor Sloane noted
educator and szientifle authority, will teach you. Our home
study correspondence course fits you to take a position as
chemist. See our ad on page 567 of this issue. Chemical
Institute of New York, 66 W. Broadway, New York City.

Correspondence Courses

For *“Home Study Courses” (by mail), write Carnegle
College, Rogers, Ohic.

Used correspondence school courses. All Kkinds. Sold
on repurchase basis. Big saving. Money back guarantce.
%lsts free. (Courses bought). Lee Mountain, Plsgah, Ala

ama.

For Advertisers

I write letters, folders, booklets,
manufacturers, mall order dealers.
for detafls. L.

complete followup for
Lonz experience. Write
Taylor, Box J14, Freeport, Ill.

L

For Inventors

If you have a practical, useful invention io sell. write
promnptly.  Amerlean Patents Corporation, Barrister Bulid-
ing, Washington, D. C.

We Develop Your ldeas into cominercial shape for pre-
sentation to purchasers making working models, drawings,
experiments or tests. Courtesy, cfliciency, seerecy and ample
equinment ; 30 years’ experlence. Ducorron-Rich Engincer-
ing Co., 504 Pacific Mutual Bldg., Los Angeles, Cal.

Unpatented !deas Can Be Sold. T tell you how and help
you make the sale. Free particulars (Copyrighted). Write
W. T. Greene, 508 Jenifer Bldg., Washington, D. C.

Your Chemical problems solved and working process fur-
nished for Five Dollars. Write me. V. Stedman Rich:
ards, Consulting Chemist, Box 2102, Boston, Mlass.

Get Cash for your patent or inventlon under our new
plan. Write at once to Inventors’ Syndicate, 22 Palladium
Bldg., St. Louis, Missourd,

LR L T T T T T E T e e T

For the Photographer

Have you a Camera? Write for free sample of onr big
magazine, showing how to make hetter pictures und enrn
iy;on;[m American Photography, 118 Camera House, Boston,

, Mass.
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Games and Entertainment

Free with $25 order our large die box. 8end 20¢ for our
large catalogue of tricks, puzzles, wigs, sensational es-
capes, Qaks Magical Co., Dept. 549, Oshkosh, Wis.

i "

Help Wanted

Silvering Mirrors, French plate. Easily learned, im-
mense profits. Plans free. Wear Mirror Works, kxcelstor
springs, Mo.

All men-women, 18 to 85, wanting to qualify for Govern-
ment Positions, $140-$300 monthly, home or traveling,
arite, Mr, Ozment, 293, St Louis, Mo, quickly.

Men to Build Radio Sets in spare time. Leon Lambert,
670-H Kaufman Bldg., Wichita, Kansas.

Detectivs Earn Big Money. Travel. Excellent opportunity.

Great demand everywhere. Experience unnecessary. Par-
tieulars free. Write, American Detective System, 1974
Broadway, N.

Firemen, Brakemen, Baggagemen, Sleeping car, train
Jrtcrs. (colored) $140-$200. Experience nnneeessary. 897

Ruflway Burcau, East St. Louis, 1IL

Detectives Needed Everywhere. Work home or travel.
Experience unnecessary. Write. George Wagner, former
Government Detective, 1968 Broadway, N. Y.

writing for newspapers,

2 kiy, spare time,
Eann e D Copyright book free.

magazines. Expertence unnecessary.
Press Syndicate, 986, St. Louis, Mo.

Patent Attorneys

591
Radio (Continued)

Millions spent annually for ideas! Hundreds now wanted!
Patent yours and profit! \Write today for free benk—tells
liuw 1o protect yourself, how 1o Invent, ideas wanted, how
we help you sell, ete. American Industries, Inc., 212
Iresge Bldg., Washington, D. C.

Inventors—==end for form ‘‘Evidence of Conception'’ to he
signed and witnessed, Form, fee schedule, information free.
Lancaster and .Allwine, Registered Patent Attorneys in
}.)nl::ed States and Canada, 212 Ouray D!dg., Washington,

Monroe Miller, Ouray Tl'dg.. Washington..ID. C. Tatent
Attorney; Mcebanical, Electrical Expert. Free Blue Dook
gives candid adviee.

Patents Procured; Trade Marks Registered—A compre-
hensive, experienced, prompt service for the protection and
dovelopinent of your ideas. Preliminary advice gladly fur-
nished without charge. Booklet of information and form
for disclosing 1dea free on request. Richard I3. Qwen. 130
g)\m)? Bldg., Washington, D. C., or 41-T Park Row, New
oTK.

Patents. Send for free booklet. Highest references.
Dest resuits. Promptness assured. Send model or drawing
for examination and opinion. \Watson 1. Coleman, Paten

Attorney, 614 G Street, N. W., Wushington,. D. C.

Inventors write me about patents. My fees payable
monthly. Dooklet free. Frank FFuller, Washington, D. C.

Boys, don't overlook this! The ''‘Rasco’’ Baby Detec-
tor. Greatest detector ~ver brought out with molded base.
Fully adjustable. See former advertisements in this pub-
lication or our catalogue. Detector with Galena Crystal
complete, 50c; the samme Detector with Radiocite Crystal,
i5c, prepaid. Send for yours today. Radio Speciaity
Co., 100 Park Place, New York City.

200,000 satisfied customers hear distant stations on Lam-
bert Crystal Sets. Copyrizhited plans $1.00. Complete kit
and plans $5.00. Leon Lambert, 670, Wichita, Kansas.

1 T o I iy

Salesmen Wanted

A Salesman wanted in every town or city within 25 miles
of a broadcasting station to seil Radiogen, the complete
radio receiving set that retails for $2.50. With Radiegem
there 1s nothing eise to buy —the outfit includes the Radio-
gem receiving apparatus, 1,000-ohm phone, and aerlal out-
fit. The cheapest radio outfit_on the market—yet as prac-
tical as the most expensive. DBig money to the right men.
Send $2.00 for sample outfit. The Radiogem Corp.,
West DBroadway, N. Y. City.

Sales Agents Wanted. Skat Sales Agents \Wanted. All
or Part Time for Skat Hand Soap, Metal Pglish, ete.
Strietly Commission. The Skat Company, Hartford, Conn.

Envel_?pe Sealer selling $4.50 seals 3500 envelopes hour.

want A Government Job? $1140 to $2700 year. Sure
ruise. Steady work. PPald summer vacatlons. Men—iwomen,
18 up. Commen education sufficient. Lxperience unneces-
sary. List of positlons and sample coaching—free. \Write
jimediately. today sure. Franklin Institute, Dept. 1z,
Rochester, N. Y.

Mirrors Re-Silvered at Home,.. Costs less 5 cents per
square foot; you charge 75 cents. Immense profits, plating
auto parts, reflectors, tableware, stoves, Refinishing metal-
ware, etc. Outfits furnished. ~Write for Information.
Sprinkle, Plater 953, Marion, Indiana.

i Hmnn e inn

Instruction

I

M|

earn Chemistry at Home. Dr. . 0’Conor Slecane,
notLed educator and scientific authority, will teach you. Our
home study correspondence course fits you to take a position
a8 chemist. See ad on page 367 cof this issue. Chemleal
Institute of New York, 66 \W. Broadway, New York City.

Correspondence Courses sold complete; one-third usual
prices because slightly used; easy terms; money back
guarantee. All schools and subjects. Write for special
Free catalog. Courses bought for cash. Economy Edu-
cator Service, H202, West 49th St, New York.

it 1 e i
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Machinery and Tools

Catalogue

Concrete Building Block Machlines and Molds. o

fres. Concrete Machine Cu., 503 South Third St.,
Louis, Mo,

R T 110

Manufacturing

chanical Worlc: all branches. Perfect models. Artieles
maﬁgt’a:tured to order. Reliable. Parma Engineering
\Vorks, Brooklyn Station, Cleveland, Ohio.

T R

Miscellaneous

PR

earls and Slugs. Iearl hunters should send their peurls
:ms ?lugs by registered mail or express to Herbert H. Ver-
trees, Pearl buyer, Pittsfieid, IlL

Charges storuge Dbatterles in-
Guaranteed formula $3.00. Write
Chetnigt, Tujunga, Calif., Bex-A.

501

Lightning Electrolyte.
stantly. Make it yourself.
for free cireulars. Murphy,

registered bull pups cheap. DBulldogs,

Texas.

Beautifui
Ttockwood, Dallas,

AR i inen i

Motorcycles—Bicycles .

Don't buy a Bicycle Motor Attachment
our catalogue and prices. Shaw Mfg.
Galesburg, Kansas.

until_you get
Co., Dept. 6.

| A TR I " e

Musical Instruments

violins—Deep, Mellow, Soulful—on easy credit terms.

igh grade, wonderful Instruments of my own make. Devel-
opment of many years' expertness. Write for book. Gustav
A. Henning, 2424 Gaylord St., Denver, Colo.

st

0Old Money Wanted

$2 to $500 Each paid for hundreds of Old or Odd Colns.
Keep all old money, it may be very valuable. Send 10c for
new 1llustrated Coin Value Book, 4x6. Guaranteed Prices.
Get Posted. e pay Cash. Clarke Coin Company, ]
Street, LeRoy, N. Y

Optical Goods

Hi-Powered Telscopes, Brings ohjects 200-600 times near-
er. Read newspaper mile away. Reveals marvels of heavens,
ensily constructed—spare time. Low cost. Plans three sizes
one dollar. Guaranteed parts furnighed. Interesting litera-
tire for stamp. Preeision Produets Company, Bex 518-A,
Stelton, Pennsylrvania.

Unpatented Ideas Can Be Sold, I tell you how and help
you make the sale. TFree particulars (Copyrighted 1923).
Write W. . Greene, 809 Jenifer 131dg., Washington, D. €.

Lacey Patent-Sense. “*The book the inventor keeps.’

Free. See page 570.

T Demand. - Exclusive Tervitory. Big repeats.
Write today. Free particulars. Red-E, 2002 Nottingham
Bldg., DBoston.

Quality Shoes factory to consumer at popular prices. Your
cash profits $1.00 to $2.00 palr. Greatest up to date line
in Amefleca; let us_prove it. Repeat orders guarantee
it'gndy inc(lzme.\u’rhe Long Wear Shoe Company, Dept. F.E
i 1is, Minn.

“Inventor’s Advisor,’”’ the valuable Patentbook with 139
Mechanical movements and illusirations, sent free upon
request. Labiner, Patent Atiorney, 3 Park Row,
New York,

“‘Inventors’ Guide'’ free on request; gives valuable In-
formatien and advice for all who have original ideas or
improvements. I'rank Ledermann, Registered Attorney ai
Engineer, 17th Floor Woolworth Bldg., New York.

Herbert Jenner, Patent Attorney and Mechanical Expert,
606 I" Street, Washington, D. C. I report If patent ob-
tainable and exact cost. Bend for clreular.

Get your own
instructions §1.

patents.  Application Dlanks,
Cutting ros., Campbell, Calif.

complete

Patents. Time counts in applying
risk delay in protecting your idens.
for instructions or write for Free book,
I'atent”” and ‘"Record of Invention’" form. No charge for
Information on lhow to proeced. Communieations strietly
confidential.  Prompt, careful, efficient service. Clarence A,
O'Brien, Registered Patent Attorney, 9296 Security Bank
Building (directly across street’ from patent offiee), Wash-

for patents. Don't
Send_ skeleh or model
“How to Obtain a

ington, D. C, 8ee page 569.
AU 1t W R
Puatents
Inventions commercialized. Tatented or unpatented.

Write Adam Fisher Mfg. Co., 205 Enright, St. Louis, Mo.

it 1 T AT il

Patents For Sale

Patent—Only practical Stop Direction Signal on auto-
mobiles. Sale or royalty. F. Cox, 820 Cass St., Chicago.

Wrarid TR i i i

Personal

Lonely Hearts—Exchange letters; malke interesting new
friends through our romantie club. “Write Eva Moore., Box
908, Jacksonville, Florida.

friends. Exchange Letters.
The Lilly Club. Station

Get acquainted. Make new
Enclose stamped envelope for plan.
1i. Cleveland, Ohlo.

Your Handwriting Reveals your Character. Send 26¢
(silver) and ink snmple of own or friend’s writing for expert
analysis and astounding démeonstration of dominant charac-
teristics. Ileal guide to suecess. R. Pencraft, Collins, NX.Y

Radiumact Removes Warts, Moles. Superfluious Hajr, Coal;
Powder and Tattoo Marks. Particulars sent free. Radiu-
mact Co., 1418 Cadwallader St., Philadelphia, Pa.

e M i

Printing Outfits and Supplies

Print your own cards, stationery. clreulars, paper, ete
Complete outfits $8.85; Job Presses $12, $353; Rotary $150.
Print for others, big profit. All easy, rules sent. \Vrite
for catalog presses, type, paper, ete. DI’ress Company, A-8
Meriden, Conn.

" Sirimmidasannorn e nnn T

Radio

Attention! 50 Vacuum Tube Hook-Ups. The greatest
collection of Vacuum Tube Clrcnits ever brought under two
covers at such insignificant cost. These dlagrams will be
found in the grreat “‘Raseo’ catalogue which contains raw
materials and parts in a greater prafusion than any other
catalogue. 1fc in stamps or coln will bring the eatalogue
to you.. Radio Speclalty Company, 100 Park Dlace, New
Yark City.

g
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Take crders for coffee, sugar, flour, meats, canned goods,
staple grocerles, also paints, radio sets, tires, auto and trac-
tor oils. No capital or bond required. We deliver and col-
lect. Permanent husiness. Big pay. \Write at once.
Hiteheock-Hill Co., Dept. 83, Chicago.

Sell at Sight. Improved Models. Print merchants’ ad
on wrapping paper, boxes, bags, etc. Good commission.
Automatiec Ad-Stamper, Joplin, Mo.

i e R, TR e i e

Song Poems

Song Poem Writers—Send for propesition. Ray Hibbeler,
D24, 1040 Dickens Ave., Chicago.

ek s

Song Writers

Songs and -song poems wanted. Radic Publicity Bureau,
Box 24, Times Square Station, New York.

annn Inungn BRI g [T T

Stamps and Coins

california Gold, quarter size, 27¢; half-dollar size, 53c.
Columbian niekel and eatalogue, 10c. Norman Shultz, 1lox
146, Colorado Springs, Colo.

Stamps 100 All Different 3 cents.

S. 1. Quaker Stamp
Company, Toledo, O.

0t I s
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Stories or Manuscripts Wanted

Stories, poems, deseriptive articles, plays, ete., are wanted
for publieation. Submit Mss or write Literary Bureau, 183,
Hannibal, Mo.

S

Technical

IR S m

School

Chicago Technical College offers short, intensely practieal
courses in Drafting and Engineering-—civil, mechanical, elee-
trical, structural—Architecture, Building, Construction, Plan
Reading, etc. Courses fitted to rour needs. No time wasted.
Instructors are experts. Graduates in demand at big sala-
rles. Opportunities for part-time work swhile studying. Day
and evening classes. 22n year. Enter any time. No spe-
cial preliminary training required. Low tuition—easy terms.
Write for 52-page illustrated Blue Book, deseribing appor-
(unities open to our graduates. Chicago Teciinical College,
2} Chicago Tech. Building, Chieago.

W

Ventriloquism

Ventriloguism tought almost anyone at home. Small cnst.
Send 2¢ stamp today for particulars and proof. Gro. W.
Smith, Room $-29, 125 N. Jeftersecn Ave., Peoria, IIL

Wanted

Detectives Earn big Money. Work home or travel. Ex-
perience unnecessary. Write. George Wagner, former Gov-
ernment Detective, 1968 Broadway, N. Y.
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HAT is this radio service which

we claim is so necessary?
Do you drive a car?

Do you ever have little things go
wrong with it?

You have become so used to minor
troubles that you don’t condemn the
car on which they occasionally occur.

No—

You go right to a service man—a
man who knows your make of car.
You don’t go to a handy man who
claims he can fix any car.

That’s automobile service, and is one
of the main reasons for the auto being
the success it is today.

The same service condition exists in
radio—the only difference being that
people don’t yet understand it.

The radio instrument which never
requires service has never been built
—it never will be.

Like automobile manufacturers, the
better radio manufacturers do all
within their power to make their in-
struments mechanically perfect. Nev-
ertheless, like the auto, little things
will sometimes go wrong—they are
serious to the radio owner but very
simple to a factory trained service man.

122 AUSTIN AVENUE K
LHICAGO, ILLINOIS

The handy man who can fix any
radio simply expecriments until he
locates the trouble—such a method
was disastrous to the auto in former
days—it is disastrous and cxpensive
in radio today. It is not sound.

Ozarka instruments are sold only by
Ozarka factory represcntatives, men
who are factory trained in sales and

service, men who sell no other radios.

but Ozarka.

These men don't pretend to know
all about radio but they do know all
there 1s to know about Ozarka—isn’t
that the kind of radio scrvice you want?

Ozarka instruments are sold under
a very dcfinite plan. An Ozarka repre-
sentative will gladly set up an Oza.ka
in your home—he won't tune it—he
won't tell you what it will do—you
must operate yourself. If the results
you receive by your own operating
won't convince you that the Ozarka
gives you the distance, volume, selec-
tivity. tone and case of tuning that
you demand then don’t buy it.

Ozarka instruments are built to sell
themselves but no Ozarka is sold with-
out factory-trained service behind it.

Whether you smile or cuss
8 depends upon the service
behind your Radio~

Science and Invention for October, 1925

_—— :

Openings for a Few
More OZARKA
Factory

Representatives
OZARKA Incorporated. is now entering

its 4th year. From a beginning with one

engincer. onc stenographer, one sales-
man-ourpresent president. theOzarka organ-
1zation has grown to over 3,100 pcople. There
must be some good reason for this growth.

Qzarka instruments have made good—they have
more than met competition. Ozarka represcnta-
tives have made good not only because Ozarka
instruments werc right, but bccause they have
been willing to learn what Qzarka engincers were
willing and capable to teach them—Ozarka un-
usual salesmanship and QOzarka service.

Therc are still openings for the rlght men in this
orpanization—men who bclicve in the future of
radio—nien who are tired of working for some one
cise—men who want a business of their own. Prove
yourself by sales and willingness to learn and
cxclusive territory will be given you. The man we
want has lived in his community for some time. He
bas lhe respect of his fellow men because he has
never “‘put anything over™ just to make monev. He
may not have much money. but he is not broke and
is, at least, able to purchase one demonstrating
instrument.

Send for FREE Book

Radio offers a wonderful opportunity to men who
arc willing to start at the bottom and build. You
need not know salesmanship. but will you lecarn
what we will gladly teach you? You may not know
radio. but we can and will tcach you if you will do
vour part. With such knowledge and willingness to
work, lt doesn't scem possible that youcannot make
good. Sign the coupon below, don't fail to give the
name of your county. Betlcr still write a letter.
tell us about yourself and attach (he coupon. ¢
interested m our salesman’s plan ask for ""Ozarka

Plan No.

[NCarpoRRNTED

122 AUSTIN AVENUE K
CHICAGO, ILLINOIS

Gentlemen: Without obligation send book ‘‘Ozarka Instru-

rucnts No. 200" and name of Ozarka representative.

Name.oooiveeieernenneie PO CB500000B0005 050 e & s one
Address..e.ee.iiennn 0 oo MB0 B8 o ISR City......
County.......comeeue g =— State......

Gentlemen: I am greatly interested in the FREE book “The
Ozarka Plan” whereby I can sell your radio mstrurilents

10-25-122 K 122K
INAIMERER . . s+ rsmorsmion - msb « < soes - TARRTTR AR ok » - Fga Ll
YSTYSYe s XY o o You'll Know the Man AdAress. .o.ioviviriiirimerinereraies (€118 0nn0000080 . boc 200
Behind This Button! COUNLY . v vtnereneaernrananaeenaes SEAte...vvrnnrenenenanne
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HAWKINS ELECTRICAL GUIDES 5w

3500 PAGES $1 A VOLUME .
A BEOES & 21 A MONTH_ SEND NO MONEY—SEND ONLY THIS COUPON

Know the facts in Electricity. They mean more money and better ,§
position for you. Hawkins Guides tell you all you need to know & THEO. AUDEL & CO.

about Electricity. Every important electrical subject eovered so 65 West 23rd Street, New York City

ou can understand it. Easy to study and apply. A complete, ) 1

4 G A oo b Please submit me for free examination, HAWKINS

practical working course, in 10 volumes. Books are pocket size; ) -
flexible covers. Order a set today to look over. ELECTRICAL GUIDE (Price $1 a number). Ship at
LEARN ALL ABOUT once prepaid, the 10 numbers. If satisfactory, I agree
Magnetism—Induction — Experiments — Dynamos — Electric Ma- to send you $1 within seven days and to further mail
chinery—Motors—Armatures—Armature Windings—Installing of you $1 each month until paid.
Dynamos—Electrical Instrument Testing—Practical Management

of Dynamos and Motors—Distribution Systems—Wiring—Wiring
Diagrams — Sign Flashers — Storage Batteries — Principles of Alternating
Currents and Alternators — Alternating Current Motors — Transformers

Converters—Rectifiers—Alternating Current Systems — Circuit Breakers

Measuring Instruments—Switchhoards—Wiring—Power Stations—Installing
—Telephone—Telegraph—Wireless—Bells—Lighting—Railways. Also many
Modern Practical Applications of Electricity and Ready Reference Index

of the ten numbers.
SHIPPED FREE

Not a cent to pay until you see the books. No obligation to buy unless
you are satisfied. Send Coupon now—today—and get this great help
library and see if it is not worth $100 to you—you pay $1.00 a month for
ten months or return it.

Occupation ...:.......o i,
‘mployed by .............. A [ [ e S A s
Home Address ... ... i

Reference .. ... oo e
8. I., October
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Come to Milwaukee

NVESTIGATE—compare—write to any big business concern in
Milwaukez for information about us—ocr to any of the big electrical
organizations in the United States—and you will surely decide to come to
Milwaukee, on beautiful Lake Michigan, for your training, at America’s
Greatest Institution of Practical Electrical Education.

CHO)L of ENGIN

—af _Milwoukee_ /

Silort-Cut Your Training for Big Pay and High Position

Built omn the
Cornerstone of
Personai, Indi-
vidual Service
to cvery stu-
dent.

The only school advertising in
this magazine that is authorized
to confer the degree of Bachelor
of Science upon graduates of its
Electrical Engineering Collegé.

Ao

Our equipment is the most elaborate, complete and up-to-date of
any electrical school in America, and includes Wiring, Testing,
D.C. and A.C. Motor Generator, Armature Winding and Trans-
former, Starting, Lighting and Ignition, Storage Battery and
Chemical Laboratories, Drafting and - Designing Rooms and fully
equipped Radio-cast station right on the grounds of tbe' school.
Unique laboratory equipment originally designed and paiented by

electrical work—there is a place at S. O. E. for YOU. In one of
our many classes of students you czn learn to be an Electrical
Engineer, Commercial Electrical Enginzer, Electrotechnician,
Junior Elecirical Enginees, Practical Electriciar, Motor Generator
Repairman, Electrical Draftsamn, Autometive Electrician, Radio
Salesman and Service-man.

We do not use our students to make secret profits for ourselves

us, housed in concrete four-story building. Our complete facii- by selling the work they do and the things they produce in the

ities afford to every student ample opportunities  shops. | . i

for actual practice. Don't_even think of enrolling with any other school until you
No matter how young or old you are, no matter  have written direct to S. D. E. Headquarters for full information

how little or how much general schooling you have  about the particular kind of tramning you are interested in. Choose

had, no matter whether you want to master every  ifom the list below., Then mark znd mail the coupon TODAY.

branch of electricity and become an Eleetrical S. 0, E. graduates make Eig Salorics everywhere in the great

WSOE

RADIO-CAST

Enginecr or want to become a highly skilled and  electrical fidd. Our Empioyment Department will help you secure
5:":10" well-paid specialist at one particular kind ot  profitable employment with cpportunities for advancement.
owned ana oper- - . »
ated by he Our Special Three Months  Electrical Drafting— L..eninsto12 Menths
3 i i Easy, interesting, plezsant work that is earning big salaries for
ENG”:;EMNG PraCtlcal vocat'onal our graduates all over the waild.
MILWAUKEE Courses

Earn While You Learn

We provide for a limited number of worthy men, half-time johs
at good wages, and permancnt positiens with unlimited prospects
to all duly gualified gradmates.

Electrical Engineering—8;S; Deere

N in 3 Years
Bachelor of Science degree conferred on graduates  Full provi-
Electrici sion is made for making up deficient high school credits. It ig the
ectricity Electrical Engineers who have given to the world the thousands of
GIVEN WEEKLY fortune nmking inventions in the electrical field. No man with
FROM this training can fail to realize his highest ambitions in life.

WSOE Home Electrical Laboratory Training

This elaborate course prepares the student for entrance to our College RADI0CAST For those who do not see their way clear to come to Milwaukee
Course for Electricai Emgineers. Junior Electrical Engineers are a speclal STATION now, we offer a verr thorough and ccmplete Home Labhoratory
ve of electrical experts qualified to fit electrictty to the demands of mod- Course. Ask Tor defails on how you can begin your electrical

industry und for such positions as superintendent of maintenance, direc- Ask for FREE =5 4
Tar of construction, superintendent of fnstallation and testing, electrical SCHOLARSHIP training a{ home under our patented Home Lahoratery Plaa with

" p ai It ARseryl Contest Information. full size commercial electrical power and equipment valued at $500
:%\;ir.;mmt salesman and .automotive electrician and radio sales and service ntes ZLOANED EREE. 3

Elecfotechnician—ter in 1 Yeur ’ Every Instructor a Specialist

: adapted to meet the nmeads of those young meen wiao wish "8 F
mggl: %mﬁ.eﬁlgir’;ﬁ‘- g'c:\lwl'lnglneer o g-no'. _possess the necessary enipiyegse " These are some of the experts whose texhing has supplied thousznds of high-salarie¢ men to
m,go

These courses are intensely pract.ical and are
casily learned by any man who can read and
understand common English and simple arithme-

1C.
Gourse |: Learn in TEREE Months: Complete practical course in Eleetric
Light, Heat and Power Wiring and Testing.
Course 2: Learn in THREE Months: Complete practical course in D.C. and
A.C. Motors and Generators, Armature Winding.
Course 3: Learn In THREE Months: Complete practieal course in Automo-
tive Electriclty—Startirg, Lighting, and Ignition, and Storage Batterles.
Gourse 4: Learn in THREE Months: Complete practical course in Radio
-Sales, Service and Broadcasting.

Junior Electrical Engineering
Learn in 12 to 30 Months

LECTURES ON

ments. In addition “the Practical Confercial Elertrical Englineerin
13 E

*{r! ir;nd'ush'y :lm:'uqlml this schlool—many ot v/hon; in o;o;'allsl:and jumpers <tand,_ at
: 3 S i e tenching and explalnimg while you fearn by doing. e only way you can fail to
will Tecelve acarlciiigh R oL < \ e (oclr“earn % W:;w.nth%E. AFrmlé A. Vaughna, B.S. BW‘ll&rdﬂC Hart-

- N - - ! M. ester C. Ajken, B.S. sher C. Ball, B.8., LL.B. . H. bleck,
Comm 4 .E[eet\ng:a_l-Engmeermg : : ‘ Horen, A.B, Ben. A. Foves, B.S. E. L. Consaliver. M.E. J. T. Baker.

. B.8. George R. Haverzan, LB. Blmer A. Ihrke, B.S. Arthur A. Koch.
BlD. Fred W. Krotzer, A.B. Charles Nyberg, A.B. C. E. Pettingill, B.8.
2 9",;,‘- l\li’loi&'ﬂ l; gswwkssm% AA l}-l:kgmé\g, A.B.E' %hﬂii’l(}d Simpson, 3.A.,
% E b - = 7 Learmin . B . ay., B.8. J. . th. o udduth. 3 edreer.
Practlcal and Thgoretjcq]-, Electrlc!ty—' oqt:l‘.’ FalBiGlasses nowl o;gani.zinlg. Enroll today and tomorrow you will be doing
For the man or- youth whe cannot spago: timeshr money to-en: for mors ‘Intensive PRI, actual electrical work in our biz shops and laboratories,

and higher trainfng, this course is idéal,” W DOsitEely fuarantee-timat € a wtugent, of

of .these classes you will learri Practical Eleclrioity Mithe»shorteSt pos E

how much you pay for your instruetion. - Tlscolirse - teaches you- e

know to go into business for yoursell, either asghd.owner, of L&,

electrieal contractor. i

l‘-----------------"h-'--‘i,h--#’-_‘--j{_-“h
SCHOOL OF ENGINEERING OF MILWAUKEE.. ~ - & . f

U 51 10254, 415 Marshall St., Milwaukee, Wis. -3 . o

: Please send me, without cost or ebligation, yaur free. iMuBtrated
boek just off the press, and details of the course I have indicatcd

B below. (Be sure'to mention age, education and course of Interest.)

: Course ....

g Name ....

1

a

1

[ ]

L}

ZPils new professidemands: young ' men Wigh

combined Alectrotechnical and
training. Coursg u_uac:lled‘—mo_st complete, pl-ac'h. 1 electrical training.

upon today for que Free Yllustrated Catalog just off the press. Tell us what
este you most. and we will send vou special informution. Find out about the
Fun in Electricity today. Learn how we can help you short-esit your training
=, HONQR aad WEALTH. Don’t put if off! MAIL THE COUPON NOW}

GCHA)L of ENGINEERIN

of Milwaukee : ;
Dept. SI-1025 A, 415 Marshall Street, Milwaukee, Wisconsin

Action

Address ..
City
Age ..
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