& |
25 cents

How to build

A RADIO OUTFIT
IN YOUR SUITCASE

See Page 152
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Electricity Needs You
I WILL TRAIN YOUAT HOME

Stop right here. This is YOUR opportunity! Electricity is calling you, and the Electrical
Business is in for a tremendous increase. But it needs more trained men—at big pay.

By my Home Study Course in Practical Electricity I can train you for these positions.

Farn $70 to $200 a Week

You’ve always had a liking for Electricity and a hankering to do electrical
jobs. Now is the time to develop that talent; there’s big money in it. Even
if you don’t know anything at all about Electricity you can quickly grasp
it by my up-to-date, practical method of teaching. You will find it intensely
interesting and highly profitable. I've trained and started hundreds of
men in the Electrical Business, men who have made big successes. YOU

CAN ALSO
BE A BIG PAID

ELECTRICAL EXPERT

What are you doing to prepare yourself for a real success? At the rate you
are going where will you be in ten years from now? Have you the special-
ized training that will put you on the road to success? Have you ambition
enough to prepare for success, and get it?

You have the ambition and I will give you the training, so get busy. I am
offering you success and all that goes with it. Will you take it? I’ll make
you an ELECTRICAL EXPERT. I will train you as you should be trained.
I will give you the benefit of my advice and 20 years of engineering experi-
ence and help you in every way to the biggest, possible success.

———————— M book,
CHIEF ENGINEER -\\ Valuable Book Free ,,H{')W tg oBe_
COOKE come an Electrical Expert,” has started many a
Chicago Engineering man on the way to fortune. I will send a copy,
Works \ free and prepaid, to every person answering
Dept. 2-A, 2150 Lawrence Av. this advertisement.

CHICAGO, ILL. g .
Dear Sir: You may send me entirely \ Act NOW ! Good intentions never

free and fully prepaid, a copy of your . . get you anywherq. It
book, “How to Become an Electrical Ex- \ 1S action, alone, that counts. NOW IS

pert,” and particulars about your Home \ THE TIME TO ACT

Study Course in Electricity.
X L. L. COOKE, Chief Engineer

\ CHICAGO
Name. b ar s csarlae ag -~ wnase sl Joarmyer iy sy . \ ENGINEERING
AdAress. ... \ WORKS

\ 2150 LAWRENCE AVENUE
Dept. 2-A Chicago, U. S. A.

FREE!

BIG ELECTRICAL
OUTFIT

A fine outfit of Electrical
Tools, Instruments, Materi-
als, etc., absolutely FREE to
every student. I will also send
you FREE and fully prepaid
—Proof Lessons to show you
how easily you can learn
Electricity and enter this
splendid profession by my
new, revised and original sys-
tem of Training by Mail.

RADIO COURSE FREE

Special newly-written wire-
less course worth $45.00
given away free.

Free Use

of Laboratory

I have a large splendidly
equipped Electrical Labora-
tory where you can come at
any time for special instruc-
tion without charge. Several
competent assistants — prac-
tical engineers — are in
charge.

Earn Money While

Learning

[ give you something you can
use now, Early in my Home
Study Course I show you
how to begin making money
in Electricity, and help you
get started. No need to wait
until the whole course is com-
pleted. Hundreds of students
have made several times the
cost of their course in spare
time work while learning.

rained man is the Bis-Pay man

A
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Sold

Send No Money!

wish ro keep the iypewriter for any reason what-
soever, simply send it back tc
be out one cent for the free trial.

No money

m advance.
your request via the coupon below if vou want this

iver Typewr!
the Ol YPEr
0. KeepHachine cle

Not a cent! Simply make

FREE TRIAL

Over a Year

AT o o
MANUFACTURE
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A Finer Typewriter at a Fair Price

us and you won’t
If. on the other

brand new Oliver Typewriter for five davs free

trial i vour own liome or office.” Use this Oliver
for five days as if it were your own. Tvpe all
vour letters or anv other work with it. Put it to

Comipare it with any $100
typewriter on the market. Conipare it for sim-
plicity of construction. For beauty of finish. TFor
ease of operation. I‘or speed. For neatness of

every conceivable test.

hand, you decide that it is the finest typewriter,
and vou wish to keep it, then pay $3 after trial
and then at the easy rate of only $4 a month. This
is the open. free trial offer we make to you on
the Oliver to let you see for yourself that if any
typewriter 1s worth $100 it is this splendid, speedy
Oliver No. 9, our latest model and the finest we

work. Then if after five days’ free trial vou do not ever built.
For $35 vo ey ek e — ——— = A S - -
Save $45 identic Oliver Typewriter formerly
Famous e L T riced .f.l $100. dA\\"” are able |save THE OLIVER TYPEWRITER COMPANY,
Users of the you ~r}"e‘m-\).etll1;:-" Ldlilg (i QLT fEgien {AEC\Y:.‘:F( AOLO8 676 Oliver Typewriter Bldg., Chicago, Yl
R h th tor eliminatiug innecessary  selling Oliver fir ;
Oliver venses.  Were it not for this simplified method of Y T S e
distribution, we would be compelled to maintain _the the Tate of o4 o it e} Ly $3583 after trial. chen
Columbia Grapho- $100 price But 1l standard $100 until fully paid for - ) ) o o
phone Co. Oliver, brand new, not sccond-hand or rebuilt. at about .
Otis Elevator half the price of any other new, standard typewriter. My shipping point is -
Gompein _{Y‘all the Coupon Now This does not place me under any obligation to buy. If I

National City Bank
of N. Y.
Boston Elevated
ailway
Hart, Schaffner &
Marx
U. S. Steel Corpo-
ration
New York Edison
Company
American Bridge
ompany
National Cloak &
Suit Co.

Checl Coup 10w to get the Oli for five da free trial
in your own liome or oftice. Keep it or return it If you decide
to keep it. pay ¥3 after trial. then $4 per month. Or return It

a U (", A {i] i 1
sending for a FREE TRIAL Oliver, e coupon. But do one

or the other now and save $4
Canadian Price $79

™ OLIVER

TYpewriter Gmpany

676 Oliver Typewriter Bldg., Chicago, 1l

choose to return the Oliver, 1 will ship it back at vour

expense at the end of five days

Do not send a machine until I order it. Mail me vour

book—"The High Cost of Typewriters—The Reason
and the Remedy,” vour de¢ hixe catalog and further infor-
mation

Name
Street Address.
CilVin gl ol - a9 0. 08 3 a0 8 Kamvdgoben b State......

Occupation or Business. ... ......ccoveiinnnieernaenn..
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. Do you recall one of those rare moments in life when the veil is lifted for a moment,

¥

E when a breath of inspiration comes like a flash, when the future seems to be suddenly
5 illuminated, when you feel a mastery stealing into hands and brain, when you see 9|
o yourself as you really are, see the things you might do, the things you can do, when ;l
& forces too deep for expression, too subtle for thought, take possession of you, and then, 5]
[ES as you look back on the world again, you find it different, something has come into g
B your life—you know not what, but you know it was something very real? r?;
1?. . A |
1B There is a power which can unlock the secret chambers of success and throw wide |
B the doors which seem to bar men from the Treasure house of Nature. This may seem %
"d to be too good to be true, but remember that within a few years science has placed {i‘
IE almost infinite resources at the disposal of man. Is it not possible that there may be E
1® other laws containing still greater possibilities? |
= =)
s You need not acquire this power. You already have it. But you want to under- |
te stand it; you want to use it; you want to control it; you want to impregnate yourself |
13 with it, so that you can go forward and carry the world before you. s
B And what is this world that you would carry before you? It is no dead pile of stones 2
ii: and timber; it is a living thing! It is made up of the beating hearts of humanity and ::
(o] the indescribable harmony of the myriad souls of men, now strong and impregnable, i
X anon weak and vacillating. ;
: It is evident that it requires understanding to work with material of this descrip- '_
9] tion; it is not work for the ordinary builder. S
If you, too, would go aloft, into the heights, where 2!l that you ever dared to think :

;, or hope is but a shadow of the dazzling reality, you may do so. Upon receipt of your
12 name and address, I will send you a copy of a book by Mr. Bernard Guilbert Guerney, b
B the celebrated New York author and literary critic. It will afford the inspiration which =
will put you in harmony with all that is best in life, and as you come into harmony
E with these things, you make them your own, you relate with them, you attract them @
? to you. )
s But be careful that you do not miss this wonderful opportunity because of its great ’::
simplicity. Get your letter in the mail today; it will take but a moment, but it may S
be the supreme moment, in which you may discover the secret for which the ancient :
E alchemists vainly sought, how gold in the mind may be converted into gold in the heart 5
E and in the hand!
f The book is sent without cost or obligation of any kind, yet many who have received -
B it say that it is by far the most important thing which has ever come into their lives. ':
: CHAS. F. HAANEL, 222 Howard Bldg., St. Louis, Mo. ll
(AL NS 3 7 09 XSS N 39 0 S S N S S A SR S S5 N0 S N 7 W 837 N SO0 N A7 ML Yo7 SR OO SR N0 ST R4 SV SR N VT ML SR YO SR AT SR M

contains a message of such transcendental impor-
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RADIO FORMULAE
AND DIAGRAMS

Schematic : and ! All Formulae
‘ and Diagrams
Printed on
‘ . Heavy Paper
urements, ) I BT in Black and
and Tables ; ‘ Blue and con-

for the Ad- tained in a

. two-color en-
vanced Radio ¢ N velope 9x12
FORMULAE\_

Stude nt AND DIAGRAMSS Ecarmican :Qu.cmcsoubul; B GO ~ inches

CONTENTS

Measurement of Capacity of a Condenser (Substitution Measurement i Substitution
Method). Calibration of a Variable Condenser. Two Method ... No. 8
Diagrams and Curve. ... No. 1 Schematic Wiring Diagram of Regeneratlve Audien Re-

Measurement of Inductance of a Coil or Circuit. Two ceiving Set Suitable for Receiving High Power Un-
Methods—Two Diagrams Teast damped Wave Stations. Connections shown are those

f t X used in most Navy and Commercial Receivers...No. 50
Me‘if.‘f,',;'f',f:td:d gl'.f.";b"ted Capacnt) Of e Inductlgg‘ces Schematic Wiring Diagram of Signal Corps Type SCR-68

. Radio Telephone Transmitting and Receiving Set No. 51
Mez’}§l:|::em§;1‘:t‘?£d2un'lt‘il?rl::nlt)ai:lg\:’:l:‘eslength ol gn Antﬁr(\)x‘\a“. Schematic Wiring Diagram of Type CW-936 (Navy Sub-
Measurement of Wavelength of Distance Transmitting marine Chaser) Radio Telephone and Telegraph Trans-

: \ . mitter and Receiver No. 52
’?‘t\f(:“;l)li'ag'f:lzsmetho‘ls. Calibration of a Recenm;lzviets. Schematic Diagram of Type SE 1100 (Navy Flying Boat)

Radio Telephone and Telegraph Transmitter. ...No. 53
Measurement of Effective Antenna Capacity. Two Table giving the value of LC (Product of Inductance and
Methods. Two Diagrams No. 6

- Capacity) for wavelengths from 300 to 20,000 ters.
Measurement of Inductance of Antenna and a Third lndpuctaize in Microheﬁlr;zs m s

Method of Measuring Effective Capacity of Antenna. Table same as above but with Inductance in centi-
One Diagram No. meters

PRICE 50c¢ Prepaid

Either Direct from us or for sale by the following responsible Dealers:

Alamo Sales Corp., lndlannpolls Ind. Fergus Electric Co., Zanesville, O. Nat’l Radio Institute, Washlogton, D. C. Qanda Electrie Co., Wheellng, W, Vl
Am. Electro Tech. A Co.. N. Y. Clty Flindley Electric Co.. Minneapolis. Minn. New England Motor Sales Co.. Sayre-Level ladlo Co. P
Amer, Haw. Stores, Brhlxeporl Conn. Fleron & Son, 1\ M., Trenton, N. J. . Greenwich. Conn. Schmidt & Co., R.,
Andrae & Sons, Julius, Milwaukee, Wis. Fuller Co.. Seth Boston, Mass. New Era Shop, Mllwaukee, Wls, | Sears, Roebuck & Co. o
Andrae & Sons, Julius, Mason City, Iowa Galveston \\'lrelesn Sup. Co.. Newman-8tern Co., Cleveland. 0. Service Radio School, Washingten, D. C,
Anthracite Radlo Shop, Scranton, Pa. Galveston, Tex. Nlchols Racllo 8up. Co., Bwlg. Green, Ky Shotton Radio Mfg. Co., Scranton, Pa
Atlantle Radto Co., Boston, Mass. Gurd & Co., Wm., London, Canada Nola Radio €o.. New Orleans. La Smith Novotoy Elec., Inc., Charlotte, N,
Bamberger & Co., L. Newark, N. J, Tiall Electrlc Co., Wm Dayton. O. Noll & Co., E. P., Phlladelphla, Pa Smith Radlo Labs,, Sarnia, Ontarlo, Can.
Banister & Pollard Co., Newark, N, J. Hatfleld Eiectric Co., Intllannmlln. Ind Northern Kadio & Elec. Co., Seattle, Wash. So. Californla Klec. Co., Los Angeles, Cal.
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Blueburd Electric Shop,  Newark, N_ J. 1lickson Electric Co.. Rochester, N. Y. N. S. W. Bookstall Co., Sydney. Australia Southwest Radlo Sup. Co., Dallas, Tex.
Brode Electric Cn.. Los Angeles, Cal. Hiro Wireless Supnly Co., Marion, 11, | Pacent Eleetric Co., New York Clty 8prott-Shaw Schl., Vancouver, B. C.
Itrown, J. Edw Glenbrook, Conn. Holt Electric Util, Co., Jacksonville, Fla, | I'aramount Radlo Sup. Co., Atlantic City Sterling Electrle Co.,  Minneapolis, Minn.
Bullock's, York, Neb, | Hughes Elec'l Corp.. Syracuse, N. Y. Paul’s Electric Stores, Me:iford, Ore. Stubbs Electric Co., Portland, Ore.
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Burham & Co., Deptrord 8. Kartowa Radio Corp., Rock Islangd, 11l Penn. Marconi Wireless 8chl., P'hila., Pa. Tuska Co., C. 8. Hartford, Conn.
Callfornla Ele¢, Co., San I-‘runcl«co Cnl Katzenbach & Co.. ¥, S.. Trenton, N, J. | Penn Radio Apparatus Co.,  Reading. Pa. United Eiectric Stores,  E. Pittsburgi, I'a.
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Central Radio Co., Independence. Mo, Kllloch Co.. David, New York City Ploneer Electrlc Co., St. Paul, Minn. \\'.uner Bros., Oakland, Cat.
Central Rtadio Co., Kansas City. Mo. King Radloe Co.. Pittshurgh, Pa. Pitts Co., F. D Boston. Mass. Western Wadlo Co., Kansas City, Mo.
Chase, Geo. 11, Newport, R. I. Klaus kadlo Co., Eureka, 111 Pluts. Radio & App. Co.,  Pittsburgh, Pa Western Radlo Elec. Co., Leos Angeles, Cal,
Chlcako Radlo Ap. Co.. Chlcago, I Kluge, Arno A, Los Angeles, Cal. | Pitts. Radlo Sup. Co., Ptttsburgh, Pa. Wheeler Green Electrle Co.,
Cleveland Co,, L. W., Portland. Me. Krause & Co., A. F., Detroit, Mich. Port Arthur Radie Lab., Port Arthur, Tex. Rochester, N Y.
Cloud & Son Maey. Ind Kusel Co.. D. & F., Watertown, Wis, Post Oftice News Co,, Chicago, I, Whitall Electric Co., Westerly, R
Con. Radio & Elec. Corp., New York City Lebigh Radlo Co., Bethlehem, Pa. Preclslon Equipment Co., Cincinnatl, O. White Co., The, Coluinbus, Gn
Cutting & Washington, New York Clty Liberty Incandescent Supply Co., Radlo Development Co., Springfield, Mass. White & Royer ‘Co.. Waashington, D. C.
Daily Battery & Equipment Co. Plttshurgh, Pa. Radlo Plstributing Co., Newark, J \¥hlte & Bro., Frank, Canton, 111,
Pittsburgh. Pa. Liberty Radlo Sup. Co., Chieago. 1. Radlo Electric Co., Pittshurgh, Pa. tllamson Ejec. Co.. Seattle. Wasl.
Delancey-Felch & Co., Pawtucket, R. 1. Linze Elec | Sup. Co., St. Louis, Mo. | Radlo Equipment Co.. Boston, Mass, WiimlIngton Elec. Spec, Co.
Detrolt blectrlc Co., Detrolt, Mich. Luther, H. E.. Centervlille, Ia Radio Equipt. & Mfg. Co., Wilmington, Del.
Dewey Spt. Goods Co Milwaukee, Wis. \lc(‘anh) Bros. & Ford, Buffalo. N. Y. Minneapolis, Minn. Wilson Co.. Harold K.,
Doubleday-Hill Elec. Co Pitisburgh, Pa McMilan Bros., Pittshurzh, Pa. Radloelectric Shop, Cleveland. O. Grundy Center, Jowa
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Erie Book Store. Erie, Pa, Natlonal Radio Corp. Atlanta, Ga. Roy News Co., L Toronto. Can. Zlbert Bros. Naghvlile. Tenn,

Consolidated Radio Call Book Co., Inc., 98 Park Place, New York Clty

* o . g l v
Wiring Dia- T S oyt

96-98 PARK PLACE. N!WYORK] .

grams, Meas- ] e L L Conends J’

o

f

i
b
l

i
Eg t

;
¢
]




Science and Invention for June, 1922

Hello
Boys!

A.C.Gilbert's
Own Column

rI‘ HIS month [ am gomg
to ask yvour indul-
¢ence while 1 take all the
<puce In iy column to tell
vou something of my own
tor

My reason for this is
that 1 want my boy
friends (and I think I may
count more of these in the
world than any other
single individual) to know
what I have been through
myself and why I feel
that every boy should be
trained for skill, adept-
ness. knowledge, popular-
ity and leadership.

I am not very far past
bovhood myvself. It seems
only yesterday that 1
landed at the little uni-
versity in Oregon {from my
boyvhood hone in northern
Idaho.

T was interested in three
outside things: athletics,
sleight-of-hland and scien-
tific experiments.

In the Northwest T went
in for wrestling. got beaten
the first vear, and the
second yvear won the Pa-
cific Coast championship.

I also went in for pole
vaulting and broke the
Northwest record. beside
winning the track cham-
pionship of that sectien.

Then T went to Yale,
won the “Y” in three dif-
ferent branches, took the
wrestling ehampionship of
the United States, 1ook
first honors as all-around
gymnast, and twice broke
the world’s pole vanlting
record

Itut il the fime | devoted
every possible spare moment
to my scientitie experiments.
Thix work of waking science
understandable. faseinating
and useful to boys helped
me earn m way through
collere and led me into my
life work of making me-
cbanicitl toys.

Thix is a lot fir a man to
tnlk about hims=elt. vou will
admit., Dut 1 want you t
know these things (0 sce
therein where | ot the in-
spiration te build the Mas
ter lland Library for Boys
whieh my publishers are now
offering.
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The Real
Story of a Real Boy

A Story for
Wide-awake Fathers

Keeping Up With Father

In which Jim Craig tells how he got
new power of leadership

\VE HAVE a new game at our house, my
two brothers and | We call it "Keeping
Up With Father.” We just hit on the name
all of a sudden on last Christinas Day while
we were going through the pictures and titles
of ten corking books that father had smuggled
in on the quiet and put with my presents.
lr sonnds funnyv. but we couldn’ e’ our
other presents for a while.

You want to know about that game and
why we named it.

Well. father is a very busy wman, but he
<nows a tremendons lot of interesting things
about selence. and engineerin;;. and chemistry.
ind magic. and wireless, and eleetricity, and
athleties. He had always leen keen ahwout
magic and tricks of all kinds. No he got us
10 like these things, too.

Then he discovered that set of hooks which
fet us right into a lot ol wonderful secrets.

llere are some of the things we learned
Ilow to uunderstand the wonders of the Radie
‘elephone and Broadeasting and how to bLulld
vour own Wireless Outfit.  llow to train t¢
hecome a champion athlete, to he a champion
pole vaulter, high jumper or broad jumper.

ltow to do the strange rope tricks of the
Davenport BErothers. who, as vou know, made
veryhody think they had spiritualistic powers
until their secrets were exposed,

1low to master the secrets of llydraulie and
I'neumatic Engineering, Coin ‘Pricks and Chem
istry, how to do some of the amazing tricks
that made such magicians as llerrmann and
IKellar famous.

low to build all kinds of wonderful and
nseful things ar home with o few tools and
carpenter’s hench.

How to Lbe able to talk about big inventions
intclligently and explain them to others.

The sct contuins these ten wonderful vol-
umes :

Radio Telephone and Broadeasting, Bov Ath
letics. 66 Stunts with the Elecetric Motor, 7
Eleetrical Toys and ‘I'ricks. Chemistry. I

ranlie and PPneumatic Kngineering, Signal
I:ngineering. Carpentry, Knots and Splices,

oin Tricks.

I think I have told you enough about these
hook= to make you long to possess a set your
self. But, to give you any real idea of all the
splendid information there ix in these books, ix
jtite beyoad me, Just think of having a qnick
answer to all the guestions that come up in
the wonderful ficlds coverced by these volumes.

1 only hape for your sake that sowcone will
iive vou this great set of hooks.  And I'll bet
vou rlght now. that if your father gets this

rvelous Bov's Library for you, he will have
Jjust about as much fun with it as you do.

lut here 1 haven't told yon the name of
this set, or who wrote it.

It is called the Master liand Library (ten
Looks in all), and it was got up by Mr. A, C.
Gilbert. You know. the mian who invented the
hilding sets (lSrector) and all those other
ensible toys we get for Christmas and Birth-
day and Vacation presents—I[ mean the me-
chanieal ones that tench us engineering and
ecarpenter work., and wireless and magic and
chemistry.

Belirve me. he knows how to write for boys!
e ought to, for he wis “"some boy’ himself.

That game I told yvou about—Keeping Up
With Father is more fun than anvthing we
ever plaved. That's pretty strong when you
1hink of football, hockey and all that.

But this is another kind of fun. It is plan-
ning and building and doing experiments in
wirelelss and chemistry and eyerything else that
men do.

It beats school learning all to pieces, and
vou haven't any idea what a lot of interesting
things, which yvou never dreamed of before,
you can get from Mr. Gilbert’s books in almost
no time.

JiM Cralc.

Don’t Send a Single Nickel

FaTners, mothers, sisters, brothers, aunts!
You have read .Jim's own story. He knows
what he ix talking about hecause he has read
Mr. Gilbert's fascinating bhooks from cover to
cover and in his spare moments has gathered
a perfectly surprising fund of information and
inspiration on the things of popular science
whieh every inan must know to be well-rounded.

Jim didn’t tell you. but they have wrought

wonderful change in him. [is father tells
s he hax gone ahead with leaps and bounds
<0 far as populariry is c¢oncerned—sinee he
began reading and uxsing the Master Iland
Library.  Jim wasn't naturally leader, but
sonchow he scemsx to be chosen now for the
job whenever the hovs get together. e geems
to be always a few steps anhead of the pro
cession.

Fut how about the Poy yew have in mimd?
Dot you think these books would make
zreat present for him?

It is all very simple. Just send the coupon
by next post scithout any money. and we will
send you the entire et of ten hooks for five
days’ free examination.  You see. it €osts you
nothing to look them over.

Then. if vou decide (as we are very positive
that you will) that Mr. Gilbert's Master
Hand Library is “just the thing” for Boh or
Bill or Jack or all of them. send only £3.50
and the ser is vours 10 give him or them. It
is ready for immediate shipment.

U'pon receipt of vour coupon we will send
you. with Mr. CGilbert's compliments. a copy
of his 160-page hook. “RBoy Englneering,” in
which you will find many interesting and

s cinating
things. 'This
book is yeurs
free of all
charge.
whether you
buy 1he Mas
ter fland Li
brary or neot

-3
This A
Coupon /

Today ./

J Ylease send me A C. Gilbert's

' 44 Master Hand Librarv for Boys.

If. after five days’ trial I like it

T agree to send $3.30 in complets

/ payment for the ten volumes. 1If

for any reason 1 am disappointed. I

/ will return the set at your expeuse
and owe you nothing.

/ MASTER HAND
PUBLISHING COMPANY
New Haven, Conn.

Vame
Al e ss
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Beautifully Stiff Bound
in Red Cloth

Gold Stamped
Size 7 x ro inches
160 Pages
20 Lessons
360 Illustrations
30 Tables
Price $1.75 Prepaid

& £

Exactly the Same Books
But Soft Bound,
and not Gold Stamped

Price $r.25, Prepaid

The Experimenter

Publishing Co., Inc.

53 PARK PLACE

NEW YORK, N. Y.

Science and Invenison for Jume, 1922

WIRELESS
COURSE

in 20 Lessons

By
S. GERNSBACK, H. W. SECOR,
A. LESCARBOURA

HIS Course has been considerably revised in order

that it meet some of the many important changes
which have occurred in Radio Telegraphy and Tele-
phony within recent years. Much valuable data and
illustrations concerning the Vacuum Tube has been
added. This comprises the theory of the Tube as a
detector and as an amplifier, and in addition has been
included modern amplification circuits of practical
worth. Incidentally, space has also been devoted to
the development of the Radio Compass as operated and
controlled by the United States Navy with its con-
sequent great aid to present-day navigation,

The beginner and general student of radio will find
this Course of great value in securing the necessary
fundamentals of a most fascinating and instructive
vocation, or avocation—as the case may be. Radio
holds out considerable inducements as a career.

The Publishers

The Experimenter Publishing Co., Inc.
53 Park Place, New York, N. Y,

[J s1.75

Enclosed find O s1.2s for which send me one copy of

Os

tiff
] soft bound WIRELESS CCURSE. Postpaid.
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Become a Radio-trician

Learn at home the greatest profession of today and the future.
Become a master of radio installation, operation, maintenance
repair, mechanics, design, inspection, salesmanship and invention.

in the history of the country has an industry

leaped to the forefront as rapidly as this great,
new science. Hundreds of thousands of radio re-
ceiving sets are in opcration—tens of thousands of
sending stations will be erected—and this enormous
craze 1s permanent. [ven today manufacturers are
months hehind their orders! Improvements are being
made every day which must increase the demand for
radio cquipment to even greater proportions than now.

T]IE world is aflame with Radio. Never before

Men of foresight, men of vision know what this
means. Necver hefore has there been such an oppor-
tunity. Radio-tricians are needed today cverywhere.
More and more will be needed as the demand for
radio installation, radio operation, radio maintenance,
racdio repair, radio salesmanship becomes greater and
greater.

\Wherever you go, therc are hundreds of radio sets
to be installed—wherever you go, thousands upon
thousands of dollars worth of radio equipment is be-
ing sold—wherever you po. there arc radio sets tlo
repair: and if you seek adventure. there are radio
sending stations calling to you from ships and land
stations all over the world.

The Pioneer School
The National Radio Institute has a record of over

8,000 students. It is the pioneer school. It teaches
every phase of radio from the ground up. It teaches
by means of actual practice, actual assembling of a
radio outfit, actual operation of radio cquipment. It
teaclies by problem and principle so that National
Radio-tricians are in demand everywhere.

Here is a profession which is paying enormous
carnings to men all over the country today—a pro-
fession that will make hundreds of men weaithy—a
profession far more lucrative than that of any other
technical or mechanical employment you can secure.

What will you do?

The world is aflame with radio. \What are you
going to do to “cash in” on the demand for men, for
cquipment, for experience? Are you going to sit idly
by wondering what it is all about, or are you going
to make the most of this, the greatest opportunity
presented to men of ambhition in 50 years?

~Write at once for the complete catalog to the Na-

tional Radio Institute. This is the turning point
in your life. Upon your decision this instant mas
depend your entire future.  Mail the coupon, or write
a letter NOW—fo, wour own sake!

NATIONAL RADIO INSTITUTE

Radio Headquarters

Dept. 1083

N. W., Washington, D. C.

NATIONAL RADIO INSTITUTE, Radio Headguarters |

Dept. 1083 N. W, Washington, D. C.

Please send me your book telling how | can hecome a Radio-

enclosing 10c (stamps or coin) to cover cost of packing and

matling

INARIC cann M| 2o haniimnnes s

I trician through your Home Study Course, in my spare time. [ am

Copyright, 1922, National Radio Institute
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Teaches You How To
Build Electrical Apparatus

HE BOY'S ELECTRIC TOYS contains enough material to make

and complete over twenty-ive different electrical apparatus

without any other tools, except a screwdriver furnished with
the outfit. The box contains the following complete instruments
and apparatus which are already assembled:

Student’s chromic plunge battery, compass-galvanometer, solenoid,
telephone receiver, electric lamp. Enough various parts, wire, etc.,
are furnished ‘to make the following apparatus:

Electromagnet, electric canrnon, magnetic pictures, dancing
spiral, electric hammer, galvanometer, voltmeter, hook for te'e-
phone receiver, condenser, sensitive microphone, short distance
wireless telephone, test storage battery. shocking coil, complete
telegraph set, electric riveting machine, electric buzzer, dancing
fishes. singing telephone, mysterious dancing man, electric jump-
ing jack, magnetic geometric fizures, rheostat, erratic pendulum,
electric butterfly, thermo electric motor, visual telegraph, etec., etc.

Shipment guaranteed within 24 hours.

SEND NO MONEY

We have so much confidence in this set that we desire to ship it to you
C. 0. D. with the privitege of inspextion. It does not cost you one cent
to take a good look at the outfit. and see if it comes up to your expectations,
If it does. pay the postman $7.50, plus shipping charges.  If it does not,
you need not accept §t, and we will pay the return charges as well.

THE ELECTRO [(MPORTING CO.
236 Fulton St., N. Y. City

&
Instruction Book

CIRICH

A TREATISE ON ELEMENTARY
ICITY

LLECTR
g
100 Electrical Experiments h
TO M FUASOAMEID &1TH

“3hr Bup s Elesteir Bogs’”

et e tan 8

As Shown

* “Learn by Doing”
7 5 Entertaining, Instructive, More
o Fascinating than any game.

X
BOY’S
ELECTRIC
TOYS

Teaches you all the princi-
ples of electricity by the
Method.

W TORE UL A

The most complete electrical
experimenters’ outfit that has
ever been put on the market.

Complete

Ualuable Electrical Instruction
Book With Each Outfit

With each outfit we furnish free a very com-
prehensive book of electrical instruction. All
the fundamentals of this fascinating science
are clearly explained so even a layman can
understand every word. Profusely illustrated.
The instructions for building the apparatus are
given in such a simple and easily grasped
manner that anyone can make them without
the least trouble. Over a hundred experiments
that can be performed with the outfit are listed
in the instruction book, nearly all of them
illustrated with superb drawings.

A Sample of What You Can Do
With This Outfit

This {llustration, made from an actual photograph, shows enly
a very few of the many instruments that can be made with the
Boy’s Efectrlcy =

Tays: Electric Pen-
dulum, FElectrio
Telegraph, Current
Generator, Electric
Dancing Spiral.
Galvanometer.

The outfit contains {14 separate pieces of materlal and 24 pieces
of finished articles ready to use at once.

Among the finished material are included: Chromic salts, lamp
socket, mercury, core wire, iron fillings, three spools of wire,
carbons, machine screws, flexible ecord, wood bases, glass plate,
parafine paper. binding posts, screw-driver, etc.. ete

ELECTRO IMPORTING CO.

| 238 Fulton St N. Y.
As per your advertisement, ship to me at once, C.0.D
the Buy’s Eleetric Toys with privilege of inspection It is

understood that If I do not like the outfit 1 can refuse it.

I Nameo

I Address
City : State
[ 8.1. 6-22
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*"Oul they came. the financier patting Preston on the shoulder in a

Jatherly sort of way.

The Most Convincin

Mr. Preston, and remembe

‘Come to see me as often as
that I'll back you to the

ou can,
imit." "’

I Ever Met

g Ialker

Everywhere this man goes, people shower him with favors and seek
his friendship. Things which other people ask for and are refused,
How he does it is told in this amazing story

he gets instantly.

ET me ask you this: There is a big

business deal to be put through.
Putting it through depends wholly on
getting the backing of a great financier.

But this man is bitterly opposed to vour idea and
to your associates. Seven of the most able men and
women in all America have tried to win over this
financier. They failed dismally and completely

Now, could you, a total stranger to this man,
walk in on him unannounced. talk for less than an
hour, and then have him give you a signed letter
agreeing to back you to the limit?

Could you?

ASTOUNDING? Yes! Butit WAS done. And

F'll tell you how. For a long time the direc-
tors of our company had felt the handicap of limited
capital. We had business
in sight running into a mil-

to look them up. No doubt about it, Preston was
THE man aboard that car.

And so it went al!l the way to New York. Every-
one who met Preston took a great liking to him the
instant he spoke. They seemed to be eager for his
companionship—wanted to be with him ever
minute, openly admired him, and loaded him wit
favors.

The next morning we called on the great finan-
cier—the man who was so bitterly against ug and
had flatly turned down seven of our shrewd, influ-
ential representatives.

I waited in the reception roomi—nervous, restless,
with pins and needles running up and down my
spine. Surcly, Preston would meet the same hu-
miliating fate?

But no! In less than an hour out they came.
arm in arm, the financier patting Preston on the
shoulder in a fatherly sort of way. And then I

hear the surprising words.

lion dollars a month. But
wecouldn’t finance this vol-
ume of sales. We simply
had to get big backing. and
that was ull there was toit.
. Because of trade aflilia-
tions, one man—a great
financier in New York—
controlled the situation
But how to win him—
that was the question. No
legs than five men and two
women—all people of in-
fluence and reputation—
had tried. and been turned
down cold and fiat.

Well, we were talking it
over at a board meeting,
when one of our directors
announced that he knew
of only one man who could
possibly put through the
deal—a man by the name
of Preston.

So it was agreed that
Preston was to be sounded
out at luncheon the follow-
ing day. He proved to be
a fine type of American.
At 3% years of age he had
become president and ma-
jority stoekholder of a
thriving manufacturing
business rated at three-
quarters of a million dol-

Improvement

Untii
Sight,"”

How

Because

“1 can’'t

to $60 for thelrs.”

400,

people have pald $5 or 37 for one of our Self-
Courses—and remember no one
was asked to pay until he had five days to
examine the course {n his own home

the Independent
lished the " Roth Memory Course,” ** Paragon
Shorthand,” **Mastery of Speech,” “ Drawlng,
Art and Cartooning,”” * Reading Character at,
to Write
Salesmanship,” and other personal develop-
ment courses, where could anyone buy similar
courses for less than $15 to 8752

we want to add two hundred
thousand more names to our list of satisfied
customers at an early date, we are making »

SPECIAL PRICE $

(Regular Price $5.00)
Others Sell for $15 to $75

Act quickly us this special opportunity may
be og:n for only a shert time.
ers ve written letters similar to Robert P
Downs, of Detroit, Mich., who recently wrote:
see how you ask so little, while
others with far inferfor courses get from $20

'*Come to see me as often
as vou ean, Mr. Preston,
and remember that I'll back
you to the limit'"

000

AT the hotel that night
aleep wouldn't come. 1
couldn’t get the amazing
Preston out of my
thoughts. What an irre-
siatible power over men’s
niinds he had. People
actually competed for gis
attention. anticipated his
wishes, and eagerly met
them. What power!
Then the tremendous pos-
sibilities of it all-—think
what could be done with
such power!

What was the secret?
For secret there must be.
So the first thing next
morning I hurried to Pres-
ton’s room, told him my
thoughts, and asked him
the secret of his power.

Corporation pub-

Storles,” “'Super-

Preston laughed  good-
Muany purchas- naturedly “Nothing to
it I well — that —

is — " he stalled. “Idon't
like to talk about myself,
but I've simply mastered
the knack of talking con-
vincingly, that's all.”

lars

Preston was deeply in-
terested. as anyone would be over the prospect of
closing such a big deal. The director in question
said casually, ** Why don't vou run down to New
York and take a shot at it, Preston?” Preston
looked out of the window for a moment and then
quietly answered, * You're on."

WENT along with Preston simply as a matter

of form to represent our interests. Aboard the
10.25 train out of Chicago we headed for the smoker
and ot to talking with the erowd there. .

Then I noticed something. Preston had domi-
nated them all. Everyone was eagerly hanging on
his words. No sooner would he stop talking than
one of the men would start him up again. And as
the men dropped off ut stations along the way they
gave Preston their cards, with pressing invitations

. “But ho'\'w did youdget
the knack?' | persisted.
Preston smllpd. and sald, " Well there's an organiza-
tlon In New York that telis you exactly how to do it
1's amazing! There's really nothing to study. It's
mostly a knack which they tell you. You can learn
this knack In a few hours. than a week it
will produce definite results in your o work.

Write to this organization—the Independent Corpora-
u_on—nncl get their method. They send it on free trial
I'll wager that In a few weeks from now you'll have a
power over men which you never thought possible . . .
but write and see for yourself.” And that was all [ could
get out of the amazing Preston.

‘VHEN 1 returned home I sent for the method Preston
told me about. it opened my eyes and astounded me.
Just how he had won over the financler was now as clear
as day to me. I began to apply the method to my dully
work, and sgon [ was able to wield the sume remarkable
power over men and women that Preston had.

When you have acqulred the knack of talking eon-
vincingly. it's easy to get people to do anything you want
them to do. That's how Preston im those people
on the train—how he won over the nanecler—simply by
talking convincingly.

This knaek of talking convincingly wili do wonders for
any man or woman. Most get){‘)le are afrald to express
their thoughts: they know the humillation of talking to
people and of being lgnored with a casual nod or & "“yes’
or “no."’ But when you can talk convinelngly. it's differ-
ent. When you talk people listen and listen eagerly. You
can get people to do almost anything you want them to
do. And the beauty of it all i3 that they think they are
doing it of their own free will,

In committee meetings, or in a erowd of any sort, you
can rivet the attention of all when you talk. You can
force them to accept your ideas. It helps wonderfully in
writing business letters—enables you to write sales letters
that amaze everyone by the big orders they pull in.

Then agaln it helpa in soclal [ife. (nteresting and con-
vincing talk is the basis of social success. At soclal affaira
you'll always {ind that the convineing talker is the center
of attractlon. and that people go out of their way to
“make up'* to him.

Talk convincingly and no man—no matter who he 39—
wiil ever treat you with cold, unresponsive Indifference
Instead, you'll instantly get under his skin, make his
heart glow and set fire to his enthuslasins

You can get anything you want {f you know how to talk
coneincingly. You've noticed that in business, abiliry
alone won't get you much. Many a man of real ability
who eannot express himself well, is often outdistanced by
a man of mediocre abillty who knows how to talk con-
vinelngly. There's no wetting away from it. to et nhead

merely to hold your 0own-—to get what your abflity en-
titles you to. you've got to know how to talk convincingly!

{1E method Preston told me about is Dr. Law's

" Mastery of Speech,” published by the Independent
Corporation. Such econfidenee have the publishers in the
abllity of Dr. Law's method to make you a convineing
talker that they wiil gladly send it to you wholly on ap-
proval.

You needn’t send any money—not a cent. Merely
mall the eoupon, or write a letter, and the complete
course, ‘‘Mastery of Speech,”” will be sent you by return
mall, all charces prepald. If you are not entirely satis-
fled with It. send It back any time within five days after
you recelve it and you wlil owe nothing.

But if it pleases you. as it has pleased thousands of
others, then send only three dollars, the Special Price.
In full payment. You take no risk. You have every-
thing to eain and nothing to lese. So mail the ¢eupon
now hefore this remarkable offer 1s withdrawn. TNDE-
PENDENT CORPORATIDN, Dept. L-1106, 22
West 19th St. New York

FREE EXAMINATION COUPON

Fndependent Corporation
Dept. L-1106, 22 West 19th St., New York

Please send me Dr. Frederick Houk Liw’s ' Mastery
of Speech,” a course In Business Talking and Public
Speaking In eight lessons. 1 will either rematl the Course
to you within five days after its receipt. or send you
33 (the special price) in fuil payment of the course.

Nuame
Address

8c. & Inv. 6-22
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NEW AND POPULAR BOOKS

book.

Cloth bound in Vellum de Luxe. !
sewed ; has 160 pages. Size of book 6 x 9 inches. 75
The How and Why of Radio Apparatus. Postpaid

The How and Why of Radio Apparatus

H. W. Secor, E. E.

This newest book on radio matters fulfills a
distinet gap in wireless literature in that, while
the treatment is made as understandable and as
free from mathematics as possible, it at the same
time incorporates u wealth of technique and in-
struction for the Radio Amateur—the Radio
Operator—the Installation and Designing Ex-
pert—as well as teachers and students of the
subject in general.

A glance at the following list of chapters
gives but a very scant idea of the extensive and
useful radio knowledge provided in its text:

The Induction Coil; The Alternating Current
Transformer; Radio Transmitting Condensers;
The Spark-Gaps; Radio Transmitting Indue-
tances; Radio Receiving Tuners; Radio Receiv-
ing Condensers; Detectors; Telephone Receivers;
Radio Amplifiers; Construction of a Direct Read-
ing Wavemeter and Decremeter: Antenna
Construction; The Calculation and Measurement
of Inductances; Appendix containing very use-

ful tables, covering all subjects treated in this very unusual

Gold stamped and hand

A Thousand and One Formulas

dreds of Illustrations and Diagrams.
Vellum de Luxe. Gold
The paper hus been especially selected to stand

160 pages.
rough handling

A Thousand and One Formulas, as described.

By S. Gernsback

A Laboratory Hand Book for the Experimeter
and for Everybody who wants to “do things.’

A Book, brimful with very important and
priceless mformntlon, collected and selected for
years.

The recipes and formulas are classified in
such a manner as to be available at once, with-
out long research,

Here are some of the chapter headings:

Cements and Glues; Compositions of All
Kinds; Glass and Glassworking; Inks; Leather
Polishes; Metaleraft; Perfumery; Soaps and
Extracts; Pholozrnphy, Blue Print and other
Paper; Plating; Pyrotechny; Polishes and
Stains; Varnishes and Paints; Various Cleaning
Formulas; Wood-craft; Chemical Laboratory
Hints and Experlments, Mechanical Laboratory
Rints and Experiments; Electrical Laboratory
Hints and Experiments,

Besides there are a score of tables and hun-
Book is cloth bound in
stamped and hand sewed. It contains

in laboratories. Size 6 x 9 inches.
Postpaid

Design and Construction of Audion
Amplifying Transformers

Wireless Course in 20 Lessons
By S. Gernsback, A. Lescarboura and H. W. Secor, E. E.

Radio and Audio Frequency Type

This latest and important book
by Mr. Edward T. Jones, late As-
soclite Editor of Radio News, will
be of great interest to ali radio
amateurs thruout the land. The
transformers shown in these books
have never been described in print
before, and have usually been con-
sldered a manufacturer’'s secret.
Anyone who has several vacuum
tubes cannot afford to do without
this book because it will enable him
to bulld the necessary amplifying
transformers very readlly. The de-
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DES(GN CONSTRUCTION

AUDION AMPLIEYING TRANSFORMERS
ano a Q01

A course that tells you everything you want to
know about *“Wireless,” starting off in lesson
No. 1 by explaining the Principles of Electricity.
By simple, easy stages, this wonderful Course
takes you into “Wireless” by the use of such
simple language so skillfully used that of neces-
sity you must understand every word. There is
a whole lesson devoted to the Theory and
Mathematics of this epoch-marking subject. The
last lesson is devoted to a history of Wireless.

signs are very simple and rugged,
and anybody can make them with-
out trouble.

The book is printed on good
paper and has an attractlve cover
in two colors. Paper bound. 8ize
Hin. x 7 in. Contains many il-
lustrations, diagrams and working
cata necessary to build the trans-
formers. T

The uvumzuﬂ:n PUNLismNG CO ine
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More than 50,000 of this course sold
Eighth Edition

Size of book is 7 x 10Y in., 160 pages, 350
illustrations, 90 tables,
Red cloth bound, gold stamped Wireless Course,
as described. Postpaid. ...$1.75

Price, Postpaid, 25¢

Two Remarkable Books

Experimental Electricity Course in
20 Lessons Book No. 1—How
By S. Gernsback and H. W. Secor, E. E. to Make Wireless
Sending Appara-

A Course on the theory and practice of Elec- tus 35¢.
tricity for Experimenters. One of the most Postpaid.
complete and comprehensive treatises of this
special subject ever published. Written by the
same authors as the famous “Wireless Course.”

Every phase of experimental electricity is "ov%;ag"s““ tirely for the wireless en- CIVING :m‘mvs
treated comprehensively in plain English. New SRS AprNaTS) thusiast who wants to make
experiments are described and explained and . Lt o xagTd }())lrsxlyos\;::ictlr;dr:]oode‘:}:xp?r‘;:::::
nearly every application of Electricity in modern ments are described and the
life is given in simple language.

illustrations and descriptions
Size of book is 6 x 9 in. 128 pages and more are 80 clear and simple that
than 400 illustrations.

Book No. 1 contains 100 Book No. 2—How
pages, size 7 x 5 in., and 88 to Make Wireless
illustrations. Receiving Ap-

paratus 35¢.

Book No. 2 contains 100  Postpaid.

pages, size 7 x 6 in., and 90
illustrations.

Written and published en- Lok

no trouble will be experi-
enced in making the instru-
ments.

Stiff cloth cover, per copy. Postpaid....$1.25

THE EXPERIMENTER PUBLISHING CO.

Book Dept. 53 Park Place NEW YORK

These Books Are for Sale Also at the Following Dealers

Benwood Co.. Inc. F. 8. Katzenback R. H. Macy Co.
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Why Do Men Build Bookshelves

in Their Homes?

FAIR question, isn’t it? Why does a man when
A he builds his own home carefully provide space
for bookshelves in his living room, in his library
or den in the same manner as he builds pantry shelves,
closet shelves or shelves in his medicine cabinet?
The answer is a simple one, the obvious one. To put
books in, of course, in the same manner as pantry
shelves are to put food on, closet shelves to put
clothes on and shelves of the medicine cabinet are to
put medicine in.

But there’s more of an answer to the question. A
man puts bookshelves in his home or buys bookcases
because he knows that either are as necessary in his
home as pantry shelves or closet shelves. He knows
that books are as vital a necessity to every man and
his home as his food and his clothes and medicine.

The Corner Stone of Every Home Library

In the same manner as a man chooses his food for
the good it is going to do his body, and his clothes
for their serviceability, he chooses the books to put
in these shelves for their ability to feed and strengthen
the mind; books that clothe the man and his family
with knowledge and give protection against igno-
rance. He probably has not unlimited means, so he
must choose with utmost care to give his family such
books as will be of the most value day in and day out.
He is not interested in having books that simply look
nice on the shelves. He insists that the books he
selects must represent a worth while investment in
knowledge; books from which he and his family can
obtain a definite, material and lasting bencfit.

He selects and purchases first the Encyclopaedia
Britannica and builds his library around this great
work. Why?

Because it furnishes him with authoritative infor-
mation on every conceivable subject written by the
greatest authorities the world affords.

Because it gives to every woman information which
she needs to keep posted on the events of this
intensely interesting world.

Because it furnishes the son and daughter of the
family the information to satisfy the children’'s ex-
panding minds and supplements their school studies.

Because the Encyclopaedia Britannica has been for
generation after generation, since 1768, the standard
encyclopaedia of the world.

The Luxury of India Paper

He chooses the Encyclopaedia Britannica because
it is well made from the physical standpoint. It is
printed on the genuine India paper, which makes the
Britannica far more usable than any encyclopaedia
ever was before. The beautiful and serviceable bind-
ings make it a book that he is proud to have in his
library and to be seen by his friends.

The Encyclopaedia Britannica is sold on easy terms
of payment, a small amount with the order and mod-
erate monthly payments. Every family can thus
afford the Britannica and have in the home the great-
est means to knowledge ever put in the hands of man-
kind. Send for the large illustrated booklet describ-
ing the Britannica, and giving its attractive prices and
terms of payment.

THE ENCYCLOPADIA BRITANNICA

A Small First Payment Brings You This
Complete Set of 29 Volumes, 44,000,000
Words, 30,000 Pages, 15,000 Maps and
Hllustrations. The Balance Is in Monthly
Payments. Send for Free Booklet.

Sears, Roebuck and Co.
CHICAGO

SIGN AND MAIL THIS COUPON TODAY.

Sears, Roebuck and Co., Chicago, Ill.

Gentlemen: Please send me, free, your illustrated Book No.
26AF, giving full information about the Encyclopaedia Britannica.
Also tell me the price and the terms for a set of the Britannica
printed on genuine India paper.
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New York Electrical School
29 W. 17th St.,, New York, N. Y.

Please send FREE and without obligation to

me vour 64-page

book.

Master Electricity By
Actual Practice

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

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

The Only Institution of the Kind

in America

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

Over 7,400 Graduates are Successful Men
in the Electrical World

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

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

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

New York
Electrical School

29 West 17th Street, New York
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The Radio Science

HE youngest of all of our sciences—the science of radio

—now less than thirty years old, has perhaps made

greater strides than any other branch of physics in the

history of the world. When we consider that less than

thirty years ago, the word wireless had not been in-
vented, and if we look about us today, and see what great changes
have been wrought by the young giant, we are struck with wonder-
ment and awe, but when we contemplate the wonders of the
new art, we as a rule pay little attention to the whole,

Most people. particularly in these days of radio broadcast.
are wont to think that when the word radio is mentioned, it
means nothing but a concert or a speech broadcasted by radio
telephony. or perhaps a message flung into space by radio teleg-
raphy. To the scientist, however, these two branches of radio
are today the least important. It is true that new achievements
are heing evolved every day in radio telegraphy and radio tele-
phony, but the fundamentals of these two branches remain
roughly the same. The waves which our broadcasting stations
are sending out today are not much different from those of
Marconi's early days. with the exception that Marconi used the
so-called damped or interrupted waves, whercas we now use the
undamped. or continuous waves. The broadcast feature is only
a stunt or variation of something that has been known for over
a decade. We could have had broadcast entertainments ten
years ago, but no one had thought of doing it.

Poulsen invented the first radio telephone in 1902, but it never
came into practical use by the public at large. While interesting
to the general public, radio telephony holds little to interest the
scientist because there are few features in it that have not been
well known for many years. There are, however, other phases
that are today of great interest to the scientist, and which will be
of the greatest interest to the public, once it takes hold of the
ideas and sees its possibilities.

We have, for instance, a distinct branch in radio termed
radio-telemechanics. This art embraces all subjects where objects
are caused to move about without the use of wires or other
connecting means, by radio waves. \We have thus the radio
controlled automobile that is steered from a distance. and the
United States Navy even has experimented with the radio
controlled battleship not so long ago when one of the big ships
was started, steered and stopped in a well defined manmner in the
open ocean. It is possible and entirely feasible today to send
ships across large bodies of water such as lakes, and even oceans.
without a human soul on board. All controls, whether it be the
rudder, propeller. or steering device, are regulated by radio.
It is possible to thus steer a ship clearly across the ocean in as
safe a manner as if the captain and crew were aboard for pro-
tection. The ship will send out hourly signals by which its
path can be plotted by the shore observer for the entire route.
In order to avoid collisions, fog horns can be sounded every
five minutes for the entire trip. because no means have yet heen
found to tell by apparatus the existence of a fog on the distant
ocean. For that reason the fog horn would sound in broad day-
light as well. These. of course, are only suggestions of what can
be done. In war time the art of radio-telemechanics is of tre-
mendous importance.

Future wars will be fought not with men but with machines.
Ships and airplanes will be sent out without crews. while battle-
ships will bombard the enemy fleet hy radio if necessary. The
course and maneuvers of the battleship will be guided from a
distant airplane. The airplane observer could plot. for instance.
the location of the enemy fleet, and change the firing range of
his own ships. while we can send radio guided airplanes over the
enemy fleet, or over the enemy territory and drop bombs at will,
all by radio. The more horrible such an idea becomes, the better,
for the reason that if war comes to a stage where it is too ter-
rible, there will be no more wars. It will be the best insurance
against war.
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One of the latter day inventions in radio is the exploratior
of the earth by means of radio waves. A new branch in radi
has lately been created—the art of radio prospecting. In Ger
many, where coal mines are becoming more and more depleted
new veins are found by means of radio waves. These are sen
underground, and by means of certain instruments it is possiblc
for observers to note when the sounds received in their receiver:
are not of the usual intensity, and by means of charts and othe
devices the location of the coal veins can be readily ascertained
The soundings, therefore, are made entirely by radio waves. O
late, in_Italy the same thing has been done in prospecting for
ores. By means of super-sensitive vacuum tubes and certair
condenser arrangements, radio waves affected by mineral deposits
are received thru the ground, and it becomes a simple matter
to locate new mines. It is even possible to correctly judge the
depth of the mineral deposits by means of radio waves. Thi:
branch of radio bids fair to become an exceedingly important one.
It will not only be useiul in locating hidden mineral deposits
but buried treasures as well. It will no doubt be used also tc
locate sunken ships in the ocean when the time comes. At the
present moment, 1t is almost impossible to accurately determinc
the position of a sunken ship. Radio will prove a great boor
here, because the ship can then be found with absolute accuracy

[t may come as a surprise to most people that radio waves
are material. Once upon a time there was a theory that radio
waves were nothing but an electro-magnetic disturbance in the
ether. e are slowly but surely coming away from this. We
are leaving behind us the ether, which we do not find necessary
any longer. On the other hand, recent discoveries tend to provc
that radio waves are just as material as an ocean wave. Becausc
we cannot see a radio wave does .not prove that it is non-
material, and its weight may be so small that to express it it
figures would stagger the imagination. but it certainly is mate-
rial, the same as a light wave is material. This is not theorizing
but stating facts as we understand them today.

From sending out radio waves as we do today, the next step
naturally will be sending out power by radio. long predicted by
Tesla and other investigators. When we look at the sun amnc
think how many billions of horse-power are sent out every
second, by means of light waves, w¢ have no reason to refus.
belief that radio waves could do likewise, once we knew
the key to the problem. There will be much less loss in energy
when we send out radio waves, because when we use no con-
ductor there is no resistance. such as exists in ordinary con
ductors. Of course, we have not today succeeded in developing
the transmission of power, but we already do know that radi
waves sent out by means of a few dry cells, and a spark coil
may travel all around the earth and further. \We Lknow this
because as we increase the sensitivity of our receiving apparatus
our receiving range becomes greater and greater. Thus, for
instance, in recent tests, we have seen where amateur station
operated by less than one kilowatt were heard clearly in Europe
where to cover the same distance, the commercial radio com
panies use over 1.000 kilowatts.

f radio waves are material, the next logical step naturall:
would be sending materials by radio, a not at all impossibl.
prediction. As we come to understand our electronic world to
higher degree. we know that a piece of copper and a piece o
bread are identically the same substance in every way excep
that the electrons and nuclei are grouped differently. 1t is ther
not impossible to predict that once we have the key, we ca
send a carload of coal across the ocean by radio if we so desire
We are still a long way off from the solution of such a problem
but we are getting nearer to it. We are already doing this samc
thing in laboratory experiments, where X-rays are used, whicl
rays are particles of matter and which are shot out into spac
passing easily thru walls or iron doors as if these did not exist

H. GERNSBACK.
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By H. WINFIELD SECOR

HE accompanying illustration shows

some of the more common elec-

trical conveniences and utilities in

use on many of our modern farms

today. Electric plows, cultivators,
and planting machines are not so commonly
in use in this country as they are in Ger-
many and several other foreign countries,
but 1t will probably not be a great while
before American farmers, especially where
electrical energy can be purchased at low
cost, as in the western part of the United
States, in districts served by low-priced
hydro-electric central station service, will
be using these machines for tilling their
fields.

The gasoline engine has come into very
popular favor for driving tractors and
other farm machinery, but owing to the
rather high cost of gasoline today, and
providing the scheme suggested by some
of the country’s leading engineers is put
ito practice, whereby the various groups
of states may be served by a vast and
highly efficient series of central station
distribution systems, the one interlocking
with the other, we shall probably see at
a not very distant date electric power as
the king of all powers on the farms, as
well as in the cities. Electric power on the
farm does its work well, for all of the
motors and other apparatus used for per-
forming every conceivable kind of work
that the farmer has on his hands, operate
at high efficiency with very little loss.
We shall probably use gasoline propelled
automobiles for some years to come, in
preference to the electric storage battery
type. except where trucking is concerned
or for short distance runs, for the reason
that the electrical engineers have not so
far given us a storage battery which will
carry the car more than seventy to eighty
miles on one charge.

A farmer who wishes to electrify on a
small scale, can do so in one of several
ways, and at a reasonable cost at that.
He has the choice of at least three tried
and proven methods of generating his own
electric current, viz., 1—by using a water
wheel or turbine to drive the dynamo; 2-
by utilizing a wind-mill driven dynamo;
3—by employing a gasoline engine driven
dynamo. Further than this it may be
satisfactory from an economical point of
view for him to purchase electric current
from the local central station service.
when all of the costs of maintenance and
repairs have heen carefully computed for
the first year or else for a few years. Gas
producer plants suitable for small power
production are available, and have a higher
efficiency than a gasoline engine and dyna-
mo plant. Where a great deal of wood
is available for fuel, it is even possible
that it would pay to use a steam engine
and boiler to drive the dynamo. Most
of these schemes for driving a dynamo
from which to develop the electric current.
require the addition of a small storage
battery, so as to keep a steady voltage
for the lamps. An exception to this rule
is a gasoline engine—dynamo outfit—de-
scribed several months ago in this journal,
which has such a finely regulated governor
on it, that no storage bhatteries are required,
and the company manufacturing it. one of
the largest in America, claims that the
lights are absolutely flickerless.

The relative efficiency of various forms
of electric generating plants is what the
farmer is interested in no doubt, as these
figures really form the basis for his de-
cisions in most cases. altho local conditions
sometimes mould his final opinion as to

just what may be the best form of power
plant for his particular location. For me-
dium sized hydro-electric plants, the gross
or over-all efficiency expressed in per cent
of mechanical power converted into elec-
trical power is approximately 50 per cent.
For large hydro-electric plants, this efhi-
ciency runs as high as 56 per cent to 60
per cent. The efhciency of a gasoline en-
gine—dynamo plant is approximately 21
per cent; for a gas producer plant and
dynamo, it is about 23 per cent, and for
a steam-electric plant, the efficiency runs
quite low—not more than about 7 per cent
to 8 per cent—excepting for very large
and well designed steam power central sta-
tions, where the over-all efficiency or the
ratio between the heat units in the coal
fired in the boilers, and the watts electrical
output available on the consumer’s lines
may reach 12 per cent, as is the case with
the Interboro Rapid Transit Company's
power plant in New York City.

A great many of the small-sized electric
gencrating plants sold for farm use, es-
pecially those intended for lighting pur-
poses only, operate on a potential of 32
volts; others run up to 50 to 60 volts,
while some use the standard central sta-
tion potential of 110 volts, all of these
plants delivering direct current invariably.
From an engineering point of view. if we
were going to install a plant on a farm
tomorrow, we would not think of using

Some Articles Ap-

pearing in the May

Issue of **Practical
Electrics.””

A Power Battery. By H. Gernsback.
Open Circuits in Auto Systems.
Automatic Telegraph Recorder.
Secret Telephony.

World Without Electricity.
Swmmer Tine Electrics. By H.

. Winfield Secor, Assoc. Mewmber
i American Institute of Elec. Engineers.
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anything else but 110 volts. except if the
plant was to be used simply for the pur-
pose of lighting lamps in a house or pos-
sibly another building nearby. This poten-
tial has heen found by electrical engineers
to be very suitable from many different
points of view. For example the copper
conductors can he much smaller than for
any of the low voltage systems, of 32 to
50 volts, even tho more storage battery
cells may have to be used. and it is ad-
visable to distribute current for distances
up to 1,000 feet with a 110-volt potential,
without suffering too severe a drop in
voltage along the line. Two hundred and
twenty volts D. C. would be preferable
from the writer's experience, for distribu-
tion to distances over 500 feet, but are
objectionable for several reasons. Ap-
paratus, especially household cooking uten-
sils, etc., are not always built for this
voltage, and there is more danger of an
injurious shock from the 220-volt circuit.
especially where cattle are concerned. and
furthermore, there is a greater strain on
all electrical machinery, especially motors
used on 220 volts. But 220 volts is one
of the standard potentials for common dis-
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tribution and thousands of motors are per-
forming their work thoroly well every day.
This only refers to the distribution fac-
tor from the viewpoint of the average
small farmer; the large farmer is in a
class by himself, and when we come to
such vast tracts of land as we find in the
western part of the United States where
farms of several thousand acres are found.
it may often be advisable to use a voltage
of several thousand, and to distribute this
from the generating plant and then step
it down by means of transformers placed
on poles about the fields, etc. In England
and in several other countries, there have
been some apparently favorable results
obtained by subjecting the growing plants
to a high-tension, high-frequency electric
discharge, which 1s permitted to leak into
the earth from a series of wires carried
along over the crops at a height of several
feet from the ground. Articles on this
phase of agricultural developments have
appeared in this journal from time to time,
and presumably there is a lot to be learned
in this direction which will warrant the
attention of the scientific farmer.

The Electrified Farmhouse

In the farmhouse today, no matter in
what part of the country it is situated, we
are very likely to find quite or nearly all
of the conveniences which the city dweller
enjoys. These include the usual kitchen
and living room appurtenances, such as
electric clothes washer, lights, fans, food
chopper, dish washer, sad irons, table cook-
g utensils, such as chafing dish, coffee
percolator, toaster, etc. In the more pre-
tentious electric farmhouse, we often
find an automatic electric water-pump and
storage tank system, using compressed
air to force the water up thru the various
rooms with one or more bathrooms, as
well as an electric refrigerator in the
kitchen, a small motor working periodically
and automatically as required, a pump con-
nected with an ethyl-chloride circulating
and condensing system for the refrigera-
tion in question.

Radio of course is to be found on farms
by the thousands everywhere, for what
information does this not give us? the
weather report for a day or two ahead,
the correct time twice daily, and valuable
agricultural and market reports prepared
under the official direction of the govern-
ment, and now being broadcasted in all
farming districts. both in radio telegraph
code and by radiophone or speech.

Enter Electricity—the Barn Workman

The farmer of yesterday stands amazed,
perhaps, when he pays his first visit to the
modern scientific farm where electricity
works hand in hand with Man. It is not
so unusual nowadays for large cow barns.
especially those on dairy farms, to be
cquipped with electric fans to keep the
flies from bothering the cows. and also
to circulate the air and thus reduce odors,
and make the air more refreshing for the
animals.

Electric milking machines are used on
most of the large dairy farms where they

multiply the work accomplished by
one man several fold. ~Not only is
it a case of accomplishing the work

of four or five men with one milking
machine and one man, but the milk is
handled in a perfectly sanitary manner, and
not left standing around the cow barn for
(Continued on page 170)
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A New Use for the Telephone is Here Shown, and This Idea Possesses Many Possibilities, Not Only for Stage Purposes, But for General Entertainment and
Magical Acts as Well. ne of the Inventor’s Principal Ideas is to Utilize this Telephone System, Where Several Inexperienced Speakers Are to Give the Same
Talk at Several Different Places Simultaneously. The Person Reading the Speech Slowly is Behind the Curtain at One of the Theaters, and Any Number of
Circuits May be Connected to the Microphone Instrument, as the Diagram Shows. The Speaker, Who May be a Young Lady Capable of Speaking Before an
Audience, But Who May not be Able to Memorize a Long Speech, Has a Pair of Small Telephone Receivers, Such as Thermo-phones, Fixed In Her Ears
and Hidden by Her Hair. Two Thin Flesh-Colored Wires Lead from These Telephone Receivers Down the Back of Her Neck, Thence Under the Dress to
Two Metal Points in the Heels of Her Slippers, Which Points Make Contact Thru the Rug With Two Metal Plates Running Along Underneath it.

OU have often listened to the
silver-tongued orator as he ex-

tolled the merits and attributes of jus& a Few Ju]ly
some particular person or philos-
Articles

ophy, but hereafter you cannot al-
ways be quite certain that the speaker be-
fore the curtain possesses the wonderful Cooking With the Sun's Heal.
gift of oratory that would seem to be his,

for a new scientific bombshell has been ] . B ‘9
thrown into our midst by one William : LU U5 SR b o
Dobson, of Rockford, Iil, who has ob- : 50,000 Degrees Fahirenheit! How It

tained a patent on the ingenious, albeit
tricky, orators’ telephone depicted in the

i

Was Produced. By Prof. Gerdld I.

accompanying illustration. ) IVendt. Hiustrated.
Mr. Dobson’s patent shows the wires
leading up to a tclephone head-set with 1 Tunnel thru the Earth! By

no apparent attempt at disguising it, pre-
sumably from the fact that one of his
plans is to enable several speakers at dif-
ferent locations, such as in different rooms
or in different auditoriums, to give the
same speech simultaneously, having their
lines read to them slowly by a master

: Clement Fezandié.

g New Cold Light for the Movies. B
S Edwin Haynes.

Science Tells” Musically Talented.

readder behind the scenlgs inl one of the By A. H. Kolbe.

buildings or rooms. ut this arrange-

ment legnds itself admirably to private, as How Bones Grow. By C. M. Lan
well as theatrical acts, where long caster, D.C., Ph.C.

speeches or other recitations are to be

made and not only this, but pseudo mind- A Bicycle Canoe.

reading acts can be staged with this

scheme, by having confederates or assis- Do Planis Have Eyes?

tants among the audience, who telegraph

or otherwise transmit the necessary in- How I Hypnotize Animals.

formation about a certain person, etc., )
back to the stage. How Natural Colored “Mowvies”

In some of the mind-reading acts the Are Made. By Joseph H. Kraus.
assistant has a dictagraph secreted in the

vest pocket of his c]()at, or else] lu;]ng (})]n The Coal Bin of New York City.
the vest just under the coat, and when he .
leans over, for example, to ask what song What the Coal Strike Means. By

you would like played by the lady pianist - Charles Nevers Holmes.
on the stage, your voice is picked up by

W . « . “” N N ”
the ultra-sensitive microphone in his coat .T’“-’ "ﬂfa’ large Rad{o Sl'tflofl
pocket and transmitted telephonically over wl contain wvaluable articles of in-
wires running down to metal contact terest to beginners «nd professionals

points fitted in the heels of his shoes,
which complete the circuit thru metal
plates hidden under the carpet in the aisle.

alike.
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These plates are connected with wires
running to the stage and the information
is recetved telephonically (all unbeknown
to those in the audience) by the lady
pianist, for example, who the next mo-
ment starts playing the piece you have
ramed. Of course she must haye an ex-
cellent memory of the songs of the dif-
ferent nations, including folk-songs and
others.

Following up this phase of Mr. Dob-
son’s invention. the tiny thermo-phone re-
ceivers can be employed, which measure
but a little more than 1 inch in length by
74 inch in diameter, so as to fit within the
ear. \Vhere fancy dress, including a
turban is worn, even a watch case tele-
phone receiver of standard pattern can be
secreted and never noticed, the thin, flesh
colored wires passing down the back of
the neck to the two metal contact points
on the heels of the performer, a circuit
being completed thru these points to two
metal plates or strips secreted under the
mat or carpet on which the performer sits
or stands. A lady speaker is well adapted
for this part of the performance, as the
hair can always be arranged so as to cover
the ears and thus preclude any possibility
of the thermo-phone receivers being no-
ticed. She might even wear a low cut
evening gown, the two thin flesh-colored
sitk insulated wires being led down the
back of her neck under lier gown to the
metal contact points, in the heel of her
pumps.

This patent includes provision for the
person in front of the curtain to signal
hack to the reader or prompter if, for ex-
ample, he reads the lines too fast or if the
speaker may want a line repeated. A push
button is placed in the back of the gown
or coat. if the speaker is a n.an, and when
this hutton is pressed by the speaker non-
chalantly placing his hand behind his
back. a buzzer on the reader’s table
sounds. One buzz may indicate “read
slower” : two buzzes “repeat,” etc.
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EVERY [iTH MAN IN
U.S.0WNS AN AUTO
TODAY
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The Ten Million Active Automobiles in the United States Today Are Here Shown Molded into One Giant Auto, Which is Shown in Comparison to a Section of
New York City Extending from the Battery to Fulton Street, a Distance of 2,700 Feet. This Giant Auto Would Stand 1,400 Feet High, and Measure 1,300
Feetin Width, It Would Make the Eiffel Tower Look Like a Pigmy, asd Would Far Outcank in Size the Great Pyramid, Shown at the Right. As Mr. Holmes
Poiats Out in His Article, the Automobiles in the United States Figure Out in Such a Ratio, That Every Eleventh Person Owns One Today. In Other Words

Every Eleventh Man Could Invite tbe Ten Peogple Withont Cars to Ride, Providing He Had a Large Enpugh Car.

Autos in the United States

By CHARLES NEVERS HOLMES

OST of us can remember when
the automobile was -a novelty.
Today, this horseless vehicle

has generally superseded the

horse-drawn vehicle. As short
a time ago.as in 1915, there were about 1,-
750000 automobiles in the United States,
and, only one year later, 2,423,000 of
them. In the year 1917, we possessed
more than 3.500,000 such vehicles; in
1913, more than 4,900.000; and. in 1919
and 1920, their number incrcased, re-
spectively to about one million and two
millions. In the year 1921, there were
8,887,572 automobiles in this country, and
it szems a safe estimation to predict that,
towards the close of 1922, we shall pos-
ls)t_:]ss, approximately, ten million automo-
iles.

This rapid increase in the number of
autcmobiles is also shown in the state of
New York, from 156,000 in 1915 to 651,~
000 in 1921. This is an increase of more
than three times as many as there were
in the year 1915. And it is probable that
the people of New York state possess
today about 750,000 automobiles. In other
words, if the population of New York
state is at present 10,500000, then, it
possesses one automobile for every four-
teen people. Compared with this, the

United States has one automobile for
about every 11 people. And the State of
Ohio is not far behind the State of New
York in the number of such vehicles, for
it possessed, in 1921, about 617;000 cars.
Next, there comes the State of Pennsyl-
vania' with 570,000 cars, while other states
having more than half a million of active
automobiles are California and Illinois.
That is to say, there are five states that
possess, altogether, at this. present time,
about 3,200 000 automobiles, or, apptoxi-
mately, one-third of all the cars in the
United States.

According to statistics in 1921, the State
of Nevada had the smallest number of au-
tomobiles—10.464. And, next to Nevada
there came Delaware—18,300. With respect
to the production of passenger automobiles
in this country, that amounted to 818,000
in 1915, with a value of $566,000,000; to
1,883 000 in 1920, with a value of $1.809,-
000,000; and, at present, it is probable, to
a yearly numher approximating 2.000.000,
with a value approximating $2,000.000.000.

If this estimation of present production
and value is correct, then, the average value
of each automobile would be about $1,000.
And, respecting the total number of active
automobiles in the United States—approxi-
mately 10.000,600—if all of these cars were
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placed lengthwise in a straight line, each
car touching another one, they would ex-
tend about 23,675 miles. Now, since the
equatorial circumference of our earth is’
24,899 miles, these ten million active auto-
mobiles in the United States would form
a girdle of cars, lacking only about 1,224
miles of completely encircling our world,
at its equator.

The yearly output of motor cars in the
United States has been increasing at a
tremendous rate, and this year will see
more automobiles built and on the road
than ever before. When we stop to think
that every eleventh person in this country
owns a motor car, we can readily sece how
this. will. shortly affect traffic conditions
along our highways, especially those roads
in the vicinity of large cities, such as New
York, Philadelphia, and Chicago.

There are many problems to be -taken
up by our road commissions in various
parts of the country with respect to widen-
ing the highways, or of opening up
new highways. Take for example, the
motor roads leading out of New York
City for onc hundred miles or more in
every direction; on a holiday and over
week ends, these roads during the summer
months at least, are so filled with autos
that they run in perfect strings.
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“The Tel-Automatic Lady Was Holding ‘Dope’ Peters

Her Arms as Tightly as if Held in a Vise

ties of Tel-Automatics Are Forcibly Demonstrated in the Radio-
Controlled Torpedo, Shown in the Photograph at the Right.
as Shown at the
New York Radio Show a Short Time Ago, and at the New York

the Glavin Radio-Controlled Device Which W

Hippodrome.

o

Doctor HacKkensaw'’s

Secrets

By CLEMENT FEZANDIE

No. 6 —-THE SECRET OF THE TEL-AUTOMATON

(AvutHOR'S Note. Tel-automata,—that
is to say—mechanisms which can be worked
at a distance by radio, have been suc-
cessfully constructed in recent years. It
is  possible to explode mines from a
distance, or to direct the course of boats
and torpedoes. There is no rcason why
it should be impossible to construct a
tel-automatic girl like the one mentioned
in this story, and control her actions from
a distant building by means of radio ap-
paratus.)

CHAPTER 1.

s ELL, doctor, here I am again,”
cried Silas Rockett. "I've come
for another interview.”

“All right, Silas,” replied
Doctor Hackensaw, smiling.

The reporter took his pencil and note
book from his pocket, and proceeded to
business.

“I understand.” said he, “that you have
been doing something lately with tel-autom-
ala operated by radio, that is to say. auto-
matic devices which can guide torpedoes
and other things from a distance.”

“You are right, Silas, I have becn ex-
perimenting with such apparatus. and not
for war purposes only, but for the far

awith a peculiar smile.

Ciasped in
The Possibili-

This is

©BYUBU o

more important acts of peace. I see no
reason why mankind should not be relieved

of all its drudgery and also of its danger-.

ous and unhealthy occupations. Every time
I see a factory worker condemned to
breathe unhealthy gases, or a farmer per-
spiring in the hot sun, I wonder how it is
that our scientists have not yet devised
machines that could be operated at a
distance by wireless and relicve human

‘beings of all such toil.”

“What do you mean?”

“I mean that it is a shame to see women
have to scrub’ floors, wash clothes, etc..
when automatic machines could just as well
do the work. It is likewise a shame that a
farmer should have to clean out stables,

plough fields, dig ditches, weed his garden.

patch or pick his herries in a broiling sun,
when he could do the work just as well
lying comfortably in the shade of a trec
and working a radio apparatus that would
control the machines that are doing the
work for him.”

“But doctor, that is a pipe dream! No
scientist that - ever lived could construct
such a machine.”

“Indeed?” observed Doctor Hackensaw,
“Perhaps you would
be interested in sceing a demonstration by
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onc of my tel-automata. They say that
every inventor has his pet inventions, and [
must confess that mine are my tel-auto-
matic devices, for they are bound to relieve
human labor of its worst drudgery. But
ocular proof will tell you more than words.”

So saying the doctor placed himseclf at
a peculiar key-board, somewhat resembling
that of a typewriter, and pressed down
certain of the keys. A moment later a
large Saint Bernard dog entered the room,
wagging his tail, and looked up into his
tnaster’s face.

“That’s a fine animal vou have there,
Doctor Hackensaw,” remarked Silas
Rockett. “Is he pure St. Bernard?”

*“His hide is,” replied the doctor.

“His hide ?~—What do you mean?” asked
Silas, puzzled.

“I mean that that animal you see here
is composed principally of rubber and steel,
and the only genuine part of him is the
hide, including the head. You will admit,
however, that he looks very lifelike.”

“You mean to say that dog isn’t alive?”
cried the reporter in astonishment. “It
doesn’t seem possible. It is true I noticed
something peculiar in the animal’s style of
walking, and now that you speak of it I

(Contivned on pagz 178)



Frederick Winsor--First Gas

Inventor

By EDWIN IRVINE HAINES, B. S.

HAT “History is neglectful” is a

time-worn complaint. For nearly

a century and a half the scientific

world, not to mention the general

public, has given credit to one Wil-
liam Murdoch, a Cornish mechanic, as
being the discoverer of coal gas and
the first man to invent an apparatus for
its successful manufacture and distribution.
Everyone has heard of William Murdoch,
His name is as familiar to science as that
gf Christopher Columbus is to the school-
0y.

Those who_are curious or skeptical may
find in the New York Public Library a
little book, yellow with age. entitled, “A
Hi:storical Sketch of the Origin, Progress,
and Présent State of Gas Lighting,” pub-
lished ‘in London, in 1827, wherein is to be
found the only record of Frederick Win-
sor’s great achievenient with dates said to
be earlier than those of William Murdoch’s
invention by eight years.

A great deal concerning the life of Fred-
erick Winsor is unfortunately missing. No
one knows when and where he was born
or when he died The only record we
have of his life is sadly lacking in these
de-ails. But what little can be learned
about him. is indeed a revelation.

‘We first hear of Frederick Winsor as a
teacher in a Sunday school in the little
Erglish hamlet of Soho. a suburb of the
present city of Birmingham, in 1789. In
those days Sunday schools were “confined
to teaching the art of reading” so that the
poor illumination as- furnished by tallow
dips caused grievous inconvenience and in-
jurious eyesight to the scholars in the dark
winter days.

Dne evening a certain scholar by the
name of Thomas Carpenter noticed that
“the air from the coal stove burned very

bright and vigorous.” Directing the at-

tention of his teacher, Mr. Winsor, to the

discovery the “learned and scholarly gentle-
man’’ started a series of experiments in his
leisure hours

Frederick Winsor was a public-spirited
man. Here was something that might be
used to the advantage of humanity as well
as to the scholars of the Sunday schools.
He had no money to speak of, but what
little he had he decided to spend on ex-
perimments wah “the brightly burning air”
of the coal stove.

For an interval of thirteen long years
nothing was heard of Frederick Winsor,
and the biographer forgets to mention how
he lived or to what extent his experiments
had progressed. That, somewhere in dingy
old London, the genius was working with
dogged energy and persistence upon his
discovery there can be no doubt. Nor
was he aware that during this period a
rival had arisen who, for many years after-
wards, wds to receive the credit that was
rightfully his own—the first man to dis-
cover illumimating gas and a process to
manufacture it commercially.

In 1797—saidd to bhe some years after
Mr. Winsor’s original discovery—a wealthy
mechanic of the same town of Soho, Wil-
liam Murdoch by name, had also experi-
- =nted with coal gas and had used it to
illuminate his home and offices at Redruth
in Cornwall. And he was enabled to ex-
hibit his invention on a large scale in 1802,
and to obtain the interest of certain influ-
ential members of Parliament as well.

In the same vear, however (1802), “Mr.
Winsor's Patent Gas Light and Coke
Scheme,” as it was called, commenced to
attract public_interest to such an extent
that Edmund Burke, the grca,“ wrish orator
of the House of Commonsf haracterized

(4

the city of Birmingham as “the toy shop of
Europe.” But Wmsor was poor and un-
heard of, had no money to exploit his in-
vention, and therefore his “scheme” was
treated with contempt and ridicule

That Dean Swift, one of the world’s
greatest satirist, realized that Winsor was
being robbed of his discovery, is shown by
a remark that he made at the time, “Oh,
give me honest fame, or give me none.”

Having raised some money by selling
to the public some stock in his National
Light and Heat Company, Winsor publicly
exhibited at the Lyceum Theatre in Lon-
don, in 1804, his method of using illuminat-
ing gas, and three yecars later succeeded in
lighting a portion of Pall Mall.

“His statements were combatted,” says
an old scientific -journal of that day, “and
those who scrutinized his calculations
pointed them out as fallacious and absurd.”

When we consider how Mr. Winsor’s
company in after years became a great or-
ganization, the attacks of the “yellow jour-
nals” of that time appear ridiculous. But
they had very serious consequences for the
inventor, and, what was even of more im-
portance, they blocked the advancement of
science for twelve years.

The London press was exceptionally vin-
dictive in its attacks upon Winsor. *“Cir-
cumstances will surely undeceive these sub-
scribers,” said- one newspaper, “and prove
the utter impossibility of realizing felici-
tious prospects. How often has the love of
gain induced men to give a willing ear
to the flattering and delusive tales of pro-
jectors?” -

Said another, “His experiments have
demonstrated to be most egregiously er-
roneous.”

The grammar seems also to be erroneous.

(Continued on page 199)

The Above Cut Shows an Experimental Gas Plant of Ancient Days. The General Parts Are Described in the Article. The Gas Generator is Seen on the Right;

the Next Object is a Purifier, and the Gas is Purified by Lime, While Tar Collects in the Bottom of the Vgssel, and is Withdrawn from Time to Time.
ipe and Counter Weights QQ. The Other Parts Are

the Gas Goes into the Gas Holder at the Left, Which is Provided With Bonnets ZZ Over the Outlet _
Self-Explanatory, the Letters of Reference Being Reproduced from am Ancient Cut. A Very lnterestin{; Feature of This 1810 Gas Plant is the Rat-Tail
Burner, Several of Which Are Shown Lighted. This Was Before the Days of the Flat Flame Burner, Now in Use,
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LEVEN hours!”

The speaker, a tall man with
that faint stoop of shoulders
which marks the scientist the
world over, dropped the tele-

phone receiver on its hook and sank into
his chair at the table about which sat five
others—the greatest scientists in America.

“Eleven hours!” he ecjaculated again.
“Hercules has sent his last warning. At
noon tomorrow he will strike, he says,
and annihilate every living being in New
York. The wireless operator will hold the
message secret as long as he can but. the
amateurs are sure to catch it and tele-
phone the newspapers. This is our last
chance to save the city from destruction.”

Those familiar with the dignified and
severe Horace Butler, man of science,
would hardly have recognized the man as
he leaned his arms on the table. His eyes
stared into space as though they saw
hidden, horrible things. Deeper than the
gathered lines of anxiety at mouth -and
eyes, were the thin, cruel tracings. only
produced by worry prolonged through
sleepless nights and days of ceaseless
thinking.

Every face about the table bore marks
of the same character. These men were
weary beyond ordinary endurance and yet
held keyed and tense for action by the
same agonizing emotions.

“Gentlemen,” Julius Grant, professor of
physics of a great university, broke the
paimnful silence which had followed But-

By RUSS SIMONTOR

ler’s words, “Gentlemen, eleven hours must
be enough. Before noon tomorrow we
must .accomplish what we have failed to
do in five days. Within this room are
the scientific brains of America. We must
—we will-—capture this fiendish madman
and draw the fangs of his machine before
they close about the city. Let us begin
again, Can you think of no plan yet un-
tried? You, Wilson?”

Silently, a man at the far end of the
table shook his head.

“Oliver? Braithwaite? Johns?”

The weary, painful headshake of nega-
tion traveled from one to another around
the table.

“No matter how impossible it may sound
: . Some plan,” pleaded Grant, “Cole-
man. suggest something.”

He to whom the query was addressed
spoke slowly.

“I have,” he began: Instantly the eyes
of all were upon hin. Each man felt the
stir of returning hope and hung breath-
lessly upon his words. “I have heard that
a friend of mine has perfected a device
that might help us. He is in New York.
It is a wild hope, but—"

The interruption was from every side:

“Send for him!”

Forty minutes later, James Dunwood,
appearing fresh and dapper in contrast to
the unshaven and weary men in the Hotel
Vermont room, stood before them.

There were no greetings; no introduc-
tions.

Coleman Slipped the Mask Over Hiz Head and Took Up the Rubboer Block

with the Tiny. Lever.

‘What Do You See?’

R

Sy

1]les

A

Grant “spoke at once. His voice was
harsh as two bits -of sandpaper rubbing.
" “Coleman has told us a little of your
work and your discovery,” said he, “You
know, or must have guessed, the terrible
situatton which confronts us. For five
days we have battled with a phantom
horror. We have until tomorrow noon to
find and render it harmless. Failing—
not a living soul will be left in New York!

“Monday the Naval Radio Station re-
ceived a wild radiogram, addressed to
‘The People of New York,’ and calling
upon them to compel their mayor to’ dis-
tribute the funds of the city among the
poor under pain of annihilation. Ob-
viously the sender, who signed himself,
‘Hercules, was a crazy man and the
newspapers wrote humorous articles about
his bombastic message while the palice
made a casual and half-hearted search
for the unknown,

“But each day since there has been a
similar warning until today New York
is- quaking with a superstitious terror.
What the people do not know, and what
we are keeping secret is, that, on the day
of the first warning, ‘Hercules,’ sent by
radio to each of us here a message which
proved to us that he has indeed the power
to make New York a city of the dead.”

He paused and lifting a paper from the
table read it aloud: f

“Tell the pcople they must obey the
master. Explain to them in words they

(Continued on page 190)
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Hoarttely Demanded Butler, ‘A

Woman with Two Children Clinging to Her,' Said Coleman. His Tones, a Little Distorted by the Mask, Séemed Unreal, 'They Are Crying’ . . *
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500,000 ~ THIS IS-GREATER THAN ALL OTHER NATIONS® COMBINED

No Other Nation Has the Energy Resources Possessed by the Unitzd States, According to the Calculations of a Scientific E
AR-of the Energy Resources Combined of the Various Countries Cited at the

of That Possessed by the United States.

from Two Pounds of Coal When Eurned in the Boiler of a Modern Electric Generating Station,

R, THOMAS A. BEAD of the

U. S. Bureau of Mines has re-

duced the power of the United

States to terms of energy-

resources and undertaken to

prove that no other country is one-fiftieth

as .strong. He. recently appeared before

the student body of Georgetown University
and expounded his deductions, saying:

“The real basis of power of a nation

is its energy-resources, rather than its man-

power strength. The modern way to use

tke energy of a man is to utilize it

as we employ the little detonator of the

big explosive shell; the little charge sets

off the big -one and does an amount of
work far in excess of its own capacity.

“The power output of an average work-
mail is abcut one-tenth of one horse-power.
The energy expended by a coal miner in an
eight-hour day thus amounts to about that
availablé from two pounds of coal. A
Japanese miner, who gets out 1,400 pounds
of coal a day, thus multiplies his energy
by 700. It is somewhat like planting one
grain of wheat and having 700 grow from
it. ‘The American miner gets out 8,800
pounds of coal in a day and so multiplies
his energy hy 4.400.

“There are 41,000,000 wage earners in
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Right of the Photo Diagram, are Equivalent Only to About
The Figures Here Given Arg for the Energy Resources from Coal, Oil and Water Power.
Many Other Resources, Which Meke the 75 Per Cent. Ratio for All the Foreign Countries Combined, Many Times Smaller Than This Figure.
Figures Show the Work Accomplished and the Equivalent Energy Available from the Coal Mined l:g An American and Also a Japanese Coa] Miner.
Pounds of Coal Give Approximately One Horse-Power-Hour; the Average Man Can Exert One-Ten

rt, Whose Article Appears Below.
ee-Fourths
There Are, of Course,
The Small Inset
Two

Horse-Power per Hour, and So the Energy Available
Will Do as Much Work as That Performed by the Miner All Day.

U. 8. Has Greatest
Resources

the United States, and their rated output
is a little more than 4,000,000 horse-power,
or only nine times the potential energy out-
put in the form of coal of 100 miners.
The power minerals, coal and petroleum, and
water power are, therefore, the real sources
of strength in an industrial civilization.

“Just where the United States stands on
this basis is best brought out by some
comparative figures which may be stated
in millions of horse-power years. Taking
the estimates of probable and possible
available coal, petroleum and water power
in the principal countries and reckoning

(Continued on page 203)
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By ISABEL M. LEWIS, M. A.

OR about six weeks this surhmer
from . June 1st to July 15th the
planet Mars will outshine all stars
and planets in the heavens with the
exception of Venus. ‘As we gaze

upon the almost startling splendor of the

red planet this June we can readily credit
the story that at certain close oppositions
in the past the extraordinary brilliancy of
Mars created a panic among the ignorant
and superstitious, who read in its baleful
red light a dire prophecy of misfortunes to
come.

Every two years Mars comes into oppo-
sition with the sun. The earth, Mars and
the sun are then in line, with the earth
between Mars and the sun. In the alter-
nate years Mars comes into conjunction
with the sun. It is then on the far side
of its orbit with the sun between the
planet-and the earth. On the average the

P-Perihelion of Earths orbit
A-Aphelion » » ”
P~Perihelion of Mars' orbit
A'—Aphelion v ooy »

Mars'in Opposition
to Sun June 10.1922

of U. 8. Naval Observatory, Washington, D. C.

Mars Near Oppo-
sition in June

planet’s distance at opposition is 48,600,000
miles (its mean distance from the sun
141,500,000 miles, less the mean distance
of the earth from the sun, 92,900,000
miles). At conjunction with the sun
the average distance is 234,400,000 miles
(141,500,000 miles+92,900,000 miles). As
a result of this great change in distance
from the earth its brightness differs enor-
mously between conjunction and opposi-
tion. The orbit of Mars is also very ec-
centric as compared to that of the earth.
When the planet is in perihelion, which is
the point in its orbit ncarest to the sun,
it is 26,000,000 miles nearer to -the sun
than when it is in aphelion, which is the
point in its orbit farthest from the sun.
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If the planet chances to be at or near
perihelion at the same time that it is in
‘opposition, it will be 26,000,000 miles
nearer to the earth than it is when oppo-
sition ‘occurs near the aphelion point of its
orbit. Oppositions that occur when the
planet is near perihelion are therefore
called favorable oppositions, while those
that occur when the planet is near aphelion
are unfavorable oppositions. The closest
possible approach of Mars to the earth
at favorable oppositions is a little under
35,000,000 miles. At the averagc opposi-
tion it is about 48,000,000 miles from the
earth and at the most unfavorable opposi-
tions over 62.000,000 mifes. The closest
oppositions of Mar¢ always occur in Au-
gust because it is in this month that Mars
passes its perihelion. Favorable opposi-
tions occurred in 1877 when Mars ap-
proached within 35,000,000 miles of the

‘_"'\i DISTANCE
FROM EARTH
AUG.22,1924

34,600,000ML.

Inclination of Mars®

orbit to Earth’s orbit
only j° 5¢

Mars nearest to Earth
for 1922 on June 18,

Distance 42.400,000 mi.

@ 1922 by Sclence and Invention

In This Dlustration, We See the Two Orbits of Earth and Mars Respectively. It Will be Seen That Mars ig on the Outer Track While the Earth is on the

Inger. Both Planets Move Roughly at the Sathe Speed, but Mars Must Traverse a Much Greater Distance Than the Earth in Order to Complete One Revo-

lution Around the Sun. Periodically After a thse of Many Years, the Two Planets Pull Very Close Together, the Nearest Distance That They Ever Came

Together Being 34,600,000 Miles. This Oppqsluan Will be Reached on August 22, 1924. This Year, on June 18th, Mars and the Earth Will Come Together
at a Close Opposition, the Distance Being 42,400,000 Miles, Which is the Nearest the Two Pfanets Will Approach for the Present Opposition.
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By Studying the Plan on the Opposite Page, the Path.of Mars ip the Heavens Will Become More Apparent. It Will be Seen That from June 1st to July 16th,

the Planet Mars Will Descri
the Other Page it Will be Seen That Both Planets Are Traveling in the Same Direction and That on
Each Other, but After That the Earth Rolls Along Quite Rapidly, While Mars Follows Far Behind. This

in Our Skies Which is not Real, but Only Apparent.

zarth; in 1892 when the nearest approach
was also 35,000.000; and in 1909 when its
nearest approach was 36,200,000 miles. A
most favorable opposition will occur. in
August, 1924, when the distance of Mars
from the earth will be 34,600,000 miles

which is very close to its
nearest possible approach,
These favorable opposi-
tions occur every ffteen
or seventeen years. Op-
positions immediately fol-
lowing or preceding such
oppositions by two years,
are also more favorable
than the average and
such an opposition occurs
an June 10th of this year.
The nearest approach of
Mars to the earth for this
apparition will be . 42-
400.000 miles on June
18th. If the two orbits
lay exactly in the same
rlane the nearest ap-
prroach would be on the
date of opposition but as
the plane of Mars’ orbit
i3 inclined to the plane
of the earth’s orbit by a
small angle the nearest
approach occurs either a
few days before or after
apposition.

It is at favorable op-
positions of Mars that
the astronomer is most
likely to discover mew
details of surface mark-
ings or other features of
interest concerning the
ruddy planet. It was in
August, 1877, that Prof.
Asaph Hall, Sr., discov-
ered the two minute satel-
lites of Mars, Phobos
and Deimos. with the
then new 26-inch refrac-
tor of the U. S. Naval
Observatory. It was at
the same opposition that
Schiaparelli announced
the discovery of the far-
famed canals of Mars
and he confirmed his dis-
covery at the somewhat
less favorable opposition
of 1879 when Mars was
44,800,000 miles distant
at its nearest approach.

be an

Arc Through the Skies and from July 16th to October 1st Will

This Chart is to be Held in an Inverted Position wit

The nearest approach of Mars to the
earth at the opposition of this year, 42,-
357,000 miles on June 18th, is the closest
that Mars has been to the earth since the
favorable opposition of 1909. Its nearest
approach to the earth at various opposi-

Several Successive Photos of Mars Taken at Short Intervals, Showing the Effect of the

Axial Rotation of the Planet. Nwte the Shift of Markings Across the Disk Due to its Rota-

tion. The White Capped Pole is Caused by Ice. These Photos Were Taken by Prof. E. E.
Bernard with ihe 40” Telescope of the Yerkes Observatory.

12/

Seem to Travel Backwards. By Studying the Chart on
une 1st the Two Planets Will Have Caught Up With
ccounts for the Apparent Retrogression of the Planet

Top Toward North,

tions has been 47,500,000 miles in 1911.
57,800,000 miles in 1913, 67,700,000 in 1915,
61,400,000 miles in 1918 and 54,100,000
miles in 1920. The oppositions of 1916
and 1918, occurring in February and March
respectively, were particularly unfavorable,

as the planet was then
near aphelion. .

At the present appart-
tion Mars is far more
favorably located for ob-
servation in the southern
hemisphere than in the
United States and Eu-
rope and it is hoped that
the astronomers at the
Cape of Good Hope and
in Argentina, - Australia
and New Zealand will
avail themselves of the
opportunity to observe
the planet within a few
degrees of the zenith. On
June 1st Madrs will be in
the. constellation of Scor-
pio about fifteen degrees
east of Antares, the “Ri-
val of Mars,” so called
bhecause . there are times
when this first magni-
tude star is exactly equal
to Mars in brightness as
well as in color. As if
to mock its rival at its
present apparition, how-
ever, Mars decreases its
distance from Antares as
it increases in brightness
during June. It attains
its maximum brightness
the middle of June when
it is a fraction brighter
than Jupiter and more
than twenty times
brighter than Antares.
Tho it begins to decrease
slightly in brightness, at
the last of the month it
continues to outshine Ju-
piter until the middle of
July. Its distance from
Antares decreases stead-
ily until it reaches a sta-
tionary point only three
degrees distant from An-
tares on July 16th. At
this time it outshines An-
tares thirteen fold and
is exactly equad to
(Contimued on page 185}
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THE latest acquisi-
tion in the motion
picture field is the
making of caricature
movies in a manner
heretofore thought
impossible. In the
system, the exact de-
tails of which have
not yet been disclosed
due to pending patent
claims, a motion pic-
ture camera provided
with special lenses and
distortion mirrors is
employed. The unique
novelty of these dis-
torted pictures makes
them widely popular
for illustrating nursery
rhymes, and for put-
ting figures of speech
into the visible form,
the system is unsur-
passed.

-4
N
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ABOVE photographs
from a motion pic-
ture caricature by
means of lenses and
distortion mirrors are
shown.. “They say”
is its title. This is a
tale of two gossips. In
the center photo is an
odd facial expression
obtained by the same
system of the cam-
paign speaker shown
in the circle. He had
just completed the
sentence with “But
there is no need of
making a long face
before investigating
the matter” and of
course the action suits
the words. The third
scene at the bottom of
the illustration is the
nursery rhyme pic-
turized.

“There was a crooked

man,

And he had a crooked
leg,”’ etc.
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New *“Movie” Caricatures

N the new motion picture cancatures,
I shown on the opposite page, some of

the strangest reproductions imagin-

able become possible. Unfortunately
the complete details of the apparatus are
not available at the present time. The
photographs are taken generally against a
dark background, thru a special system of
lenses, and by reflection from a specially
arranged distortion mirror.

The mirror itself resembles on a small
s:ale those found at the summer beach re-
sorts, and the photographs taken thru the
special lenses are distorted by the mirror.
Strange to relate, the various twists and
shapes made possible in this manner, may
he accurately located upon the individual
so that features such as the head itself may
hecome elongated, without affecting any ap-
greciable change in the rest of the body, or

the effect may even be localized upon the
eye, nose, forehead, ears, or, in fact any-
where desired.

In one of the motion picture reproduc-
tions in which this system was demon-
strated, a campaign speaker was trying to
convince his listeners of the seriousness of
his logic. He told the audience how he
had helped to better the community, and
then added ““—and I can say without danger
of a swelled head, that I am the man,

etc,—" and forthwith his head swelled
grotesqucly Further on in the spccch he
says, “—and may scem like a pigmy—"" and

again the camera changes the figures of
speech to laughable, altho sometimes se-
rious scenes.

The campaign speaker in the illustration
is shown in both his original make-up-and
as the camera distorts him. At the 1op of
the same illustration four pictures carica-

turing the talk of two gossips in the mo-
tion picture satire called “They say—,”
show not only a distortion of the head
and face, but also of parts of the body.

Where the pictures best lend themselves
to illustrating features of stories is in
the picturizations of old nursery rhymes.
At the bottom of the accompanying page of
photographs we see four pictures extracted
from the motion picture play “There was
a crooked man, and he had a crooked
leg—." note the crooked stile, and in fact,
everything else in the picture 1s crooked.
Most remarkable is the fact that the crook-
edness of the features of individuals in 1the
story may change without apparently af-
fecing the background, or otherwise
changing the scenery and without the
necessity of building new crooked scenery
in order to obtain the desired effects—
Photos courtesy Pathé News.

New Typewriter Writes Words
By MARJORIE GORDON B@WNE

ANY people have the impression
that the stenograplher leads a dry,
uniiteresting, routine life. Noth-
i1g could be further from the case, as

will be evinced by the fact that year by

year more young women enter (e field,
full of enthusiasm and virality.

The most noticeable thing about the
young woman in business, is her ability to
accept the new thing and adapt it to her
cld methods, thereby increasing her effi
ciency. Every office worker prides /icrself

Pictures at Right Show Front
and Rear Views of New “Word-
Writing” Typewriter. The
Carriage Is Reset By the
Finger Operated Lever at
Right of Keyboard.

The Keyboard of the “Word-
Writing” Typewriter Is Shown
Below, the Special Keys Being
Those Enclosed By the Dotted
Line. Paper Can Be Moved
Upor Down By Pressing Keys.

Roller .
rofafing key —

N'l

Carriage
reTurn lever
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on efficiency, some even carrying it to such
«i extent as fo appear ridiculous.

The other day a new type of instrument
to increase the speed and incidentally
lighten the labor of the day’s work, came
10 my attention. [t is a typewriter, which
actually scems human. It does not need to
have each- separate key pressed i1 order
10 evolve such simple words as “and.” “if,”

on” “to,” “the)” etc. The words and
parts of words are formed thus:

It will write these words of ils own
accord when only one key is depressed,
nstead of the two or three which would

¢ necessitated on the typewriters i com-

mon use fo-day. To many people this in
1self would be a marvel, but the machine
1as also been improved in many of the
mechanical parts such as the roller and
carriage return.

But all this is moving too fast. Let us
2o back and trace the construction of the
new mechanism, bit by bit.

Like most great things, the evolution of
this unique machine was simple. Jt began
vears ago on a little farm in Olio where
Wesley Henry Bennington was born.
From the first, he had a desire to invent,

ut as he grew older the realization that
before he could do anything e must know
something arrived, and he went to the
Ohio  Northern University where he
worked his way through, specializing in
sciences and law. Immediately upon gradu-
ation the need of money drove him to a
nearby law office where he worked as a
stenograpler.

It did not take Mr. Bemnington long
to note the fact that the English language
has but 26 letters, and, therefore, it must of
course have numerous repetition of a single
letter in sentences.

Working upon this hypothesis. he even-
tua/ly developed the present marvel, which
works as previously described.
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The word combinations will be seen ir
the accompanying diagram of the keyboard
These twenty-two words alone wauld
greatly increase the speed with which zhe
typist could write hier letters, but when
we stop fo consider the added benefit of
the word combinations such as land, hand,
sand, etc.. which may all be typed by merely
striking the first letter and the “and” key,
we realize the tremendous advance which
will be marked by the inauguration of
these typewriters in the offices thruout the
land.

The more technical advantages of tha
newest tuvention lie in the fact that the
carriage releasc may be¢ worked without
the typist raising her hands from the
keyboard. and that the platen roller is so
constructed that the writing may go in
any direction, upward, downward, por-
ward, backward, or diagonally.



Measuring Heart and Muscle Actions
By FELIX J. KOCH

N

e
Illustration 1.—An Incandes-
cent Lamp Placed Within a
Box Open at One End, which
End is Covered with Red
Cloth, and This in Tura With
a Sheet of Glass, is Used in
Observing the Blood-Vessels
of the Eye.

INtustration

Lever to the
Stylus.

N a quiet little research lahoratory.

away from the corridors and lecture-

rooms frequented by the undergradu-

ates and graduate students at the

Medical College of the big municipal
University of Cincinnati, Professor D. E.
Jackson is conducting a series of experi-
ments to determine just exactly the sort
of machines we humans may be—the sort
of stuff we are composed of, by making
use of some of the most delicate scientific
instruments known to the modern civilized
world

Let us consider the apparatus for per-
mitting the subject of such observations
to see the blood-vessel at the rear of his
own eye. (ltlustration No. 1.)

As nearly as this iustrument may be
described it consists of a {fair-sized box
covered with a cloth coating of red. be-
cause of the effect red produces on the
eyes of the persons who may use it. The
front. of this box consists of a sheet of
translucent glass. Behind that glass a
strong electric light does what it can to
pierce the dimming pane; thus giving the
observers in charge of the test exactly
the strength of beam—as they call it—
which they may desire. A brass disk with
a pin-hole aperture is used in the observa-
tions.

The subject takes this disk in hand and
holds it squarely before the eve. He fo-
cusses the gaze so that he looks thru the
pin-hole toward the box. The gaze fully
focussed thus. the patient next proceeds
to move the brass plate about rapidly and
with as nearly a perfect circular motion
as he is able to produce. Doing this with
the plate a few inches from the eve, he
seeks to watch for the converging and
interlacing network of the blood-vessels in
this organ.

It is little short of marvelous what won-
ders of the cye will he revealed i this
way!

Nearby there is another apparatus. whose
ulterior object is to permit studying the
amount of electric current which may be
generated by the heart-beats of a turtle.

To the practical layman it would seem
that there is no great amount of sense in
this. To the scientist the experiment spells
incalculable value.

[n the turtle one finds. on a reduced
scale, many of the conditions which exist
m Man. Apply your law of ratios. em-
ploy your multiplication table, and you
will be surprised at the deductions which
may be made.

2.—Recording
the Heart-Beats of a Turtle
on a Revolving Drum. A
Bent Hook Made from a
Needle is Inserted Into the
Muscle at the Apex of the
Heart, and Connected by a
Recording

Illustration 3.—One of the Meth-
ods for Demonstrating the Pres-
ence of Minute Electrical Currents
Set Up by Heart Contractions, is
Shown Above. Below This We See
the Practical Application of the
Sphygmomanometer. This Re-
cords Blood-Pressure (Illustra-
tion 4)

Finely Graduated [n-
struments Employed
by a Municipal Uni-
versity of the
Mid-West

This. however. is not to be a story of
deductions from the experiments in point :
but, rather, of the apparatus involved.
(Nlustration No. 2.)

A common land turtle, the sort a country
boy in perhaps any part of the Anglo-
Saxon world can find for you, is taken
and made fast to the biologist’'s hench
in the laboratories here.

A very sharp probe is then thrust into
the creature’'s brain and this just as swiftly
as the attendant may know how, in order
that the turtie may be spared all possible
pain and vet there be no recourse to anas-
thetics or other drugs which might confuse
results, or even go so far as to combine
with the effects of the sudden shock and
kill the animal before experiments had
really been begun.

The turtle is brought thus to the im-
mobile state required for the work to fol-
low: the experimenter takes a small tubu-
lar saw, designed for just such experiments
as these, and cuts a small. round hole in
the shell of the creature. Lifting the
trap-door made in this way. he exposes
the turtle’s heart to view

Lifting this heart very carefully then.
by the aid of his dissecting forceps. he
inserts a simple pin-hook in the end of
the ventricle of the organ. There is a
thread attached to the hook. Onmne end of
that thread continues on from the pin
fastened in the muscle of the heart to
the short end of a simple lever.

The other end of the lever extends to
a moving drum. The surface of this
drum is coated with a smoked paper.

What follows explains itself very nearly:
As the heart beats on, the drum turns
As the drum turns. the smoked paper
records the beats.
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TluStration 6.—A Small Rub-
ber Balloon when Swallowed
and Inflated, and Connected
to a U-Tube of Water, Will, of the Pulmonary Veins, Ex-
g{ Means of a Pointed Stylus
ounted

Floating Upon the Water in
the Other Arm of the U-Tube,
Records Stomach Contractions.

Illustration 6.—A Window
Mounted in a Suitable Holder
and Placed Near the Region

poses the Action of the Valves

in the Heart to View, Particu-

larly When the Inside is Illu-

minated by a Small Incandes-
cent Bulb

in a Cork, and

Atter the record is made the paper is
removed and dipped in shellac as a fixative
so that it may be handled and filed away.
It is kept until the research experts wish
to mate it with innumerable other records
of the sort.

“Not to enter on the medical side of the
story of results from the experiment,” Dr
Jackson said. “‘let me summarize by stat-
mg that upon these results the effects of
drugs upon the heart when directly applied
to its surface may be seen and recorded

“Doctors deduce this from results ob-
tained thru the device fixed to the turtle.
Then they apply similar drugs to the pa-
tient.

Dr. Jackson indicated another delicate
mstrument near.

“That is what we call a sensitive gal-
anometer.” he said. (Illustration No. 3.)
An Einthoven galvanometer is used.

“It is one of the most sensitive instru-
meats in the world.

“Basically, there is a wire vibrating back
and forth and forth and back, between
two magnets. Current developed by mus-
cular contraction of the heart is used to
actuate it. It thus registers the heart-beats,
and records it photographically. The elec-
trodes attached to the body in the region
of the heart carry the effects of its action
over the wires attached to them. On the
photographic record. if the heart is acting
normally. one gets a wave-series of a spe-
cific sort. [f not. one gets waves which
show exactly the variations from the nor-
mal. Comparing these with the records
made by the hearts of men. when acting
vnder various conditions. such as the re-
spective types of heart-trouble might pro-
duce on the heart-beat of Man, it is not
at all difficult for even the tyro in medicine
to diagnose certain disorders in the pa-
tient.”

Not far from this equipment attached
to the heart of the humble turtle. Dr
Jackson has mounted an apparatus of an
entirely different sort. For want of any
better name, it is called the stomach-con-
tracting dewvice. (lllustration No. S.)

A small rubber balloon—much the same
sort that children delight in—is attached.
by means of a rubber tube. to a water-
manometer. This latter. it may be ex:
plained here. is a glass tube made in the
familiar U-shape. The lower half of the
tube is filled with water in the course of
the experiments.

At one end of the tube therc is a cork

(Continued on page 173)



Perpetual

Motion at [Last?

3 E are over-
joved, at last
to let you in
on the latest
Get-rich-

quick scheme.  All vou
have to do is to invest
$25.00 or so in the stock
of the Perpetual Mo-
tion, Power, Heat &
Light Co.,, of Jersey
City, New Jersey,

hich company ha
evolved a most remark
able model of a perpe-
tual motion power plant,
and the gold will roll
vour way so fast within
a jfew years that you
will have a string of
Packards lined up in
vour backyvard. one
painted a different color
for cach day i the
week, and you can
smoke one dollar Hav-
anas, and drink the best
boot-leg whiskey, with
never a fear about go-
ing over the hills to the
poor-house, all accord-
mg to the inventor.

This company

been endeavoring to
educate the American
public, poor dubs that

has

they are, meaning of
course the public. for
four long years, to the
astounding and epoch-
making transformations
which await the whole
world tomorrow when this marvelous
mechanical master-piece, invented by one
Richard Ulram, gets on the job, spinning
our dynamos and turning the wheels of
industry.

One of the editors made a special trip
to Jersey City to see this marvelous ma-
chine demonstrated. and also went prepared
to write out a good sized check for a
liberal block of stock in the greatest idea
of the century. if he became convinced of
the practicability of this power producer
which had fooled ’em all, thrown learned
engineers and scientists into the discard
and brought the perpetual motion inventors
into the front ranks of applied electro-
mechanical science.

The day the writer called to see this
machine demonstrated, the inventor was
still waiting for some more mercury (he
has been tied up waiting for this mercury
for four years already), about a ton of
it being required to operate the machine.

The Machine Stands Six Feet High.

Here’s the Perpetual Motion Machine that Its Inventor Claims Will Revolutionize the World.
*t is Supposed to Oscillate Back and Forth and Generate
‘Free Power” Once the Mercury Filled Tanks Are Released and Start Functioning.

The invemor obliged. in part at least, by
removing the blocks from the machine. and
by simply giving a slight push the machine
swung back and forth on its bearings,
which bearings the inventor claimed were
absolutely frictionless (?) and the machine
appeared to be very delicate, at any rate.

Before going any further it should be
said, that the editors do not believe in
perpetual motion, in the accepted sense of
the word, and are in fact convinced that
you cannot get something for nothing.
Referring to the accompanying chart—
diagram of the machine. figure at left
shows the machine just before one of the
mercury tanks X has been raised. When this
tank is raised to start the machine, the mer-
cury in the other tanks, takes the position
as shown at center, and there being greater
weight on the right hand side now, the
whole contraption will operate clock-wise
about the center shaft, until it has moved
thru about 90 degrees. as at right

when the mercury
again shifts, and the
whole rotating affair
reverses and swings
back a partial revolu-
tion. This action is sup-
posed to go on forever,
once the machine is “al-
lowed to start—not
pushed,” to quote the
inventor. In other
words the perpetual
motion is translated
into continuous cir-
cular motion by a
double-acting ratchet
gear, connecting with a
power shait to which
a dvnamo or any. other
machinery may be con-
nected.

“How many horse-
power will this machine
develop?’ the inventor
was asked. “About one-
fourth horse-power, but
this is only one unit of
the machine, and to ob-
tain constant rotary mo-
tion of the power shaft,
and owing to the fact
that this demonstration
model, as you sece, only
produces power thru
part of its stroke, or os-
cillation, several of
these machines have to
be employed to give a
constant turning effort”

The model machine
measured about 6 feet
high. 6 feet long. and
3 feet wide. The inventor of the machine.
who is also the president of the company,
endeavoring to sell stock in the greatest
frec energy invention since the days of the
Piolemys, is particularly peeved at Prof.
Garrett P. Serviss. well known scientist
and writer, who edits the scientific column
of onc of New York's leading newspapers,
and challenges him “to prove that his
machine is a fake. and that he is not
what he claims to be, the benefactor and
liberator of humanity.” Furthermore, the
inventor puts himseli on record “as being
such a benefactor and liberator of human-
ity, and that further he is able to prove to
anyone, including the Mayor and City Com-
missioners of his city; as well as the Gov-
crnor of New Jersey. the President and
Congress of the United States, and all or
any of the engineers, that he can construct
a perpetual motion power plant with a
capacity of 1,000.000 H.P., for the sum of

(Continued on page 174)

Note Position of Mercury Tank “X,” Also Posi-
tions Qccupied by Other Mercury Filled Tanks.

Large Tank “X” Has Been Released; Mercury
Passing to Right, Overbalancing Machine.

131

Machine Has Moved Thru 90°. Reversing
Mercury Tank at Side Brings Drum Back.



arillons 1n

()

elgium

By MARINUS COOK

HE Germans committed an unpar-

donable crime against the soul of

the Belgian nation when, during

the war, they carried away hun

dreds of bells from church towers,
teeples and belfries to convert them into
cannon. For there is nothing the Belgian
loves more than to hear the breezy tunes
that come tripping thru the air every fif-
teen minutes of the day (and the night)
irom these carillons, or to listen to the
carillon concerts which are given from
time to time, or to attend the annual con-
test between the celebrated carilloneurs of
the country.

On market days the carillons announce
ihe “peace of the market,” an old medieval
custom, and play from twelve at noon till
one o'clock. Hundreds of people either
listen as the bells play one tune or hymn

Belgium Loves Its Carillons,
Several Views of Which Are
Shown in the Accompanying
{llustration. Holland is also
an Admirer of the Musical
Bells. A Complete Carillon
of the Better Class Consists
of a Series of Tuned Bells
Ranging from Thirty to Fifty
in Number. These Bells are
Played by Hammers or also
Clappers Actuated by Steel
Wires Connected with a
Keyboard.

after another, or go
about their business.
their thoughts keeping
time with the pleasant
music in the high air

In Belgium and Hol
land carillons are na
tional institutions, and
no town is considered of
any importance which
dues not possess a more or less complete
set of bells. In Belgiuin alone there are
ninety-seven complete carillons and in Hol-
land one hundred and fifteen.

A complete carillon consists of a number
of bells, ranging from thirty to fifty, pro-
ducing tones which are related to each
other in the same wayv as the tones of a
piano: prime. minor and major second,
minor and major third, fourth and aug-
mented fourth, fifth. minor and major
sixth, minor and major seventh, octave,
etc. The size of the bells is determined by
their tone and the timbre or vohime of
sound they are expected to produce. Usu-
ally the lighter bells are suspended highest
and the heavier bells lowest. This arrange-
ment causes the charming effect of carillon
music upon the listener. The lighter tones
seem to flow over the heavier ones. like the

lighter ripples on the crest of heavier
waves, and when heard at a distance these
lighter tones seem to skip lightly about
It is most unlike other music, and oune
must have heard it to appreciate its unique

nature. The total weight of all the bells
of a carillon runs from ten to fifteen tons.
Carillons are played in two ways, and for
two different purposes. First mechanicall
for the purpose of indicating time. The
method usually followed is this: at the
full hour a complete stanza of some hymn
or song is given, followed immediately by
a number of peals from a heavy bell,
usually not in the carillon, indicating the
hour. two peals at two o'clock, five at five
o'clock. etc. At half hours a shorter tune
is plaved followed by one peal from the
heavy hell. and at the quarter hours only
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a short jingle of ten to twelve notes is
given

To this end each of the bells of the
caritlon is provided with a hammer which
strikes the bell at the outside. These
hammers are so fastened to iron bars that
they can be easily lifted. Steel wires run
from these hammers downward to a room
where they arce connected with wooden
pegs placed in a row. These pegs are
comparable with the keys of a piano and
rest against a revolving iron drum in
which are a large number of holes. Into
these holes metal pins can be placed in
such a way that when the drum revolves
these pins push the wooden. keys from
their places, The result will be that a pull
on the steel wire is effected and the ham-
mer is lifted. \When the drum continues
to turn, the pin releases the key, and the

Jef Denyn, the Carilloneur
of Malines, Belgium, is
Shown at the Keyboard of
His Famous Carillon in the
Left-hand Illustration. The
Size of the Larger Bells is
Seen in the Right-hand
Photo, while the Top Photo
Shows a Typical Carillon
Tower. The Automatic
Player Drum, Shown Above,
Contains 7,200 Peg Holes.

hammer up in the bell
chamber will fall down
on the bell, thus pro-
ducing the tone

The pegs in the drum
can be arranged in such
a way that it will play
a tune, working on the
same principle as a
player piano, or, better
still. as an old-fashioned music box. [n
many towers this drum is set in motion
with weights and regulated by a pendulum,
but electricity is slowly displacing the old-
fashioned way. [ have seen a pendulum
which had the respectable length of six
teen feet. The drum in the illustration has
7.200 peg holes.

On special days, on the birthdays of
members of the royal family. on national
holidays. on market days, and on many
other occasions, concerts are given during
which popular tunes, old medieval hymus
and patriotic songs are played by the
carilloneur. One can witness on these days
the strange sight of people dancing in the
streets to the tune of a melody plaved by
the bells from some tower. Carillon con-
certs are very popular in Belgium, and

(Continued on page 17%)



Building a Color Organ

By MANUEL COMULADA

INSTRUCTOR OF ACOUSTICS, ARMY MUSIC SCHOOL, WASHINGTON, D. C.

The Principle of the Color Organ is
Well Illustrated by the Apparatus
Here Shown, and the Scientific Ex-
perimenter Will Find This Machine a
Ve-y Interesting One Indeed. The
Helmholtz Resonators Respond to the
Note Sung, and Cause an Electric
Circuit to be Closed Thru a Lamp.

Tj

EARLY all
composites of a series of higher
partials or overtones, which are

musical sounds are

superposed on the fundamental

sound produced by blowing a pipe
like that of a flute, clarinet or trombone,
as well as sounds of strings excited by
friction like the violin, or by striking as
1s the case with piano strings.

The position, number and relative inten-
sitics of these partials present with every
musical sound causes the various tone
qualities of musical instruments. The
flute when softly played has very few of
these partials present. hence the suavity of
tone of its lower register. Again. when
very high sounds arc produced in the upper
register of this instrument. there are prac-
tically none of these partials present, giv-
ing us sounds very much the same as to
tone color or quality.

On the other hand i{ we blow an ohoe.
altho of the same pitch as the flute, its
sounds are very rich and of a decided and
distinct tone color. due to the great num
ber and relative intensities of its partials
or overtones.

With the clarinet we have effccts due to
its cylindrical body (hyperbolic cylinder)
connected with an elastic heating reed; the
odd numbered partials of the harmonic
series are far stronger than the even num-
bered. hence the peculiar sound given by
this instrument. characteristic of the sounds
produced by pipes stopped at one end.

Many musicians who are serious enough
1o study the science of acoustics know the
above facts in regard to musical instru-
ments, but are unable to know how many
o! these partials are present. and what
their position in the gamut of the harmonic
series of each individual instrument, to
account for its tone color

By means of an apparatus like the Har-
monicophone we should be able to solve

SPIRAL

CONTACT
POINTS

ELMHOLTZ
ESONATOR

The Harmomnico-
prhone Shows Notes
and Harmonics
Sounded

this very same problem. A saxophone
player wishes to know how many overtones
or partials. he produces with a particular
sound and tone color; the instrument is
blown directly in front of the Harmonico-
phone. which is tuned to correspond with
the period of vibration of the fundamental
sound of each musical instrument under
test; the fundamental as well as the over-
tones present are received by the diaframs
whose natural periods correspond or syn-
chronize with the rate of vibration pro-
duced by each of the simple sounds present.

By seclecting a standard scale set of
Helmholtz resonators. the device can be
employed as a lhome tvpe color organ, the
lamps being colored different for cach
note. As the different notes are sung or
plaved the corresponding lamps flash up.

A complete set of Helmholtz resonators
are sectired to a board or other suitable
rack in the form of an instrument. Each
of these Helmholtz resonators has a vane
fitted across its mouth between two pivot
points or bearings. This vane is further
fitted with a spiral hair spring so that the
position normally occupied by the vane is
at right angles to the opening in the
resonator. At one edge of the vane. a
small silver or platinum contact point is
rigidly secured and mounted on a piece of
insulating material: adjusted so that it
can touch this contact is another piece of
silver

In Helmholtz resonators there is a tend-
encv for a vane placed across the mouth
to assume a position parallel with the
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INSULATING
STRIP BATTERIES

The Diagram at the Center of the
1llustration Shows the Electric Lamp
Circuit Together with Battery, and
Delicately Pivoted Mica Vane Mount-
ed on a Helmholtz Resonator, so as to
Close the Electrical Circuit When the
Resonator Responds to its Corres-
ponding Note.

=7

opening, or in other words, to close that
opening whenever the resonator is excited.
This same principle is made use of in one
of the very latest designs of electro-
dynamic submarine-torpedoes  controlled
acoustically, which device is described in
the April issue of this journal, page 1152,
U. S. patent No. 1.390.768

\When the flute, violin or other instru-
ment is played. each individual or tunda-
mental note will effect the attuned resona-
tor and the vane in the mouth of the
resonator will close. forming a circuit be-
tween the two points on the vane and insu-
liting stand. thus lighting the lamp con-
nected in series with the points. Of course,
for each particular musical instrument a
different harmonicophone would have to be
constructed to synchronize with the sounds
produced. and it is advisable to secure sev-
eral sets of resonators. shaving a tiny bit
off the duplicate set and a little more off
the triplicate set. which makes for a greater
possihility of locating the harmonics and
overtones and registering these accurately.
The instrument 1s merely in its suggestive
stage and altho experiments have been
conducted with the same. the complete scale
chart has not heen calculated or experi
mented upon.

Scientihic experimenters will be inter-
ested in this machine not only as a color
organ or harmonicophone, but also from
the viewpoint of evervday physics. for the
principle of this sound actuated relay,
which is moreover selective, in that it re-
sponds only to the note to which the
resonator is tuned, will be found useful in
many branches of the electrical and
mcchamcal arts. It would pay those in-
terested in this whole affair. and particu-
larly in its operating principle. to procure a
copy of the patent cited above. which de-
scribes an electro-dynamic submarine-tor-
pedo controlled by sound.
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100.000 WORDS OR
COMPLETE NOVEL

The Newest Idea in Pocket Libraries is That Devised by Admiral Bradley A. Fiske.

as to be Almost Invisible to the Naked Eye.

the Left, and Also in Use by Admiral Fiske in the Center Photo.

The Words May be Typewritten and Then Reduced by Photography, so
They Are Then Magnified by Using the Pocket Lens Holder Shown in Comparison With an Ordinary Book at
A One Hundred Thousand Word Novel May be Printed in This Manner on Five Strips of

Paper, Measuring 6 x 114 x 1-16 in., and Can be Slipped Into the Vest Pocket, as Shown by the Dotted Lines in the Center Photo.

A Library in Your Vest Pocket

N the illustration herewith is shown

the Fiske pocket reading machine. Its

inventor, Admiral Bradley A. Fiske.

produced this machine in order to

create an casy wayv of reading with
out too great a strain on the eves. The
machine is very small and consists of a
light frame of aluminum in which a strip
of paper containing the reading matter
slides. The characters on this strip of
paper  are reduced by photo-engraving
means until they are only one one-hun-
dredth the height of ordinary typewritten
characters. [In order to rcad these almost
mvisible letters, powerful magniiying
glass is fitted to the upper part of the
frame, this magnifier being adjustable
across the frame. so that any line in the
four columns (printed on each side of
the paper strips) can be read. A knurled
knob on the side of the frame. when
turned by the forefinger, moves the paper
strip steadilv up or down to bring new

lines into position under the magnifier,

This pocket library, as it might be
called. in view of the fact that 100.000
words, which is equivalent to an ordinary
novel, can be printed on both sides of five
paper strips, as showu in the accompanying
illustration, these strips slipping into vest
pocket. The rcading instrument folds uj
and is but 6%4” long by 174" wide by 13"
thick, the weight being about five ounces.
One of the features of this pocket library
machine devised by Admiral Fiske, lies
in the fact that one may easily prepare
their own copy on a typewriter. have it
reduced photographically at any photo
engravers, by any photographer or for
that matter do it themselves with a suit
able reducing camera. these reduced prints
then being ready to place in the machine
and read at any time. This arrangement
should work out very nicely indeed for
professional men. not to mention everyday
men and women, who are interested in gen-

cral literature. Doctors, engineers and
other professional men may typewrite or
have typewritten certain data, formulae
etc., and after having these reduced pho
tographically, the 6”"x124” paper strips ca
be carried in the pocket or in a portfolio
and a remarkably large wordage can he
carried in this manner almost unnoticeably.
with regard to weight or bulk

Another feature of Admiral Fiske's in
vention is that books and periodicals mav
he printed at very small cost: instead ot
going into a book shop and having to part
with from two to four hard-earned dollars
just for the sake of reading the famous
Spaniard’s book. “The Four Horsemen of
the Apocalypse.” or “Why Girls Leave
Home,” we will put down six cents on
the counter and demand a copy of our
favorite best seller, or if we feel real
wealthy, we will extricate $2.00 and de-
mand a whole encyclopedia de luxe—and
get it

Wood Alcohol—lHow to Detect It

PRODUCT

By DR. ERNEST BADE

ligenous acid comes

of the dr
distillation of
our northern
hardwoods
such as maple. birch
and beech, is wood al
cohol. The wood cut
into cords, is sea-
soned for one year be-
fore it is placed on
iron cars and rolled
mto a large, airtight
chamber, the retort.
The doors are her-
metically sealed, and
the whole s then
gradually heated. In
about two hours
the heat in the oven
is so great that water
begins to distil over
together with a small
quantity of acid. Six

over and continues to
distil for the next 12
hours. This substance

Copper Wire Spiral is
Heated Red and Plunge.
into the Mixture to be
Tested for Wood Alcohol.
Test Tubes A and B Show
the Presence and the Ab-
sence of Wood Alcohol.
The Contact Rings in Both
Cases Can be Seen, the
One Without the Wood
Alcohol is Hardly Dis-
tinguishable While the
Other Tube, Containing
the Wood Alcohol, Shows
a Heavy Ring, Red in
Color, and of Some Thick-
ness, Together with Red-
dish _ Flocks Above the
L Point of Contact.

contains tar, heavy
oil, acetic acid and
wood alcohol. This

hours later the pyro-

(Continued on page 176)



The Photo Above Shows the Weather-Fish or Loach (Cobitis Fos-
silis), Which Is Strangely Influenced by Coming Electric Storms.
When the Air Is Sultry and Electrified, this Usually Phlegmatic
Fish Is Restless; this Restlessness Attacks It Twenty-four Hours

A Plant that Foretells the Weather.
The Most Important of Such Plants is
the Weather Plant, ‘“Abrus Praecatoris,”
of the West Indies. A Lowering of the
Atmospheric Pressure is Indicated by an
Upward Movement of the Leaves; a Rise
in Pressure Causes a Lowering of the
Leaves Two to Three Days in Advance.

Before the Thunder Storm Approaches.

Photo Above Is that of the Gray Tree Toad

(Hyla Versicolor), a Well-known Weather
Forecaster.

on

Wet Weather It Clings to the Under Side.

On Clear Days this Toad Sits
the Upper Surface of the Leaves; in

On Approach of Rain Storms or Thunder
Showers, the Toad Croaks, and if It Croaks

Plants

Loudly, It Is Quite Certain to Rain.

The Geotrupini, a Family of Dung
Beetles, Are Influenced by the
Atmospheric Electricity. On a Hot,
Sultry Evening When a Thunder
Storm Is Approaching, These In-
sects Become Very Lively, Evinging
a FarlGreater Activity than Usual.

This Bug (Copris Carlina), Is also Remarkable for Its Ability

to Detect Changes in Atmospheric Conditions, and by

Carefully Observing Its Action, Fairly Good Indications of
Coming Inclement Weather Is Possible.

and Animals That

Forecast The Weather

HE science of meteorology and its
attempted weather forecasting, have
long since discarded the prev-
alent superstitions regarding
the influence of the heavenly
bodies. especially the moon, on the
conditions of the weather. Even the
old rules of thumb have been abandoned,
they could not stand the test of science.
There are absolutely no methods by which
one is able to tell what the weather will be
at some future time. In spite of all things,
a grain of truth is hidden in these old
superstitions, and they can be explained
by the simple fact that all changes of
the wecather are, necessarily, preceded by
some well known phenomena. In this way
these rules only confirm a change already
taking place, without distingmishing be-
tween cause and effect
Altho it is impossible to tell what the
condition of the weather will be days and
weeks ahead thru the lack of definite
phenomena, it is possible to recognize
many signs of Nature, which, when cor-
rectly interpreted, will show an unusually
close connection with the changes in the
weather, since the organisms of many ani-
mals are sensitive to approaching atmos-
pheric conditions.
The Geotrupini, a family of dung beetles,
are influenced by the atmospheric elec-
tricitv.  On hot, sultry eveéniigs, when a

By DR. ERNEST BADE

thunder storm is approaching, these insects
become very lively, evincing a far greater
activity than on any other evening. The
night before a rainy day, even tho the
weather is warm and soft and the sky
is clear, one can seek in vain for them.
They do not appear. In this respect these
beetles are living barometers, and far more
dependable than the instrument.

[t is a fact that some insects can per-
ceive sound waves whose frequencies ex-
ceed that of the highest tones audible to
the human ear. Ants, bees, and other
colony-forming insects scem to possess
methods of communication not perceptible
to man. In the face of such facts, it is
not only possible but probable that some
animals can sense the electric waves sent
out by a distant thunder storm. Electri-
fied atmosphcere, ionized air, pressure as
well as moisture and teémperature, arc per-
ceived, and by certain combinations of
such phenomena, reflexive reactions are set
in motion producing an excessive stimula-
tion and activitv. thus incidentally *“fore-
casting” approaching atmospheric changes.

The weather-fish or loach (Cobitis fcs
silis), is another animal which is strangely
influenced by coming eclectric storms.
When the air is sultry and electrified, this
usually phlegmatic fish. is restless and
this restlessness attacks it 24 hours before
the thunder storm approaches. Storm
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rain, and snow, when unaccompanied by
electric displays of one sort or another,
have no effect on this fish.

Birds also are possessors of a discrim-
inating sense for the electricity of the
air.  Many observations have been made
that birds sitting on a tree, suddenly flew
away just before the tree was struck by
lightning. 1f, during a thunder storm,
cne seeks shelter under a tree, one is
safest where the birds are sitting. Should
the birds fly away, it is high time to leave
the vicinity as quickly as possible.

It is generally known that the tree toad,
Hyla, is a weather forecaster. It seems
probable that a simple farmer, who saw
and understood the oceurrences of Nature,
first brought this animal into his service.
On clear davs the tree toad prefers to sit
on the upper surface of the leaves, in
wet it clings to the under side. If the
rain is prolonged, it takes to the water.
But its forecasts have been much discred-
ited since it is not absolutely trustworthy
in cantivity. Only for the coming of
storm or thunder showers does it croak,
and if loud croaking is continued one can
be pretty sure that rain will come.

The leech also possesses the peculiar
property of forecasting atmospheric
changes, and it is certainly curious that it
is just as sensitive as the best barometer.

(Continued on page 175)
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Organ

By JOSEPH H. KRAUS

HICH one of us has not lis-
tened to the enrapturing tones
of the church organ. or the pipe
organs in motion picture play

: Thus. starting with the
houses. and not awakened to its

notes.

notes has heen caretully plotted.
ier udors being assigned to the low notes.
and the sharp pungent odors to the high

three octaves below middle C, the musical

blend harmoniously. Discords will have a
decidedly unpleasant effect but inasmuch as
the composers did not dwell upon discords
to any great extent. the audience will be
saved the rather unusual embarrassment

the heav

bass cleff

appeal? A short time ago a new color notes, and the odors assigned to them. are of smelhng disagreeable combinations
organ came into being and delighted or as follows Some music. \vo(;gd perha[f)s have to bhe
saddened the hearts of those who watched changed and the odors carefully graduated
the harmonious blending of the colors on BA\MSS Sk LRl Geiay so that in the smells wafted over the audi
the screen. This organ had no music ac- g Patchouli B et ence no particular perfume will predomi
companying it. but the colors themselves E, clove bark E. ca nate, except when the loud pedal. or rather,
and the geometrical figures and combina- E. benzoiun I, tuber in these smell organs, the strong odor pedal
B G, frangipane (", orange ﬂo“:r
tions which they assumed. were the in- g o0& A 15 trod upon.
spiring features. This machine was de- B’ clove B. ' It is. therefore. up to the periumer to
scribed in the last issue of this journal B s.}ndah ood (o hot combine the mixtures in much the same
Now, however. an entirely new organ g 5imats g %‘(:‘r‘:’,',‘;“ way as an artist blends colors. or as a
has been developed. which instead of in ! F, jonquil good florist makes up his bouquet. [f it is
spiring and thrilling audiences by sound. Dcrsu‘mf? G. syringa desirable to insert a little contrast mto
or by affecting the screen. so that the 1§ 2lsam of Ef‘:l“pinks 4. tonka bean the bouquet, the appropriate blossoms or
spectators see the color harmontes. trans- (, geranium C. jasmine grasses are used. and so the perfumer. like-
lates music into corresponding odors. D, heliotrope D. nergamot wise would have to employ the proper
The suggestion comes from Dr. Septi- [ 'S, gr clurod aromas.
inus Piesse. a [French chemist. who claims ¢ is de senteur G The arrangement of the apparatus is
that every perfume produces its own par- A, balsam of tolu A, such as to include five or more octavis
ticular effect on the end organs of smell B, Bineaner i of odors, arranged as shown in our illus
terminating in the mucosa. or mucous D, citronel tration. These odors have been discovered
membrane lining the nose. These organs E and placed in their particular locations
are called the olfactory cells, and just as after painstaking research. the odors being
every note has its effect upon the ear and Oi course. the combination of these arranged in bottles and sprayed up into

as the colors have their effects upon the
retina of the eye, so this transposed music

this music of smells—will have its effect
upon the olfactory organz. The range of

(=]
—
=.:..__

¥

odors will create a smell entirely different
from any of the individual qualities of the
vanous periumes and it is necessary that,
in the soft. dreamy compositions, the odors

the air by an atomizer-like action.
In each of the bottles, we may note the
atomizer or sprayer attachment. Thesc

(Continued on page 171)
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In Qur May Issue, We Described the Latest Idea in Color Orgauns, and Now We Have the Pleasure of Introducing the Newest Noiseless Organ—it Delights

You Not With Wonderful Rhapsodies in Sound, But With Wonderful Musical Combinations Expressed by Delicately Graduated Odors.

Dr. Septimus Piesse,a

French Chemist, is Sponsor for This New ““Smell Organ,” and He Has Worked Out the Elaborate Scale of Notes and Corresponding Odors, Which Are Shown
Marked in Their Proper Positions on the Musical Staff in the Illustration Above. On the Right is a Musical Composition Combining Harmonious Smells in the

Form of Chords.
136



Demonstrating Atomic Structures

HE theories of to-day regarding
the structure of an atom assume
that there are one or more elec-
trons negatively charged. which
are in motion about a central posi-
ively charged nucleus. Many attempts
1ave been made to show the structure of
hese atoms and wooden models as well as
zlass tigures have been built for labora-
tory purposes. Few have ever attempted
to make the model structure living. or to
show these electrons moving. A machine

At the Right, We Have
Two Steel Balls Placed
.n Mercury in the Atom
Machine. One Ball is
Stationary and the Other
Rotates in a Spiral Man-
ner Around It. This
Latter Ball Them As-
sumes a Stationary Posi-
tion, While the First Ball
Gyrates. Below is the
Effect of Three Balls in
the Same Field.

In the Center We See a Photograph of the Atom
Machine. It is a Large Coil of Wire Having a
Center Core of Iron. Current Thru a Lamp Bank
is Fed to This Coil. Immediately Above it is a
Hard Rubber Tray Sealed Within a Wooden
Conlainer and Mounted on Suitable Supports.
It Has Five Iron Nails Projecting Thru It

made by one of the leading scientific in-
striiment  manufacturers.  tollowing  the
suggestions of Prof. Ramsey of
[ndiana University. brings to the atten
tion of students the possibility of inter-
preting electronic movements, so that they
will conform with almost every modern
teaching.

Essentially this instrument consists of a
large magnet mounted upon a base. Two
uprights hold a tray of wood ahove this
magnet. which tray ts coated on the iuside
witl hard rubber. Thru the bottom of
this trav project five small points of iron,
one at the ceuter. and the other four
equidistant from the center point. and
from each other. The center point is con-
nected to one terminal and the four other
electrodes to the other terminal of a direct
current source capable of passing fve or
six amperes thru the trough when mer
cury is placed i it. The electro-magnet.

when it 15 energized, and when current is
likewise allowed to pass thru the mercury,
causes a rotation of the mercury in the
wooden tray. Into this mercury are dropt

one or more steel balls as required in the
experiment.

magnetic lines ot force. Sometimes one
ot the little steel balls will start from the
outside and apparently try to escape from
the systenr. At other times a ball will
fly out of the sytem entirely. For best re
sults current in the solenoid and current
passing thru the tray should be regulated
and the mercury should be kept strained
its surface at all times must be clean.
The ettects obtained could. for instanc

be likened to disturbances due to X-rays
when a cathode-ray hits an atom of plat-

At the Left is a Photo-
graph of Two Balls in
Motion Taken Before
Either Has Had a Chance
to Assume a Stationary
Position. Below is thz
Novel Effect Sometimes
Produced When QOne of
the Steel Balls is Sud-
denly Thrown Out of the
Field or Another Ball is
Permitted to Enter the
Field

\When two balls are placed on the rotat-
ing surface they do not rotate about the
ceitter as one would expect, but one ball

will remain stationary for a moment, while
the other rotates spirally around it. This
rotating ball then comes to rest and th
first commences its gvrations. \Vith three
halls the motion is more complex. Each
takes its turn at the center. and the other
two rotate. and so on; as more balls are
added. a different movement is establisht
until enough are added when the motion

hecomes very complicated. [t has been
suggested that this movement approxi-
mates planetary motion. 1f a ball is

allowed to conte in from the outside. there
is a great disturbance of the entire sys

tem.  This is noted particularly when
rings. and the outfit s supplied with
several. are snapt into thin respective

grips on the under side of the trough.
These iron rings serve to coucentrate the

These Nails Provide For the Access of Current

to Mercury, Which is Placed in the Hard Rubber

Container. Consequently There is a Magnetic

Stress Set Up in the Mercury, Which is Cut by

the Magnetic Force Produced by the Coil. Suit-

able Grips for Holding the Flux Concentration
Rings Are Found Under the Tray.

imum; or when the ball tries to escape
from the syvstem the illustration could b
taken as an example oi a photo-elcctric
etfect. or ionization produced by hot
bodies. [n case the ball flies out from

normal rotating teld. we could use the
itlustration as an explanation o «/phu
ravs being shot out from a radio-activ
suhstance. and when a ball starts out at
irregular  intervals  tangentially and s
caught over the magnetic field outlined
by the ring. the ball could represent the

pha-particle and the escape of the beta
rays aund the gamma-radiations could be

explained as being due to the disturbanc
in the atom demonstrated by the rear
rangement oi its  electrons Countless

other scientific similes will suggest the
selves to the experimenter asx he changes
the height of the trav or varies the mag
netic thux or else the current density in
the trough containing the mercury

Phosphorescent Light Obtained From

A completely dark auditorium  was
flooded with invisible ultra-violet light
which caused faces and clothes of the

audience to shine with ghostly phosphor-
escent light when Proi. R. \WW. \Wood of
the Johns Hopkins University addrest the
annual meeting of the American Iustitute
of Chemical Engineers, recently at Balu-
more. Md.. and demonstrated some of the
wouders of high-power ultra-violet radia-
tions

Teeth and eyes shone with great bril.
hancy and gave off bluish white light
But those tn the audience with artificial
teeth were detected hy the ultra-violet
rays. Jmitation tecth do not phosphoresce

Violet Rays

and appear as black as charcoal. as do
articles of china and white porcelai

The lens or “pupil” of the eve is also
phosphorescent—that is, it actually emits
visible light when illwninated by the in-
visible ultra-violet ravs. Dr. \Vood ex-
plained. This phosphorescent light. which
15 sent out by the lens, passes into the eye
as well as out into the room, and. falling
upon the retina. produces the curious
optical tllusions which make the entire
room appear as if filled with a luminous
hize of pale lavender color.

In producing high power fluorescenc
aud phosphoresceiice. Prof. \Vood em-
ploys in lus work a very powerful quartz
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mercury arce lamp. Quartz glass is trans
parent to the mystic ivisible ultra-violet
radiations which are given off hy the

latp.
This apparatus was developed during
the war by Prof. Woodl, who held a con

mission as major in the Science and Re
search Division of the Air Service. T
ultra-violet Iamp was adapted to secret
signaling at niglt. for marking land:ng
ficlds for night-flying aircraft. and a-
posmon light for ships in a convoy run

tng  dur The distant lamp could be
picked up only by the aid of special
wide augle telescope provided with

phosphiorescent screen in the eve-piece



First Prize $25.00

CHARGING CUT-OUT GOOD
ALARM RELAY

Procure a combination charging cut-out
and current-voltage regulator. Disconnect
the shunt coil from the series coil. Con-
nect one end of a shunt coil to the ground
and the other end to the dead side of igni-

Storage
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Carfridge FPush
\Yﬁ' ﬁ«s; 7 Button-_ L@J
“lgnition Switch

A Thief-proof Circuit—the Double Wound Relay
Being a Battery ‘“Charging Cut-out.” The Cart-
ridge Fuse is the Secret Switch, and is Put in Place
wben Parking the Car, and Removed when the
Owner is Ready to Start the Car.
tion switch thru a secret switch. Leave
the series winding and the cut-out contacts
(normally open) in series, and shunt these
with a push-button. Break the ignition
circuit in a convenient place and connect to
the regulator contacts (normally closed).
Decrease the air gaps on both, and increase
the spring tension slightly on the regulator
contacts only.

When thief closes the ignition switch the
shunt coil receives the current thru the
ignition and secret switches. Core is mag-
netized and opens ignition circuit and
closes the horn circuit. Even if the ignition
circuit is opened again, the klaxon or other
motor-driven horn continues to blow, its
contacts held closed by the magnetic flux
supplied by the series coil. To stop the
horn, it is necessary to close the contact
at the secret push button which shunts
the relay and opens the contacts. If the
ignition switch remains on, the horn can-
not be stopped. This must, therefore, be
turned off to start the car successfully.

Contributed by JOS. OSWALD.

Second Prize $15.00
USING FORD COIL WHEN
“YOURS” BURNS OUT

Since most cars are equipped with bat-
tery ignition, and as often happens, there
is considerable trouble with ignition coils

iCardboard o insulate Vibrator Foints

Breaker
" Box

&

Jgnition
Switch

* oo

g

I Jfamyeﬂa//ery-,
12 fo Switch & Battery = Ground

This Diagram Shows How a Ford Coil Can be Used

with a Regular Distributor and Breaker Box to
Replace a Burnt Out Coil.
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NOTICE TO CONTRIBUTORS

INDLY note a change in this contest,

For the coming months we would

like to receive from our contributors
articles on the following subject:

ELECTRICITY ON THE CAR

We believe that there are hundreds of
new electrical ideas that can be incorpo-
rated in the car that our readers would
like to know of. What we are particularly
interested in are novel stunts. new devices,
new kinks, and new hints made possible by
the electric current.

In order to win a prize the first requisite
is that the device or suggestion be practical.
The term PRACTICAL will be the keynote
of this contest.

You will be more apt to win a prize if
you will design the device yourself, and
make a photograph of it, sending the same
to us.. Ideas are all right, but the reader
wants to see that the device actually has
been made, and WORKS.

The following prizes will be paid:

T

TR0

HINTI I

...... " " i i

Tt

FIRST PRIZE...... $25.00
: SECOND PRIZE...... 15.00 :
: THIRD PRIZE...... 10.00 §

All other accepted articles which win no
prizes will be paid for at the rate of $1.00.
Each article submitted should not be longer
thand about one hundred to two hundred
words.

Address all manuscripts to EDITOR
“MOTOR HINTS,” care of this publica-
tion.

e I

necessitating tying up of the car, while
the service man orders a new coil, some
method of permitting the car to operate in
such a pinch is of considerable value.
This trouble can be easily remedied by a
Ford ignition coil which will give service
equal to the best coil. The method of
making the device is quite simple. Solder
wires to the Ford coil, as shown in the
illustration. No. 1 is a ground fastened
to any metallic part of the car; 2—the lead
to the ignition switch, and then to the
battery; and 3—the lead to the distributor,
which should be of heavy rubber covered
(ignition cable) wire. It is necessary that
the vibrator points be opened, and a piece
of cardboard inserted between the contact
adjusting screw, and the contact point on
the vibrator. The screw is then tightened
down to hold the cardboard in place. The
device has given very efficient service, and
in fact a coil broken down replaced in this
manner has not been changed for the regu-
lar article for quite some time. The sys-
tem is particularly serviceable because the
Ford coils can be purchased in nearly
cvery town, regardless of its size; whereas
the regular spark coils for the machine
may take several weeks before they reach
their destination in out of town places.
Contributed by R. V. SAVAGE.

Third Prize $10.00
MAGNETO “THIEF-PROOF”
TRICKS

One of the simple ways to make your
auto thief-proof is to cut off the ignition
current between the armature of magneto
and the spark plugs. This is easily done
by removing magneto conducting rod H.
The current instead of being distributed
to spark plugs will simply jump safety
gap. As there is no spark at spark plugs
your engine will not run however many
times it may be turned over.

Another simple way to make your auto
thief-proof is to turn magneto safety gap
cover spring, H2, until it hits the steel
magnet, thus making the safety gap zero.
As an electric current will always take
the path of the least resistance it will
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pass from spring H2 to steel magnet,
instead of across spark plugs. As there
is no spark at the spark plugs your engine
will not run, however many times it may
be turned over,

Contributed by

EVERETT D. MIDYETTE.

9.,

The Magneto Feed Rod ‘“H” is Removed and Car-
ried in the Pocket when Leaving the Car. The
Spark from the High Tension Magneto Will Jump
the Safety Gap but Never Reaches the Distributor.
Another Stunt is to Turn the Safety Gap Cover
Spring, so that it Touches the Steel Magnet, thus
“Short-circuiting” the Gap.

CLEVER CARBURETOR LOCK

This device consists simply of one piece
of brass or copper wire about !§ inch in
diameter, and bent as shown in the illus-
tration. The only tool which is required
to install this device is a !g inch twist
drill. The wire is so arranged that when
it is lifted and turned back along the top
of the carburetor (motor side), it is in-
visible to the unknowing person; at the
same time it holds the cork afloat in the
off position. This keeps the needle valve
of the carburetor closed. The wire may
be quickly turned to the on position, and
the bent end drops down over the side.

Contributed by T. R. STEIN.
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A Simple Carburetor Lock Made from a Piece of

Wire, Bent so that when Lifted and Turned Back

it Holds the Cork Float in the ‘*Off” Position, thus
Keeping the Needle Valve Closed.




Practical Chemical Experiments
By Prof. FLOYD L. DARROW

QUALITATIVE ANALYSIS—SECOND PAPER

Right: The Fact That Antimony Deposits Itself
in a Metallic Form Upon a Platinum Foil May
be Employed in Determining the Presence of
That Metal. The Student Chemist is Here
Shown in the Act of Performing Such a Test

Lett: The Usual Method of Washing

a Precipitate is IMustrated Here. A

Precipitate Collected on a Filter

Paper Has a Stream of Water Gently
Played Upon It.

Right: Hydrogen Sulphide Precipi-
tates Are Often Heated Previous to
the Filtering Processes, to Insure
Complete Precipitation of the Sul-
phides Formed by Passing Hydrogen
Sulphide Gas Into the Unknown
Solution.

In the Lower Left-Hand Corner of This
Layout is a Photo of an Ingenious Hydro-
gen Sulphide Generator Which Supplies
Gas at a Fairly Constant Pressure. This
Gas, When Passed Into a Solution Con-

(Center Photo).

There are Several Methods of
Transferring Precipitates to a
Test Tube; One of Them is [llus-
trated at Right. In Performing
This Work, a Small Bone or Glass
Spatula is Used to Scrape the
Precipitate From the Filter Paper
and Then Inverted Over the
Mouth of the Test Tube, and
Forced Off the Spatula by Another
Scraping Action. Another
Method Frequently Used is to
Remove the Filter Paper From the
Glass Funnel, Spread it Qut, and
Then Continue in the Manner
Described.

™M

taining Saits of Various Metals, Forms
Insoluble Sulphides of Some of the Metals.

N the last article we had just hnished
the preliminary experiments on the
metals of Group | and were ready
tor their systematic separation
tnalysis:  In an Erlenmmever flask
v beaker place a mixture of 10ce. cach of
olutions of silver. mercurous and lead ni
trates.  Add dilute hydrochloric acid until
upon vigorous shaking or stirring no fur
ther precipitation occurs, The white pre
cinitate is a mixture ol the chlorides of
these metals.
The next step is to filter. catching the
ltrate in a clean beaker. This filtering
may be done with or without suction
T:st the filtrate for complete precipitation
by adding a drop of hydrochloric acid. No
precipitate should form. [f one should
fecrm, however. it shows that not enough
of the group reagent. ic.. hyvdrochloric
acid. was added the first time. and it will
be necessary to add more and refilter. using
the same filter as betore
\Wash the precipitate on the filter by
pouring cold water thru it. Usuallv hot
wiater would be used. but vou will recall
that lead chloride is soluble hot water
F11 the filter with water and allow it tc
run completely thru.  Then repeat once
[ .cad advantage of the fact
that lead chloride is soluble in hot water.
heat about Scc. of water to boiling and
pour it thru the precipitate
Right here we might in passing point
out that Qualitative Analysis is largely a
matter of differences of solubility. [t has
heen one of the chief duties of the chemist
to determine these differences. and then
ermbody them in a systematic procedure for

1dKn

the separation ot the metals. Of course
the identification of o particular element
depends. after some compound of it has
been separated. upon a characterisuic test.

The hot water will in this case dissolve
the lead chloride. but not the silver and
mercurous chlorides.  The fltrate. which
should have been caught in a clean test
tube, is divided into two portions. To
one of them add dilute suliuric acid and
a white precipitate ot lead sulphate will
form. At this point nothing but lead
could be present in the filtrate which vou
have obtained by pouring hot water thru
the precipitation

[t it worth while to se¢ just why this
15 true.  To hegin with hydrochloric acid
will  precipitate only silver. mercurous
and lead chlorides. Iiven if salts of all
the other metals had been present in the
mixture that vou took. none of the other
chlorides would have been precipitated.
for the simple reason that only silver. mer
curous and lead chlorides are insoluble
Then of these three chlorides only lead
chloride is soluble in liot water. So vou
see every other metal would be excluded
Peculiar. isn't it, that a metal may be
thus run down?

Now, if you have not forgotten that
vou still have another portion of the fil
trate produced by passing hot water thru
the precipitates. add to it a few drops of

solution of potassium chromate or po
tassium dichromate. <ometimes called hi
chromate. and vou will obtain a heavy
precipitate of lead chromate. usually called
clhirome yellowe and an important pigment

In an unknown solution these precipi
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tates are perfectly conclusive of the pres
ence ot lead. Since lead chloride. how
ever, 15 somewhat soluble even in cold wa
ter. lead will also be found in the second
group. as vou will see

Sl Before proceeding to separate
the silver and test for it. you must remove
all of the lead chloride irom the precip
tate remaining on the filter paper by re
peatedly pouring hot water thru it. Con
tinbe to wash the precipitate until the
washings give no reaction with potassium
dichromate.  The washings may be thrown
away

Now pour over the precipitate remainiog
on the filter 2 or 3 cc. of ammonium hy
droxide thoroly moistening it. To the f
trate add dilute nitric acid until an acid
reaction is obtained with litmus puaper
A white precipitate of silver chloride will
appear upon the addition of the acid. This
is the proof of the presence of silver

What has happened is this: The am
monitum hydroxide dissolves the silver
chloride, but not the mercurous chloride

anuther difference of solubilities. But the
double compound of silver chloride and
ammonta. which forms and passes thru
into the filtrate, is easily broken up hy
the nitric acid with the consequent precipi
tation of stlver chloride

Mercurous Mercury: We speak of mer
curous mercury, beciause. as has already
heen pointed out. mercury forms two series
of salts, mercurous and wercuric. Mer
curic chloride had it been present. as it
might be. would not appear here because
unlike mercurous chloride. it is soluble
[t must he looked for in the next group
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At the same time that you poured am-
monium hydroxide thru the filter, you ob-
served that the residue turned black. This
i1s due to a complex combination between
the mercurous chloride and the ammonia,
and is usually taken as sufficient proof of
the presence of mercurous mercury.

To be periectly sure make a hole in the
bottom of the hlter and rinse the black
precipitate into a test tube. Allow the
precipitate to settle. Then decant, t.e., pour
off, the liquid as completely as possible.
Dissolve the precipitate by boiling in a
very little aqua regia, a mixture of three
parts of concentrated hydrochloric acid to
one part of concentrated nitric. Dilute
the solution with an equal volume of water
and test it for mercury by adding a solu-
tion of stannous chloride. The mercuric
chloride, which has formed by the solution
in aqua regia, will be reduced by the
stannous chloride first to mercurous chlo-
ride and then to metallic mercury, if
enough of the reagent is added. A gray
precipitate will appear. This is conclusive
proof of the presence of mercury.

At this point it will be excellent prac-
tice to have some friends prepare an un-
known solution containing some or all of
the metals of Group I, which you will
analyze. At first liberal quantities of
each salt should be added followed by
unknowns containing much smaller quan-
tities. In this way you acquire experience
in manipulation and procedure and, most
important of all, sharpen your powers of
observation.

Grour 11

This is known as the Hydrogen Sulfide
Group, because hydrogen sulfide is the
group reagent. Altho this is a foul smell-
ing gas, you will soon become used to it.
Its odor 1s never absent from the qualita-
tive laboratory and no chemist feels at
home in its absence.

Before proceeding with this group, your
first requirement will be some sort of
hydrogen sulfide generator. An ordinary
hydrogen generator may be employed, but
it is not automatic. A better one can be
made irom a large mouthed bottle and a
lamp chimney, as shown in Figure 1. The
chimney must be able to fit inside the
neck of the bottle. Into the constriction
in the chimney fit a perforated lead disc
to support the iron sulfide. In the top
insert a one-hole rubber stopper carrying
a glass elbow tube. About an inch from
the top of the chimney place a support
made by twisting together two pieces of
heavy aluminum wire and projecting so as
to catch on the edge of the bottle. At-
tach to the elbow tube a length of rubbe:
tubing and glass delivery tube. To regu-
late the flow of gas the rubber tubing
must carry a pinch cock.

To charge the generator place lumps of
ferrous sulfide upon the lead disc until
the chimney is two-thirds filled. Put
dilute sulphuric acid into the bottle until it
is somewhat more than half full; upon
opening the pinch-cock the acid will rise un-
til it reaches the iron sulfide. It will then
begin to generate hydrogen sulfide gas and
push the air from the chimney above. \When
the pinch ¢ock is closed, the gas exerting
pressure downward will force the acid
from the chimney and stop the action.
The action is sometimes slow in starting,

Atoms Not

The first successful experiments in split-
ting up a chemical element into two
weighable portions which have different
properties have been reported by Prof.
William D. Harkins. of the department of
chemistry of the Universjty of Chicago.

“What we have considered elements are
not actually elementary,” says Prof. Har-
kins. “For more than a hundred years
1t has been considered that all of the

but when once going you wHl never lack
for a supply of the reagent.

This group is divided into two sub-
groups.

Sub-Group A: The metals of this
group are mercuric mercury, lead, bis-
muth, copper, and cadmium. The sulfides
of these metals are insoluble in a reagent
known as yellow ammonmm sulfide.

Sub-Group B: To this group belong
arsenic. antimony, tin, gold and platinum.
The sulfides of these metals are soluble in
yellow ammonium sulfide, but are repre-
cipitated as sulfides upon the addition of
dilute hydrochloric acid to the solution.

The metals of both sub-groups form sul-
fides with hydrogen sulfide which are in-

soluble in cold dilute acids. And it is
Finch Cork,
\
Wire
Chimney
Swppory,
!

E?fr-fomfed[mdﬂ/[sk

A

Home-Made Sulfide Generator Made from a
Glass Lamp Chimney and a Large Mouthed Bottle.
A Perforated Lead Disc Is Placed Inside the Lamp

Chimney. Fig. 1
this insolubility that puts them in a
group by themselves. Taking copper

sulfate as an example you will observe
from the following equation,

CuSO.+H.S=CuS+H.SO.

that in the precipitation of the metallic
sulfide an acid also is set free. sulfuric
acid in this case. Now the sulfides of the
metals of this group are insoluble in the
acids formed at the time of their precipita-
tion. Other metallic sulfides cannot be
precipitated by hydrogen sulfide. because
while many of them are insoluble in water
they will not precipitate in the presence
of the acid that would be set free at the
same time. Again we see that it is differ-
ences in solubility that determines the
grouping of the metals.

Yellow Ammonium Sulfide: This re-
agent is prepared by bubbling a slow
stream of hydrogen sulfide thru a tall cyl-
inder or bottle of strong ammonia water
for some time, i. e., until a distinct yellow
tinge appears. Then dissolve in it a con-
siderable quantity of powdered sulfur.
This gives a decidedly vellow solution
having the formula (NH.).Sx. The x
stands for any amount of sulfur required
in a chemical reaction.

Science and Invention for June, 1922

PRELIMINARY EXPERIMENTS—
(Sub-Group A)

Mercuric Mercury: Into 10 cc. of a di-
lute solution of mercuric chloride (corro-
sive sublimate) pass a slow strcam of hy-
drogen sulfide as long as a color change
appears in the precipitate. \Warm the
contents of the test tube or flask and al-
low the precipitate to settle. Pour off
the clear liquid and wash three or four
times by decantation, i. ¢., by pouring in
cold water. shaking, allowing to settle and
then decanting the wash water.

The black precipitate is mercuric sul-
phide. Just as the compound of mercurous
chloride and ammonia was dissolved in
aqua regia. so may this be. Dissolve it in
a very little boiling aqua regia, cool the
solution and add stannous chloride. As
before a grayish precipitate of metallic
mercury will form.

Lead: Warm 10 cc. of a solution of lead
chloride made by shaking the salt with
cold water for some time. As already stated
lead chloride is slightly soluble in cold
water. Into the warmed solution pass hy-
drogen sulphide as long as a precipitate
scems to form. Allow the lead sulfide
to settle, decant, wash, and boil with 1 cc.
of dilute nitric acid. Add a few drops of
ammonia hydroxide and then potassium di-
chromate. A yellow precipitate of lead
chromate will form.

Bismuth: In preparing your solution of
bismuth chloride a white precipitate of bis-
muth-oxy-chloride may form but this will
do no harm. Into 10 cc. of the warmed
solution pass hydrogen sulfide. Allow
the precipitate of bismuth sulfide to set-
tle, decant. wash and boil with 1 cc. of
dilute nitric acid. To the solution of bis-
muth nitrate add two or three drops of
dilute sulphuric acid and then ammonium
hydroxide. The precipitate that forms is
a basic oxide of bismuth. Filter and wash
the precipitate upon the filter paper by
pouring water thru it once. Allow three
of four drops of dilute hydrochloric acid
to fall upon the precipitate and catch the
solution 1n a clean test tube. To this add
from 10 10 20 cc. of water and a white pre-
cipitate of bismuth oxychloride will form.

Copper: Subject 10 cc. of a dilute solu-
tion of copper sulphate to exactly the same
treatment as was given the solution of bis-
muth. Upon the addition of ammonium
hydroxide to the clear solution a beautiful
decp blue color will appear, even ii only
traces of copper are present. This is
taken as proof of the presence of copper.

Cadwmiwm:  Precipitate cadmium sulfide
in the usual way. Filter and wash the pre-
cipitate upon the filter once or twice. Then
make a hole in the bottom of the filter
paper and wash the precipitate thru with
the least possible amount of dilute nitric
acid. Boil the mixture and to the solu-
tion of cadmium nitrate thus produced add
two of threc drops of dilute sulphuric acid
followed with enough ammonium hydrox-
ide to give an alkaline reaction. Now add
hydrochloric acid until an acid reaction
occurs and then a pinch of iron filings.
Boil for a short time and then pass hydro-
gen sulfide into the solution. A yellow
precipitate of cadmium sulfide will appear.

In the next article we shall take up the
i)l'stematic analysis of the metals of Group

(To be continued in next issue.)

AliKe, Says Prof, Harkins

atoms of a single element are exactly
alike. It is now found that most elements
consist of two or more~—usually not more
than seven—different kinds of atoms.
Each of the species or kinds of atoms
which make up a single element is called
an ‘isotope,” which means that it acts ex-
actly like all of the other species of atoms
which constitute the same element.
“Thus lead, considered to be an ele-

ment, is found to consist of isotopes
which act almost exactly like ordinary
lead, and are only appreciably different in
that their atoms are heavier or lighter
than the average weight of an atom of
ordinary lead. That lead consists of
isotopes whose atoms weigh 206, 208, 210,
212 and 214 was first recognized by the
English chemist, Soddy, nearlv ten years
(Countinued on page 172)



Experimental Flectro-Chemistry
By RAYMOND B. WAITLES

NO.

HE presence of ions in a liquid re-
sults in that hiquid being capable of
conducting an electric current. Such
4 substance as sodium chloride
(common table salt). in the dry or
solid form is devoid of ions. Pure water

is devoid of ions, but if the salt and the
! . the salt dissolved in
ions of sodium and chlorine are

Galvanomefer

water are mixed. or
the water.

!
Foil contact
F1G.1 Pure water—"

Electrolytes Conduct Electricity Because of the

loas Which They Contain. Pure Water and Salt

Coatain no fons but When Mixed, Ions Are Formed.
Water is Necessary for Tonization.

furmed, and the resulting sodium chloride
solution or electrolyte will readily pass an
electric current
A battery and an indicating instrument
steh as a galvanometer or sensitive am
meter is connected as shown in figure |
with electrodes which are immersed in
distilled (or rain) water. \Vires connect-
ing the electrodes with tin foil strips at-
tached to the surface of the crystal of
reck salt (sodium chloride) are also in
claded in the cirenit.  Under the above
cenditions, the indicating instrument will
not respond to the local battery for no cur
rent Hows thru the circuit. Fhis is because
the liquid and the crystal are devoid of
ions.  Now. if the crystal of rock salt
he dissolved in the water. 1oms will be
forimed, and the lignid will be rendered
conductive
Certain substances jonize (the act of
viclding ions) or produce more ions than
oher substances.  Figure 2 shows an ap-
paratus set up which will readily hring
e this fact.  Three glass tubes A, B
and C are cork stoppered at cach end. At
short metal electrodes are thrust
thru. At the other ¢end of the glass tubes
a1d thru the corks movable wire electrodes
are inserted.  These movable electrodes
AIE . should bhe capable of being
inserted thruout the length of the glass
tnbes.  Small flashlight battery lamps. L
. are connected in series with each
olass tube as shown.  The entire three
lamps with their tubes are then connected

Orying tube
(Calcium chloride)

HC1 Generafor
Toluene _—=
CeHsCH,
FIG.3

Hydrochloric Acid Gas Dissolved in Toluene
(Toluol) Will Not Form an Electrolyte.

in parallel. the whole being fed by a stor-
age battery as indicated.

The glass tubes A, B and C should be
filled with the following solutions respec-
tively :

Tube A, coucentrated hydrochloric acid.
18 grams to 3ce water

Tube B. 245 grams ot strong sulphuric
acid dissolved in 500cc water

Tube C. 15 grams of 99 per cent. acetic
acid dissolved m S00ce of water

lLach of the above solutions coutains one
gram equivalent of replaccable hydrogen.
and are called normal solutions. The
contain 1.008 grams of such hydrogen per
liter.

Substances (such as normal solutions
which countain the same weight ot hydro-
gen atoms do not always possess the same
properties. The property of dissociation,
or the splitting up ot molecules 1o form
ions. for instance. varies widely among
different acids or solutions of normal
strength, Because of  this variation of
dissaciation.  the electrical  conductivity

An Interesting Experiment With a Solengid Made
from a Rubber or Glass Tube Coiled Around a
Drum. An Electrolyte Fills the Tube and is Con-
nected with a Galvanometer. A Magnet Plunged
Into the Solenoid Causes a Current to Flow.

varies so that with the apparatus set up
as shown in hgure 2. the lamps will hght
cqually as bright ouly after adjusting the
movable electrodes. ME [t will be
found. that, with the movable electrodes
pushed into the tubes and offering equal
surface exposure. or with the same length
of electrode surface in the solutious. the
lamps will glow with varying britliance.
It can bhe seen that hydrochloric acid con
ducts the current the best. sulphuric acid
next. while acetic acid conducts the current
but poorty. The cause of this is the degree
of ionization. Altho the same weight of
replaceable hydrogen atoms present in each
tube  (for all acids contain hydrogen
atoms). there are not the same number
of hydrogen ions (and it is the ions which
conduct the current) present. because the
different molecules do not split apart or
ionize to the same degree. [nstead of lamps,
a millammeter can bhe inserted in cach
branch of tie circuit and the deviation or
deflection noted.  Using this instrument.
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2—PROPERTIES OF IONS: DEGREE OF DISSOCIATION

the needle will swing away irom the zero
pommt to a greater distance with hydro-
chloric acid than it will with acetic acid
Pure water does not conduct an clectric
current.  The chemical formula for water

¥
M IM Baftery

The Electrical Conductivity of Electrolytes is
Governed by the Degree of lonization. Each

Lamp Burnsat a Different Brilliancy With Differeat
Electrolytes in the Successive Tubes A, B and C.

FIG.2

is H.0. Hydrogen aloms are present. but
hydrogen ions are not.  This 1s the reason
why pure water does not conduct an clec
tric current. It is the ion which transports
the electric current.

All acids ionize and all acids contain
hydrogen ions.  Hydrochlorie acid is really
hvdrochloric acid gas dissolved in water
The pure dry gas does not conduct elec
tricity. as can be shown by the following
experiment. Hydrochlorie acid gas is gen
crated (fig. 3). passed thru a tube of cal
cium chloride to dry it and theu passed into
dry toluene (toluol).  The gas will dis-
solve, but the resulting hiquid will not con-
duct an electric current tor the hyvdrogen
atoms of the hydrochloric acid have not
vet developed hydrogen ions.  The liguid
mmmediately conducts electricity upon the
addition of water to it.  The generating
tlask should contain 25 grams of sadivm
chloride and 30cc ot sulphuric acid. t
Gentle heat will start the reaction. Care
should be taken to keep the battery jar
or electrolyzing vessel containing the to-
luene at a distance from the gas generator.
for toluene is inflammable. The toluenc
used should he water free. which can be
accomplished by shaking with  calcinm
chloride.  Water, then. is necessary for
ionization

Electrolytes Behave Similar to Metallic
Conductors
Because an electrolyte is a liguid and
conducts electricity. a natural question
be asked would be. “Does it behave sim-
ilarly tn a solid or metallic conductor ?”

(Continued on page 166)
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Building a Double Neck Harp-Guitar

By C. L. EDWARIDS

It is best to make the body form of
several thin boards laid with the grains
crossing and glued together.

HE following description explains

the correct way to assemble the

parts of the Harp-Guitar shown in

the drawings and, in addition, de-

scribes the general process of Musi-
cal Instrument Building so that any Regular
Guitar, Lyre-Guitar, Bass Guitar, Mando-
lin, Zither, Lute, Ukulele. Autoharp, Ccles-
taphone. or Guitar-Mandolin, can be casily
assembled, as the methods of bending
wood, gluing, clamping, purfling, inlay-
ing. etc.. are practically the same, and the
various clamps, forms, etc.,, can be casily
designed for each instrument.

In general tops or sounding boards are
made of spruce or clear Northern pine.

Sides. backs, necks, fingerboards, etc.,
arc generally made of rosewood, cherry,
mahogany, walnut, birch, maple or similar
woods.

Fingerhoards are generally dark to show
frets and position marks better.

Bridges, frets and string nuts can be
made of metal, bone, hard wood, ivory,
etc.

Always use first quality, well seasoned
stock.

Hard wood string nuts and bridge and
metal frets are recommended for the harp-
guitar.

Cross braces and blocks are made of
hard or soft wood to suit the instrument
according to the strain they have to with-
stand.

Celluloid, ivory, pearl, metals and fancy
woods are used for ornamental work.

All these supplies can be obtained from
wood mills doing cabinet work.

Gluing Directions

Never use fish glue or any kind of
prepared glue, always use the best cabinet
makers’ glue freshly prepared. Keep the
glue pot clean. Try test pieces. No. 21,
often. Do all your gluing in a place that
is both warm and dry: never glue cold or
moist pieces. \When heating wood pieces
have the heat strike equally on all sides
to prevent warping. Don't try to work
upon a piece while glue is drying.

When gluing two parts together, put
the glue on the cooler part. but have both
warm. Slightly roughen the surfaces to
be glued. Fill the pores of end grains
with thin glue; let this dry, and scrape
smooth before applying the regular glue.
Clean off the surplus glue and any that
oozes from between the joints at once
with a damp cloth or scrape smooth when
dry.

Assembing Directions

Top No. 1 and back No. 5 are shown
only a little past the center line. The
other side, not shown, is precisely the
same.

Have flat boards about !4 inch thick
with one straight edge. Lay drawings
of top No. 1 on one of the boards with
center line on the straight edge. Cut the
board to outline of top No. 1. Do not cut
out sound hole. Make four of these. They
are to be called “Patterns”.

Using the first pattern lay out body form
No. 17. the pattern forms the inside line
of the body form. This work had better
be done on a band saw to keep sides
square.

The top No. 1, back No. 5 and sides
No. 14 can be made 3-16 inch thick.

Staining, if needed, should be done,
wherever possible after the final smooth-
ing of the wood. If the grain of the wood
rises. smooth down again.

When clamping or holding work always
use pads of some kind to prevent bruising
it. To prevent drying glue from sticking
to whatever it is resting upon, put paper
between work and the gripping device or
table and scrape the paper off when the
glue is dry.

Make two sides No. 14, the head block
No. 6; the latter to be 474 inches deep and
of tough hard wood; made tail block No.
7, 514 inches deep and of hard wood ; make
cross braces C, D, E, F, G on top No. 1
and H, I, J, K, and center strip No. 9 on
back No. 5, also of maple or other hard
wood. Cross braces C. D, E, G, I are 1%
oval in cross section. gradually thickening
towards center, tapering suddenly to knife
edge at ends. Braces F, H, J, K and
center strip No. 9 are flat and of the same
thickness along their entire length.

Center strip No. 9 is not used where
back No. 5 can be made in one piece.

Make about 40 clamps like No. 16; then
procure about 80 spring clothes pins, and
a piece of iron pipe with thick sides about
4 inch-6 inch diameter and 12 inch long.
Have outside of pipe clean.

Make bending blocks No. 18 and cross
brace of any wood.

Make two string nuts No. 12 and bridge
No. 3 of very hard wood and then right
and left necks No. 10 including heels; make
finger boards No. 11 without frets and
plates No. 13; make plates and finger
boards a little longer and wider "than
shown.

Make top No. 1 of one piece if possible,
otherwise of two pieces glued in center.
Let the edges extend 14 inch beyond draw-
ing. Glue cross braces in place, using
weights or other mcans to hold the braces
in place while drying.

Make back No. 5 in a similar way, let
edges project 14 inch, only do not glue
cross braces in place until the back has
been heated to a very high temperature
so that it is hot clear thru and very dry,
then still keeping it at this temperature,
glue cross braces in position, keeping it
at the same temperature until glue is dry.
A small room heated excessively is a good
place for this. When cross braces are
fast, remove from the heat. Moisture will
re-enter the wood and swell it sideways; it
cannot swell on the side npon which the
cross braces are located, but will do so
on the other side, thus curving the whole
back, and giving it a better appearance
and tone. Now glue No. 9 between braces.

The back can be bowed also by making
the cross braces thicker, cutting them to
required curve and gluing them to the back.
This makes a heavier construction, but ob-
viates the excessive heating required in the
other method.

Screw body form No. 17 together, leav-
ing about a %” gap at cach end. Now
measure the inside of the body form from
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end to end by a thin flexible strip or shim.
Cut sides No. 14 to this length.

Heat the piece of iron pipe until it will
almost scorch thin soft wood. Moisten
the piece that is to be the inside of one side
No. 14, roll the moistened part on the hot
pipe until it is flexible, then put in place in
the body form, it must touch the body
form along its full length, use clamps if
necessary.

Treat the other No. 14 in the same
way, put bending blocks No. 18 and cross
brace in position and screw ends of body
form together until ends of sides No. 14
butt together tightly.

Glue head block No. 6 and tail block
No. 7 in place, let them project beyond sides
at cach edge, glue gluing strips No. 8§ in
place, holding with spring clothes pins,
then carefully level tops of gluing strips
and sides, lay top No. 1 and back No. 5

in place, if cross braces touch gluing
strips. trim braces off.
Take pieces of strong closely woven

tape about % inch or 54 inch wide and glue
across sides and over gluing strips. Place
about 3 inches apart. These are No. 22.

Lay the back No. 5 in position, mark
where inside of gluing strips comes. Var-
nish or shellac inside of back, but do not put
any glue on the place where the back
glues to the gluing strips or sides.

Glue top No. 1 in position by putting
two patterns over the top and two on the
opposite side to prevent bruising wood of
top and sides. Fasten with clamps No. 16
then varnish or shellac the sides and top on
the inside, first removing bending blocks
and replacing with a stick, remove all loose
pieces from sides or top, replace bending
blocks, and fasten back in same way, or
}he process can be reversed and top put on
ast.

Take out bending blocks and cross brace
thru sound hole, trim projecting edges of
top and back, cutting dove-tails for necks so
that the necks are flush with the top No. 1
and 5 inches apart, center to center at ends.

Take the fret scale No. 15, if it is longer
than dimension, put in a hot, dry place un-
til it shrinks, if too short, put in a moist
place, when right, put on finger board
with end touching front of string nut. The
12th fret should be over where the center
line of necks meets body line; the body
is the assembled top, sides, and back. Care-
fully mark positions; make saw cuts nar-
rower than frets; hit bottom of frets on
edges with corner of chisel to make little
projections that will grip the wood, then
hammer them into saw cuts with some soft
material, do not drive in from the end.

Another way is to make saw cuts wider
than frets and fasten with shellac.

Make some kind of a head-brace; now
glue the neck to the body and the project-
ing end of finger boards to top by taking
any kind of a clamp that will reach one
arm thru the sound hole and press against
the under side of top, the other arm pressing
down on the finger board to hold it tightly
against the top; put head brace in at this
time. This should be mortised and glued to
necks.

A filler strip of some ornamental ma-
terial is fitted and an end peg put in place.

(Continued on page 164)
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Polariscope Made rom a
Microscope

By DR, ERNEST BADE

A Detail View of the Polarizer Show-

ing It in Section. The Microscopic
Cover Glasses are Shown in Their
Correct Position in the Tube B, the
Glasses are Shown at A. Part C Fits
Over the Stage of the Microscope.

Jacket

HE flaming hues of the rainbow,
hidden in the commonest chemical
salts and substances, stand re-
vealed in the polariscope, an in-
strument which resolves ordinary
waves of light into oscillations in one
direction or plane. Its action is like a
grating which screens a beam of light
so that only those rays the plane of whose
waves are parallel with it, can pass, while
all others are reflected to one side. If two
such gratings are used, and if they are
both parallel, light will pass, but if one
is vertical to the other, it is extinguished.
In order to examine an object by polar-
ized light, it becomes necessary to employ
two such gratings, one for the polarizer
and the other for the analyzer. The for-
mer is inserted below the object and the
latter above it. A perfect prism of Ice-
land spar (Calcite) is usually employed,
but two bundles of thin glass plates, such
as microscopic cover glasses, answer the
purpose just as well. One bundle is in-
serted just below the stage of the micro-
scope which polarizes the light rays by re-
flection. The other bundle, which is the
analyzer, is placed on the tube of the
microscope with the eyepicce on top of it,
and. transmits the light.
When the polarizer and analyzer are
paralle! and a double refracting crystal is

The Polarizer in its Paper

Stage of the Microscope.

is Placed Over the

Over It.

placed on the stage of the microscope, the
background and the crystal will both be
illuminated ; turning cither the polarizer or
the analyzer thru an angle of 45 degrees
causes the background to be darkened, due
to the extinguishing of the light waves.
But the light passing thru the crystal will
be made to vibrate in a different plane;
its planc of polarization will be rotated.
This prevents the complete extinction of
the beam of light by the analyzer and re-
sults in a most gorgeous color display.

The materials necessary for changing the
microscope into a polariscope are a few
pieces of cardboard, some glue, and half
an ounce of microscopic cover glasses.
The glasses should be rectangular, dimen-
sions of 34 by 1 inch are satisfactory.
Eighteen of these are carefully cleaned
with a dry and soft piece of linen—all
those which are not perfectly clean and
free from specks are worthless—and placed
in a cardboard tube 114 inches in length.
Here they must make an angle of 35 de-
grees with the axis of the tube.

To hold this rectangular tube in posi-
tion under the stage, a jacket of cardboard
is made which fits snugly about the stage.
In order to make it possible to turn the
lower tube on its axis, which is a neces-
sity, a cardboard collar is attached to the
tube. Below this flange is another collar,

Vs E—

Wealth of

Detail and Color in Their Crystal

Skeleton When the Analyzer and the
Polarizer are Crossed.

Tartaric Acid Shows a

scope, Wh

Tartaric Acid Shows an Imperfect
Crystal Skeleton under the Micro-

en the Analyzer and the

Polarizer are Parallel.
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The Appearance of the Polarizer.

The Glasses are Placed in B, While

Part C Fits Over the Stage of the
Microscope. B Also Revolves.

The Analyzer is Placed on
the Tube of the Microscope
and the Eye Piece is Fitted

and this is glued to the jacket which pre-
vents it from falling out. In this way
the polarizer is made revolvable.

The analyzer tube is made exactly like
the polarizer, but this tube is held within
another, which is snugly fitted over the
tubing of the microscope.  Above the
analyzer is a short tube into which the
eyepiece can be slipped.

The most important requircment now to
be fulfilled is good illumination. This can
easily be obtained when it is remembered
that light diminishes with the square of
the distance. A weak source of light, a
short distance from the microscope, to-
gether with a bulls-cye condenser—a
double convex lens—can, under these con-
ditions, be used.

It is also advisable to employ small mag-
nifications. The lower the diameter, the
brighter will the view be. Crystals seldom
require more than a hundred diameters,
while fifty may be more than sufficient.
With the aid of a substage condenser it is
possible to enlarge 500 times.

For bringing out various color effects it
is advantageous to place a thin piece of
mica on the object. To obtain the great-

est possible variety of colorations, those

of different thicknesses should be employed

and only those used which exhibit even
(Continued on page 201)

Aluminum Chloride with Analyzer
and Polarizer Parallel Simply Shows
the Details of the Crystal.

Aluminum Chloride with Analyzer

and Polarizer Crossed, Shows the

Crystal Broken Up Into a Maltese
Cross with a Dark Background.



Ildentifying Chemicals Under
the Mlicroscope
By DR. ERNEST BADE

OME of the greatest of our indus-
tries are built around crystallizable
and crystallized products, and the
art of crystallizaton has already
been brought to a fine degree of
accuracy. The requirements are more
exacting to-day than they were in former

vears. This is clearly shown in the pres-
ent refinement of sugar. But the most
precious gem material, such as tiny
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Crystals of Various Chemical Compounds.

exactly rare, are uncommon in Nature.
Many disturbing factors are only too often
encountered, which have reacted unfav-
orably in their production. One such fac-
tor, and an important one, is an exces-
sively rapid deposition or growth. Under
such a condition imperfect crystallization
almost invariably occurs. and this usually
shows itself in the direction of crystalli-
zation which is greatest in one plane.

1A, Ammonium Oxalate.

2A, Benzoic Acid.

as demanded by the six classes of crystal
systems. For this reason the characteristic
shape which a substance will assume under
certain well established conditions, i/l
always be the same for that salt.

In order to become familiar with the ex-
traordinary beauty of salts cryvstallizing
in a plane. it is only necessary to dissolve
a very small quantity of the chemically
pure salt in a drop of water. It is most

3A, Ammonium Oxalate and

Benzoic Acid Mixed. 1B, Copper Sulphate. 2B, Ammonium Bromide. 3B, Mixture of Copper Bromide and Ammonium

diamonds, large rubies. etc, are also
made 1o crystallize under artificial con-
ditions in the laboratory.

But all these substances are three-di-
mensional, having very perceptible length,
breadth and thickness. In this condition
they assume a characteristic form if left
uninfluenced by outside factors during the
process of growth. Their shape is deter-
mined by the rate of growth and also by
the way in which the molecules arrange
themselves at that particular time. The
slower this process the more perfect will
the final crystal be. especially if undis-
turbed, since then the molecules arrange
themselves evenlv and continnously, altho
not uniformly on all their faces. The
law is that their shapc. altho definite in

certain crystallizable substance, differs
m different materials.

Perfect specimens of crvstals, altho not

Sulphate Formed by Double Decomposition.

Here the predominant form of the
crvstal 1s not so prominently three-dimen-
sional.  Its main axis is along its length,
and its second in its width, while its third
axis, its height. which, of course. must be
present, is almost infinitesimal as compared
with the usual notion of crvstal shape.
These forms, so produced thru crystalliza-
tion in one direction with excessive speed,
show peculiar and wonderfully artistic
designs. Some are barred, crost or star-
shaped, while others are netted. arbor-
escent or radiating and undulating in their
form

Altho the natural form of the sub-
stance is symmetrical, due to the peculiar
arrangement of the particles, it is not
constantly the same for each substance.
since the plan of crystallization »nermire
more or less variety in form. But these
lie within certain well established limits
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convenient to place a drop of the solvent
upon the glass slide of the microscope,
and then to drop into it a tiny fragment
of the salt. A piece the size of a common
pin head will usually be more than suffi-
cient. Then place it where it will be warm,
but not too hot, so that the water will
cvaporate slowly. Putting the slide with
its contents in the direct ravs of the sun
will do the trick nicelv. Should a micro-
scope be unavailable high power hand
lens will be found to give some good
results. but it must at least enlarge 9 or
10 diameters.

WVith little difficulty three general types
of crystallized substances will be {found.
one producing tiny crystals. which are
more or less rare, and two more common
types, one of which produces barred or
starred forms, while the other produces

(Continued on page 202)



Home-Made Electric CooKing
Utensils

HANDY and ex-
Atremcly valuable

electric  cooking
device is the so-called
electrically heated fire-
less cooker. A photo-
graph of one oi these
cookers is reproduced
herewith as well as a
diagram showing how
anyone in half an hour
or so, can rig up a
verysatisfactory
cooker of this type.
All that is required is
a tin or other con-
tainer, such as a
water pail for the in-
nercompartment,
while a somewhat
larger container made
of wood or other ma-
terial is required. so as
to leave a space be-
tween the two cham-
bers of at least 3” all
around. This space is
then filled with hay
ashestos or mineral
wool packed down
with a stick to act
as a heat insulator. Mineral wool
or broken-up and well packed sheet as-
bestos will serve the purpose very well in-
deed. The corner which may be hinged
or simply arranged to clamp on to the top
of the cooker by means of a pair of hasps,
should be of double construction, about 3"
thick. the space being filled with the same
heat insulating material as that used in the
cooker itself. [f this cover is simply made
of wood an inch or so thick, then a pad
filled with the heat insulating material
employed and about 3” thick, 1s made so
as to fit tightly into the top of the inmer
compartment in order to preserve all of the
heat possible.

This cooker can he built in different
sizes of course, the larger it is made the
greater amount of heat required in order
to start the vegetables and other foods
cooking. The electric heating unit may be
a sad tron turned upside down and placed
at the bottom of the cooking chamber. or
it may he one of the well-known electric

Home-Made Electric “Fireless Cooker.”

disk heaters. which come in several differ-
ent sizes from a few hundred watts up
to 1.500 watts consutnption. \Where the
wires pass thru the heat insulating ma-
terial, they may be carried thru a porcelain
tube, packing this tube tightly between
the wires with asbestos, etc. The principal
thing to keep in mind is that the cooking
chamber must be kept as nearly air tight
as possible. This fireless cooker compart-
ment may be used in the regular way.
where the foods are heated up on the or-
dinary stove until the water boils thoroly.
and then placed in the cooker; or thev
can be heated electrically to the boiling
point, usually requiring about twenty tmin-
utes to one-half hour. and the current is
then turned off. when thev will continue
cooking until done, possibly several hours
later. The most delicious oatmeal and
similar foods. including potatoes, are cooked
in the fireless cooker. The oatmeal may
be left in all night and will be free from
the lumpiness common!y encountered. With

Coffee Percolator With Electric Heater.

a little. ingenuity. the
electric mechanic cun
rig up an alarm
clock, so as to open
the electric heating
circuit after the cur-
rent has been on for
say thirty minutes. or
other periods of time
previously determined
to be sufficient for cer
tain sizes of roasts, or
quantities of potatoes.
etc.

Electric Tea and
Coffee Pots

T he accompanying
photograph as well as
the diagram A, B, C
and D. show how elec-
tric tea and coffee
pots may be arranged
by the home mechanic
The photograph shows
an electric coffee or
tea pot in which the
heating element is
composed of the resis
tance ribbon grid pro-
cured from an old electric sad iron

The diagram A shows onc way of
making an electric tea or coffee pot. Here
a false hottom is placed in the lower part
of the tea pot. and this is soldered all
around to the tin or copper. If the pot is
of aluminum or agate wear, this style of
mounting cannot he used, but a different
scheme will have to be employed. The
heating unit for this purpose may be rated
at anywhere from 300 to 500 watts.

One scheme provides an enclosed heat
ing unit. This may be made from resis
tance wire, such as German silver or
*Advance” wire, and which wire is insu
lated with mica or asbestos between the
windings, so as uot to produce short-cir
cuits. The whole affair is enclosed in a
copper or tin container about 5” or 6”
long. and about 4" by 17, the seams are
soldered with hard solder. so that the whol¢
heating unit can be immersed in the water

In the diagram at Fig. B, the position

(Continued on page 168)

Heater
‘Metal Tube NP
Brass or Copper
Asbestos or
Iron Rod
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fica or thin Resistance Wires
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The Illustration Herewith Shows How Home-Made Electric Cooking Appatatus May be Made. ]
Detail Drawings Show Two Forms of Electric Immersion Heaters, Suitable for Heating Water or tor Use in Coffee and Tea Pots.

is Observed at the Extreme Right.
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At the Left We See an Electric Coffee Pot, While the Center

An Electric “Fireless Cooker”



This department will award the following monthly prizes:
The purpose of this department is to stimulate
the most useful. practical and original idea submitted to
idea submitted a prize of $15.00 is awarded; for th

very elaborate, and rough sketches are sufficient.

FIRST PRIZE, $15.00

ELECTRIC DOOR OPENERS

The following deseription and diagram
shows a quick method of unlocking and
throwing open the door of the shop or
laboratory without the use of keys. A

Casing/,

» -Secret
Switch

Usel.] Home-Made Electric Door Opener.

sceret switch i the form of a nail head
or luase board located where the owner can
¢uickly depress it without detection does
the trick.

When the switch is closed, the electro-
magnet A draws the door closed, in order
to release all friction from the bar C
caused by the compressed spring B. which
throws the door open after the bar has
cleared the catch F. and broken the cir-
cuit of the clectro-magnet A at the con
tacts E by the action of the coil D, which
the switch also operates. D is a spool
having a hole thru the center, a little larger
than the core of an old Ford spark coil or
iron holt. and wound for the circuit to be
used—110 volt or battery. The position the
core is to assume in the coil should be
where the pull of the coil is the greatest.
A cigar or other box should he placed
over the mechanism operated by D.

The spring G should he adjusted 1o
nearly compensate for the weight of the
core, so that the bar will rest lightly in
the catch. F. The contacts and spring at
E should be adjusted to follow cach other
and break just as the bar clears the catch.

The coils at A are similar in construction
to D with the exception of having a lami-
nated or solid U-shaped core inserted in
them. They are mounted near the top of
the door casing with the pole piece J fast-
ened to the door directly opposite the poles
of the coils. The distance hetween poles
and pole piece should he about 1/16 inch
when the door is closed.

Spring B is made of two picces of spring
steel each | inch by 1/16 inch by 12 inches.
fastened together at one end and shaped
as shown in the illustration. H and I are
picces of iron screwed to the door and door
casing for the spring to slide against.

Contributed by K. STRICKFADEN.

SECOND PRIZE, $10.00

BURGLAR AND FIRE ALARM

This burglar alarm. which acts also as
a fire alarm, takes the place of an open
circuit relay, and is made as follows:

Two clectro-magnets such as those found
on an old telegraph sounder, or an antique
door bell. are mounted upon a wooden
hoard. On the same board a bent corset
spring, the bend illustrated diagrammatically
in the illustration here, is also fastened.
To this corset spring is riveted a piece
of soft iron bar, so that it will rest directly
over the electro-magnets, and, of course,
be at right angles to the corset steel in
much the same relation as that of the soft
iron strip of the armature on the sounder.
The very end of the corset steel is then
bent upward to serve as a catch for an-
other L-shaped picce of spring to which a
contact point has been fastened. This con-
tact point is in apposition with another
contact, rigidly mounted on the hoard. It
therefore becomes obvious that whenever
the circuit is closed to such a relay. the
clectro-magnets hecome energized. and at-
tract the soft iron pole piece. This causes
the spring to move downwardly, rcleasing
the contact spring which closes the circuit

First prize, $15.00: second prize, $10.00; 1hird prize. $5.00.

experimenters toward accomplishing new things with old apparatus or old material
the Editors of this department a monthly series of prizes will be awarded.
e second best idea a $10.00 prize, and for the third best a prize of $5.00.
We will make the mechanical drawings. Use only one sidc of sheet.

Valuable Burglar and Fire Alarm Circuit.

to one of the bells. The circuit to the
other bell then closes; can of course be
cquipped with push buttons, floor treads,
thermostats. or door contrivances as illus-
trated on the sketch herewith. As a matter
of fact. any of these devices may be placed
in either one or the other of the circuits,
particular attention being paid to their in-
tended use. If placed in the circuit of
the relay. then the device will cause the
hell to ring, and cannot be turned off, even
if desired. except by re-setting the relay.
I{ put into the other circuit. the operation
of the bell is intermittent, that is, as long
as the circuit is closed. the bell will ring
and the moment the circuit is again re-
opened the bell becomes inactive.

For fire alarms I have found that the
most efficient circuit closers are either a
picce of paraffin placed hetween two con-
tacts, as illustrated in A. the paraffin melt-
ing whenever the temperature of the room
rcaches a certain point. or two picces
of spring brass tied together with a piece
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and for
For the best
The article need not be
Make sketches on separate sheets.

of thread. as illustrated in B, in which
the flame must actually strike and burn
the string before the signal is given.

The former device is very good in cel-
lars, or rooms normally kept relatively
cool, where regular thermostats are neither
desired nor required. The latter contri-
vance is of marked value in hen-coops. hot
houses and in kitchen, or other parts of
the house likely to be damaged by fire, vet
normally kept quite warmn. Ordinary dry
cells will act very well in this device. The
door alarm consists merely of two spring
pieces of brass nailed 1o the door jamb. and
a piece of brass secured to the door under
the contacts. \When the door is opened
the circuit is closed by the brass strip
upon it. The springs should be kept clear
of this brass strip by a distance of at
least onc-eighth of an inch. In this manner
the door may be opened slightly without
danger of sctting off the alarm.

Contributed by

T. HARTLEY HALSTEAD.

THIRD PRIZE, $£5.00

LET THE PHONOGRAPH WAKE
YOU

The only materials needed besides the
alarm clock are a thin pin and a picce
of silk thread about 6 inches iong.

The pin. with its head cut off, is pushed
into the felt of the turn-table until n pro-
jects for about hali an inch. A small
loop is made in the thread at one end and
the other end is tied to the alarm key of
the clock in a figure cight fashion, so that
when the key turns the thread will be
wound up. The mode of operation is as
follows:

The phonograph is partly wound up and
a record placed on the turn-table with the
brake released for a turn or two. until
the ncedle engages in the record groove.
By gentle pressure of the hand. the turn-
table is stopped irom revolving. the brake
still being open.  The small loop of the

thread is then slipped over the projecting
pin in the felt

In the morning. as the alarm goes off.
and the key turns, it will pull the thread

Why Not Let the Phonograph Wake You in the
Morning? An Alarm Clock Starts It Off.

free of the pin, thus permitting the turn-
table to revolve, since the release bhrake
is open. If the phonograph has an auto-
matic stop. both the start and finish will
be entirely automatic. It is advisable to
remove the gong from the clock.
Contributed by C. BLOOM.



Finding the Area of Irregular

ERY often one is confronted with
the problem of determining the
area of an irregular figure, for
example, the land inclosed within
a field, a diagram of which has
heen plotted to scale: the area of the indi-
cator diagram of the effective pressures
acting on the piston of a steam or gaso-
line engine. etc. To determine these values

A — 8
FI6./

Measuring the Area of Irregular Surfaces is a
Problem Met with Quite Frequently in Everyday
Engineering Matters, Particularly in Steam Engine
Work. Fig. 1 Above Iltustrates a Conventional
Steam Engine Indicator Diagram, Showing the
Successive Pressures per Square Inch of Steam in
a Cylinder at Various Points of the Stroke. A
Scale is Laid on the Figure in Such a Position that
the Diagram or Curve May be Divided Off Into,
Say Ten Equal Divisions; the Average of the Suc-
cessive Pressures is then Readily Determined by
Adding All the Pressures Together and Dividing
this Sum by Ten, Multiplying this Value by the
Length AB Gives the Area.

with speed and reasonable accuracy, any
of the following methods are to be recom-
mended :

Figure 1 illustrates a conventional indi-
cator diagran from one end of a steam
engine cylinder. The method of procedure
is clearty shown. A scale or ruler is so
laid on the figure that it may be divided
into say ten equal divisions, At every
half division a line is erected perpendicu-
lar to the base line AB. Dividing the
figure into ten strips gives a fair average.
and, moreover, dividing by 10 can be ef-
fected by merely shifting the decimal point.
(Obviously, however, the approximation
more closely approaches the actual value
when a greater number of divisions are
made.) The average height of the figure
is found by measuring to scale each of
the perpendicular lines. adding them all to-
gether and dividing their sum by 10.  Mul-
tiplying this value by the length, AB. gives
the area of the diagram.

As an example. consider Figure L. The
length AB may correspond on a reduced
scale to the travel of the piston in the
cvlinder, and the vertical lines represent. to
a known scale. the pressure per square inch
of the steam in the cyvlinder at the various
points of the stroke. The mean or average
height (in this case 1.95. +2.27, +2.33
etc. = 16.68. Dividing by 10. gives 1.668 as
the average) indicates the mean pressure
“P" of the steam in pounds per square
inche. thru the stroke (the strokes being
the term apphled to the distance moved

0 (24
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FIG.3.

Probably the Simplest Form of Home-made Pla-
nimeter Consists of a Rigid Metallic Wire'Bent to.the
Shape of an Inverted U, as Here Shown, One End
of this Wire Terminating in the Round Sharp
Point B, and the Other in a Flat Knife Edge A.
Its Use is Described in the Article Herewith,

Surfaces

thru by the piston from its extreme posi-
tion at one end of the cylinder to a cor-
responding position at the other end). If
A denotes the area of the piston in square
inches. then the total force exerted by the
steam on the piston is P A, and the work
done by this force in acting thru a
length of stroke L is PXAXL. It N de-
notes the number of strokes per minute.
the work done per minute by the steam

PLAN. But the unit of power used by
engineers. and called a Horsepower. is

33000 foot pounds per minute. Hence the
Horsepower of the engin —BLXAX—N
po of the engine = 33000

When the required area is not sym-
metrical about a line. and its boundary is
an irregular curve, lines are drawn touch-
ing the curve: two of these, AB and CD
(Figure 2), may be made parallel to each
other and AC, BD drawn perpendicular
to AB and CD.

As before. the base AB is divided into
a number of equal parts. the mid-divisions
measured to scale and all added together,
and the sum divided by the number of
equal divisions. This gives the mean or
average Lieight of the figure, which value
is multiplied by the length AB to obtain
the required area.

Other Methods

By weighing: Draw the figure to some
convenient scale, or, if possible, full size.
on thick paper or cardboard of uniform
thickness. Cut the figure out carefully,
using scissors or sharp pen-knife. Also
cut a rectangular piece of known dimen-
sions from the same sheet; weigh tle
rectangular piece on a sensitive balance,
and from this weight and the known di-
mensions of it, calculate the weight of a
square inch of the material. Then weigh
the irregular figure, and knowing the
weight of a unit area, the area of the
figure can be calculated by dividing the
former by the latter

In its simplest form, a home-made planim-
eter consists of a rigid metallic wire
bent to the shape of an inverted “U,” one
end of which terminates in a round sharp
point, the other in a knife edge. (Figure
3.) The distance between the center of
the edge .\ and the point B may be made
any convenient length, say 5 or 10 units.
(It is well to choose a length that is a
convenient wmultiplier, as every result is
obtained by multiplying a found value by
the length AB.) Probably the best ar-
rangement is to make the arm AB ad-
justable, so that its length may be varied.
The arm can then be made any convenient
length and it enables the instrument to be
used, not only for small, but also for com-
paratively large diagrams.

Procedure to determine the area of a
hgure:

(1st) Estimate approximately the cen-
ter of area, and through this point draw
a straight line across the figure.

(2nd) Set the instrument so that it is
roughly at right angles to the straight line,
having the point B at the center of area
estimated: at first. When in this position a
mark is made on the paper by the knife
edge A. Holding the instrument in a
vertical position. the point B is made to
pass from the center to some point on the
periphery of the figure, then to trace once
around the outline of the figure until the
point on the periphery is again reached,
then to the center or starting point again.
At this position a mark is again made with
the knife edge A. Now measure the dis-
tance from this mark to the first one and
multiply this value by the length of the
arm AB to get the area of the figure.
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The result will be obtained more accu-
rately, if, after the point B arrives at
the center, the figure is turned on the point
B as a pivot thru about 180 degrees,

and the periphery traced as before but in
care this

the opposite direction. With

c
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In Measuring this Irregular Surface Which May be
that of a Lake, Piece of Land, Et Cetera, the Vertical
and Horizontal. Boundary Lines Are Drawn as
Shown, and an Equal Number of Divisions Spaced
Off Along the Base Line AB. The Heights of All
the Mid-divisions Are Measured by a Scale, Added
Together and the Sum Divided by the Number of
Equai Divisions. This Average Height of the
Figure, Multiplied by the Length AB, Gives the
Required Area.

should bring the edge A either to the first
mark or very near to it. The nearness
of these marks depends to some extent
upon the accuracy with which the ceater
of the figure has been estimated. The area
by this procedure is the product of AB
and the average distance between the first
and third marks.

If the knife edge. A, should slip, the ac-
curacy of the result would be affected. To
prevent this, the knife edge must be made
very sharp, using an oil stone; mounting
a small weight \W directly above the edge
and on the arm AD, helps considerably.

The simplest possible planimeter is one
operating on the above principle, using a
common pocket knite as the instrument.
The knife tust have two blades at oppo-
site ends of the handle. Omne of these is
fully extended, the other opened only halt
way or 90 degrees with the handle. One
can see that this is a modification of the
above type. To use it, the best procedure
is as follows:

First, draw a known area to full scale.
(For example, a square of 2 inches on a
side, making an area of 4 square inches.)

Then proceed as with the above instru-
ment to determine the distance between the
first and second marks. Measure this dis-
tance. Since the figure was known to
have an area of 4 square inches, the dis-
tance between the marks must be equiva-
lent to an area that size, and hence '~
of that distance is equivalent to an area
of 1 square inch. Let us assume that this
value is V5 inch. Taking the irregular fig-
ure, trace around its periphery and measure
the distance between the first and second
marks (assume it is 3 inches). Now since

you know an area of 1 square inch gives
a value of V% inch, the area of the figure in
question must be 6 syuare inches.

FIG 4.

A Simﬁle Pocket Knife Planimeter, Which May
Prove Useful in an Emergency, One of the Blades
is Og;ned Fully, While the.Second Blade is Opened
but Half Way or 90° With Respect to the Handle.
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Useful Clothes Pin Wrinkles

By JAMES R. SPENCEIRE

I +The Clothes Pin

o :Fhonograph

THE accompanying drawings show a number of
useful novelties made from wooden clothes pins.
There must be many other wrinkles of practical
everyday value utilizing wooden clothes pins. We,

| Needles therefore, announce a prize of $5.00 for the best idea
5 P employing wooden slothes pins. Descri‘ptionls should
o not be over 60 words, and written in ink or else type-
Thumb Bolt written. Sketches should be made on same piece of
| paper as description, together with name and ad-
j dress of contributor. Photographs are welcome of
course, instead of sketches, where this is conven-
ient. All contributions to the ‘“Clothes Pin Contest”
" must be in by July 20th. If two or more contest-
. A . ants send in the same idea, $5.00 will be paid to each.
| P Thumb Bolt- Fencil Address all letters to Editor, Clothes Pin Contest,
care of Science and Invention Magazine, New
COMPASS York City.
. Clothes Fin.
, The Clothes Fin, %
- Thumb Bolt
CLAMP FOR GLUEING SMALL JOBS X |y Fiber Rod
Slot sawed 1o give more spring, Thumb Bolt- !
G e - ) FithBall.
<. Clorhes Pin -
- Piecé of Cork —
glved in e
VALVE CLAMP FOR RUBBER T
/7’O§f IN CHEMICAL WORK

Cutof¥ Clothes Cutoff Clothes
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SWITCH HANDLE ANOB

’,: Copper or
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HAND VICE
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8 Laperimental
Work
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| EL{CT/?/C DISCHARGER

INSULATED STAND

Screw Eye-

Clothes Pin.

Bolts from Ojd Dry Battery-
SNAP SWITCH

oy

Ruler-

-Clothes Pin-—----- :

_---~Need/e Pomts~_ _

BEAM COMPASS

ADJUSTABLE STAND
FOR X-RAY TUBE O
OTHER PURPOSES
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THIS MONTH’S $5.00 PRIZE

A CLOWN THAT KICKS ABOUT

In the first place you must cut your clown
from paper in this manner. Cut out the body
and head all in one piece and then cut the
two arms and legs separately.  You might

This Clown Kicks Like the Real One at the Cir-
cus—Thanks to His Joints Made of Match Sticks,

Which Are Afterward Moistened. The Broken
Wood Swells, Causing Them to Straighten Out.

sketch in the face of the clown and also
put in what vou like to show his hands.
feet and clothes. Place the body and head
of the clown face downward on the table.
Now secure a stick of sealing wax and

four wooden matches. Each of these
matches should be broken in half in the
middle so that the parts are only half
separated. When the matches are bent
over at right angles there should be about
half the fibers of wood holding the two
ends together. Now place one arm on
either side of the body and place the legs
in the right positions. Let the ends of
the arms and legs overlap a little on to
the body.

Now place the matches so that in each
case one half is on the body. and the other
half on the limb. Fix both ends of each
match with a spot of sealing wax so that
it will be something like a hinge held
firmly at either side.

The time has now arrived to make the
clown come to lite. On to a plate pour
a very little water and then carefully take
up the clown and put him match side
downwards on to the water. Soon a very
surprising thing takes place, for the arms
and legs of the clown start to jerk ahout
1 a most comical manner. In fact, the
little man looks just as if he had come
to life. Probably you would be interested
to know the cause of these movemnents.
You will remember that the matches were
not actually broken in two pieces and what
happens is this: \When the water gets at
the wood fibers that join up the matches
these start to swell. As soon as this hap-
pens the matches begin to straighten ont
to something like thetr original shape and
it is this fact which brings about the niove
ments. The lively tittle clown will con-
tinue kicking and waving his arms about
for quite a while and you will find himn
most amusing to watch.

Contributed by

S. LEONARD BASTIN.

THE PAPER PARACHUTE
Take two strips of paper about 5 inches
long and ¥ in. wide. Twist them to-
gether up to a length of about 3 in. and
fold the two wings of 2 in. left over to

Scicnce and [nwvention for June, 1922

the right and left, so that the whole looks
like the letter Y

If you let this twisted paper fall from
a certain height to the floor, it will turn
in the air like a turbine with a ver
tical axis. turning so swiftly that the eve
cannot distinguish the two wings.

-

When this Twisted Paper Parachute is Dropped,
it Turns in the Air Like a Turbine.

This rotating motion is given the appa-
ratus by the air resistance working upon
the wings, which are slightly inclined
toward the horizon.

[f the air is calm you may drop the
winged parachutes from a window. using
different colored paper to obtain a very

beautiful cffect.
Contributed by AL. ANTOIN.

Everyday Chemistry

By G. B. ASHTON, B. S. Ch. E.

ERY iew
important

chemistry
life. Let

realize what an
part the chemist and
play in our everyday
us follow an ordinary

man from the time he crawls
from his bed i the morning until he
jumps into it at night. We will note a
few of the chemical things that influence
his life.

On arising we should (we won't say
we do) practise deep hreathing. Low and
behold a chemical reaction. The oxygen
in the air taken into the lungs unites
with carbon derived from various sub-
stances that we have eaten. \When we
exhale the oxygen comes out. every twn
atoms bringing with it one atom of car-
bon. Thus we exhale carbon-dioxide. A
process of combustion, a chemical reac-
tion has taken place and the heat that
keeps the spark of life aglow has been
generated. Thus a chemical reaction is
the basis of life itself

Eventually we pull on our socks. In
these hard times. the chances are that
they are not pure sitk. but artificial silk
produced by a chemical process. Our sock
might have been gun-cotton. a high ex-
plosive if the chemist had not changed the
process slightly. Gun-cotton and artifi-
cial silk are both made from nitrocellu-
lose, or cotton treated with nitric acid.
But say our socks are pure silk or any
other material, even then the chemist has
made possible the dyes that give them
color.

We pull on our shoes made of leather
tanned by a chemical! process.

If we wield the Gillette or straight

ot us

blade and harvest the crop of whiskers.
we come in contact with chemistry. The
chemist has made possible the high grade
steel that holds the keen edge on the ra-
zor. We look into the mirror and see our
reflection.  There would be no reflection
had not the chemist discovered and per-
fected the process of making silver stick
to glass.

We lather our face with soap made
from fats, oils and alkali by a chemical
process. After we have finished shaving.
we apply the scented toilet water. Oh
hoy! that flower garden odor! We imag-
ine we see the flower garden where the
flowers grew from wlich the periume
was extracted. A beautiful place. But
the chances are we should have imagined
a dirty coal pile, smoking coke ovens for
that is the source of most of our per-
fumes to-day. It isn't roses. carnations
and orange blossoms, which have supplied
the perfumes, but products from dirty ill
smelling coal tar by chemical process.

We eat our breakfast, little thinking
that the chemist can tell us the food
value of everything we eat. [f the break-
fast is up-to-date, it is planned on a
scientific basis worked out by the chemist
—so much protein, so much fat. so much
sugar, etc.

As we start to the office, we press down
on the starter of our car and the chem-
icals (thru an electro-chemical action)
in our storage batterv cgank the car for
us. Gasoline a chemical mixture, mixes
with air. the nnxture explodes. runs the
engine and carries us to work on rubber

tires developed and periected by chemists.

Wheu we buy our morning paper,
chemistry enters again.  The cent  we
spend is made of copper refined by chem-
ists. The printer's ink and the paper it
is printed on are made possible hy chem
1sts.

All day long we come in contact with
the results of chemistry. The pen we
write with, the ink it is filled with. the
paper we write on, the purified water we
drink. and many other things are results
of chemistry.

After the day’s work we visit a picture
show. little thinking that the film that
makes the picture possible is a first cousin
to our artificial silk socks. both products
being nitrocellulose.

After the show most of will go
home for a good night's rest. \We enter
the house and turn on the light. The
tungsten filament in the light bulb glows
brightly. \Who of us think of the chemist
who spent the greater part of his life de-
veloping a process for refining the tungs-
ten so as to form the filament in the hulb.
Even the glass bulb is the result of chem-
istry.

The day is done and it is time for us
to jump into our bed. \Vhere is the
chemistry here? The bed may be made
of tron, the chemical element that has
meant so much to man ever since the
stone age. The sheets between which we
crawl arc made white by a chemical
bleaching agent.

Thus we get some little idea of the
important part that the chemist and
chemistry play in our everyday life.

us



Church

Broadcasts Own

Sermons

By ARCHIE RICHARDSON

The Beautiful Edifice Shown Here

is that of the First Baptist Church

at Shreveport, La. Note the Radio

Tower and Antenna Atop the
Building.
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This Church Broadcasts Sermons
Via Radio to Hundreds of Smaller
Churches Thruout the South-
west, Hundreds of Which Are at
Present Without a Pastor.

HE first powerful radio broadcasting

station in the world to be installed

i a church will soon be completed
mn the 10-story tower of the First Baptist
church at Shreveport, La.

The station will have a normal radius
of 1,500 miles. but under favorable con-
ditions may be picked up from coast to
coast. and by slhips at sea. It will use a
200 watt set, sending on a 360 meter wave
length.

Sermons. lectures, choir and congrega-
tional singing. organ recitals, chime con-
certs, and a daily news service will he
among the icatures available to those hav-
g receiving sets. The aunditorium, the
largest in the city, will be used as a civic
center, and the world's most noted singers
and lecturers will be heard here. Their
programs and lectures will be broadcasted.

Several hundred small churches thruout
the southwest, most of which have no
pastor. are installing receiving outfits. and
their congregations will worship with the
congregation of the Shreveport congrega.
tion.

The church. built at a cost of $500.000,
was dedicated Sunday. April 23. It is one
of the largest Baptist churches in the
world, having 51,000 square feet of floor

June “Radio News"’

World's I'irst Wircless Telephone
News Sertiec. By Maurice E. Pel-
groms.

- Portable Recerzing Sct in a Suit-
case.

Radio Talking Mozving Pictures.

Is Radio Threatening the Phono-
graph and Theatre? By 1. Gerns-

back.

Amplifving  Transformer. By C.
Chandlee Pidgeon.

o Coupled Tuner for Long Waves.
By Raymond Evans.

Designing  and  Buildin . W
Power Transformers. By E. T.
Jones.

Design of an Audion Control Cab-
inet. By Glenn E. Flint,

The Lackawanna Railroad Radio
Evperiments. By David W. Richard-

on.

How to Usc the Vacuum Detector.
By Arthur H. Lyneh.
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space and a seating capacity for 8,000

- Feature Articles im = people

Eventually all the larger churches will
broadcast sermons, and who can tell but
that this will not be the better method of
listening to the preacher? Then every
house will be a house of worship as well as
i home as it should. During unfavorable
weather, it will not be necessary to en-
courage the development of coughs and
colds. but merely to recline in an casy
chair, after the filaments of the audions
have been turned on, and listen to the ser-
mon as it surges thru the ambient ether.

Very expensive churches will no longer
be necessary. but the minister who places
his sermon in such a manner as to create
more than usual interest. will be the one
to whom we will all listen. and instead of
having the church supported by the volun-
tary contributions of its members. con-
tributions will be solicited iromn those who
desire that such broadcasting be continued.
Those living in isolated country sections
will undoubtedly flock to the church. and
those physically unable to attend the ser-
mons, will find great solace in the radie
transmissions.




A Vacation-Time Radio

Recelver

By ROBERT E. LACAULT

REAL radio fan cannot conceive
of a vacation without a radio set.
This is particularly true in my case
and ever since 1 listened to radio
signals with the aid of an electro-
lytic detector. since 1910, 1 have never
failed to carry with me some form of

standard dry cells in the "A™ battery com
partment of the cabinet, to furnish the
necessary filament current for the tubes.
The plate voltage is obtained from two
221, volt “B” bhatteries of small size.
Figs. 1, A, B, C show the iront panel.
and a sectional as well as a top view of

over a length of %", as shown in Fig.
6B. Another stick 19” long should bhe
provided with small holes beginning 4"
from one end and spaced 34" from each
other. as shown in Fig. 6A. In each of
these holes a pin or nail may be pushed to
adjust the tension of the wires in the loop
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Perspective Diagram Showing All the Connections to the Terminal Posts of the Various Radio Instruments Used in the Vacation-time Radio Receiving Set

Here Described by Mr. Lacault.

by a Variable Condenser for Tuning to Different Wave Lengths.
former Connected as Indicated in the Diagram. Three Vacuum Tubes Are Used.
by a Two-Cell Storage Battery or Else Dry Cells.

radio set during all iny vacations. This
year. intending to visit many points, and
wishing to carry as little baggage as pos-
sible. 1 designed the compact and efficient
little receiver described here.  \With it. is
used a loop aerial which may be folded
so as to take up a minimum space and
avoid the necessity of installing an outdoor
aerial which takes too long a time and is
not always easy to construct. | hope this
may be of some value to amateurs.
The wave-length range of this outfit
covers from 180 to 500 meters, which is
the most interesting scope since it includes
the wave length of both amateur and
broadcasting stations. The receiver con
sists of a loop aerial shunted by a variable
condenser ; a regenerative effect being ob
tained by means of a variometer connected
in the plate circuit of the first amplifier
tube. as shown in the diagram. Fig. 2
The amplifier comprises two stages of ra-
dio frequency, one using iron core trans-
formers, such as may now be obtained in
any radio shop. In order to save space
and weight, small vacuum tubes are used.
These require four volts on the filament
supplied by means of a small storage bat-
tery having the electrolyte rendered un-
spillable by the addition of proper absor-
hends, glass wool, etc. Such small batteries
are used in medical apparatus and in port-
able lamps. In case one prefers to use
dry cells, he may do so by mounting four

the cabinet, with the various parts com-
posing the receiving set and the amplifier.
On the top of the panel are the three tubes.
and below may be seen the knobs of the
rheostat and potentiometer. The two dials
are those of the variable condenser and the
variometer. The radio frequency trans-
former. grid leak and grid condenser. as
well as the coupling condenser are mounted
on the back of the panel and also on the
top of the cabinet. The special compart-
ments for the “A” and “B” batteries are
screwed thru the sides of the cabinet, as
shown in Fig. 1B. and should he so fixed
as to exactly accommodate the battery to
be used. The whole outfit which is 5%
inches wide, takes little rootn in the suit-
case. which may be used also to carry
clothes and other necessary accessories of
every vacationist, as may be seen in the
illustrationn on the cover of this magazine.

The Loop Aerial

After designing several types of folding
loop aerials, the one shown in Fig. 6 was
found to be the simplest and best adapted
for the purpose. It consists of eight pieces
of round stick 1” in diameter. four of
them being 18” long and provided at one
end with a piece of brass tubing into
which they fit tightly: a small nail is
passed thru both to prevent the tubing
from sliding back. Three other sticks
18'4” long should be turned down to %"
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This Set Utilizes a Small Loop Aerial, as the Front Cover Illustration and Diagram Herewith Show, This Loop Being Shunted
The Amplifier Comprises Two Stages of Radio Frequency, With a Radio Frequency Trans-
These Operate on Four Volts Filament Potential, Which May be Supplied
The 'Phones Used Should Have 2,000 to 3,000 Ohms Total Resistance for the Set.

and also to permit the erection of the
frame and the mounting of the winding
In the center where the two arms of the
frame meet. a cross-piece of brass tubing
supports the sticks. This cross-piece may
easily be made by soldering three lengths
of tubes together, if it is not possible to

buy it ready made in a hardware store.

To obtain best results with a loop aerial,
tor the reception of short wave-lengths,
the wire should be wound with a space
of about ! inch between the turns. [o
order to keep this spacing and at the same
time to permit the rapid removal of the
complete winding. the following scheme
was devised: The wire is clamped at each
corner of the loop between two strips of
bakelite or other insulating material, so
that the complete winding may be folded
to occupy little space and at the same time
to retain its shape. The size of the bake-
lite strips is shown in Fig. 4. Five strips
should he provided with a ! inch hole in
the centre so as to pass over the ends of
support sticks and three with a inch
hole in order to stop the end pieces and
maintain them in the proper position.

At three of the corners of the loop the
bakelite strips supporting the winding are
stopped by the small piece provided at the
end of the sticks, while at the fourth cor-
ner the strips may slide down along the
stick. When the first three pieces are in
place. the fourth is pushed up to the end
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of the stick provided with holes, and the :
pin 1s pushed thru one of these to obtain
the proper tension of the wire. and keep
the bakelite end pieces in place. as shown
m Fig. 5. The insulating strips are
clamped together by means of screws and

nuts, when the wire has heen set in place e
On one of the end pieces two of the screws @
Po,

Frequency
Transformer B

should be replaced by small binding posts
© The best wire to use for the winding
of the loop is flexible stranded conductor
of small diameter. which may easily be
rolled around a piece of cardboard with- . N funing \ e

out breaking, ‘as stiff wire would. The  The Suitcase Radio Cond

easiest way to wind the loop before clamp-  Receiving Set Par- - Variomeler
ing it. is to set up the frame frst and  ticularly Designed for
prepare the necessary bakelite strips and  the Use of Vacation-

o N . Y ists, is Shown Here |
screws, the end piece shding along one in | Eronts| Sidey and Q

/enf/omefe

of the sticks is stopped by the pin inserted  pji.n Views. The A ]
in the hole nearest to the center Only  Panel on Which the ,',@ .
two of the screws fixing the strips together  Switchesand Vacuum “To Phones o Loop Aeral” 8

should be set in on one side. loosely Tubes Are Mounted,
cnough to enable the wire to be insertea  Should be Made of
between the strips on the other side as Bakelite or Fibre.
shown in Fig. 7. When two turns are
made on one side. the two screws arc
mounted m their holes and the others re-
moved to permit the winding of the two
other turns, the wire being properly spaced
and adjusted when the four turns are all
in place.

As may be seen in the diagram. no fila
ment rheostat is used for the amplifier
tubes, as this is not necessary with the type
of tube used : a potentiometer regulates the
potential applied on the grids thru the loop
winding. The rheostat for the detector
tube is not absolutely necessary. altho it
sometimes improves the reception.  The
variometer used in the plate circuit of the In the diagram. I'ig 2. wre shown the  the intensity of the signals heard in the
first tube is a standard one. which if buitt  various parts of the set with the values telephone is” not as strong as if two steps
by the amateur himself. should lave 50  of the condensers and other elements. Two  of audio  frequency amplification  were
turns on the rotor and 50 on the stator stages ot radio frequency amplification added after the detector. without any radio
and No. 22 wire should be used for this are used hefore the detector. providing  irequency amplification before. hut  the
winding. In order to save space on the great sensitiveness, and sometimes giving range obtainable in the second case s
panel the mountings for the Myers tubes better results with the loop aerial than  much more limited than in the first
were removed from the standard socket. are obtainable with an outdoor antenna When building the set it will he 1ound
and fixed upon the panel itself and regular regenerative set.  Of course  that the casiest way to make the “lay out”
of the panel is to first trace on a piece
of paper. the dimensions and spaces of the

2 I"Diam Wood. el et | various parts and positions of the screws.

v = This paper may then be stretched and

! " . fixed over the hakelite panel, and the
Brass lube ‘Nail

various holes drilled thru both, insuriug
the proper spacing for the screws. The
paper may then be removed and the rheo
stats, condenser and other instruments
mounted and wired. No dimensions are
given in the sketch showing the set as this
depends upon the particular suitcase in
which the receiver is to be installed. It
desired, the set may be built as a separate
unit enclosed in a cabinet with a handle
for transportation.

In conclusion. I would sayv that with
such a receiver, signals from amateur sta-
tions about 200 miles distant have heen
received  quite  often. while radiophone
transmissions  from hroadcasting stations
have been picked up quite clearly at a dis-
tance of almost 100 miles

\Where the experimenter may wish to use
an ordinary aerial instead of a loop. he
will of course gain greatly in the range
over which he can receive. An aerial 100
ft. long comprising one or two wires, will
give hest results with this set. A piece
of fine magnet wire will do for a tem
porary aerial. tying a string to one’ end of
it, and a stone or other weight to the free
end of the string.  The stoue is then
thrown over a high tree limb, carrving the
string with it. and the aertal wire can then
be pulled taut.  Insulators. such as a por-
celain cleat or two, should be placed be
tween the cord and antenna wire. The
lower end of the antenna may be conmected
directly to the receiving set. or else he an
chored with an msulator to a peg or other

Datails of C tor the L eriay o sl AR the Vaondarn W ) object. A fine wire dropped out of a hotel

etails ¢f Construction for the Loop Aerial to be Use it e Vacation-time Radio Set, Are Given in . . D N

the Drawing Above. A Series of Holes Are Drilled Thru the End of One of the Cross Sticks, so That .\\Hl'('ﬂ(l)\\. }\'ould also serve "l‘\ & t.e"?le"“f‘ry

the Aerial May be Pulled Tight and a Nail Inserted Behind the Spreader-oa This Particular Leg to Hold ¢ridl. usmg a 'Sleam or water pipe tor a
the Wires Taut. ground connection.




Radio for the Beginner
By ARMSTRONG PERRY

NO. 4.-—SHOOTING TROUBLE IN THE RADIO RECEIVER

BEGINNER'S experience with a

radio receiver is as full of troubles

as the course of true love. The

causes are many but the cffects

may be roughly classified under
four headings: (1) Nothing doing. (2)
Sounds in the 'phones too weak. (3) Mu-
sic, voices or signals interfered with by
miscellaneous noises. (4) Electrical, nte-
chanical and chemical accidents.

There are three general types of radio
beginners, and the ultimate result of the
troubles depends upon the type of the
beginner who handles them. One beginner
will assume, when anything happens, that
it is due to some fundamental defect oi
his apparatus. He begins his trouble-
shooting by taking his receiver all apart
and by the time he gets thru, his outfit
looks as tho he had shot the trouble with
a whiz-bang. More passive folks just give
up helplessly and wait for someone to tell
them what to do. They do not have to
wait long. Omniscient amatcurs by the
score are just waiting, not only 1o tell
them all about it, but also to do the job
free of charge. Tout ensemble they will
do things to a radio station that even
Trouble Shooter No. 1 never thought of.
After they have been choked off, things
can possibly be put to rights again at an
expense ranging from 400 to 1,000 per
cent. of the original cost of the installation.
Genuinely competent amateurs can often
be found. but they are seldom the first to
volunteer, for they know how much may
be involved and they are modest.

The third type of beginner, when some-
thing happens that he does not understand,
does what any sensible man does when he
is lost in the woods. First, he sits down
and thinks things over. He studies a chart
if he has one and gets his bearings as ac-
curately as he can. Finally, he proceeds
cautiously in a definite direction, making
sure not to repcat any mistakes that he
may have made previously.

Most radio troubles are due to simple
causes that can readily be discovered and
remedied. \When a receiver that has been
functioning all right suddenly becomes
silent, the most probable explanation is
that there is nothing in the air at the mo-
ment that it can bring in. First, consult
your log book or a list of scheduled broad-
casts, tune to the strongest station that
should be transmitting at the time, adjust
the crystal detector or the vacuum tubes
at their most sensitive pomt and listen.
Possibly all transmission in your area has
been stopped to give a distress signal the
right of way. If so, code signals will
probably be heard at intervals, proving
that the receiver is acting. If it brings in
one signal there is no reason why it should
not bring in any other that is within its
tuning and recciving ranges—that is, on a
wave length that the receiver will tune to,
and strong enough. The only thing to do
is to tune and wait.

I the receiving apparatus really is struck
dumb and will not bring in any sound at
all during a long period of careful tuning
and listening, the trouble may be due to
any one of a number of things. One com-
mon cause just now in this latitude is:
summer. In the summer, atmospheric con-
ditions interfere often, tho not all the time,
with satisfactory radio reception. The
difficulty can be overcome by taking the re-
ceiving outfit to South America, where it
is now winter, and then bringing it back
here after summer time comes down there.
1 am going to try this as soon as my
cime bank 1s full.
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A cheaper remedy which helps at least
a little is to go over the whole outfit
from the tip of the antenna to the point
where the water pipe, or whatever the
ground wire is attached to, enters the earth.
Any metal that is exposed to the air grad-
ually accumulates a coating of dust and
dirt, and many metals oxidize. This means
that any antenna will gradually lose some
of its efficiency. Cleaning it may help.
Often a new wire can be installed for a
dollar. It is said that an antenna will lose
no more than 20 per cent. of its efficiency
from exposure. Whether the gain of that
much is worth the expense and labor of
putting up new wire is a matter for the
owner to decide.

Even more energy may be lost from
insufficient insulation than from weathering
of the wire. If only single insulators have
been used between the antenna and guy
wires and the points of support, it is worth
while to put up two or threce in series
and thus make sure that the maximum
amount of antenna current goes down to
the receiver. [f the sagging of the an-
tenna has brought it into conmtact with
roofs, wires, branches or other objects, it
should be adjusted so as to remedy this
faial condition. An antenna that touches
a conductor is as leaky as an umbrella
with nothing but ribs.

Losses due to loose connections are com-
mon. Resplice and resolderevery joint where
wire connects with wire. Trying to pass
electricity into a corroded wire is worse
than trying to light a wet stick of wood.
Inside the receiver it is possible, tho im-
probable, that soldered joints may have
hroken loose. More often loose nuts can
be found and tightened. Phone cords may
be worn or broken. The tips may be
loose inside the ear pieces. In looking
for and correcting such defects the great-
est care must be used not to disconnect or
break the tiny wires used for some pur-
poses in radio apparatus.

The ground connection is as important
to the success of the radio set as the kitchen
drain is to the culinary department.
In our navy’s largest station the resistance
in the ground system is onlv one ohm,
which is 3.000 times less than the resistance
in an ordinary radio hcad set. If it is de-
sirable to reduce the resistance to this
point when operating with power all the
way up to 300 kilowatts, it surely is neces-
sarv to keep it down when dealing with
the weak currents that flow thru a receiver.
Use a good-sized wire, or two or three
of them. Scrape the radiator or water
pipe bright where they are attached, and
solder the joints thoroly.

When there is any reason to suspect
that tuning coils are broken, they can be
tested by making them a part of a single
clectric path which runs also thru a weak
dry battery and a single or double ‘phone
set. The 'phone should be at your ear,
and one tip of its cord should be attached
to one terminal of the battery. The other
terminal of the battery is attached to onc
end of the suspected coil. The other end
of the coil connects with the other tip of
the ’phone cord. This last connection
should be made and broken two or three
times, by touching the tip to the wire, to
see what hdppcns If there is a good
click in the ’phones each time, the coil is
all right so far as the passage of current
is concerned. This test will not reveal
broken insulation, which allows bare wires
to touch and short-circuits some of the
turns. The latter condition would not pre-

(Continued on page 166)
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Now That Vacuum Tube Amplifying Receivers Are Coming Into Extensive Use, and in View of the Fact That the Dry '*B” Batteries Are Not so Efficient After

They Have Begun to Age Somewhat, and Also as They Frequently Give Rise to Noise, Due to Loose Connections or Weak Cells in the Regular Sealed Block

Batteries, the Storage “*B” Battery is Rapidly Coming into Favor. A Great Variety of Ideas Are Here Illustrated and Described, for Making Your Own Storage
Batteries for the Plate Circuits of Vacuum Tube Receiving Sets.

How to Make Storage “B” Batteries

ODAY with audion circuits so
prevalent, it is absolutely essential
that suitable plate batteries be sup-
plied. No doubt every radio en-
thusiast has from time to time found
that his “B” battery runs out just when he
most needs it. This happens on a Sunday
cvening more often that it does on week
days.  Whether there is a “B"” battery
“Jinx" or not. the writer does not .care to
discuss, but it is very annoying indeed to
have this occur, as it did on several occa-
sions when the scene was all set for a
concert. It is rather strange that but few
amateurs have a storage "B Dbattervy
operating in their audion circuits, more
particularly so, because the expense at-
tached is trivial, scarcely more than a new
“B” hattery. The amount of work is very
slight indeed. and the charging 1s accom
plished in less than three hours when
once the “B” battery has been built. and
charged and discharged several times. so
as to “form™ it. These cells give 2 volts
each, average potential
First, a word or two in reference to the
jars or containers. Test tubes do the work
admirably. Small sample pill bottles an-
swer the purpose. as do larger bottles. For
materials, lead strip, leap pipe. wood. and
lead solder can be employed. Many
methods will be given so that the needs of
every experimenter will be met. regard-
less of the materials on hand

The Battery Jars

For example, a serics of test tubes may
be mounted in a wire rack (1) made as

By JOSEPH H. KRAUS

illustrated in our diagram. The same
test tubes can be placed in wooden test
tube racks. or holes may be punched thru
both sides of a paper shoe box. the tubes
being then pushed thru the holes thus
punched.  This entire box with its test
tubes is placed upon two strips of wood
in a tin tray containing sand. the latter
to absorb any acid leakage, as shown in
figure 2. Paraffin may be poured into the
paper box. making all into a unit. The
test tubes required can vary in size from
one-half inch i diameter and two and
one-half inches long. to three-fourths ol
an inch in diameter and six inches long.
Another inethod of making the test tube-
rack is to place the test tube in a small
box and pour some paraffin into the box.
between the tubes.

Still another method is to pour parathn
into the bottom of the shoe box. to a
depth of about one-half inch, and with the
test tubes hanging very loosely from the
cover, lower them into the parafin which
should be kept warm. The tubes will, of
course, assume a vertical position. The
paraffin is now allowed to cool. Now pour
a new laver of the same thickness into
the box. thru a hole cut in the cover. Re-
prat this until the box is filled to the top
and it will give a solid en bloc formation.
This by no means completes the tube-rack
constructions, as still other wayvs have
beent found which act efficiently. For in-
stance. we can place a number of small
bottles in the paper container and pack
cement around them. The top of the ce-
ment is then flushed with the tops of the
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bottles and a turned up edge is left at the
edges and corners of the box. The cement
top 1s then given a coat of acid proof
pamt. The last method to be here de
scribed is a tube rack or container in which
the tubes are made of lead. Secure sec
tions of thiree-fourths inch lead pipe six
inches long. Clinch these at the end and
turn the ends over. making them water-
tight. Then solder a picce of lead to this
pocket thus formed. and mount in either
paraffin or cement

Making the Plates

We¢ now come to the formation of the
plates. The simplest are strips of lead
three-eighths or one-half inch wide and
from six to twelve inches long. Bend
these in the form of U’s as in figure 5
These are slipped into the test tubes. The
variation in size is given because the test
tubes vary in their diameter and length.
The lead U’s are inserted into the test
tubes or bottles, as illustrated in figure 1.

For better results a lead pipe three-
cighths of an inch in diameter is placed
in the lathe. upon a dowel rod. A tool
made as shown in figure 6 comprising
a  number of Durham Duplex or
Gillette razor blades. separated from
cach other by the thickness of a blade
(which in this instance is formed by a
broken blade). are clamped into a suitable
holder as illustrated. This tool is then
placed against the lead tube as it rotates
m the lathe. The tool will cause small
ridges to form on the tube. giving it a

(Continued on page 177)
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Storage Battery (6V-60 Ampere-Hour Size) or Larger.
*‘B”’—S8tandard 22.5 Volt Plate Batteries, With 18 Volt Tap.
Variable Antenna Series Condenser (.0006 Mfd., Max.).

C 1
C 2—Variable Condenser (.0001-.005 Mfd.).

)
C 3—Grid Condenser (Fixed or Variable) .00025 Mfd.

C 4—Telephone Condenser, Size Optional.

L 1—Simple Tuning Coil, Either Tapped or Fitted With a Slider.

L 2—Primary of Vario-Coupler.

COMBINED RADIO-AUDIO FREQUENCY AMPLIFIER CIRCUIT (Non-Rerad:ating)

L 3-—-Secondary of Vario-Coupler.

L 4—Grid Variometer.

L 8—Plate Variometer.

R 1, 2, 3, 4, 5—Standard Filament Rheostats.
R 6——Standard Grid Leak, .5 to 2 Megohms.

T—Head Telephones or Loud Talker.

R 7 and R 8—Standard “A” Battery 400 Ohm Potentiometers.

Radio-I requency Amplification for

Amateur Reception
By ARTHUR H. LYNCH

ADIO-FREQUENCY amplifiers

are becoming more and more

popular and a new method has

been devised by one of our large

corporations wherein radio-fre-
guency intervalve transformers may be
employed over a range of wave lengths
heretofore impossible.

Radio-frequency amplification differs
from audio-frequency amplification in that
the incoming signal is greatly augmented
from a local sourge of power before it is
rectified by the detector tube or crystal
detector as the case may be, rather than
before rectification takes place.

The current developed 1n a radio receiv-
ing set from a very remote or low powered
transmitting station is sometimes insuffi-
cient to operate a telephone or *“loud
speaker.” \Where such signal intensity is
found it sometimes happens that the de-
tector tube does not function and therefore
audio-frequency amplification is impos-
sible. The purposc of radio-frequency am-
plifiers is to build up the incoming signal
to a point where the detector tube will
function properly. After this point has
been reached, audio-frequency amplifica-
tion may be satisfactorily employed in or-
der to produce a signal of almost any de-
sired intensity. Receiving stations located
at a comparatively short distance from
transmitting stations do not require radio-
frequency amplifiers because the detector
is acted upon by the incoming waves suffi-

ciently, 10 produce satisfactory operation.
From this 1t will be observed that radio-
frequency and audio-frequency amplifica-
tion play two entirely different roles in
radio reception.

In practice. it has been found that more
than two stages of audio-frequency am-
plification generally prove unsatisfactory,
for the reason that tube noises and induc-
tive disturbances from power, trolley and
telephone lines are greatly amplified along
with the incoming signal tending to greatly
distort the ultimate tone quality. This is
found more especially where radio tele-
phone communication or broadcasting re-
ception is heing carried on. More than
two stages of audio-frequency amplifica-
tion are not required where a suitable
signal is introduced in the detector tube
even though a “loud speaker” is to he
employed, with the exception, of course,
of large public halls, where power ampli
fiers should be employed. The object then
of radio-frequency amplification is to pro-
vide, as we have said, a substantial signal
in order that the detector tube may give
satisfactory results.

Herctofore. radio-frequency amplifica-
tion has not been given very serious con-
sideration by many experimenters for the
reason that many transformers were neces-
sary in order to cover a reasonably broad
band of wave lengths. The problem of
developing a single transformer suitable
for operation over a broad wave length
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range has becnn a serious one and radio
engineers have but recently perfected a
system for enabling the experimenter to
take advantage of this method of effecting
communication over exceptionally long dis-
tances.

Some of the circuits for use in connec-
tion with radio-frequency amplifiers are
indicated here and mention is made of
those which have proven satisfactory dur-
ing severe tests over the band of wave
lengths indicated. \We are not so much
concerned with the reception of particu-
larly long waves (5.000 to 25,000 mecters)
and circuits for this use have been pur-
posely left our. Most of the difficulty
experienced to date with radio-frequency
amplification has been on the shorter rather
than the longer wave lengths and we may
very well confine our discussion to the
former.

Fig. 1 illustrates one of the most suit-
able methods for employing a single stage
f radio-frequency amplification in con-
junction with a regenerative receiving
circuit wherein a vario-coupler and twin
variometers are employed.

Circuits Recommended for Amateur
Use

It will be observed that several changes
must he made in a regenerative receiver
which has already been wired, in order
to introduce the radio-frequency amplify-
ing tube and transformer as well as the
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stabilizing arvangement illustrated in the
Accompanying diagram.

The stabilizing arrangement is merely
m A" battery potentiometer shunted
across the 6 volt storage battery having its
movable arm connected in the grid circuit
to provide a vartable negative potential
for the grid of the radio-frequency ampli-
ficr tube. This stabilizer as indicated in
‘he diagram by R3-R4 is a standard "A”
battery potentiometer arranged to provide
accurate regulation of the plate voltage
of the detector tube. Where radiotrons
are used with this circuit UV-200 is found
best as the detector and UV-201 as the
amplifier. More than 28 volts should not
be applied to the plate ot the detector tube
although as much as 60 volts may be im-
posed upon the amplifier tube satisfactorily.

The method of using radio-frequency
amplification in  combination witl audio-
irequency amplifiers and an outdoor an-
tenna. may be observed in Fig. 2 which
is a radical departure from existing receiv-
ing circuits. As may be seen. a simple
tuning coil, provided with either a slider or
inductance switch is connected i series
with a variable condenser, the antenna and
ground. Around the active turns of this
coil the connections for the first stage of
-adio-frequency amplification are made.

This sitnple antenna tuning arrangement
provides an cnergy absorbing circuit
which may be tuned to the wave length
¥ the desired incoming signal. The signal
hus selected is carried through the radio-
frequency amplifier circnit and the primary
»f the vario-coupler to the detector tube

15 passed thru two stages of audio-fre.
quency amplification, providing ample sig-
nal strength for the operation of a “loud
speaker’” over very long distances. As
may be observed two stages of radio-fre-
quency amplification are available although
a single amplifying transformer is em-
ployed. In this circuit the primary of
the vario-coupler is shunted by the con-
denser C2 and this shunt circuit coupled
to the secondary of the vario-coupler and
the grid variometer circuit. form the pri-
mary and secondary of a tuned radio-
frequency transformer having an air core.

Regeneration is accomplished and con-
trolled by means of the variometer in the
plate circuit of the detector tube and this
precludes the possibility of oscillations
finding their way back into the antenna
circuit. offsetting a common source of in-
ter ference.

In employing this circuit. the first two
tubes should not be permitied to oscillate
but should be permitted to amplify the
incoming signal as greatly as possible with-
out being brought to the point of oscilla
tion. In some circuits the negative side
of the 6 volts storage battery is grounded
to stabilize the operation and reduce the
tendency of regenerative receivers to howl.
but this should nrot be done where the
circuit shown in Fig. 2 is employed.

The connections for all ot the above
circuits are plainly indicated and no diffi-
culty should be experienced by the experi
menter even though his knowledge of radio
is jrather limited. The connections to
vacuum tube sockets are indicated rather
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that many experimenters find it difheult
to tell which of the prongs on a vacuum
tube are connected to the grid, plate or
filament elements.

The radio-frequency amplifying trans-
formers are shown, provided with three
terminals on both primary and secondary
windings. Connection between terminals
I and 3. with terminals 2 and 3 short-cir
cuited. is for the transformer’s shorter
range. (200-3500 meters) ; where these ter-
minals are not short-circuited the longer
range of 300-5.000 meters is available
These transformers have a turn ratio ot
one to one and either side may therefore
be emploved as the primary. [n any casc
terminal 3 of both windings should be
connected to the high potential side of the
circuit with relation to the VT clements.
For instance, terminal 3 of the primary 1s
connected to the plate of the first ampliher
tube and terminal 3 of the secondary is
connected to the grid of the second ampli-
fier tube. The grid bias for the amplifier
tubes is provided by the {x»tentiometcr R7
These circuits have been tound 1o give very
satisfactory results and their use is par
ticularly recommended to amateurs. R7 i
merely an “A" battery potentiometer. pro
viding accurate adjustment for the detec-
tor plate voltage

[As these circuits are patented the patentees
permit the user himself to assemble the parts
ito the above circuits for amateur, experimental
and broadcast-reception only.  This concessior
under its patents is given to develop a scientific
interest in the radio art. The privilege is with.
held from those who would assemble the parts
into a set for sale. Additional information con-
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FIG. 1. VARIOMETER-REGENERATIVE CIRCUIT Wl‘l‘l-i 1-STAGE RADIO FREQUENCY AMPLIFIER

Storage Battery (6V-60 Ampere-Hour Size) or Larger.

Standard 22.5 Volt Plate Batteries, With 18 Voit Tap.
(o] 1—Variable Antenna Series Condenser, UC-1820 (.0006 Mfd. Max.).
C 2--Grid Condenser (Fixed or Variable), .00025 Mfd.

C 3—Telephone Condenser, Size Optional.
L 1—Primary of Vario-Coupler.
L 2 -Secondary of Vario-Coupler.

L 3—Grid Variometer.

L 4—Plate Variometer.

R 1, R 2—Standard Filameat Rheostats.

R 3, R 4-—Standard “A" Battery 400 Ohm Poteatiometers.

R 8 -Standard Grid Leak Resistance, .5 to 2 Megohms.

T Head Telephoaes.

British and Dutch to Be Linked by
Radiophone

The Netherlands Telegraphic Apparatus
Works recently gave a number of repre-
sentatives of the press an opportuinty of
witnessing an exhibition of wireless tele-
phony between Holland and England. The
demonstration was held at Amsterdam in
one of the rooms of the Stock Exchange.
and in London at Marconi House. The ex-
periments were very successful. altho reg-
ular services between the two countries are
out of the question for some time to come.

The telephone service between Paris and
Berlin. and indeed between places which
are much farther apart. is. of course an
everyday affair, but the possibility of com-
munication with ngland has to be re-

garded as a fresh victory for technical
science. as unless wireless telephony 1s es-
tablished, conversation with England would
have to take place by means of cables in the
North Sea. Cables. however. inevitably act
as condensers of electricity, and as a result
the cable itself absorbs much of the electric
current, leaving an insufficient quantity to
transmit articulate sounds to the other side.
In telegraphy. a solution of this difhculty
has been found, but owing to technical dif-
ficulties. long cables seem unsuitable for
long-distance conversation by telephone.
and the only solution of the question there-
fore lies in wireless telephony.

If the only point in questiou were the

establishment of wireless telephony be-
tween any two given points in Holland and
England. such a scheme would not he
worth noticing. The object to be achieved.
however. is much more far-reaching. Ever:
subscriber in either of the two countries
should be able to speak with any person in
the other country. 1f. for instance, the
editor of any Dutch paper desires to speak
with an English paper. this ought to be
possible by means of an ordinary apparatus
on his desk.

The two companies are convinced that
the results of the experiements will be of
vreat value to trade and industry. and will
greatly facilitate business transactions



HERE are.
radio telephone broadcasting stations
thruout this country which have not

ippeared on last month's list, more than the

without a doubt, many

few additional ones we have to offer. In
the last issue of this journal. we requested
the assistance of our numerous readers in
plotting new radiophone broadcasting sta-
tions. and placed particular stress on the
request that phone stations only be in-
cluded in this list. It seems. however, that
the radio amateurs are mterested mcrelv
in listening for one particular statien. and
are satisfied if that station comes in
clearly and distinctly. A few have, how-

ever, tried to sec how many phone stations
they could hear. and have forwarded such
lists to the attention of the editors.

We wish to acknowledge receipt of let-
ters from the following: B. M. Kane. M
R. Sothern, B. R. Connolly, M. J. Mayer,
C. B. Brown, A. C. Matthew. J. B. Pierce,
F. X. Raven, B. Backby. Jack Edwards. A.
L. Tusca. L. P. Lowell. A. Hodge. F. W.
Bonner. J. R. Nogel. S. Levine. M. Hugo.
C. MacDonald. R. H. Learned, John Egan
of the International Telephone Company,
C. N. Hill of Doubleday Hill Electric Co,,
Paul Gardner, Anthony Ciavarella of the
Church of the Covenant. Mr. Tuttle of the

San Francisco Examiner, Robert T. An-
drae of the Northern Ontario Light &
Power Co. Ltd, F. W. Elliott of the
Broadcasting Station of the Palmer School
of Chiropracticc. 'We trust the coming
month will bring many more of these let-
ters.

Address all communications to—Editor
Radio Broadcast, c¢/o Science and Inven-
tion Magazine, New York City. The map
locations here given are 10 be used on the
large supplement map furnished with the
May issue .0f SCIENCE AND INVENTION
MacGazINE.

Wave Map cerning the nature of the broadcasts of most of the stations here listed. From
Location Station Name Call Length, Loca- time to time, we will publish an additional list complete up to date. and if the
Meters tion reader hears of any broadcasting station now not listed. he will render assist-

Albany. N. Y Shotton Radio Mfy. Co. WNJ 360 J-47 ance to other radio fans as well as himself by sending the same to us. This

Austin, Texas . . University of Texas WCM 360 7.29 is the reader's map, and those who are interested in the subject of radio are

Baltimore, Md.  Jos. M. Samoishi Co. WKC 160 N-46 entirely resKonmble for its growth. Make it the best ever.

Buffalo, N. Y . .. McCarthy Bros. & Ford. WWT 360 K-43 Revised Map Locations of stations published in the May issue appear in

Canton, Ohio. Daity News Printing Co. WWER 360 M-13 this list reprinted by request:

Chlcngo. . .City of Chicago. . . WBU 360 M-35 Wave Map

Cincinnati, 0h|o .Crostey Mfg. Co WILwW 360 P-38 Location Station Name Call Length Loca-
Fverv evening. programs of music, news and lectures. Meters tion

mpromptu program. . .
[ - Akron, Ohio. .. ... .Radioart Store Station. 8 UX 190.200 M-41

Cleveland, Ohio.. CI::'\ocrl‘nTld Radio ASQOCI;’AA e Anncostia, D. C NOF, NSF 350 0.16

Detroit, Mich Police Department ... KOP 360 L-39 Austin. Texas State University OBXSJ 360 é-ZG
(The editors think that this call letter for a police department station is Eeﬂ"‘ N. H Y.M.C A 1 BRP 200 -49

rather appropriate. Policeman—Cop—K arlotte, N. C.... Southern Radio Corp. WBT 360 T-42

Erie, Pa Electrical E. uupment o. nicago, 111, Westinghouse Station. KYW 360. 485 M.35

203 State Street. .. .. .. WJIT 360 Sk Cincinnati, Ohio. . .. Precision Equlpmcnt Co WMH 360 P-39
No regular program. Cleveland, Ohio. . . ‘Cox Mig. 8 ACS 200 L-4t

Granville Ohio.  Dennison University.. WJB 3600 N-40 Cleveland, Ohio’ R. WHK 360 L-41
Located in Licking County. Columbus, Ohio ‘Ohxo Statc University. .. fYO, -

Gridley. Calif Peeckinn Shop. KFU 300 M-4 . AB-4 275 0-40

Houston, Texas. Hurlhurt-SnII Electrical Dallas, Texas. .Police Department ; WRR 450 X-26

________ WEV 360 AA-28 Davenport, Iowa. . Palmer School of Chiro- .
Indianapolis, Ind Hatfield Electric Co. WOH 360 0-37 practic. woC 360 M--"g
Jefferson City,Mo. Missouri State Market- Dayton. Ohio, . .. McCook Army Station },V}‘:O 0-3¢
ing Bureau. wOos 3060 Q-31 Deal Beach, N. _] American Tel. & Tel. Co 2 X]J M-48

Kansas Citv. Mo. Western Radio Co . wWOQ 360 P-29 Denver, Colo ... Fitzsimmons General Hos- R .

Lansing. Mich . Stewart \W. Seeley WHW 360 K-38 pital Station DD 5 325 0-20

McKeesport, Pa.. K. & L. Electric Co., 427 Denver, Colo . Rcynolds Radio Co 9 ZAF 360 0-:0

Ollve Street....... WIK 360 N-43 Denver, Colo. W. D. Pyle. S WD 200 0-20
Daily 6.30-7.00 P. M. Tuesdays and Thursdays 9.20-10.30 P. M. Sun-  Denver. Colo. Y. M. C, A Station 9 YAL 185 0"?

davs 1.30-2.30 P. M. Ma\lmum range 500 miles. Detroit. Mich Detroit News. wwj 360 L‘-3.)

Memphis, Tenn.. Riechman-Crosby Co.. . WKN 360 U-34 Fairfield. Ohio U. S. Army Station. WL 2 R -39

Montreal, Can.. . Marconi Te'egraph Co. Fort Worth, Texas. . Fort Worth Record WPA 360,475 .\-50

of Canada, Ltd. . VCA 360 F-46 Hamilton, Ohio.....Doron Bros. Electrical Co.. WRK 360 0-23

New Lebanon, i o b Jersey City, Z\. J.. Hudson City Radio Club.. 2CBK 200 L-48

io .. . Nushawg Pou try Farm. WPG 260 0-39 Jersey City. N. J.. Hudson City Radio Shop 2 BPG 200 L-48

Pine Blufi, Ark... Pine Bluff Co L. WOK 300 vosp Jersey Gity. X7 Jersey Review, 21a 200 L8

Pittsburgh, Pa.~ Newspaper Print Co.. ... WPB 360 N-42 Jersey City. N.J.. New Jersey Wireless Tele- . P
No regular program phone Co WNO 360 L-48

Pomona, Calif Pomona Fixture & Wire Lincoln. Neb. University of Nebraska. . 9YY 375 N-27

ing Co KGF 360 T-6 Los Altos. Calif. Colin B. Kennedy Co KLP 36 0-3

Rochester, N. Y .. The Rocilester Times Los Altos, Calif. Colin B. Kennedy Co. 6 XAC 200 O.S

Union WHQ 360 Jead Los Angeles, Calif. .C. R. Kierulff. KH] 360 T-6
San Francisco o Los Angeles. Calif.. Western R: dio Electnc Co. KOG 360 T-¢
Calif g San Francisco Examiner Madison, Wis. University of Wisconsin. WHA  360. 485 K-33
‘ Newspaper . . KUO 360 0-3 Mamaroneck, N.Y. Experimental Station 2 BQ 200 to
Spokane, Wash . Doerr-l\\nchell Eleclrlc . 1,200 L-48
. KEZ 360 C-10 Medford Hillside, . .

St. Louis, Mo. .. St. LOI.IIS University WEW 360 Q=33 lass. . American Radio Research . -

Washington, D. C.Church of the Covenant. WDM 360 0-45 N Co 5 \YGI 360 l\_]-gg
Station maintained by Thos J. Williams, Inc., of New York. Operator ‘\Ic“{“”\:- N.J L. Bamberger & Co. “SOR 350 \'}-48

Anthony Ciavarella. Church services. This station broadcasts on Sundays Ne\\'ark'. N. J.. Westinghouse Test Station. 2 SAI M-

only at 11.00 A. M.. 3.30 P. M. and 8.00 P. M. Maximum distances heard ewark. N. ] wcs““{*""“ Electric & z M-48

900 miles to the north and south as far as Miami, Florida. & Mig. Co W.l,z 360 -

Wichita, Kan . .Cosradio Co. WEY 360 R-26 New York City, 2]“3\};\

Yakima, Wash. . Electnccl’owcr & Appli- KQT 350 - I .Hudson Radio Club 20 *o 200 L-48

ance Co 3y - .

Yakima, Wash.. .  Foster- Brndbury Rddlo 2ADK

Store. . .. KFV 360 D-7 New YO”\ City, ) . .

Youngstow n, N. .Shipowncers' Radio Club. wDT 360 L-48
Ohio .. .. Columbia Radio Co. WMC 360 M-42  New ‘{rof‘\ City. Totn Wanamaker o g
Two steamshlps find their wav to this month’s list: N. y Harbor. N. Y. Fort WZ:)O(I Governor's
S$.8. America cali letters KDOW, working in conjunction with 2-X]J. " lsland. ... wVP 1.450 1.48

This ship has telephoned via radio when hundreds of miles from New York, Oakland, Calif. . Hotel Oakland, Western .

which message was picked up by the land station at Deal Beach, and trans- ! T Radio Inst., Preston D.

mitted via telephone lines to New Canaan, Conn. At this point, by speaking Allen. : KZ\M 360 0-3

into a regular telephone transmitter, the voice was carried by land lines back o " 3XwW

10 the American Tel. & Tel. Company station at Deal Beach, and then radioed ~ Parkersburg, Pa... . H. A. Bcale . 320 200 M-46

across the waters to the vessel, establishing in this way telephomc communi- Pasadena. Calif . ]. Dunn & Co KLB 360 S.6

cation between the ship at sea_and the shore telephone. Pawtucket, R. .. elancey, Felch & Co 10j 200 K-50
The $.S. Concord of the Colonial Navigation Company. call letters Pawtucket. R. I .. Standard Radio & Elec. Co. 1 XAD 200 K-50

KNC, is also equipped with a radiophone transmitter. Not broadcasting Phﬂadclph;a. Pa.. . .Gimbe! Bros. ... wip 360 M-47

Pdehy B Ll b e NS B M

iladelphia, Pa....Strawbridge & Clothier.. -
CORRECTIONS lghxlat(,lelpglapPa....J{,:uhn Wanamaléclcr ) 12‘17)(;?\ ggg Mji
Washington, D. C., White & Boyver Co., WJH call letters were not given. ittsburgh, Pa Westinghouse Electric Co. g AL
The Doubleday Hill Electric Co. operate two stations, and the information ~ Fortland. Ore...... Willard P. Hawley 7X 200 E-5

should read as follows: Portland, Ore... ... ‘NOéthwestern Radio Mfg 2 F B
Washington, D. C., Doubleday Hill Electric Co., WMU, 360 meters, . 2

instead of KQV as listed on our previous map. Portland, Ore...... The Oregonian. ... }\S\V 360 E-5
Pittsburgh, Pa., Doubleday Hill Electric Co., KQV, 360 meters. Richmond, Ind... .. Richmond Palladium News- woz 360 0-38
Discrepancy is announced in the call letters of the Ohio State University, . ) B paper Co. N -

onc writer having declared that this station at Columbus, Ohio, having call Ridgewood, N. Y ... Broadcasting CO‘;)p é’ mer- WHN 360 L-i8

letters 8-YO on our original list. is using the call letters AB-4. ica for Times Publ'g. Co. WH! -

Our list next month will without a doubt contain further information con.
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Radlio

racle

In this Department we publish questions and answers which we feel are of interest to the novice and amateur. Letters addressed
to this Department cannot be answered free. A charge of 25c is made for all questions where a personal answer is desired.

Dry Cells on an Audion
Monferd Rockwood, Akron. Ohie, in-

| 1L an I use dry cells to
filament of my audion bulb?

A. 1. If vou must use dry cells for lighting
the filament of vour vacuum tube. tour cells
should he used, connected in sevies. or. better

(17)
quires

light the
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Query 17.—A Short Wave Regenerative Receiving
Set, Using Two Variometers and a Variocoupler
for Tuning.

still, eight cells in two sets of four each, con-

nected 1in series parallel.  However. a storage
battery would be much ‘more satisfactory
Please give hook-up of 2 variometers,
an audion detector.

a variocoupler ~nd
A2

2. The hook-up which vou requested is
given here. . . i
. 3. How far can [ receive with this set?

. 3. The distance vou could receive with this
set depends upon many factors. You could
probably receive radiophone messages from a dis-
tance of 100 miles. However, this is only ap-
proximate.

Loose Coupler and Audion

(18) Max Hughes, Hexie. Ark., asks:
Q. 1. Can an audion tube be used with a
loose coupler. and can [ reccive radiophone con-
certs with this set?
Al \n audion detector may
connection with a loose coupler
It will be possible to hcar radiophone concerts
within a radius of approximately 75 miles with
this set, providing you use an acrial at least

be used in

100 feet long, and as high above the ground
as possible, . )
0. 2. Please give a hook-up of this set

A. 2. The hook-up is given herewith.

Audions Made From Auto Lamps

(19) Walter Schols. Sioux City. lowa, asks
). 1. Where can I secure double filament
auto lamps?
A. 1. The two filament electric lamps de-
scribed in the 1918 issue of this journal, by R. U.
Clark are no longer made.
Can 1 use these as audions?

2. The editor of this department and the
associate editor conducted a series of experi
ments with several of these lamps built to order.
These experiments were fully deseribed in one
of the carly issues of Rapio News. [n no event
did we ever obtain results which would be con
sidered worth the trouble and expense incurred.
Altho the Brooklyn Navy Yard station, a few
miles away. was heard at one time, no other
station was brought in regardless of liow am
plified by regular vacuum tube svstems

To Receive Newark Broadcast Station

20) Willard A. Phillips, Scranton, Pa.. asks

). 1, Can you advise the apparatus necessary

10 receive Newark and eastern or western stations
from here—in other words, about 130 miles-
alimost all_weather conditions?
. 1. For receiving radio music and lectures
from New York you will need an audion outfit
You may find that you will need a two-stage
amplifier in addition” to the detector and the
tuning coil and other apparatus. The distance
is not great, from the standpoint of radio; but
usually the novice is not satistied with results
that would be considered pleasing to one who
had had long experience with radio. Radio
men are satisfied with a clear and understandable
tone, but one beginning with radio usually wants
the music to be as loud as a phonograph would
make it.  When yon consider that the cnergy
passes thru the ether for many miles before
reaching the receiving antenna, vou will under
stand t‘l:n it must be amplified considerably in
order to make loud tones. Then again, the
anmwount of energy picked up by an antenna is
very close to nothing, about 50 to 100 micro
amperes on the average.

n addition to the amplifier you may wish to
have a loud-speaker. T'his, at vour distance,
ought to give you music loud enough to dance
by, except at times when atmospheric conditions
are very bad. During the season of thunde:
showers and excessive static there will be eve
nings when you will he able to hear little if
anything, but at other times everything will be
all right

We suggest that you secure catalogs from sev
eral advertisers and talk with local people who
are using radio. Gradually vou will emerge
from the coufusion into which their technical
terins throw vou, and obtain a reasouably clear
idea of what vou want. You may begin with
a very cheap set and then build ap the outfir,
learning as vou increase expenditures. You are
too far from transmitting stations to hegin very
cheaply tho, but we think $75 would start vou
all right. without the necessity of purchasing
anything that you would have to throw away as
your outfit developed,

There is a big advantage in having a good
rnir of phones.  Baldwin phones are excelfent,
but _very hard to obtain at present. For local
work, a 50-cent phone will be almost as loud as
a Baldwin; but as the distance increases a sensi
tive phone hecomes a nccessity if vou are look-
ing for good results.

AERIAL
GRID LEAK AND

———— BATTERY —
= e NG

b —

Spark Coil Transmission

(21) Lawrence Wadswortli, Minneapolis.
Minn.. asks:
Q Can a radio receiving set be used to

detect the approach of automobiles, by means

of the waves sent out by the ignition spark coil
A f this were true, most radio amateurs
nothing at all but the tune of auto

would hear

Query 21.—A Circuit Using an Oscillation Trans-
former in Connection with a Spark Coil and Gap
for Spark Transmission is Shown Above.

mobile spark coils. However, if the car was
very close to the aeral, say separated by aboat
one foot, it could probably be heard.

Q. 2. Please give hook-up of a spark coil and
osctllation transformer for transmitting,
A. 2. The hook-up of the spark coil is wiven
herewith.

Radio Contest

(22) Paul F. Wilbur, Syracuse, N. Y.. asks
us to return his receiving set which was entered
in our “Simplest Radio Qutfit” contest.

\. 1. Owing to the fact that many of the
sets entered in the contests have no names witl
them. we will have to ask you to write again,
describing your outfit, and if possible, sending

sketch or photograph of it

Will this Circuit Regenerate?

(23) John H. Wack. Minneapoli~, Minn., re.
quests

Q. 1. A hook-up of a variocoupler and an
audion detector set.

g The liook-up is given herewith

0. 2. \Will this circuit regenerate?

A, 2. No.

Q. 3. Which side of the secondary of the
variocoupler should be connected to the rheostat?

A. 3. It does not make anyv difference.
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Query 18.—Above is Given the Circuit for a Loose Coupler Used in Connection

with an Audion Detector.

Query 23.—To the Right is Shown a Non-regenerative Hook-up, Using a |

Variocoupler for Tuning.
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Mechanical Hand
(No. 1,409,415 issued to Wilhelm
Shimmel)

The citizens of the German Re-
public are coming forward with new

9|8
1 3
/\D"'u(/
A\
inventions. A rather ingenious de-
vice is illustrated here. This is a
mechanical hand adapted to play key
instruments of any kind, and may
be used for advertising purgoses. by
placing the automatic member in a
shop window together with the piano
on which it plays. The hand is re-
markably similar to a human hand.
The fingers are pivote:d and are con-
trolled by means of individual lev-
ers: these levers in turn are ac-
tuated by cam:-like devices driven by
an electric motor, In this manner
the keys of the instrument are
struck by the fingers. The entire
mechanical device is, of course. at-
tached 10 a figure seated in a chair
in front of the instrument. Means
for moving the hands laterally are
likewise provided for.

Surf Board
(No. 1,404,790 issued to Henry
loward Newby)
The board is narrow in width,
and has two floats mounted therecon

sl
—r

Py

spaced apart and held in place by
straps. he board is likewise pro-
vided with a saddle having a seat
and a back rest. From the bottom
of the board a rigging depends. This
houses the gears” and -the propeller.
The gears are operated by levers
having a ratchet connection with the
drive shaft. The free ends of the
levers are within reach of the rider,
so that the latter may operate them
} to impart motion to the propeller,
and hence drive the board thru the
water.

Centrifugal Diving
Apparatus
1,405,996 issued

Charles Irceze)

. We wonder how this peculiar div-
ing apparatus will work after it has
been built. The entire structure is

(No. to Joseph

s CotEEItaPamEN e 1t

guarded by a steel girdered frame
to which frame is attached a ring by
means of which the vessel is to be

lowered into the water, and raised
therefrom. At the ends of the
frame are bearings for shafts which
support the weight of the vessel.

Thru one of these shafts the cable
for current supply enters. The ap-
paratus is provided with two shells,
the innermost one being held rigidly
by gyroscopic stabilizers. The de-
vice i1s equipped with two water-
tight doors, which are used for
entering the vessel; each door is
likewise provided with lenses thru
which objects under water may be
seen or photographed. The lens on
the inner shell is, of course, sta-
tionary, but the onc on the outer
shell rotates with the shell, the
frame-work acting as a shutter.
The centrifugal force produced by
rotation of the outer shell and the
compressed air at the ends of the
vessel should counteract the water
pressure, according to the inven-
tor’s claims.

Combination Motion Picture
Projector and Phonograph

(No. 1,408,620 issued to Ferdinand
\'. Madaler)

This method of synchronizing mo-
tion pictures with phonographic mu-
sic is very simple. The turn-table
of the phonograph and the motion
picture apparatus are both con-
trolled by the same motor which is
secured to the main shaft. A suit-
able slot is provided upon the
phonograph record into which
the needle of the producer fits. The

motion pictwmie film is set into the

projecting machine and the motor
started. . The pictures are then
thrown upon a mirror and {from

thence reflected to a screen. [Inas-
much_as the horn of the phono
graphic reproducer is placed in front
of and below the screen, it becomes
obvious that the entire mechanism
may bhe controlled by one individual
and the voice scemingly comes from
the actors themselves.

Advertising Device
(No. 1.405,304 issued to Hugh
Kenneth MacDougall)
Tngenious advertising devices will
never cease to attract attention.
One of these is the subject of a
patent recently granted. In this de-

O

vice a fan is mounted upon the roof
of a car in a special holder, so that
the blades or vanes are acted upon
by the air when the car is moving
forward. Half of the bladed area
is shielded, so that the air only acts
upon one blade at a time, conse-
quently causing motion in one di-
rection. This  windmill arrange-
ment connects with a gear inside
the car, and then drives a belt turn-
ing a_disc. Upon the latter disc a
lateral pin_ is located. This pin
drives a Geneva whee! intermit-
tently, causes the advertisements ar-
ranged upon a polygonal drum to
rotate. he drum extends the en-
tire length of the car.

Snow-Removing Machine

(No. 1,408,471 issued to Elbert E.
Ricks)

In this snow-removing machine a

steam engine is mounted on truck
wheels.  This steam engine pro-
vides the power for driving the
snow-remover forward and also for
supplying a stream of steam whereby
the snow is melted rapidly, and, ac-
cording to its inventor, permitted to

Each t T
ducers or snow-melting devices in-

run to \water, of the re-
cludes rectangular or appropriate
cross-section _ends  connecte to-
ether in radiator fashion by paral-
el pipes; the under sides of the
tubes are perforated for the emis-
sion of steam downwardly. The ends
of these reducers are likewise pro-
vided with an upwardly inclined
shoe or scoop.
Boat Construction
(No. 1,408,178 issued to Virgil
Sidney Downing)

A boat similar to this recently
made quite a record. In its con-
struction, air ducts are found in
the top, and air channels are formed
in its hull. The latter are so shaped
and situated as to effect a hifting
and propelling action, when air is
forced rearwardly thru the chan-
nels.
the channel is caused to produce a
film beneatli the rear portion of the
boat, as air rushes past in a con-
siderable stream. This produces an
air cushion, so to speak, upon which

the boat rides. Due to the lifting
action of the waves acting on the
hull of the boat when the boat is
traveling at a considerable speed
its bow also rises. Consequently, al-
most the entirec vessel is supported
by an air pad. The engine drives an
air propeller which is the means of
propulsion of the vessel,

Sound Post
(No. 1,408,707 issued to Jolin
William McGrath, Jr.)
. This sound post has been de-
signed to improve the tonal quality
of a wviolin, It will be appreciated
that any vihration imparted to one
of the strings is transmitted to the
body of the instrument, then to the
sound post, and so conducted to the
opposite side of the instrument. In
order to lengthen the vibratory pe-
riod. an attachment has heen made
to the sound post. This is a sort

Q~"W_ L + 3
of pronged fork arrangement pro-
vided with curved extended portions
at the ends of which are weights.
Consequently the weights vibrating
because of the impulse which the
sound post imparts to them set up
another vibration.

The air thus discharged from !

Ship Salvaging Apparatus

(No. 1,404,921 issued to James N.
Adams)

There are few systems which will
rescue vessels now lving at the bot-
tom of the ocean or in waters or-
dinarily inaccessible to the diver
who has to operate within 300 feet
of the surface and usually not more
than 75 feet. In this system, a
method different from the usual ship
salvaging schemes is employed, in
that heavy cables anchored to the
keel of the vessel and passing thru
a special channeled-duct arrange-
ment are attached to arrow-shaped
steel.  These members are sur-
rounded by cork in order to make
them float. To these floats, other
floats of considerably smnaller design
are attached. Should the ship meet
with accident and sink, the smaller
floats rise to the surface of ‘the
water. Each of these, and: there
are large numbers arranged upon the
vessel, are marked with letters or
figures such as 3. midship”; "I, ait
port,” etc., and are connected to ar-
row-shape«,l hooks. \When the sal-
vaging vessel comes upon the scene,
it attaches a special anchoring device
to each of the cables leading to the
arrow-shaped floats. This cable .de-

vice slides along the thinner cable
to the larger float and grips the ar:

row securely attached to the ship
by heavy chains. Traction upon the
cables so inserted permit of the
ratsing of a vessel

Trouser Creasing Device

(No. 1,409,633 issued to Herman
S. Willis)

In this trouser creasing device a
metallic rod or bar is so formed as
to taper to a fine V-shaped edge
when viewed in cross-section. When

in practice, the foot of the wearer
f the trousers is inserted thru an
arc-shaped portion of the member,
while the rod or bar extends inside
of the trouser so that the sharp edge
is divectly behind the front crease
of the trouser, or directly in back
of the position where that crease i
to be made. Two spring clips. onc
at either end. are then clamped into
place, thus holding the trousers fixed
and an electric iron of the roller
type is simply run up and down the
trouser leg. so as to form a straight
and accurate crease.
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Query on Tin

8222} A. A Aruckey, Chicago, Ill., asks:

.  How can I separate the ingredients of tin?

A. Tin is an element and 1s so found in
Nature. It is no composed of two different in-
gredients,

It can be melted in a ladle over a firc. Keep
the heat low.

Oxidizing Brass and Copper
(1223) Blue Star Service Bureau, Delavan,
is.,, writes us:

Plcase give mc formulas for solutions to

use in oxidizing brass and copper.

The following solutions may be of value:
Dissolve 6 drams of ammonium carbonate and 3
drams of copper acetate in 8 ounces vinegar and
evaporate to one-half the volume. To this add
72 grains of ammonium chloride and 18 grains
of oxalic acid,

Heat and mix with the evaporated solution ob-
tained as above, clean copper article and boil it
in this mixture until covered with a yellowish
brown coating. Remove and bhuff.

For coloring either copper or brass, dip in solu-
tion of 2 ounces of sulphur and 2 ounces of
otassium chloride and 1,000 ounces of water.
The article may also be immersed in a solution
of ferrocvanide of potassium, strongly acidulated
with hydrochloric acid.

Tesla’s_Gas_ Turbine

(1224) 1. B. Wynne, Indianapolis. Ind., in-
quires: .
Where can I obtain data and detailed in-
formation on Dr. Tesla’s gas turbine?

. You might write to Dr. Tesla, at 8 West
40th Street, New York City, and ask him where
you could find the most concise and accurate
account of his gas turbine, and also the alterna-
tors which you arec interested in. You can ohtain
the patent numbers from Dr. Tesla. You might
refer to Sewall’s “Wireless Telegraphy,” which
is now out of print, but which most public libra-
ries have on file, where a fair account of the
Tesla radio power transmission scheme is given.
A number of patents have also been issued on
his “‘world radio power transmission system®;
and copics of these can be obtained at 10 cents
each from the U. S. Patent Office. This office is
likewise in_a position to give >ou a list of the
numbers of these patents, if you will write to
them at Washington, D. C.. and tell them just
what class of patents issued to Dr. Tesla you are
interested in.

Elect;o-PKting

(1225) H. B. Aarens, Chicago. Tl. asks:
Q. 1. What is the name of the book on electro
plating recently reviewed by you?
A 1. his hook is called
Electro Plater,” by Coggeshall.
. How are plaster articles plated?
. 2. Under ordinary circumstances a plaster
articldc is coated with graphite before it is electro
lated. .
? Sometimes the plaster article must he varnished
several times hefore this coating process takes
place. Coggeshall describes this method as well
as the method of plating.

“The Modern

Die Casting Query

(1226) E. I. Ahlin, Leavenworth, Wash,, asks:

[t Please give formula of a suitable metal
which can be emploved in the die casting of tin
soldiers. .

A. We would advise any of the following com-
positions: _

1. Tin, 8 parts; lecad, 6 parts; antimony, %2
part by weight.

2. Lead, 3 parts; antimony, 1 part. )

3. Lead, 75 parts; antimony, 23 parts; tin, 22
parts. .

4. Lead 10 parts; antimony, 2 parts; bismuth,
1 part.

Dry Storage Batteries

(1227) Miner E. Harris, Beatrice, Nebr,
asks: .

Q. 1. How do the dry storage batteries
comparc with the awet?

A. 1. The cssential feature of a dry

storage battery is that the space between the
plates is filled with glass wool. which is satur-
ated with the elcectrolyte. These batteries are

not really dry batieries, but are moist. Their ad-
vantage lies in the fact that if the battery upsets,
the acid will not be spilled, as would happen
when an ordinary wet battery is used. The am-
pere-hour loss, due to such semi-solid clectrolyvte
1s about 20 per cent.

Interesting Argument on the Senses
(1228) Lco J. Scanlon, N. S, Pitishurgh, Pa,,

asks:

. 1. (a) Are the senses of taste and smell
the perception of vibration of any substance?
Does mustard, having a keen taste, vibrate at a
much higher rate than sugar. which has a dull
or pleasant taste? Are the different degrees of
taste between these two due to a different rate
of vibration in the objects possessing such taste?
(b) Are excessively high rates of vibration the
cause of the lack of taste in some objects?

A. 1. The scnses of taste or sinell are not
perceptions of vibration of the substance. If
that were the case, it would be possible to stimu-
late the nerve-endings of the tongue and nose
and produce odors. It is quite likely that some
time in the future a method will be discovered
whereby certain electrical changes will result be-
cause of the odor given out by thc substance.
but the manner in which this will he done is not
thru the reception or perccption of vibration.
A small quantity of musk placed in one corner
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of the room may soon le noted in any part of
the room, the odor having heen wafted around
is due to the presence infinitesimal particles
of the musk were given off and float easily in
the air. Consequently. the second part of your
first question is also answered.

). 2. Is the smell of any object really in-
finitesimally small particles of said object float-
ing in the air? \Are the different odors the re-
sult of the difference in the rate of vibration of
these particles comprising the *‘odor” as stated
above? Compare the smell of ammonia and that
of a rose. Are there odors which we cannot per-
ceive, due to the rapidity or slowness of vibra-
tion of the compenent atoms of a substance hav-
ing such odor, in the same sense that we cannot
hear overtones or nndertones in music?

A. 2. The smell of objects, as stated before,
is due to the presence of infinitesiimal particles
of that object floating in the air, and if there is
any difference in vibration, the difference is not
on the part of the particle of the substance, but
on the nerve whose endings, passing thru the
cribiform plate of the ethmoid. imbed themselves
in the mucuous membranes lining the nose. \We
do not believe that odors are due to the rapidity
or slowness of vibration of component molecules
or ions Of substances having such an odor, but
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dne to the combination or compound formed.
Nevertheless, we can duplicate natural odors to
the extent at least of fooling our olfactory
nerves, by niixing various coal tar products.

. 3. Do the particles composing the hand
vibrate at a much higher rate than usual when
exposed to heat, thus causing the hand to
vibrate at the same rate as the said source of
heat, after contact with the hand? Is a *“‘fever”
the particles of the body vibrating at a rate higher

than usual; and inversely, “*chills,” a slower
rate? Are there overtones of lheat and cold,
such as when the fect become numbh? Are the

atoms of the fcet vibrating at such a low rate
of speed that the bhrain cannot perccive the
vibrations, or cold?

A, 3. What the effect in the nerves of the
fingers is, is likewise not known, and whether
the nerve impulse propagation is due to an
clectrical stimulus, or to chemical or transitional
changes, has not yvct heen deternmiined. A little
over a year ago, a scries of articles on the
senses appearef in this journal, in which the
touch, taste, sinell, and sight and the electrical
theory of nerve impulse transmission were dis:
cussed. In each touch-spot on the skin is found
a nct-work of nerve-endings, terminating in what
the anatomist calls a “touch corpuscle.” Stimu-
lation of these touch corpuscles announces that
fact to the brain, There are certain tonch-spots
for heat, others for cold. just the same as there
are taste buds on the tongue in different regions
for the different tastes, tittcr, sweet, sour and
salt, and combinations of these together with the
olfactory perception of the odor, gives the epi-
cure his remarkable ability of smelling and tast-
ing. The particles of the hody do not vibrate
in fevers, or in chills, the fact is purely phys.
iological, and the result of destruction by dis-
ecase germms. It is a known fact that nerves do
not respond as well when under the influence of

cold. Consequently, freczing definite areas en-
ables painless operations to be conducted (sec
article on anesthetics in the May issuc of

SciENCE anp IxvENTIox).  This upsets your the-
ory on the atoms of the feet vibrating at a low
rate of speed.

. 0. 4. Is it possible that there exists matter
in a concrete form, but vibrating at such a
high rate as to he nnperceptible to the hnman
eye? What about radium, ether of interspace?
Does the intensity of light depend upon the rate
of vibration of, or upon the volume of, electrons
given off the source of light? Or is the intensity
of vibration of all light the same, with some
other factor determining the intensity of the
light, climinating that of distance? 1 refer to
the Dim-a-lite sockets. which are being exten-
sively advertised. Must all matter vibrate in
order to be visible to the eve?

Are light and_ heat one and the same, namely,
vibration? Is light only a highcr rate of vibra-
tion of clectrons than heat, and is cold a slower
rate of vibration than heat?

Has there been dircovered a way to accel-
erate the vibrations of any object? I am not con-
sidering that of heating an ‘object, 10 inercase
the vibrations, if such is possible.

. 4. There are wmany vibrations which are
nnperceptible to the hiuman eye. The vibrations
in the ether of light or electricity are entircly too
rapid, sound waves cannot be ‘seen, altho they
may be perceived by the auditory nerves. when

lhns_e”sound _waves come within the range of
wdibility.  For the human being, this range is
from 16 to 40.000 vibrations per second. the ju-

tensity of light does not in any way depend
upon the rate of vibration, if that light is of
one definite color. White light, being a com-
hination of all the colors. will comprise different
perimls of vibration. The intensity depends
more upon the volume of the source of light.
(Altho all matter vibrates. it is not always the
vibration of the matter which enables the eve to
see the substance, it may be reflection of the
light from the matter, which reacts upon the rod
and conc layer of the retina of the cye. These
either clectrically or physinlogically transmit that
record to the brain where the image is recon-
structed.  The method of doing this has not
been definitely ascertained. Light and heat are
both vihrations, but they are not the same. [t
is possible that one results from the other, due
primarily to the speed of vibration. Unfor-
tunately, no mecthod has been discovered which
will accelerate the vibration of the molecules of
any objcct.
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Bug Poison

E. R. Heintz, Passaic, N. J., wants:
A formula for a liquid to kill flies,
roaches, etc., but which is non-poisonous to food.
A There is no liquid of which we know
that could be sprayed on food and which would
kill flies without itself injuring the food and
making it acquire a peculiar taste, or, in other
words affecting the hecalth if the food is eaten.
You can rid a room of flies quickly by placing
some pepper on a hot pan, and sctting the same
on ghe stove or hecater. This will stupify the
flies, causing them to fall to the floor, and may
subsequently be swept up and destroyed.

(1229)
0.1

Rain Gage

(1230) Fortunato Recit,

Frs
Texas, wants to know

Brownsville,

With this Simple Apparatus the Depth of Rainfall
Can be Readily Measured and Computed.

. 1. The correct way to figure the depth
of rainfall, using the bottle and funnel illustrated,
to collect the water.

A. 1. The area of the bottom of the bottle,
multiplied by the depth of the water in the
bottle, divided hy the area of the mouth of the
funnel, equals the depth of rainfall.

Inflating Toy Balloons

(1231) C. A. I'rolich, Elizabeth, N. J., asks:

). 1. How to inflate toy balloons.

A. 1. Balloons can he inflated by various
means either from pressurc gas or hydrogen,
which latter gas may be generated by either the
electrical method or by the action of acid on
zinc or on iron scrap, We have inflated sev-
eral toy balloons in t{:e latter manner and have
fgllxnd that they are very light and ascend rap-
1 -

. 2. How to plate parts of a piano with.
out removing them from the frame?

A. 2. A very good rlating solution is made
as follows: Take a freshly prepared paste made
of two parts of freshly precipitated silver chloride
and three parts of potassium bitartrate. All the
rust must be removed and the article, if pos-
sible, may be washed with a hot solution of
caustic soda and rinsed with water. The paste
can be applied with a cork. The freshly pre-
cipitated silver chloride may be procured by
dissolving crystallized nitrate in distilled water
in the proportion of 1 to 10, and adding to the
solution a solution of sodium chloride ag similar
strength, continuing to add the latter until no
further precipitate is formed. Filter and wash
the precipitate by adding water from time to
time.

Fish in a Chemical Garden
(1232) Elmer Ludwig, Chicago, Ill.,, asks:
. 1. Can fish live in a chemical garden?

. 1. Chemical gardens, when made, should
have the chemicals taken out of the solution, if
fish are to live in them, and the entirc solution
replaced by pure water. Altho fish may live in
themn, it is not advisable that you place them
in_this garden, because, in a short time, there
will be nothing left of the same, as the motion of
the fish will at once destroy the picturesque
precipitates. .

double fish globe is the most advisable, so
arranged that the fish may swim around on the
inside or the outside compartment of the globe,
and the chemical garden remain in the other
compartment. Then there is no need of replacing
the solution with water,

Fire Extinguisher

(1233) Morris Foucher, Esgq.,
W. Va., asks:

. 1. If crude carbon tetrachloride may be

used instead of the pure article in a fire extin-

guke.hcr‘

Fairmont,

We would advise that you use the
pure carbon tetrachloride because it does not
damage fabrics, furniture, or ceilings, with
which it may come in contact, altho it will re-

move a varnished surface from a polished table.
This damage, however, is not very detrimental,
and could easily be repaired.

Making Bees Hibernate

(1234) W. J. Fitzgerald, Wolcott, N, Y.,
wants to know:

), If bees could bhe forced to hibernate,
in this way reducing their food consumption in
the winter.

A. 1. Your suggestion of attempting to miake
bees hibernate is rather interesting, and we
would like to know exactly what would happen
under the circumstances. We would therefore ad-
vise that you take several lots of bees, and place
them in different compartments, surrounding one
of these hives, which in this instance should
be well covered by a non-heat-absorbing material,
such as sawdust, or asbestos; pack with ice, and,
with a thermometer in the hive, registering max-
imum and minimum temperatures, at about 32
degrees or lower (prefer the adjustable), watch
the results and record them carefully.

You may find that the bees in the winter timne
will in this manner diminish their food supply.
We doubt very much if they can be caused to
hibernate, for, if that were the case, Nature would
not endow them with the peculiar facility of
storing up food during the entire summer for
use in winter, and we are of the opinion that it
will take several hundred generations of urgent
breeding and cross-breeding of the hees to finally
secure a bee capable of such hibernation. The
same is true of many other animals, and altho
some of them do_ hibernate, the majority equipped
with facilities for storing food, put an ample
supply aside for winter use. It 1s quite likely
that food consumed could be cut down in this
manuer.

Lighting a Lamp “Wirelessly”
(1235) Francis W. Frecker, Mt. Vernon,
Qhio, asks:

. 1. How to light a lamp without wires by
inducing the current to it by means of a trans-
former, and asks for the data on a transformer
for this work.

(4
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10V. AC. lineil

A “Wireless” Table Lamp Which Will Prove Very
Mysterious to the Uninitiated--the Answer to the
Riddle Lies in the Fact that Two Transformer Coils
Are Utilized, a Primary Coil Under the Table and a
Secondary Coil Placed in the Hollow Base of the
Lamp. Potential Sufficient to Light the Lamp
is Transferred from the Primary to the Secondary
Coil by Electro-magnetic Induction.

A. 1. Your system is quite possible, but we
doubt very much whether we can furnish you
with data for the transformer, inasmuch as the
losses here are so large.

We would advise that if you use alterna!in%
current, you just make two coils of wire, one o
about 700 turns of No. 15 double cotton covered
wire into which an iron corc may be inserted,
and the other with fewer turns but heavier wire,
and test out with an ammeter the current you ob-
tain in the second coil. This will give you a
working basis for [your experiment. The coils
should just fit over [ inch square sheet iron cores.

Compressed Air

(1236) G. A. Frund, St. Louis, Mo., wants to
know:

Q. 1. If air is drawn directly from a tank
of compressed air, and used to run an engine,
what will be the effect on the temperature of
the air?

A. 1. The expanding gas will become colder
as it expands and exerts energy. his is due to
a phase of what is sometimes conservation of
energy.

. 2. Since a rise in temperature results in
a rise in pressure, what is the relation between
these two’

A. 2. Air tends to expand in such ratio as
to give a pressure of one pound per square inch
for cach 32 degrees Fahrenheit rise in temper-

ature.

Q. 3. If an cngine generates 100 horse-
power, and only 50 horse-power is used, will the
rem}aining 50 horse-power be available for other

use?
A. 3. Yes
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Selenium Cells
k(1237) Venancio F. Lim, Philippine Islands,
asks:
Q. 1. How to determine the size of fuse
wire to use in a motor circuit?
Determine the resistance of the motor

and also the current consumption in amperes,

then use the formula C = —R—
R‘ 2. Action and purpose of a selenium cell
. 2. This has been described time and
again in this publication. Selenium is an ele-
ment which has the faculty of reducing its elec-
trical resistance when su{;jected to light rays.
It is, therefore, used in fire alarms and hundreds
of other effects, such as transmitting a photo-
graph by wire, etc., in fact any place where it
1s necessary that a ray of light will perform
an electrical function, the selenium cell being
used as the intermediary. So far all rcsults are
tentative and experimental.

Making Blue Print Paper
(1238) LEdwin Beck, Esq.,, Herrick,

wants:

n.

. Q. 1. The fornula for bluedprint paper, giv-
ing blue lines on a white ground. )
A. 1. The formula is given herewith:

(CEYTT £ ommrng o o o — 1y S | g 3 oz.
Ferric chloride .. ... 8 oz
Tartaric acid .. . 3Y% oz
Gum Arabic .. 25 oz.
Water ..., 100 oz.
Dissolve the gum arabic in half the water,

and dissolve the other ingredients in the other
half and mix. Apply with sponge or brush to the
paper, and dry rapidly. wo minutes is the
usual exposure. It is developed in a saturated
solution of potassium ferrocyanide. Later the
print_is immersed for two or three minutes in

Sulphuric acid .................
Hydro-chloric acid...
Water ... i

Iceless Refrigerators
(1239) Andrew A. Fair, Esq., Sioux City,
Towa, says:

. 1. That he has been experimenting with
iceless refrigerators, using the principle of evap-
oratinf water for reducing the temperature, and

na 1re do

says that the temnperaty es not Exo low enough.
It is all a question of low good a
vacuum you produce. Your efficiency will

probably be very low.

Ir;)ﬁ_ Pl:;ting

(1240) Robert L. Patrick, Beloit, Wis., writes
to this department for:
. 1. The directions for iron plating.

1. The solution consists o
Water 1 gal.
Ferrous Ammonium Sulphate....14 oz.

The ferrous ammonium sulphate is dissolved
in hot water, and the resulting solution should
be neutral, or very slightly acid.

The anode surface s oufd be in excess of the
area to be plated. As pure iron as is possible
to obtain should be used for this anode. If it
shows a tendency to become covered with a
black substance, it should be removed and
thoroly cleaned.

Because of the ease with which hydrogen is
liberated in iron solutions, the current density
should be quite low. Less than one volt pressure
is sufficient for most work.

he same directions for the cleaning of the ar-
ticles to be plated, as used in all plating work,
should be followed in this case,

Using Pole-test Paper to Determine the Posiuve
and Negative Wires of an Electric Circuit.

Polarity Test Paper

(1241) E. E. Gower, Hagerstown, Md., writes
the Oracle Department:

P._ . Please give me formula for making
polarity test paper.

A. Procure some red litinus paper, and
soak in a solution of one tablespoonful of salt,
to a tumbler of water, hang this up to dry
thoroly. When dry, use as follows: Moisten
slightly, and place ends of wire about 34 inch
apart, on the paper. A blue spot will appear at
the negative wire, and a deep red spot at the
positive wire.
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San Francisco Sy

Z » Pictured here are some of the arusts appearing in
Brass Choir L o Conn Radio Concerts. Above—Frank Westphal's
Rainbow Garden Orchestra, Chicago.

P 14

Orchestra
ONN radio concerts have taken the  their orchestras have already played; Benne
nation by storm! Our programs of  Henton, Charles Randall, John Leick, Mabel
March 17, April 14 and May 19 by Amer- Keith Leick and Fred Tait have given solos.

ica’s leading dance orchestras and nation-  More of their calibre are to appear.

ally famf?d S(f)lOIStS have occaspned universal Travelers on shipboard 1500 miles from the Atlan-
admiration for Conn enterprise. tic and Pacific coasts, people in Northern Canada and

Isham ]ones, ]oseph Smlth, Frank West- in Central America are enjoying the same music
phal, Hal Nichols, D. C. Rosebrook and heard throughout the United States.

Think of it —Conn Ltd. is entertaining people by wireless a quarter of the way around the globe
Write for further information on forthcoming radio concerts and watch for local announcements of dates.

Programs are broad- New York, Statlon WJZ; Chicago, Station KYW; Denver, Station ZAF;
casted from San Francisco, Station KDN; Pittsburgh, Station KDKA; Kansas City, Sweeney Station;
Detroit, Station WW]J; New Orleans, Station WAAB; Seattle, Wash., Station KGB;

New Saxophone Book, FREE: Tells why Conn saxophones are easiest to play; w hy the world’s
great artists prefer Conns; how to use saxophones singly and in quartets and larger com-
inations. Explains exclusive features which give better tone, perfect scale. You can learn

to play a tune in one hour! Write now for book and details of Free Trial, Easy Payment Plan.

656 Conn Building C. G. CONN, LTD. Elkhart, Indiana

Agencies in All Large Cities

Conn New York Co., 233-5-7 W. 47th St. Conn Chicago Co., 62 E. Van Buren St. Conn Detroit Co., 243 E. Grand River Ave.
Conn Seattle Co., 1609 Third Ave. Conn New Orleans Co., 317 Baronne St. Conn Portland Co., 127 Tenth St. (Oregon)
Conn Cleveland Co., 1220 Huron Road
Conn Atlanta Co., Auburn and lvy Sts.

WORLD'S
LARGEST MANUFACTURERS
OF HIGH GRADE BAND AND
ORCHESTRA: INSTRUMENTS
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Down Brings This

Brand-New Typewriter

Pay the balance in small monthly payments. We will
ship the typewriter to you for ten days’ free trial.

The Annell” is Standard in size. appearance, con-
struction and mechanical operation, with an action so
smooth and a touch so responsive as to be a source of
constant pleasure to the experienced operator, and
making the progress of the novice immeasurably
easier. It turns out beautiful work. The type is clear,
clean-cut, hard; the alignment and spacing are utterly
perfect. The speed is unlimited; no operator can
crowd the Annell’. Extremely simple in construction, |
it is trouble-proof, sturdy. un:rwill ast a business life-
time. It emﬁodiel the ideas and experience of me-

anical geniuses who have been making typewriters
and typewriter improvements for generations.

Every Operating Feature

The Annell’ has every late-style feature and modern
operating convenience — each letter completely
visible as written (together with all the previous I
writing), Back Spacer, Tabulator, Two-Color Ribbon,
Right- and Left-Hand Shift Key, Shift Lock, Margin
Release, Adjustable Line Spacing, Adjustable Margin
Stops, Paper Release, Automatic Line Spacer on
Carriage Return, Adjustable Paper Fingers, etc., also
the 42.key, 84-character Universal keyboard.
R}:{bbcr cover and all extras shipped with each ma-
chine.

Big Saving—Over a Year to Pay

We are the only company selling a Standard 42-
key, 4-Row. Brand-New Typewriter direct to the
user bx mail at practically !ie wholesale price of
otber high-grade typewriters. Our remarkal ly low
price and monthly payment plan enable you to buy a
brand-new typewriter easily and conveniently—over
a year to pay.

Fully Guaranteed

We protect you with an ironclad guarantee against

any flaw in material or workmanship.

No Risk—10-Day Free Trial
We will‘prove its high-grade quality by sending
the Annell” to you for ten days’ trial. Use it on any o
your work, If not satisfactory, return the machine to
us. e will refund the express charges and any
money you have paid, and the trial will cost you

nothing. You are the only judge. Could anything be
fairer? !

Send for Information, or Send the Coupon |

.Scnd coupon or a postal today for full informa-
tion abqut.!he greatest of all typewriter offers.
Don’t miss it. Actnow.

ANNELL’TYPEWRITER CO.

636 No. 230 East Ohio Street, Chicago

S, NOT AN ORDER - MAIL TODAY G¥

ANNELL - TYPEWRITER CO. .
636 No. 230 East Ohio Street, Chicago.
end me complete information about your
wonderful typewriter offer. This places me
under no obligation.

BE A REAL MAN!
LOOK LIKE ONE AND
FEEL LIKE ONE

Broaden your shouiders, deepen
your chest, enlarge your arms,
and get a development that will
attract attention. Fill yourself
full of energy and be powerful.
My New Book
“Muscular Development”
Will Explain How
This book is illustrated with 26
full, page photographs of myself
and of some of the world's finest

develored nthletes | have trained.

It will interest and benefit you
grestly.

Send 10c (stamps or coin) for a copy NOW, today,
while it is on your mind.

EARLE LIEDERMAN, Dept. 206, 305 Broadway
~ NEW YORK CITY

TAMMERER(

FOR 55 YEARS we have succeasfully cor-
rected stammering by our simple and natural

method. Individual “instruction. Write for
free klet. s BBINS, Director
BOSTON STAMMERERS' INSTITUTE

246 Huntington Ave.,, Boston, 17 Mass.

Editor, SCIENCE AND INVENTION :

In your issue of April, 1922, appears an
article entitled “Airship Roma Falls and
Burns Up.” In this you state that there
s one question uppermost, perhaps, in the
minds of many and that is why the non-
inflammable helium gas was removed from
the Roma just a few days before the
accident and the dangerous hydrogen gas
replaced in her gas compartments. You
are informed that the airship Roma was
never filled with helium and that, therefore,
the helium was not removed. This sug-
gestion was doubtless gained through the
fact that the navy operated a small blimp,
namely, the C-7, with helium. This is the
only lighter-than-air craft of any kind that
has ever been operated with helium.

There was in existence some 2,300,000
cubic feet of helium. This represents the
total amount ever recovered. This helium
was produced by funds contributed equally
from the Army and from the Navy and
one-half of it belonged to the Navy and
was required for experimental purposes by
the Navy. The share belonging to the
Army amounted to 1,160.000 cubic feet
and as the gas capacity of the Roma was
1,200,000 cubic feet, it can be readily seen
that the Army did not possess enough
helium to fill the Roma. The average gas
consumption of the Roma, disregarding the
loss of gas in flight, was about 12,000
cubic feet per day. . . . .

The Roma was constructed for the
use of hydrogen. In fact, all lighter-
than-air craft developed abroad are con-
structed for the use of hvdrogen. All de-
velopment in these countries has been based
on the premise that they would never
have helium in sufficient quantities avail-
able for them. This development has
progressed steadily and with great success.
The United States is far behind these
countries in the development of lighter-
than-air equipment. The Roma was pur-
chased in order that a study might be made
of its construction and operation with a

Science and [nvention for June, 1922

. War Department on Helium

view to learning whether or not airships
of this type were desirable for our use
The United States has never contemplated
relying exclusively on foreign design, but
it 1s certainly desirable that we secure the
best available information and that we take
advantage of foreign research and con-
struction in order to assist the development
of our home industry at a greatly reduced
expenditure in time and money. The Roma
was designed and built for the use of hy
drogen, and as such was expected to de-
velop certain characteristics. Hadthe United
States filled this airship with helium, it
would have operated under conditions not
contemplated in its original design and new
features would have been introduced which
would have.interfered with the calculations
necessary for study. The information
gained from the operation of the Roma
would have been fundamental and the nec-
essary corrections for the use of helium
instead of hydrogen would have been made
in the design of new and improved equip-
ment. < -

The United States must keep abreast of
foreign development with the means fur-
nished and if this nation desires to take
advantage of what appears now to be a
monopoly of helium and to make such
helium available in sufficient quantities,
this policy will be welcomed by the Air
Services of the Army and the Navy. Due
consideration must be given to the fact
that the supply of helium in the whole world
is definitely limited and that after having
based all our development of lighter-than-
air craft on helium, we might ultimately
have to revert to the use of hydrogen
and start our experimentation all
over again after the rest of the world
had learned to operate lighter-than-air
craft safely and successfully with hydro-
gen,

H. M. Hickam,
Major, Air Service,
Chief, Information Division.

Building a Double Neck Harp-Guitar

By C. L.

EDWARDS

(Continued from page 142)

Glue bridge No. 3 in place so that if the
center lines of the necks were permitted
to cross the bridge, the distance would
be nearly 12 7/16" from the center of 12th
fret to front of bridge.

Put wood screws where the ornaments
at each end of the bridge are to be, to
hold bridge while glue is drying, then take
screws out.

Position marks are shown in one neck,
these are made slightly larger than a wood
bit of required diameter and the sides are
sloped at a uniform taper all around.

Bore a little ways into the wood with
the wood-bit, then force ornaments in
place, using shellac to bind metal orna-
ments to the wood. Glue is used to fasten
wood and a mixture of two parts shel-
lac in two parts spirits of camphor and 6
to 8 parts of 90% alcohol to fasten cel-
luloid to wood. There are, however, many
prepared mixtures that will serve all pur-
poses. )

Round ornaments can be used in many

Radio Broadcast
(Continued from page 158)

places, but irregular pieces may also be
used, in which case a chisel is used to cut
the hole for the piece.

To remove material for purfling, make
tools like No. 19 or No. 20. No. 19 has
an adjustable cutter, the cutter is made
the width of the purfling and set to re-
quired depth.

The tool is operated like a marking
gauge; slivers not removed by the cutter
can be taken out by a bent awl shaped to
chisel edge.

The harp-guitar would look well with
round ornaments as shown and with bands
of celluloid around top and bottom and
upon sides to cover all joints and an orna-
mental plate placed on bottom of heel.

The builder, however, should use his own
taste in ornaments.

To fit strings, file very small grooves
in string nuts and bridge. Be sure that
the strings have a bearing at the very be-
ginning of the grooves, otherwise they will
“chatter.” If string nuts and bridge are
too high, file them
off.

Do not have any
nails, brads, screws
etc., anywhere in the

Roselle Park, N. J..Radio Corp. of America wDY 360 M-47 body or elsewhere if
Sacramento, Calif Hobrecht KVQ 360 Na 0 O voided
San Jose, Calif has. D. Herrold KQwW 360 P-4 Finish 1 2
Schenectady. N. Y. .General Electric Co wWGY 360 -47 sl the harp-
Schcnectagy.hN. Y gnior .Collhclget Radul) Cél:)b. Vlglég 360 (-:4(73 guitar in varnish or
Seattle, Wash. xcelsior Motorcycle -6

Seattle, Wash. Northern Radio Elec. Co.. WJO 360 ¢  shellac or any other
Seattle, Wash Post Intelligencer .. KFC 360 C-6 finish desired, in or-
Springfield, Mass Westm(g’house Station WBZ 360 J849 der to close the pores
Stockton, Calif C.0. Gould. ... KJ 360 0-4 of the wood and
Washington, D. C. . Doubleday Hill Elec. Co.. WM 360 0-45 ;

Washington, D. C. . White & Boyer Co........ WIJH 0-45 keep moisture out.
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Go as High as You Like

No Limit to Salaries in Aviation

No other industry offers the wonderful chances for big meney-making that the
Airplane Industry offers to ambitious men. Many more trained men will be needed to fill
big paying jobs. The airplane has come to stay —it will soon be a part of our everyday life.
The men who get in now are the ones that will cash in big. Look &t the *big fellows” in the
automobile game today. They represent power and wealth because they got in early —you can
do the same in Av1at10n and you have an advantage because you can be trained before you start.

Delivering Vewsxnper ‘Extras”
by Airplane

View in an Airplane Factory

Thousands of Airplane
Mechamcs Will Be Needed

The airplane industry is going forward by leaps and bounds. Transportation—passenger
carrying and meil carrying lines are being opened up everywhere. This means men—
men—men! Trained men only are wanted—men who know what's what. Get ready
now to make big money. The industry is calling for real red-blooded fellows—heed
the call—»ow i5 the time to get started—while the industry is still in its infancy,

Here Are a Few Jobs That Wil Pay $50.00 to $250.00 a Week:

Aeronautical Instructo- fercnautical Eadineer Aeronautical Contractor Airplane Repairman
Airplane Mechanician Aleplane Inspector Airplane Solesmon  Airplone Assembler Airplone Builder

Keep right on with the work you are

Learn at Home 77" Dy
vour spare time is all
Om

In Your Spare Time .7.%
I

\ \\\\\\\\\
&\2\&3\\

is simplified for home inztruction and is endor=ed bv air phne
manutactnrers. aivonautical experts, aviators and the lead

\

inegacroclnbs.  Anyv man who ean read English con under “\\\*\\\\\\\ \
stand it. ‘The Lessons are self-explanatory and are made plain % ‘{, \(
as day witl . Diagrams, ¢te. Our Advisory Conneil 0? \\'\" ‘\R

and Instructors are holnml vou all the time giving vou ever \

thing von must know. The entire field of Practical Aeronauties
and Science of Aviation is laid right before

your eves. You are hound to neeeed witl \
this training. is meians for vou a man’s Mall
size job with a man’s size pay.
. end for our hig g hls
B lé B 00 k free hook showin':' . AMSECR;S(A)E
. justwhat is going C 0l-‘ AVIATION
of Opportunities i, the Airplane Oupon t. 2198

Industry. It also ’ 260l M'Ch‘gj‘“"’e
F R E E ' shows what other For ‘ A

VUSRI
@ \}\\&\\Q \\\\\\\\\\\\Q\\ V

o . 3 Without obligation on my
e wen have done in FREE / part you may send me your
1 this fascinating field and what vou cando.too. book cnmled “Opportunities in

It zives a list of some large manufacturers and the Au lanc Industry’ and your
dealers in airplanes and some of the jobs that BOOK / SPECIAL Limited offe.

are open to trained men. \With the book we

will send you a special offer that vou will be /
glad to know about. This special offer may be W e =
withdrawn at any time withont notice. Send

=\ the coupon now and lake advan’age of this offer. Adduss i R —

American School+fAviation
Dept. 219B 3601 Michigan Ave., Chicage @ Cityein v SUBHC e
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HOW TO PAINT

enabling anyone to learn to

business or for others?

CONTENTS: Alphabets C

SIGNS AND SHO" CARDS

Our book gives a complete course of instructions,
R{aint good signs.
WHY NOT MAKE YOUR OWN either for your

bi.

and Wall Signs, Ready Made Letters,

designa. ClothBound, size 7 X § inches,price $1.0!

¢ 25 Miles Per Hour!
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b E and price list
SYPHER MFG. CO.

C ition, Color
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J. S. Ogilvie Pub. Co., 214 Rose St., New York
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parts,
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Radio for the Beginner
By ARMSTRONG PERRY
(Continued from page 154)

vent signals, from being heard but it would
reduce the coil’s efficiency in tuning. Such
damage can usually be repaired by putting
shellac on the exposed parts of the wires.

The miscellaneous noises that interfere
with the sounds you want to hear come
from various sources. The necighbor’s
small boy with a spark coil transmitter
can make more racket than a whole Grand
Opera company. He should be put on a
daylight-saving schedule. He can also set
fire to houses in the vicinity just by neg-
lecting simple precautions. It has been
done. Organization and instruction are
essential where beginners agitate the ether.

Regenerative receivers around the town
may let loose a flock of ‘“canary birds,”
that will sing you into a perfect frenzy.
Often unknown to their operators they
start transmitting on their own account
when they are supposed to be receiving
only. A well-known radio man attempted
at a recent conference to arouse senti-
ment in favor of a law that would pro-
hibit such interference, but he made lttle
headway because a competitor got the floor
immediately afterward and intimated that
this was an attempt to run his apparatus
off the market, and that anyhow the first
speaker’s apparatus was just as bad.

The vacuum tubes in your own set may
bark and howl at you like your dog when

you lock him in the barn. Skilful opera-
tion is the answer to this, unless there is a
mistake in the installation. If that is the
trouble, then the manufacturer should
state the remedy. Connecting plus wires
to minus terminals will make as much
trouble as trying to drink and talk at the
same time.

Atmospheric disturbances, so-called “sta-
tic” or X's, that make themselves heard
loudly and persistently, especially in the
summer, are not yet under the control of
radio manufacturers. The man who in-
vents a device that will sidetrack them
will make a million.

When government, commercial or am-
ateur stations, properly operated according
to the laws and regulations governing them,
interfere with radio listeners, it may be
due to their being so near that their waves
force oscillations on the receiving station.
Fine tuning may reduce the trouble. A
loop aerial assists in getting rid of inter-
fering stations, provided they are not in
a line with the station that is listening
and the one that is sending. The loop can
only be used effectively with vacuum
tube receivers. It is pointed toward the
station that the listener wants to hear from
and when in that position brings in but
feebly, if at all, signals from stations to
the right or left.

Experimental Electro-Chemistry
By RAYMOND B. WAILES
(Continued from page 141)

Numerous experiments requiring the
simplest of experimental apparatus can be
cited to show that liquid electrolytes fol-
low the laws which govern solid con-
ductors.

A solenoid or coil of liquid electrolyte
can readily be fashioned by filling several
feet of rubber tubing with the electrolyte
and winding the same around a cardboard
tube. The ends of the rubber tube can be
corked or sealed with wax, and connection
made to the interior liquid by means of
wires passing thru these seals. The ap-
paratus is shown in figure 4, connected to
a galvanometer. A sensitive ammeter will
serve as well. The cardboard tube is
shown at C, the ringstand R and the ring-
stand clamp, RSC

If a magnet M be thrust into the interior
of the cardboard tube, or electrolytic sole-
noid, the indicating instrument will imme-
diately respond. This is in accordance
with the laws governing solid or metallic
conductors, for the same effect will be
perceived when the liquid solenoid is re-
placed by a similar coil of wire connected
as before.

Migration of Ions

During electrolysis, negative ions pro-
ceed toward the anode or positive elec-
trodes, and are called anions, while the
cations, or positively charged ions, proceed
toward the cathode or negative pole or
electrode.

A convenient method of differentiating
between anions and cations, or anode and
cathode, is by a unique animal story. A
certain cat could only come into the house
thru a hole in the screen door, but could
not go out by the same method because
of the conical shaped screen hole which it
made the first time on its passage in. The
negative current of a battery is the incom-
ing current. The significance between the
cat, the hole and the negative current is:
Cat-Hole, which, interpreted, means Cat-
Hode. The in, or negative side of a bat-
tery or pair of electrodes is therefore
readily understood to mean the cathode

(Cat-Hole—cat can only come in) when
the novice recalls the antics of the cat.
If a solution of copper sulphate be elec-
trolyzed, or subjected to the action of an
electric current, using copper plates or elec-
trodes, the color of the solution around
the anode (positive) readily suggests that
something has left the solution about it.
Copper ions, which are positively charged
and are therefore called cations, because
they proceed toward the cathode, impart
a blue color to water, when dilute solutions
are made. Proceeding as they do toward
the cathode, the cause for the decoloriza-
tion about the anode is readily understood.

'STAMPS!

| 8tamps!

WO RK While Learning
Electricity
Get Our Free Offer

S.& H. ELECTRICAL WORKS
Dept. F-2, 308 So. Green St., Chicago, Ill.

MODEL SBTIEAM ENGINES
and BOILERS. New and en-
larged edition (1922) of our fllus-
trated catalogue now ready,
showing many new features such
asg fittings for Model W arships,
working  Model  Scarchlights,
Inrger Model Bollers, ete. Full
line of working minjature En-
rines, Boiler Fittings of all sizes, Model Makers® Supplies,
eu(-i.e ?nwlogue and Handbook 20c. (Refunded on first
or T,
The 1Bathe Manufacturing Oo., Dept. 2

5214 Woodland Ave. Philndelphla, Pa.

LEARN PIANO

SHORT COURSE. EASY TO LEARN
PLAY BY NOTE IN 8 WEEKS
WRITE for Sample Lessons, Veins of Gold, Beauliful Santa
Barbara Scenic Views, ALL FREE
O. A. SCHMAHL, MUSIC SERVICE
BOX 441:E Santa Barbara, Californla

50 AL DifY. British Guiana,
Cuba. China, India, Jamalca,
Japan, Portugal, enezuela,
10c; 1000 all difr., fine collec-
tion In itself, $2.50, 100 diff. U. 8. 25¢; 1000 hinges, 10c¢
50% approvals sent every order. List free. I Buy
L. B. Dover, Dept O, Longmont, Colo.

etc., only 7¢1 100 all difr.,
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FREE RAILROAD FARE

ln the Great Shops of |

COYN

Make this the most profitable and enjoyable summer of your life. Come to Chicago, the greatest summer resort
city in the country on beautiful Lake Michigan, and greatest electrical center in the world. We will pay your rail-
road fare from any place in the United States. See the country at our expense. And at the same time become
a skilled electrical expert in the great shops of Coyne.

LEARN IN 3% MONTHS Great Summer Resort City

No books or useless theory. You are trained on $100,000 worth of electrical ~ Chicago, situated on beautiful Lake Michigan, is the Natlo‘r:s
equipment. Everything from door bells to power plants. You work on summer playground. Marvelous boulevards, beautiful parks,
motors, generators, house-wiring, autos. batteries, radio, switchboards. power bathing beaches, zoos, lake trips, amusement ;

plants—everything to make you an expert ready to step right into a position parks. C.‘f'y"e is near lake and bathing beach.
paying from $45 to $100 a week. Learn Electricity in the electrical center of Chicago's Daylight Saving Time gives you a
the world. Here you see the mighty power plants. the great clectrical manu- chance to enjoy these things by daylixht.
facturers and marvelous electrical sign displays. You truly live with electricity
in Chicago.

Our Employment Department helps place students in jobs to earn
a part or all of their expenses while studying. No charge for
this service. Hundreds have worked their way through. The
catalog explains fully.

Training Complete 3 FREE Courses

The whole world of clectricity is open Besides paying your railroad fare we
the Coyne trained man. He is include with your regular course:

trained completely. He can make big (1) A complete course in auto. truck . -
money as power plant operator, and tractor electricity and storage 0'"’ °f Ch‘cago s Many PI’*‘S“" BD“'S V4
superintendent, telephone man, con- bntteries. Greatest outlay of auto ,
struction work. auto, truck or tractor electrical equipment in the country. Greatest Oﬁer Ever Made .
electrician, battery man, radio expert, (2) Complete training in Business e P / &
or he can xo into business for himself s Management—-trains you thoroughly This is the g‘reatest offer ever made by a o
electrical contractor, l:lonle to run a business of your school and it is for a limited time. Oul, QQ,
auto ignition expert. battery ! own. Cooke.
business. and make from e (3) Course in Radio — the depar tment; may soon be filled and President,
$3,000 to $20,000 a yeav marvel of the age. Con- the offer withdrawn. \* Coyne Trade
H\‘;ndreda of kour bgraduates structing ; ...la(s‘tznllimz and op- ; ,‘éo & Engineering
today are making big money erating uild your own set School. Dept. 26,
and you can do the same if f ' " Every student is given a life Send Coupon h()w \0 39-51 E. IHinois
you grasp this opportunity B | scholarship—he can stay as Don’t delay a minute— , S St., Chicago, 11}
act lnuw. llSend for full par- \ % , lo}r:sz as heh ]l]k'L:S and return sen d tha{ éoupon BT , ‘,\ o B
ticulurs today. whenever he likes. Dear Sir: ease sen
5 right now for our bi , me free your big catalog
B.W. COOKE ‘ PRESIDENT frgee catalog and fu“g, Q\ and full particulars of your
£ Special Offer of free railroad

particulars of this ¢
wonderful offer. 2

fare and 3 extra courses.

Q.

TRADE AND ENGINEERING SCHOOL

Dept. 26, 39-51 E. Illinois Street Chicago, Ill. ',®v Coo
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If you really
to be a

BIGGE
MAN

free copy of this Boo)

1t s a frank, man-to-man discusslon of personal de-
velopment that we are glad w send erver ambitious
young man. It does not paint any ‘“blue- dreams’’
that you cannot realize. but it tells how we are help-
ing thousands of young men to make the most of thelr
study hours. We will also give you the *"Stx Reasons'
why you should seleet the United Y. M. C. A. Schools
to hel? you to qualify for greater responsibility, more
congenial or better-paying wors, anl larger manhoorl
Our friendly is free.

United Y. M. C. A. Schools’
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or positions for which they atford training:

Acrountant
Advertising Man
Agricultural Courses

Architect Machine-Shop Practice
Auto Mechanic Leadership Courses
Banking Locomotive ()f»crator
Better Lotters Mathematical Courses
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Plumber
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Radio Operator

Radlo Engineer

Railroad Engineering

Salesman
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Shorthand and Typewriting
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Tool Destgning
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Machinery

Traflic Management
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Buslness English
Buslness Law
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Civil Engineer
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Concrete Engineer
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Electrical Engineer
Factory Management
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| a metal plug in the end of the pipe, or

| heater thoroly and making sure that the
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AETACO

Honeycomb

Home-Made COILs

Electric Cooking
Utensils
(Continued from page 146)

) "

of this metal-enclosed heating unit or else |
a regular standard electric itnmersion heater,
is indicated inside the coffee or tea pot.
Diagram D shows how a home-made im-
mersion heater may be made from a piece
of brass pipe suitably capped at the lower
end. Copper or brass pipe may be used,
but if brass is employed it should be
thoroly nickel-plated. The lower end may
he scaled tightly against water by brazing

Our own manufacture and fully guaranteed. Com-
plete with flexible leads for connection, and wiil
not loosen up in varying the posltion of the coils
attached. AETACO Type A-1 Triple Coil
Mounting, $5.00

else by fitting a threaded cap on the end.
The reststance coil may comprise one or
two layers of proper sized German silver
or other resistance wire, with a layer of |
mica between each layer, starting the wind-
ing over a rod of iron or ashestos about

4" in diameter. After trying out the

Pink-a-Tone Complete Set, $25.00
King Am-plitone, $12.00
Arkay Horns, $5.00
The Largest and most complete stock of Radio
Sets In the U.8.—alil the best makes: Radio Corp.,
Western Electric, Grebe, Paragon, Acme and
Westinghouse. Murdock. Brandes and Federal
Head Picces.
Cabinets, Bakelite. Dials and a complete
stock of all parts for making sets.

Send 10¢ for large Illusirated Catalog
AMERICAN ELECTRO
TECHNICAL APPLIANCE CO.
227-229-235 Fulton St., New York

proper amount of wire is contained in it,
so that it will not burn out on 200 to 300
watts, the top of the pipe may be sealed
up, taking proper care to insulate the wires.
The correct length of wire to use for a
certain sized heater is determined in an
approximate manner by passing the cur-
rent from the 110 volt circuit thru differ-
ent lengths of it and noting the length
of the wire when it becomes just red hot.
Some of the resistance wires on the mar-
ket will stand nearly a white heat without
burning out or oxidizing abnormally.*
The number of feet of wire, as well
as the resistance, the current and the volt-
age may be readily computed, when any
two of these factors are known by apply-
ing Ohm’s Law, which states that the volt-
age required to force a given current thru

Get a Copy of this Boo
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lation and disordered nerves.
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containing portralts of tho

anipi’s time. a half-tone of “Stradi-
variug in His Workshop.” and the
romantle story of The King of
Musical Instruments. A postatbrings
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CREMONA VIOLIN SHOP
Dept. C-51, Chicago
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THE MIDGET “FI

graduations

conted with

are grease and
waterproof. While it Is the most versa-
tile calculator ever invented, its opern-
tion is simple nnd easily understood.
Diameter 4 inches.

Price with 16 page Instruetion Book,
91,60, Lentherctte carrying case Loe
extra. Catnlogue Free. Your money
back if you ure not satisfied.

Niles, Mich.

Printing Chea

Cards.clrculars, labels.book, paper. Press§1..
Lurger §35 Job press $150. Save money. Print
for others, big profit. All easy, rules sent.
Write factory for press catalog. TYPE,cards,
etc. THE PRESS CO., D-47, Merlden, Conn.
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| by the number of feet of wire or ribbon
- | sistance in ohms for a given case is found

| rent passing, as indicated by an ammeter.
| Also the resistance required in the grid is

Free! Magnificent | !

world's greatest violinistaslnce Pag- | furnaces and soldering irons,

activity and build a healthy, well-developed body.
Sent Without Obligation

It s the most complete hoak ever prepared on the
home treatment of disease by Vielet Ray method.

RA-TONE
THE VIOLET RAY FOR THE HOME
I8 the most highly developed home treatment of
1t kind uvailable at any price. You can read in
our book of the marvelous resuilts obtained in more
than & hundred ailments and can expect similar
benefits. Merely send stamps to cover mailing.

RA-TONE ELECTRIC CO.
619 Park Place West, Detroit, Mich.

Demonstrators and DistributorsWanted

We want an intelligent man or woman Iin
every commuunity to demonstrate Ra-Tone
treatment. All or part time. Iine op-
portunity for exclusive sales distributors.

a certain resistance is found by multiply-
ing the resistance in ohms of the coil or
grid, by the current required; the current
in amperes is found by dividing the voltage
applied by the resistance in ohms of the
coil or grid; the resistance of the grid
is found by multiplying the ohms per foot

employed or wvice wersa; while the re-

by dividing the applied voltage by the cur-

computed by dividing the voltage on which
the apparatus is to operate, by the current
in amperes. The carrying capacity in am-
peres of each size of resistance wire is
given in the wire tables referred to, and
which can be had for the asking. Heating
units designed to be operated on either A.
or D. C. should be wound non-induc-
ively.
*The addresses of companies supplying various
kinds of resistance wire suitable for building all
kinds of electric cooking utensils, as well as
i etc., will be sup.
plied by the editors on receipt of self addressed
and stamped envelope. The catalogs supplied by
these companies contain tables giving elaborate
| data as to the heating temperature at different
| currents in amperes for all sizes of the different
| wires, so that anyone can dectermine just how

| much wire and what size they will need for any |

specified consumption in watts or amperes at a
given voltage.

CORRECTION NOTICE

In the Popular Astronomy article ap-
pearing on pages 28 and 29 of the May is-
sue, there was an error made in the fol-
lowing statement, which appears in the sec-
ond paragraph of the center column on
page 29. The sentence beginning, *Venus
{and Mercury are the only two planets in

-

2,

i Audibility Unsurpassed—Money Back if Dissatisfied
Antenna Wire-7 Strand Tinned 150 Ft., $1.60

TOWER MANUFACTURING COMPANY
5 STATION ST., BROOKLINE, MASS.

a month

$4:-$5

the solar system that may have conditions WiLL BuY
fat all similar. etc,” should have read, QL?E?‘E;‘%?KH%E}“%EJ'E::?y

“Venus and Mars, etc.”” This error is a
typographical one, and would have been
noticed at once by even casual readers, for
| it is corrected at the end of the paragraph.

Modern Writing Convenience.

WriteToday For lllustrated Cataleg Ex.
plaining Tru-Before- You-Buy Plan.

SMITH TYPEWRITER SALES CO.
(Free Triat) 735 —218 No. Wells St., Chicagn, ith



Science and Invention for June, 1922 169

Juick Success in Electricity!

S
A‘\

a 3 { 3 v
s}

Electricity, the greatest force in the world—offers you “Big Money” and
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Beacon Lights of Business

LONG perilous coasts, lighthouses throw

their guiding rays far into the night to

warn the mariners and help them safely past
the shoals.

Business, too, has its beacons. They are the
advertisements, which throw a powerful light
to guide you in your buying. They show you
what to buy, where to buy and when to buy.

Spend a few minutes running through the
advertisements in this publication. Then buy
the products that have proved up in the light
of advertising.

Manufacturers who advertise deliberately
focus thousands of eyes on their products.
Their wares must be good, their values honest
and their prices right or they could not
advertise successfully.

In the advertisements you see products that
have made good under the critical inspection

of buyers. These products are full value
products. They return you dollar for dollar.
Buy them

Let the beacon of advertising guide you as it
is guiding so many astute buyers.

©

Then you can know that every cent you spend

buys its full quota of value.

30 DAYS FREE TRIAL
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Simply wonderful! Thelimit
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Luxe
By H. WINFIELD SECOR

(Continued from page 119)
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flies and dirt te contaminate it. In the barn
we frequently find the corn sheller and
fodder cutter driven by electric motor as
well as a feed grinder. A cider press may
be rigged up with a little ingenuity also,
and some barns are equipped with an elec-
tric hay loader, which lifts large quanti-
ties of hay from the wagon or motor
truck up into the hay loft with ease and
swings it thru the door. A load of hay
| can be discharged in a few minutes by
| means of such a device. It is often neces-
‘sary to talk between the house and the
barn or other buildings, and it will be
found very advantageous to run a few
l wires between the farm buildings and con-
nect to these an individual telephone sys-
i tem. Of course the modern farm has a
| Bell or other commercial company tele-
phone in the house—that goes without say-
ing. The radio receiving set may be oper-
ated by the farmer himself while some
delegate this honor to the rising “young
Edison” of the family.

The Electric Dairy Maid

“Miss Electricity” is Queen of all she
surveys in many modern dairies, especially
those of large size. Here we find electric
motor-driven cream separators, bottle
washing and filling machines, butter
churns, electric egg candlers, for testing
the quality of eggs (altho these devices
are sometimes placed in an egg sorting
and packing room attached to the hen-
nery). An clectric ice machine for the
dairy is practical, and no doubt, when clec-
tricity becomes more well-known on our
farms, this feature will be utilized to a
very considerable extent, as the cost of ice
when it has to be purchased, has heen in-
creasing each year. Of course, some farms
have their own ice house and the privilege
of cutting lake ice at a very economical
cost during the winter months. Some
farmers and dairymen are enabled to cut
their ice hill down when they are blessed
with a nearby brook or spring of any size,
a suitable milk cooling house being built
over the spring or brook. into the water
of which the cans of milk are placed.
Some ice has to be purchased invariably
even with these cold water facilities.

The clectric hennery of today employs
the mystical current in many cases for
automatically feeding and watering the
chickens. and in the winter electric heat-
ers and water heaters are frequently pro-
vided. One of the most important things
that electricity has done for chicken rais
ing is the lengthening of the short winter
days, by lighting the hennery up to ahout
9.00 o’clock at night. The simplest way
to arrange for the lights to flash on at
sunset dnd to cut them off at the desired
hour. is by means of an electric time
switch, several forms of which are avail-
able from electric contracting and supply
houses. The young electrically inclined
scion of the family or the iarmer himself
can with slight ingenuity rig up a time
switch of his own by using an alarm clock
to open the switch. The featurc of the
| regular commercial time switches, is that
| the circuit is closed and opened exactly
according to the settings of the time dial
| provided on them. About a year ago some
enterprising chicken fancier gave us an
article which was published in the columns
of ScieNce ANDp INVENTION, describing

occasioned by placing a phonograph in the
hennery, and giving the chicken a blast
|of jazz every day or evening. At any
the scientific farmer mght try it
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The Smell Orgamn

By JOSEPH H. KRAUS
(Continued from page 136)

atomizers are actuated by
pitano. Pressure upon any o

keys on the
1e ol the keys

closes a circuit. which operates a solenoid,
or suction type magnet, the latter rqleasmg
a valve and permitting compressed air from

an air compressor and sto
blow the odorous vapor upw
of the individual spray nozz
shaped pipe likewise connect
pressed air supply source.
constant draft of air blowi

rage tank to
ard. In back
le is a funnel
ed to a com

These create a

ng the odors

upward and this draft is further facilitated

by large rotary exhaust fan

s at the rear

of the theatre. The strong pedal under the

piano kevboard connects

with

the air

supply compartment and operates an auxil-

iary valve which admits a f
of air and consequently

urther supply |
the |

increases

amount of perfume and directly increases

the strength of the odor

[t is possible that in order to rid the
room quickly of any odor whatever ozo-

nized air may be permitted
the funncls.

* * * *

It may he interesting to

to pass into |

*

note that Dr.

Septimus Picsse was somewhat anticipated
by Mr. H. Gernshack in his scientific novel.

“Baron Miinchhausen's New
ventures” where he spoke

Scientific Ad-
of the same

apparatus as far back as June, 1916. See
page 93 of the Electrical E.xperimenter,

June, 1916,

He said there, as tollows:

“The next act was almost entirely lost

upon us. From what [ coul
our host, it was a wonder
of odors.
every smell, odor or scent cal
mind reflex or association ;

d grasp from
ful symphony

It is well known to you that

uses a certain
thus you are

aware of the fact that certain perfumes or

scents produce certain cmoti
nerve centers. Certain scen
diately conjecture a defin

ons upon our
ts will imme-
ite trend of

thought upon you, all depending upon the

intensity of your feelings.

In the present

day humans, this faculty of correcily asso-
ciating thought with certain scents is as

vet but little developed.

With the Mar-

tians, it seems very highly developed ; each

scent, every moderation of
certain well defined meaning.

“This is how the symphony
cnacted. Perforated pipes w

top of the railing of all the tiers

scent has a

of scents was
ere placed on
This

piping ran continuous thru the entire house.
while large supply mains led to a mixing
and generating plant bchind the scenes.
The scents and perfumes were led in large

mixing chambers, here to be

blended scien-

tifically by accomplished artists performing

the symphony.

By means of pumps the

scents were driven into the perforated

pipes, but a few fcet away

rom the audi-

ernce, wlyo thus simultancpusly was en
veloped in clouds of invisible scents and

periumes,

The clouds came at times in

puffs, at times they were sustained. some-
times they were long drawn-out, changing

from onc scent into another.
tect a certain rhythm thruout,

\Ve could de-
and from the

ecstatic expression on the Martians' faces
we understood how deep their feelings

were during the performance
well over half an hour.

, which lasted

“Upon us the full meaning was, of course,
lost, for we did not understand it all, but

just the same our sensations

were delight-

ful in_the extreme and exceedingly pleas-

ant. Just exactly what the {

eelings of the

Martians were, and just what mental pic-
tures or cmotions the various scents pro-

duced upon their nerve cent

ers. we have.

of course, no means of knowing. but we
knew that their systems responded very
powerfully to the performance.”
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Our new terms on the

CROFT LIBRARY

Save you $8 and give you 10 months to pay

E have clipped $8.00
\ off the price of this

popular electrical li
brary—made it $19.50 in
stead of $27.50, a reduction
of about 30%. And _ more
than that, we are offering
the easiest terms we have
ever made on the Croft
hooks. You now pay, net
$5 a month nor cven $3 a
month, but the sum of $1.50
in ten days and the balance
at the rate of only $2 a
month. This gives you ten
full months to comnplete your
payments.

The new price and the
new terms make the Croft
Library the biggest bargain
in sound electrical training
cver offered to the industry.

O course, no set of

books, offers a quicker,

surer method of mas-
tering electricity than the
Croft Library. It is founded
on practice—on work as it
is actually donec. It is
jammed from cover to cover
with the kind of hard-
headed, pay-raising facts you
want.  Written so that the
beginner can easily under-
stand it, yet so sound, so
thorough that it is the daily
guide of thousands of highly
paid electrical workers and

engincers,
Croft shows you how to
master the finer points of

electrical practice. He teaches

ou electricity as experts
cnow it and puts you in line
for an expert’s pay.

The Croft Books will help you win
a big-pay job

VERYWHERE the Croft Library is acknowledged as the standard—the
F leader—in practical electrical training. Go into the home or shop of any
man who has made a success in clectricity and nine times out of ten you

will find somewhere a well-thumbed set of Croft.

hand.

Croft and Success go hand in

If your clectrical training is obtained from these great books you are

certain to win your way to the top.

' Titles and Scope
of Books

Vaolume One—Practical
Mathematics. 358 subject
headings. Tells vou how
to use nathematics as a
tuol

Volume Two—Dractical
Electricity, 1,000 subject
headings.  The hasic prin
ciples of all clectrica! prac-
tice

Volume Three—Practical
Electricity, 1,100 subject
headings. A continuation
| of Volume Two.

Volume Four--Electrical
Machinery, 1,400 subject
headings. Contains what

every electrical man wants
to know.

Volume Five — Central
Stations, 509 subject head-
ings. All phases of central
station operation are cov

Volume
Laght

Six
and Power,
subject  headings.
how to do the
little jobs right
Volume Seven— Wiring
of Finished Buildings, 1
100 subject headings. The
very meat of wiring prac
tice. .
Volume Eight—Practical
I2lectric Illumination, 1,000
subject headings. Lamps
and the art of lighting
properly

‘Wiring for
1.700
Tells
big and

Practical Electricity Taught by an Expert

Croft gives you ounly the boiled-down records of every-
day electrical practice His knowledge of electricity has
been obtained through actual shirt-sleeve practice, and be-
cause he knows your problems he is able to tell you in
clear, understandable language the best way to solve them.

Starting right in with the ABC's of miodern electrical
practice, he takes you through his books in ecasy steps. He
gives you the secrets of success in electricity in plain
words, figures and illustrations.

Examine them for 10 days FREE

We want you to test our statements—we want you to
compare the Croft books with others. Fill in and mail the
coupon attached and we will send you the entire set of
eight volumes for ten days’ Free Examination. We take
all the risk—pay all charges. You assume no obligation—
you pay nothing unless you decide to keep the books. Then
$1.50 in ten days and the balance at the rate of $2 a
month.  Send the coupon NOW and see the books for
yourself

Send no money—just the coupon

FREE EXAMINATION COUPON i
McGraw-Hill Book Co. Inc., 370 Seventh Ave., New York
| |
Gentlemen:—Send me the LIBRARY OF PRACTICAL I
1 ELECTRICITY (shipping charges prepaid), for 10 days’
] free examination. If satisfactory., I will send $1.50 in ten ]
days and $2 per month until $19.50 has been paid. If
] not wanted, I will write you for return shipping in- |
i structions. I
| Name .....oconmpus.. bl elaiols ool leia st aleieiale o AR o o A B LA ]
: Home Address .......ooiuieiiniiuniniiirnnrenieeanerennnns :
City: and State. i, .jev. . ¢ ba s fsaedad. dodentorsnt soriesrde
| 1
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} il o Emp SYey {Fill In all lines) I
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lever for one or two spaces or
writing on ruled lines. Fast
rotary escapement. easily ad
justable paper fingers
margin  stops Triple feed
rolls; black and red ribbon,
Complete in cvery detail.

FOX TYPEWRITER CO.

Dept. 2325 Grand Rapids, Mich.
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on n postcard.
you the full

from you.

Send Coupon Now 1@

Don’t put this matter off. Mail in

the coupon today or send your

name and address in a letter or
We will send

particulars of

this offer the day we hea

Mail the cou-

pon or wrile now.
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REAL TYPEWRITER, built on the most approved typewriter principles,
complete in every detail, speedy and eflicient in operation, yet light

Direct from Factory to You

There is now no reason why anyone should be handicapped for
want of an efficient writing machine.
offer now places this wonderful
reach of everyone,
cast iron machine, nor is it a
class portable typewriter, every part of which is made complete
in our own factory from the very best materials and by highly
skilled mechanics.
NEW direct from factory to you.
but more important still is its superior writing ability.
do your work neatly,

QOur special easy payment
little typewriter within the
Remember, this is not a big cumbersome
“rebuilt” machine. It is a high

The completed mauchine is shipped BRAND
It weighs only 7'% pounds,
It will
rapidly, and with an ease that will sur-

10 Days Free Trial

Decide whether you want the Sterling,
not after casual inspection, but after
thorough test of 10 days under
your own conditions.
more than satisfied with
under no obligations whatever to keep
it, and the ten days’
not cost you a penny,

1If you are not
it you are

trial will e

Easy Payments
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»~ FREE COUPON

7 FOX TYPEWRITER CO.
Dept. 2325,
y; Grand Rapids, Mich.
Gentlemen :—
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, Sterting,
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Free Book

Containing complete /
story of the origin g
and history of that
wonderful instrg-
meat—the

This book tells you when touse
Saxophone==singly, in quartettes,
in sexteties, or in regular band; how
mJ)lny from cello_parts in orchestra™\
and many other things you would like
to know. The Saxophone is the easiest o9
of all wind instruments toplay. Youean\¥
learn to play the seale in an hourand 71§
soon be piayingpopular airs. 1t will double
our income, your pleasure and your popu
arity. Threc firstlessonssentfree. Nothing
can take the place of the Baxophone for -
Home Entertainment, Church, X
Lodge or School, or for Orchestra Dance Music
You may try nny Bueacher Saxophone, Cornet, Trumpet, Trom
bone or other Inntrument 6 duys. [featinfied, pay for it by cary
ym.ﬁﬁ:ﬁ Mentfon instrument ibterested In'when scnding for|
BUESCHER BAND INSTRUMENT CO.
Makers of Everything in Band snd Orchestra Instrumonts
604 Buescher Block ELKHART, IND.
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Tires With 500 Nail
Holes Leak NO Air

A new puncture-proof inner tube. which in
actual use was punctured 500 times without
showing the loss of any :ir when tested hy a
tire gauge, has been invented by I’nul 13, Coats,
an electrical engineer of Chicago. 1t is in-
flated with air and has the same uappearance
as the regular inner tube, yet it removes al
the neccessity of changing tires until the cas-
ings are entirely worn out. Cars using these
tubes are making from 8,000 to 12,000 miles
without removing a tire from the wheel. A
wonderful feature of this new tube is that it
can be produced and sold at about the same
price as the ordinary tube. Mr. Coats has
turned over all his rights on this invention to
the Milburn Puncture Proof Tube Co., Dept.
D-14. Milburn Bldg., 330-335 W. 47th street
Chicago, who wants to place these tubes in a
few cars in your loeality. They will make a
very liberal offer to any one who wishes to
try them at the cowmpany’s risk. until a dis-
tributor isx appointed for your territory.

\dvertisement.

Science and Invention for June, 1922

Atoms Not Alike,

Says Prof. Harkins
: (Continued from page 140)

ago, and this was confirmed by the Ameri
can chemist, Richards, who made ex
tremely accurate determinations of the
atomic weights of some of these isotopes.

‘While it was thus considered that the
very heavv clements—such as lead and
radium—are mixtures, attempts to sepa-
rate such elements into their different iso-
topes all proved failures.”

About 1912 Sir J. J. Thomson found
accidentally, by using what is known as
the positive ray method that the light ele-
ment neon, one of the very rare gases in
the atmosphere, consists of two kinds of
isotopes, of atomic weight 20 and 22, but
he did not seem to feel that this was det-
nitely proved. In 1915, when Prof. Har-
kins first decided to attempt to separate
an element into parts, he decided that
the best element for this purpose was chlo-
| rine, another light element. It happens
that this element—a greenish yellow
gas—is now best known by the fact that
it was the first poison gas used in warfare
by the Germans.

Prof. Harkins has developed the rule
that any element which consisted of only
one kind of atoms would have an atomic
weight equal almost exactly to a whole
number. And this is now known as the
“whole number rule.” Chlorine, of all the
i light elements, had an atomic weight
| farthest from a whole number, and this
seemed to indicate that it contained larg:
| percentages of at least two different iso-
| topes, which are more elementary than
the element, so called. What is called the
ordinary or chemical atomic weight is sim-
ply the average weight of all of the atoms
in an element in terms of hydrogen, which
is the lightest of all elements. The atomic
weight of hydrogen was formerly taken
as cqual exactly to unity, but was later
set at a number 1.0078, which is only 0.78
per cent. greater than unity. This differ-
cnce has a remarkable significance, which
| will be mentioned later.

Experiments were begun in 1916 and
would have proved successful much ear-
lier than was actually the case, if they
had not been interrupted by the war. How-
ever, in January, 1920, Harkins and
Broeker had separated about a third of an
ounce of chlorine which has an atomic
weight different from that of ordinary
chlorine, and this separation has since heen
repeated by Harkins and Hayes. This 1s
the first definite separation of an element
into parts, which has ever been demon
strated.

‘Though the elements are almost all
mixtures, the percentage of the mixture
has thus far been found to be the same
no matter where the element is found upon
the surface of the earth,” says Prof. Har-
kins. “To explain this fact the English
|ph_vsicist, Aston, advances the hypothesis

that these elements have been thoroly
mixed in the sea. However, that this
cannot be the true explanation is seen.,
when it is considered that the element
nickel, consisting of two isotopes of
| atomic weight 58 and 60. has the same
average or chemical atomic weight in the
metcorites (58.68) as it has on earth, or
the mixture has just the same composi
tion in both, as found by the American
| chemist, Baxter. This indicates either
that the material of the earth and that of
the meteorites must at one time have been
very thoroly mixed together. or that these
are just the proportions in which the
atoms were formed when they were built
up from hydrogen.
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Measuring Heart
and Muscle

Actions
By FELIX J. KOCH

(Continued from page 130)

float; this is attached. in turn, to a very
delicate wire. That wire. in its own turn
connects with a writing point, which regis-
ters its message upon a sheet of smoked
material mounted on a drum as a rule.

When making the tests of the stomach,
under observation. the balloon. deflated and
pressed to its smallest dimensions, is swal-
lowed by the patient. It is then filled with
arr, admitted thru the rubber tube afore-
said. which is attached at the proper time
to the manometer. Each and every move
of the stomach affects the halloon pro-
portionately. Each and every move pro-
duces an action on the balloon’s surface
which, in its own turn, is “written” on the
drum. i

“It becomes obvious,” Dr. Jackson sug-
gested, as he placed the balloon in the |
stomach of one of his associates for the
purpose of demonstrating the experiment,
“that if the device shows that a stomach
refuses to contract properly something
must be amiss there.

“In experimental work its service is of
incalculable value. New as it is. it has
already occasioned experts to wonder that
no one should have hit upon it—for its
special purposes—half a dozen or more
centuries ago.”

Omitting ultra-technical details of a
device for measuring blood-pressure, the
next device which we saw centered its
activities about an ordinary column of
water, so placed that it could be dealt
with very readilv. This column is set
into action for the experiment by connect-
ing it with a patient or subject. A rubber
cuff is placed about the arm of the subject
and tubing from it then connects this
cuff with the column of water.

“You see.” Dr. Jackson puts it, in ex-
planation of what the experiment actually
consists, “the pressure of the blood in the
arterial system of a human being exists,
thruout life, under what engineers would
call various heads. Now every time the
heart beats a certain quantity of blood
is forced upon that basic head. all in ad-
dition to what was there hefore. This ad-
dition—this beating of the new upon the
other—causes a wave. which ripples or
passes thru the mass. |

“The device under discussion measures
both the innate or original head of pres-
sure and it measures the rise and the fall
of these wee waves of wariation which are
the results of the individual beats of the
heart.

“We place our rubber cuff,” and he
indicated it. a plain band or other cuff,
connected with the tall column of the wa-
ter by means of tubing. “The cuffs are
then pumped full of air until reaching a
pressure about equal to that of the gen-
eral blood head in the body '

“Once this point has been reached, it
needs just a little skilful adjustment of
the pressure, of the devices suggested, and |
one may ascertain exactly the point at |
which the wave coming from the heart-
beat is barely able to pass beyond the cuff.
This point marks to the doctor the highest
pressure to which the blood in that arterial
system is subjected.” (Illustration No. 4.)

Perhaps the most striking of heart ex-
periments put into operation in the labora-
tory. as there comes a need of it, uses the
heart of a horse, so mounted that water
may be pumped thru the same. exactly as
blood would have passed thru it, under
pressure of a simple rubber bulb. This
circulation is maintained in the presence
of all of the students as long as possible. |

If He Had Passed It Up

He Would Still Be A Laborer At $2 A Day. No Money, Nothing Ahead

But Hard Work, Longer Hours—And Regrets.

He decided to learn Mechanical Drawing. He
buckled down to work with the Columbia School
of Drafting., When he had a quiet half hour to
spend he spent it—as a wise man spends money
—to get full returns.

MADE $275 EXTRA IN 3 DAYS. He recently
received $2756 for one drawing that only took
him three days to draw,

NOW HOW ABOUT YOU? Are you working
up hill or down? Count the money in your pay
envelope next pay day. You'll find the answer
there,

MAKE $35 TO $100 A WEEK. We will train
you to be an expert Draftsmuan in your spare
time at home by mail. There's lots of room for
you if you act now.

PROMOTION IS QUICK. WE'LL QUALIFY
YOU for a high-salaried position in the draft-
Ing field and keep you in touch with openings
for Draftsmen in the big machine shops, in-
dustrial plants and United States Government

What We

PRACTICAL PROBLEMS, You are carefully
coached in practical Drafting work.

WE HELP YOU GET A JOB. We help you
get a position as a practical Draftsman as soon
as you are qualified.

PERSONAL INSTRUCTION AND SUPERVI-
SION THROUGHOUT THE COURSE. You re-
ceive the personal instruction and help of Roy
C. Claflin, president of the Columbia School of
Dmft.ing :mgl a practical Draftsman of many
years' experience.

DRAFTSMAN'S EQUIPMENT. We furnish
you with a full set of Drawing Equipment and

U. S. Civil Service Commission Needs Draftsmen
The following are a few of the many positions open in

Government  Departments from time to time. The
salarles are starting salaries. subject to increase. Prac-

tieally all of them carry a bonus of $2I10 a year
additionat.
Architectural Designer . - $4.000
Chlef Draftsman (Aeronautical) Navat

Atreraft Factory, per day.... .. .$15.04
Aeronautical Draftsman, Fleld Service of Navy
Department, $5.20 per day to $12 per day.

But He Didn’t Pass It Up

departments. Men who start as Draftsmen are
often advanced to Chief Draftsmen, Chief
Engineers, Production Managers and so on.

GET THE RIGHT TRAINING. Mr. Claflin,
the founder and director. stunds personally in
back of the Columbin School of Drafting. You
spend no time in long-winded theories—useless
and expensive to you. You start on actual
iirawing work the day you receive your first
esson.

YOU NEED NO PREVIOUS TRAINING. The
course is easy to understand and easy to follow.
Many students are qualified even before they
complete the course.

SUCCESS CALLS MEN OF ACTION ONLY.
If you are a man of action clip the coupon now
and show that you are a man of action. Keep
right on top of this opportunity to make real
money. Don’t wo looking for a pair of scissors,
Tear the coupon off and mail it right now. We
have a special offer for those who reply
promptly. Get started now.

GIVE You

Drafting Instruments as shown in the picture
below when you enroll. You keep both sets on
completing the course,

CONSULTATION PRIVILEGES. You are free
tq write us at any time for advice and sugges-
tions regarding your success.

DIPLOMA. The diploma we give you on com-
pleting the course attests to your proficiency
as a Draftsman. It is an “entering wedge” to
success.

FREE SUBSCRIPTION TO DRAFTSMAN'S
PUBLICATION. “THE COMPASS.” You are
given free a subscription to our helpful, inspir-
ing publication “The Compass."

FREE BOOK

Send in this coupon today. Immediately on re-
ceipt of it we will send you our book, “Your
Future in Drafting,” which tells you all about
our new method of teaching Mechanical Draw-
ing and gives full details of our special offer to
those who reply promptly.

COLUMBIA SCHOOL OF DRAFTING

ROY C. CLAFLIN, President

Dept. 1756, 14th & T Sts., N. W.

/

FREE Drafting Outfit -
We give you free with our course this pros
fessional drafting outfit. 1t is yours to
keep when you complete the course.

'/

Washington, D. C.

== == —FREE BOOK COUPON=—— — —
Columbia School of Drafting, —|
Dept. 1756 14th and T Sts.. N. W,

I Washington, D. C. l
I IInter my name for a free subscription to *‘The I
Compass’™ and also send me without charge your {l-

I lustrated book on Drafting, telling me how I ean I
aecure your complete llome Study Course and your
I help In securing & position as Draftsman. l
I Name. o . ovy: 19 l
| AAARCSS3 .58 i i bus b nb dusiions dies 8455 o 59t 5 onFeee b |
l Clity.......... g State..ouieiiiniiiaiaianne l
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Just Published!

A Unique Booklet on
Selecting Your Piano

OULDN'T you like to know what artists them-

selves insist upon in a piane? Are you familiar

with the factors that should govern piano selection?
Would you be a competent judge of piano worth? Then
send for this new booklet: “Those Who Know and What
They Say.” On page after page well-known musical folk—
pianists, teachers, vocalists, composers, directors—discuss
their ideas and ideals of piano quality. They explain how,
in the Krakauer Piano, they have found every attribute
of the truly artistic instrument. No one contemplating
the purchase of a piano can afford to miss reading this
booklet. Send for vour copy today.

KRAKAUER PIANOS

“A Half Century of Quality Production’’

- e o o o o D e WD SN Gn AN D P I ED D D DR ED AR B am T S ae e e

KRAKAUER BROS.,
213 Cypress Ave., New York City

Please send booklet ‘“Those Who Know and What They Say.”

ADDRESS
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Genuine Diamonds

Don’tMiss This Chance GUARANTEED
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Dr. Jackson took a spare horse heart
from the refrigerator and demonstrated
once more, as he loves to do.

‘In order to learn, thru the experiment,
just what occurs inside the heart while
| the blood is passing. it is necessary that
one look inside the heart just at that mo-
ment. of course. That would mean that
we must have a window in some tube, or
other device 10 bhe projected into the
heart at the time.

‘We employ the left side of the heart
for the experiment. We insert our win-
dow in the upper end of this half. about
the point where the pulmonary veins enter.

“This window is really a brass tube
with a wee slit closed by glass at the hot-
tom. In order that we may see things
| beyond the glass, the very tiniest sort of
an clectric light bulb is mserted into the
chamber of the heart to be studied. wires
being inserted from below. The light is
lit; the water is forced thru the heart
and action proceeds substantially as it
would were the horse still alive.” (Illus-
" tration No. 6.)

Dr. Jackson led to another section of
the laboratory.

“Possibly you may not know just what
this is,” he .said.

“We call it the plethysmograph. Tt is
just another device for testing the blood-
pressure; more convenient in  certain
cases than the other instrument yonder
and a check upon the rest of our devices
to such ends.

“Once you understand its operation, it is
really simple. It is built around a metal
can. You place your hand in the can and
then a packing makes the interior of the
box air-tight.

“There are two tubes to the device which
facilitate procedure from this point on-
ward. The one is an air-vent, to be used
when air is to be readmitted. The other
connects with a rubber tube reaching to
a tambour and stylus which records the
message wanted in due course on a drum.

“Attached to the second tube, inside this
air-tight can is a rubber disk. It is fitted
to the patient’s arm before actual testing
begins and when all things are secure the
air is exhausted. The can interior is air-
tight, as has heen described. The tambour
is then started, recording its movements
on the drum, and the traveling sheet gives
the record of the pulsations.”

Perpetual Motion
at Last?

. - R T (Continued from page 131)

$80,000,000, and that the only cost of up-
keep is for lubrication, at the rate of 13c
per hour for each horse-power, and that the
plant will pay for itself in less than one
month.” He further offers *'to pay $500.00
to charity, should he fail to prove his
statements,” all of the above statements
being sworn to in an affidavit which he is
distributing on a circular advertising his
company's free power scheme.

The final statement in his sworn affi-
davit is to the effect that he only needs
additional capital for the sole purpose of
loading additional mercury into the ma-
chine. 10 make it ready for exhibition. for
which purpose he is offering stock at 10c
per share with a par value of $100.00. and
he pledges the mercury to belong to these
investors.

Just to show our rcaders that we have
the right spirit and a big heart, we will
double his offer, and will pay $1000.00
to Mr. Ulram’s company, or give it to
charity, whichever he may clect on the day
| that this machine starts oscillating, and

| (Continued on page 176)
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Carillons in
Belgium
By MARINUS COOK
(Continued from puge 132)

s

during the early days of the war, when|
Belgium for a large part was still free
from the invaders, the carillons were a
mighty mecans of keeping up the spirit of
the people. Jef Denyn, the carilloneur of |
Malines, whose picture is given here, played
daily—until the encmy silenced his bells— |
from his high position his patriotic songs,
and, in spite of the thunder of heavy guns,
his carillon thundered out into the high
atmosphere that Flemish battle song: “The
Flemish Lion—They Shall Not Tame
Him!” Below, thousands of people stand-
ing in the market place were singing with
his bells.

When a carillon is used for free-hand
playing, no hammers are used, but the clap-
pers of the bells instead. They are con-
nected by means of their steel wires with
a keyboard, usually installed immediately
under the bell-chamber. This keyboard
consists of as many wooden handles as
there are bells overhead, and is arranged
in the same way as the keyboard of a piano,
with this difference, however, that the
keys lie much farther apart and the space
between the upper and the lower row of
keys is considerable. When the carilloneur
plays, he deals the handles, corresponding
to the notes of his music, rather forceful
bYlows with the fist. This sends them down
ind brings the clappers against the inside
of the bells and so produces the desired
tones. The clappers are provided with
springs, which draw them back immediately
to prevent any lingering or false after-
sound.

With his feet the artist rings the heavier
bells which produce the lower or hum
notes, and to see a carilloneur thus work
frantically with hands and feet, while the
whole room is filled with pealing thunder, |
and the tower trembles and vibrates, con-
vinces onc that the player must love his
art, for unlike any other artist, he cannot
sec his audience, and cannot even hear |
what he plays, the heavier bells dominating |
at this short range, all other sound.

i

Plants and Animals
That Forecast the
Weather .

By DR. ERNEST BADE
(Continned from page 135)

If the weather is fair and clear, the leech |
lies curled up on the base of the container, |
or swims in regular and slow moveinents |
thru the water. But if a thunder shower
or storm is approaching, the animal be-
comes restless, it circles with irregular
rushes thru the water, and bends and dis- |
torts its body in the most varied ways. If |
the atmosphere threatens rain or snow

the leech will crawl to the cdges of the
tank where it will remain until the weather
becomes fair and clear.

Plants are also members of this unique
congregation of weather forecasters. The
most important of these is the weather
plant, Abrus pracatoris, of the West In-
dies. Its leaves are arranged like those
of the locust. By careful observations,
changes can be foretold. A lowering of
the atmospheric pressure is shown by an
upward movement of the leaf and its leaf
lets, a raising of the pressure is shown
by a lowering of the leaves. These changes
can sometimes be discerned for two or|
three days in advance of a change in the |
weather. i

1922

Guardians of the Circuits

The telephone at your elbow
seems so simple an instrument, 1t
does its work so quietly and quickly,
that it is difficult to realize the vast
and complex equipment, the deli-
cate and manifold adjustments, the
ceaseless human care *‘behind the
scenes’ in the central offices.

Behind the scenes is the terminal
of all the underground and over-
head lines on the streets and high-
ways. Here are the cable vaults;
the great steel frames containing the
thousands of separate wires and
fuses for the subscribers’ lines;
the dynamos and storage batteries;
the giant switchboards through
which your telephone is connected
with the other thirteen million tele-
phones in the Bell System.

And here, in charge of this
equipment, are the guardians of the

circuits—the wire chief and his
assistants—master electricians and
experts in telephony. Their first
duty is the prevention of ‘‘trouble.”™
By day and by night they are con-
stantly testing the central office
equipment, the overhead and under-
ground hnes, the subscribers’ indi-
And when, from

some cause beyond control, “‘trou-

vidual wires.

ble” does occur, nine times out of
ten it is repaired before the tele-
phone subscriber suffers the slightest
inconvenience.

It is the skill of the men behind
the scenes, together with scientific
development and construction, effi-
cient maintenance and operation,
which make it possible for you to
rely upon the telephone day and
night.

“BELL SYSTEM ™

AMERICAN TELEPHONE AND TELEGRAPH COMPANY
AND ASSOCIATED COMPANIES

One Policy, One System, Universal Service, and all directed toward
Better Service

=4

WANTED ==

RAILWAY MAIL
CLERKS

$1600 to $2300
A YEAR

Men—Boys—Over 17—should write at once

Rapid advancement. No "lay-offs.” THE
POSITION IS YOURS FOR LIFE. .

Common-scnse education sufficient. Politi-
cal influence NOT REQUIRED.

HUNDREDS OF RAILWAY MAIL CLERKS APPOINTED YEARLY
FRANKLIN INSTITUTE, Dept. E1BO, Rochester, N. Y.
e Pathway to Plenty)

Thin coupon, filled out un directed, entitles tl
men questions; a frec copy of ot &y
tiow to Get The
to conmideration

y

he sender to free speci-
r book, ‘‘Government Poaitions and
m:"* a list of Government positions now ohuinnhle\nﬂd
for Free Coachink for the ex. hero ch d

Write immediately for schedule showing the By el ek (31899 10 $1200)
places and dates of ALL coming Government '":-)ookkee?ov $1330 to $1800)
examinations. Do it to-day. : ‘"s':",mg{,gf::{,"" éﬁgg Eg é’%ggg’;

Customs Positions {J
FRANKLIN INSTITUTE, Dept.E180, Rochester, N. Y. 5 =
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Address. . ... .. ......
Use ¢this before you lose st.  Write plainly.
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DOWN

brings genuine

UNDERWCOD

Yes, only $3 down puts this genuine
standard Shipman -Ward Rebuilt Under-
wood inyour home. Then-—small monthly
payments, or if convenient, pay cash.
Either way you get the world’s standard
typewriter at a big cash saving.

WHY PAY RENTAL?

Think of it! You pay little more than rental,
and the machine is yours! We offer the same
three models of the Underwood Typewriter
which are being made and sold by the Underwood
Company today., The only diffcrence is that
Shipman-Ward machines are priced lower and
are rebuilt like new by experts. You ean’t tell
them from brand new machines. Visible writin,
—the FULL LINE of typewriting is visible at al
times. ST:\NDARD}’IIOW SINQLE SHIFT KEY-
BOARD. Two color ribbon, back spacer, stencilde-
vice, nutomatic ribbon reverse, tabulator, ecte,

TEN DAYS’ FREE TRIAL

See for yourself!l Try the typewriter ten
days. You must be satisfied or the ¢ntire trans-
uction won’t cost you & penny. Act today. Get
wr'tbel illustrated catalog and full particulars,

ri

=muFREE TRIAL COUPON===
Typewriter Emporium
SHIPMAN-WARD MFG.CO

A-216 Shipman Bldg., CHICAGO

: Send by return mail Bargain Offer No.A216 :
s of a Standard Visible Writing Underwood. y
g This is not an order and does not obligate g
3 metobuy. M
[ ] L}
3 Namec.isarcspr..cn... R Yo

'

g StreetorR.F.D.No............. Q00 a0 :
]

g Postoffice................ State........ :
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YOU CAN PLAY THE HAWAIIAN GUITAR

JUST LIKE THE HAWAIIANS!
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Perpetual Motion
at Last?

(Continued from page 174)

g

s

A

converting mnothing into something; in
other words, free energy, whatever that is,
into eclectric light, heat and power.

On the day we inspected the perpetual
motion machine. the inventor had the tanks
filled with water, and stated he had almost
enough mercury, in fact just about enough
then to fill ’er up, and that he hoped to

turn 'er loose, about the next day, or the ‘

day thercafter.

Wood A)l@@h@uﬂu——
How to Detect It

By DR. ERNEST BADE
(Continued from page 134)

is fractioned and neutralized. The
average yield of the wood alcohol is 10
gallons of 82 per cent. alcohol for every
cord of wood used.

This alcohol, meth{l alcohol by name,
is a violent poison when taken internally.
It can readily be detected in a number of
ways. Its boiling point is 66° C. and is
just as inflammable as grain alcohol,
which boils at 78° C. Both give a blue
flame. Wood alcohol mixes in all pro-
portions with both water and ethyl or
ordinary alcohol.

Wood alcohol can readily be identified
on oxidation, formaldehyde being formed,

and its detection in ethyl alcohol is based |

on this fact. Ethyl alcohol is also oxi-
dized, but here a different product, acetal-
dehyde, is obtained.

In order to detect methyl alcohol when
it is present in ethyl alcohol, an ounce or
so. of the liquid to be analyzed is taken
and about a dozen drops, more or less, is
distilled directly into a test tube receiver.
No elaborate apparatus is necessary for
this purpose. The distillate is then di-
luted with water until the mixture con-
sists of about 10 per cent. of alcohol.

Then a spiral of ordinary copper wire,
wound from a piece about a foot long, is
heated to redness at the top of a Bunsen

| burner flame, and plunged into the liquid
This process is repeated |

in the test tube.
five or six times, the tube being kept
cooled in a glass of water. In this way
the methyl alcohol is oxidized by the hot
copper oxide formed on the wire. The
test tube is now dried on the outside. and
heated to boiling for two or three minutes.
Filter if necessary, cool, and add two
drops of a 0.5 per cent. aqueous resorcinol
solution and shake. (Altho resorcine is
expensive, a few grams will last several
years.) Slowlv and carefully pour the
solution on about 5 c.c. concentrated sul-
phuric acid in another test tube so that the
two solutions do not mix.

Let the tube stand for two or three
minutes, and if wood alcohol was present
to as small an extent as onec-tenth of 1 per
cent., which is equivalent to some fwenty
drops in a quart, a rose-red contact ring
will be formed where the two liquids
meet. If the tube is now gently shaken.
red flecks or specks will be seen.

A simple test for the detection of
pvridine base, a denaturant of alcohol, is a
solution of cadmium chloride. A little
cadmium 1is dissolved in concentrated
hydrochloric acid, and the whole mass
boiled and finally evaporated to dryness.
A 5 per cent. solution of the resultant
is made.
Five cc. of this solution and an equal
quantity of the liquid to be tested are
taken and thoroly mixed. After standing
about ten minutes an abundant crystal
precipitate is produced if pyridine, bone
nil. is nresent.
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How to Make
Storage °°IB*°

Batteries
By JOSEPH H. KRAUS

(Continued from page 155)

rough file-like surface. but all the ridges
should be maintained in parallel relation
to cach other. These grooves should be
considerably deeper than those found in
the regulation bastard file, or about a thirty-
second oi an inch. The tubes are then cut
into the desired length as in figure seven, |
bent in the form of a U, and inserted
into two adjacent test tubes or bottles,l
much the same as in figure 1. In both
figure 5 and 7, it is necessary to charge
and discharge the “B” battery at least ten
times in order to "“form” the lead.

A still better method of making the
plates, is to drill holes in lead tubes of the
same diameter with a rather small size
drill. or punch holes into the tubes with
a nail. A dowel is then inserted into the
tube so that it rests one inch from the
center of the tube. Into the open end. a
pastc made of litharge and sulphuric acid.
in the proportion of one part of acid and
four parts of water, is tightly rammed
into place. and the end of the tube is
clinched over. This side is then marked |
with a negative sign. The dowel is re-
moved and some glass wool is packed imo,
the tube irom the other opening, so thatl
the thickness of the glass wool is about
two and one-half inches. This latter step |
is not imperative. however, but it enables
the paste for the other end to be packed
in rather tghtly. Any other suhstitute.
such as wood (a short piece of dowel rod)
sealing wax, or in fact just clinching the
tube alone suffices and can be used in place
of the glass wool. Into this open end a
paste made of sulphuric acid and water
in the same proportion as described hefore, |
namely. one part of acid and four of ivater.
is made; but red lead is used this time
as the solid substance. After this paste
has been forced into place into the other
end of the tubes. they are clinched over |
and the entire thing bent into the shape |
of a In some cases it may be desirable
to hend the lcad tubes into the shape of
a sharp angle U. closing the loop of the
U immediately by hammering it together
and then packing each” leg as described.
clinching the ends or pouring molten lead
into them.

For annther type of cheaply constructed
battery. the plate may be made of grooved
wood. Into this grooved wood, thru a
hole drilled laterally two picces of lead
solder are pushed. These lead solder strips
are used as leads for the battery. Both
halves of the grooved wood are then filled
with paste. one of the halves on either
side with red lead. and the other with
litharge, as illustrated in figure 11

There are occasions when batteries of
high ampere-hour capacity are needed. In
this event two lead strips nine inches long
and about five inches wide are provided
with lugs. Two thin rubber strips cut
ifrom an old inner wbe of an automobile
tre separate the two lead strips. Two
more slices of rubber are laid on top of
the sccond lead strip. The lcad is then |
rolled up and the cylinder thus formed is
pushed into the test tube (10).

There is one more style of battery in
which the lead container made as described
heretofore. is emploved as one plate.  An-
other small ptece of pipe flattened at its
end. is bent over. clinched. and filled with
red lead paste. This lead pipe has two
lugs which extend vertically from the top
and which may be bent over so that two
parallel pieces of wood on top the battery

(Continned on page 188) |

“I have watched the progress of the Interna-
tional Correspondence Schools almest from tne
very beginning. To me their rapid growth is
casily understuod, because I realize the prae-
tical value that is back of them and know
something too of the suecess attained by many
ambitious men throughout the country who have
taken their courses.”’

—THoxas A. Episos.

= EnpisoN

I am famillar with the testbooks and method
of instruction used by the International Cor-
respondence Sehools in their courses in Electrical

Engineering, and 1 also know of a number of young men who
have taken these ecourses with great benefit.
young man who is intereste:d in electricity, but who cunnot find
an opportunity to gn through an engineering college, if he will
anply himself to one of these courses will And it a practical and
ecenomical way to acquire_a knowledge of the profession second
only to that acquired by devoting all the time for years to this
study, In a regular college course.’’

I believe that any

—Dg. CHARLES P, STEINMETZ.

 What Would Their Advice

Be Worth to You?

UPPOSE you have a knack for

things electrical—that you realize

what a wonderful opportunity for
earnings and advancement the field of
Electricity offers. What, then, would
it be worth to you to have Edison and
Steinmetz, the two foremost figures in
the electrieal world, tell you of a thor-
ough, practical plan by which you can
acquire, right at home, the training
you need for success?

Here is their advice, based on years of

'familiarity with the instruction given

by the International Correspondence
Schools and on personal knowledge of
I. C. S. trained men in their employ:

“I know of the success attained by
men who have taken your courses,”
says Edison. “It is a practical and
economical way to acquire a knowledge
of the profession,” says Dr. Steinmetz.
Read their full statements above.

For 30 years the I. C. S. has been
training men at home in their spare
time for success in Electricity and 300
other subjects. It is training over
130,000 men and women right now. It
is ready and anxious to prepare you
for advancement in Electrical Engi-
neerine ar anv snecial hranch of it—

or in any other line that appeals to you.

Pick the position you want in the
work you like hest, then put it up to
us to prove how we can help you. Here
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obligation, mark and mail this coupon.
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Dr. Hackensaw’s

Secrets
By CLEMENT FEZANDIE

(Continued from page 122)

I

see something queer about his eyes, though
the eyelids move every once in a while.”

“Cootie is the result of some of my
carliest experiments with tel-automata,”
remarked Doctor Hackensaw. “but I am
very fond of him, and he differs from
most dogs in this, that I can absolutely
lepend upon his doing what I wish him
to do.”

“It seems impossible,” said Silas, “that
merely pressing those keys should make
this dog walk, wag his tail, or move his
head at will.”

“Here, let me show you!” cried the
doctor. “Cootie, beg!"” he commanded. The
dog sat up on hjs haunches. “Now bark!
The dog barked as requested. “"Now howl
three times.” The animal howled! ‘“Now
whine !” The creature whined. “Now roll
over twice and bark again!” The dog
obediently performed the motions ordered
and then regained its feet.

“Well Silas. are you convinced ?” asked
Doctor Hackensaw gaily, as he ceased
manipulating the keys of his machine and
turned to the incredulous reporter.

‘I can't even helieve my eyes!” exclaimed
Silas. “\Why. this is real magic! I never
imagined such a thing could be possible.
How in the world do you accomplish it,
doctor ?”

“It is simplicity itself. You probahly
know that all the actions of the body, how-
ever complicated they may seem, are per-
formed solely by contraction and relaxa-
tion of the muscles. The body of an animal
contains hundreds of these muscles, but
there was no need of my encumbering my
automaton with all of these. A few of
the most important were all 1 needed.
These muscles are worked by wireless, each
muscle being arranged to receive its proper
impulse only when a certain key of my
keyboard is depressed, when I release the
key, the muscle relaxes. Press down this
key. and the dog opens its mouth, closing
it when you release the key. To simplify
matters. the dog’s head is pivoted and can
be partially rotated. For running I have a
small motor installed in the animal. As
the motor revolves, the legs are lifted and
lowered in turn and perform the act of
running. A gyroscope keeps the animal
properly balanced.”

“But how about the barking?”

“That, too. is very simple. I have a
small phonograph inside the dog. The
record is a roll of film constituting a
phonograph of the various sounds a dog
makes. | have also added a few phrases
such as ‘How do you do?’ *‘Yes’, ‘No’, etc.—
I will show you.”

Turning to the dog, Doctor Hackensaw
commanded : “Shake hands with the gentle-
man, Cootie!”

sented a paw, saying as he did so: “How
do you do?”

“Pretty well, thank you, Cootie,” replied
the reporter without thinking. and then
he burst into a laugh. *“That’s one on me.
doctor,” he cried. *“I was taken in that

didn’t perceive anything out of the way in
hearing a dog speak.”

“Can you say anything else, Cootie?” |

ked Silas.
“Yes,” replied Cootie, wagging his tail.
“What else cant you say?”
“Give me a piece of sugar,” said Cootie,
ending up with a joyful bark.

“That's really wonderful, doctor!” ex-
claimed Silas

“The phonographic records are of course
interchangeable,” explained Doctor Hacken-

|as

Cootie obediently approached the re- !
| porter. sat down on his haunches and pre-

The words sounded so natural I
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| saw, “so I can vary Cootie’s vocabularyasI | § . ogetd
I E):l}e_ase-mall\'lcf him spﬁak—.Frenchh ) ?r | Make‘A.Ygul Mal\\llage
nnese, te unny stories, sing, whistle.
imitate musical instruments, and the like.” uccess
"A dog like that would be worth a
fortune in vaudeville,” observed the re-
porter.
“I may exhibit Cootie some time,” re- |
plied the doctor, “but I am not quite ready ‘

Marriage always means
misery to the unfit. Ask
vourself—before you pro-
pose to some pure, inno-
cent girl, whether you
are fit to be her husband
and the father of her
children — and whether
your offspring will be
healthy youngsters—a joy
and blessing to you both,
or sickly. defective little
ones ; a constant reproach
to you as long as you
live. What you are your
children are bound to be
and your weaknesses will
| be increased as you pass

them along to your chil-

for publicity yet. The existence of Cootic
is still a secret. and I will tell you in confi-
dence, Silas, that 1 have another automatic
figure just completed that will throw all
D' F N glc pcrform:mccslof this dog in the sh}adc.
ut even to you I don’t dare to breathe a

lreCt rom Heddquarters hint of this marvel, as [ am afraid some-

By buying direct from us you save from i 1 1
25% to 409 on new Columbia motors, and as body else mlght get wind of it and steal |

high as 50% on Fuerst-Friedman rebuilt | 1Y laurels.”

motors. You save retailer's profit you :
save retailer's high sales cost—and you get CHAPTER 2 dren, who may live to
motors fully guaranteed for one year. . curse you for their in-
No matter what your motor requirements Three months had elapsed since the heritance of woe. This
1 is the inflexible law of

are. from tiny bufing motors to heavy-duty = events chrouicled in the last chapter. and

factory motors, we have a new or rebuilt . o 1 is s
motor to suit yomur exaet needs. And the Doctor Hackensaw was seated in his study
cost is from 25¢ to 505 less than you would | £azing 1nto an open wood-fire and musing.
g::ykelsewl}ere. Sencllr ftt:)' our big free m;)tl())r A bitter disappointment had come to him.
ok--see for yourse e savings you get by v tee]l : e
buying from e Tt tells all abot oot twenty T’hc tcl-automatic figure of which he had
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all-star performance last night, and Society,
with a big S, was out in full fig—and not
very much more than the traditional fig-
leaf either, if you leave out the diamond
tiaras and necklaces. Well, it appears that
some clever crook thought an opera house
was a better place to steal jewels from than
a jeweler's window or safe.

At any rate, at the most exciting

moment of the performance, a dense smoke |

arose from the main tier of boxes. In-
stantly there was a panic and shouts of
‘ire!” You know what a theatre panic is,
doctor—'Sauwve qui peut! is the cry. Wo-
men are hustled and trampled on. Well
some one seized the opportunity to make a
rich haul of jewelry. Dozens of wealthy
wotnen had thetr diamond necklaces and
other jewelry snatched away., hut in the
uproar and confusion they could do noth-
ing. From all their accounts, it appears
that the jewels were taken by a mysterious
veiled lady—probably a man in disguise,
for she was more muscular than the aver-
age man, and knocked over several men
who tried to grasp her.

She carried an electric lantern with her

to help her in her work, and it is my |

private opinion that this woman and the
mysterious jewel-thief of Paris are one and
the same person, whether a man or a wo-
man I don't know. but I propose to find
out.\and [ want you to help me, doctor.

“A‘[e -

“Yes, I don't forget the clever work vou
did with your apparatus for intensifying
smells, and [ want you and your smell-
ometer to lhelp me out in this case.”

Doctor Hackensaw shook his head. “The
case is more complex than you imagine,
Silas,” he said, *1 know all about this
mysterious lady—in fact I may say that I
have know her since her birth.”

“You have?” cried Silas Rockett, hugely
surprised. “\Who is she then?’

Doctor Hackensaw paused a moment, |

then said: “The mysterious veiled lady

who plundered the Paris jewelers, and who

started the panic at the Opera House last

night and made off with the jewels, is
. ” here he hesitated.

2'G6 on, doctor, please,” begged Silas. '

“who is this mysterious personage?”

The doctor’s eyes twinkled. "“She is
known.” said he. “only under the name ot
VARrioLA HACKENSAwW.”

“Variola Hackensaw?" repeated the re-
porter, gazing earnestly at the doctor to
see if he had gone crazy; “what do you
mean ?”

[ mean that this veiled lady is not a real
girl at all. She is a mechanical girl I con-
structed in my workshop, and she is worked
by wireless. just as my dog was. She is
my tel-automatic girl, and the real criminal
is ‘Dope’ Peters, the man who formerly
worked for me, and who stole this auto-
matic lady from me.
nicknamed her Variola Hackensaw.”

“Is it possible?’

“Yes, when [ first heard of these dia-
mond robberies in Paris. and especially
when I heard of the spced of the myster-
jous lady and her extensible arms and
legs. 1 knew that Variola must he at the
bottom of the mischief. She too, is knife-
proof and bullet-proof. and she alone could
pass through dense smoke unharmed. since
she does not breath. I knew that she was
back in town last night, for [ caught on my
radio set certain signals that were used
only in the machine I made for controlling
her motions, unfortunately | had no ap-
paratus leit that would inform me what
she was doing. The thief. of course, took
the controlling mechanismm when he took
the girl.”

“But doctor, you don't mean to tetl me
that all these thefts were accomplished by
a mechanical girl who walks the streets
like an ordinary woman, but whose move-
ments are really controiled by a master-
criminal who sits at a typewriter and

moves her artificial muscles by wireless |

waves?”’

It was he who had |
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“Precisely! You have hit the nail on the
hkead!  This girl, whom 1 had designed to
lielp mankind, has Dbeen used by Dope’
Peters to plunder men and women. 1 had
made the girl with extensible arms and
legs. so she could scrub a ceiling or paint

house without having to climh a ladder.
| gave her a speed of one hundred miles
m hour and the strength of twenty horses
50 she could plough a held or draw a car-
riage at will. yet so delicate is her mechan-
ism that she can walk a baby in her arms
all night and sing it to slecp.

But doctor, how can 'Dope’ Peters
know how to steer her, unless he is walking
beside her ?”

“The girl has six eves and the same
number oi cars.” explained the doctor.
‘You sce. the operator. working at a dis-
tance of a mile or more, must know every-
thing that is taking place in front of the
girl, behind her and on each side, as well
as above her and below her. Hence she
has an ¢ye and an car on top of her hat.
one below her knee. in front of her. and
four others around her waist. By radio
telephone  and television apparatus  the
operator sces and hears all that is taking
place around the girl. and hence knows
how tu steer her properly.”

“Then this tel-automatic girl. as you call
her. has everything but brains.

“She has brains. too.” replied the doc-
tor. "in fact she had very good ones when
first constructed--she had mine. Now she
has only 'Dope’ Peters’ brains to work
her.”

“You say she sings?’

“Yes. and speaks. too. Like my tel:
automatic dog she is provided with a phono-
graphic record containing short phrases
such as ‘Excuse me,’ 'Certainly, ‘Thank
you,’ etc., and a few ‘songs. A touch
of the proper key and the controlling
instrument makes her sav the phrase de-
sired.”

“Then she is an improvement on the
everyday “flapper’ —’

“Yes, because her talking is strictly lim-
ited. In other respects. she is absolutely
noiseless. even when running at full speed.
But come. we have no time to lose if we
hope to catch the girl. Call a taxi

A few minutes later, Silas and the
doctor descended irom the cab at a va-
cant store in Union Square.

“Why in the world have you come
here?” asked Silas.

“Because ‘Dope’ Peters worked his ap-
paratus from here last night. My onc
hope is that he has not yvet left town |
and yet 1 should not like to find him here
now. as he would not hesitate an instant |
to put a bullet into me.

So saving. Doctor Hackensaw inserted
a hent wire into the lock of the door, and
had it open in a jiffy

‘How did you manage to learn the
fellow's address?” asked Silas.

I located him by means of his wireless
signals. I have very delicate instruments
for determining the direction and distance
from its origin of any wireless wave.
\Vith these and with an accurate real
estatc map of New York City | can locate
the spot from which any wireless call
proceeds.  This apparatus, scientists call
the radio compass. ‘Dope’ Peters worked
his apparatus from here.”

The two men cautiously made their way
through the vacant building and ascended
to the third story. Here another locked
door faced them. which the doctor care-
fully opened as heiore. Then he uttered
a cry of joy. No one was present in the |
room. but in one corner reposed the coffin-
like box in which the tel-automatic girl
was kept. And near it. on a table. was |
the wireless apparatus with the key- |
hoard that controlled the motions of the |
autoinaton.

‘Hurrah!” cried Doctor Hackensaw.
and sitting down at the instrument. he |
pressed one of the kevs. As he did so
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and you should not miss it. e warrant each telescope just as represcnted or moun
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the cover of the box slowly opened, and
out stepped what appeared like a beautiful |
young lady, richly but modestly dressed,
a veil over her face completely concealing
the fact that it was of tinted rubber, not
of flesh and blood.

“Silas,” cried the doctor, “Let me intro-
duce you to Variola Hackensaw! How-
ever, as we haven't a moment to spare,
I’ll proceed to business at once. I want
to give ‘Dope’ Peters a taste of his own
medicine, so I'll station the girl in the store
downstairs to meet him when he returns.

Uttering these words the doctor played
a tune on the keyboard, the girl respond-
ing promptly to every touch of the keys.
She walked slowly across the room. put
out her hand at the proper moment, turned
the knob, opened the door, anc a moment
later her steps could be heard descending
the stairs.

Doctor Hackensaw and Silas, by looking
in the six mirrors attached to the machine
cach receiving impulses by wireless from
one of the girl's six eyes, could see every
object around her, while the six ears trans-
mitted any sounds.

The doctor steered the girl into a dark
corner of the store, and then the ears
transmitted by wireless amplifier the sound
of the turning of a key in the lock.

“There's our man, Silas!” whispered
the doctor. “We arrived just in time.”
A moment’s pause ensued as the two men
watched in the mirrors, the entrance of
“Dope” Peters into the store. The doctor
worked feverishly at the keys of the in- |
strument for a moment, and then jumping|
from the instrument bounded downstairs,
crying :

“Come along, Silas, quick!
him!”

The two men hastened downstairs, and
as they arrived in the store an astonishing
sight met their eyes. The telautomatic
lady was holding 'Dope’ Peters clasped in
her arms as tightly as if held in a vise.
He was a poweriul man and was strug-
gling desperately, but he was no match
for the girl, who was squeezing him withi
a deadly grip. By the time Doctor Hack-
ensaw managed to press the button that
released the girl's grasp, the villain fell
from her arms to the floor unconscious.

“Now Silas,” said Dr. Hackensaw, “I
have one job more to finish. I know you
will condemn me for letting the fellow go.
but if, as he promised, he gives up all his
booty, the amount is so enormous that its
restitution is worth something. Besides
I shall keep an eye on the fellow and see
that he earns an honest living hereafter.

“As for you. Variola,” he continued,
turning to the telautomatic hygure, I am
sorry to say there is too much risk in
leaving you in existence. \When I think
of what an unscrupulous criminal might
make you do in the way of committing
murders, incendiarism, bomb-outrages and
thefts, 1 cannot consent to let you live
for a single hour. You are more danger-
ous than a carload of dynamite, or even

She’s got

| than a really-truly flesh and blood girl!”

And, seizing a fircman's ax that hung
on the wall, the doctor chopped off the
head of the telautomatic lady. and then
procecded to dismember the body.

Five minutes later the wonderful piece
of mechanism, over which he had toiled
for years. was but mass of broken

| o . . o
springs, wires and splinters!

COAST-TO-COAST RADIOFHONE
PLANNED

Radio telophone conversation with New

York probably will be attempted from the

i new signal corps station opened recently

at the Presidio army post, San Francisco,
Calif. This station will be the most power-
ful on the Pacific coast.

Immediate communication with army
posts at Omaha, Neb.. and Honolulu has

| been planned. Officers said they should |

have no trouble reaching New York.
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In this Department we publish such matter as is of interest to inventors and particularlyl

to those who are in doubt as to certain Patent Phases.

Regular inquiries addrest to ‘‘Patent Ad-

vice’’ cannot be answered by mail free of charge. Such inquiries are publisht here for the bene-

fit of all readers.

If the idea is thourht 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.

Sketches and descriptions must be clear and explicit.

Only one side of sheet should be written on.

Pocket Radio Set

(593) LEdward H. Fallows, New York City,
asks wiether he should patent an idea of a pocket
radio set.

A. Very recently (the prize winner was an-
nounced in the April issuc of SCIENCE AND INVEN-
T1oN. and others arc to follow) a contest for
the cheapest radio set was in progress in this
journal. In this hundreds of pocket sets were
entered. Such devices are not unusual, anc
there is nothing exceptionally clever in them.
They do not give efficient results, neither do they
receive radio teiephonic communications success
fully over any appreciable distance. Therefore
we do not advise your constructing a device of
this nature, except as an oddity or for the
unique value such a machine would have., We
would not advise patent proceedings.

Film Break Signal for Motion
Picture Machine

(596) . Hayland, Los Angeles, Calif.,
cnters a sketch of a rather elaborate method of
signaling to_be used in motion picture projectors,
so that the film, when broken, signals the operator
and turns off the arc or other light. He asks
our opinion.

A Altho we consider your systen to be of
some value, its intrinsic costs are far too great in
omparison with the results obtained from such
a machine. We doubt very much whether this
device will secure cven a dozen customers from
all of the modern motion picture theatres. You
must admit that one dozen sales for about 50,000
motion picture houses does not make it a very
profitable proposition. There are, furthermore,
several projectors already equipped with a similar
system, but not nearly as elahorate as yours,
vet giving identical results

Carburetor Lock

(597) Thomas Titzsimons, Mount Vernon

Y.. asks our opinion of an ante lock in the
t.llrlmretor supply line in form of a locking
valve
A, Your idea of a lock between the gasoline
and the carburctor is nothing new. and fully
covered by patents. It is a simple matter for
hief to get around this lock as all that is neces:
ary is to lift the hood, snap off the lock itseli
nd put a rubber connection between the gas
supply line and the carburctor. Furthermore,
lifting the hood every time the car is to be locked

not a very pleasant job on a cold or rainy
day.  An invention recently patented in which
there is a lock between the carburetor and the
iniake manifold and which lock coninunicates
directly with the dash, is a far better device, yet
it is not thief-proof.

Advertising Clock

(598) Alfred FFurry Bir.!, Michigan, asks ad
vice on an adveriising clock in which both the
time and the advertisemment are projected from
hehind upon a ground glass screen. The clock
i to rotate the signs slowly, which. by the way,
are to be mounted upon a circular disk. He
requests our opinion.

You have invented mothing new at all
Right here in New York in the motion picture
theatres clocks in which the time is projected
on a small screen alongside of the motion picture [
screen and upon the face of which clock adver
tising slides appear. mnay be s.cui.  These fune '
tion in cxactly the same manner as in your
system, namely. the advertisement is placed upon
small slides mounted in a circular disk, which
disk is turned by clockwork. the clock inci
dentally being the one from which the image is
prejected upon the screen.  The filins, instead of
moving slowly, are jerked around and remain
in position for one and a half minutes.

Circuit Breaker

(599) Wm. Carter, Charlestown, . Va.,
requests patent advice on a circuit breaker with
one moving part.

A. We are unable to inform you definitely
whether or net a patent upon your circuit breaker
would be advisable. There are wany circuit
breakers upon the market today selling from
$4.00 10 $6.00, which have been so «esigned that
there is only one or two moving parts in each
of them

Inasmuch as your description is not definite
enough to warrant a more satixfactory reply. we
would advise that you be a little more explicit
In writing again

Telegraph Recorder

(600)
advice on_a telegraph recorder. saying in part
“The device consists of a motor, an ordinary
sounder and paper tape.”

\. The system which vou have devised for
recording telegraph messages is not new by
any means. This has been cmployed for the
past fifteen or sixteeu years in all its various
forms. and therefore ‘we doubt ver much
whether you could obtain a patent on tf;c same.
Incidently such a device is extremely ineflicient
when compared with modern devices used for
a similar purpose.

Railway Gate Closing Apparatus
(601) Tl.onis Cemen. Manchester, N. H., sub-
mits sketches of electrical circuits for operating
railway gates by the train as it enters certain
Mocks. He asks whether the circuits will work
A. The circuits which you desire to employ
will of course work. hut instead of using a
ground return, we would advise that you use the

We do unot helieve that the invention which
vou have in mind will be of financial benefit, hut
inasmuch as you have not requested our opition

the device. we will not enter into the dis-
cussion of its drawbacks. The circuits are,
wever, electrically feasible.

High Speed Motion Picture Camera

v02)  Victor 12. Carlson, . 3
wheiher an  attachment to motion picture
ameras to increase the speed of successive ex-
posuires would be marketable.

Untaro. Cal

Roy Cusick, Coatesville, Pa., requests |
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A. Modern motion picture machines can
operate two, three, four, and -even ten to twelve
times as fast as they do today. For instance,
the Novograph machine takes pictures twelve to
seventeen times as fast as the ordinary camera.

In other words, where in the ordinary camera
sixteen pictures arc taken per second. in the

| Novograph 160 pictures are taken in the same

length of time. This. when projected at the
normal projection speed, gives us the effect of
slow motion.

As many as 3,000 pictures per second have
been taken. Under these conditions bullets in
flight have been photographed. Absolutely noth-
ing is gained in speeding up projection, as the
eye cannot see any more than sixteen frames per |
second distinctly, and due to the retention of
the images, a motion picture effect is obtained. |

Adding Machine and Cuban Patents

(603) Leo Chaviano, Cumanayagua, S, C.,
Cuba, asks whether a much simplified adding
machine similar to but in no way resembling the
Burroughs adding machine or in fact any other,
could be patented. He also desires to know i
a Cuban patent will protect him in the United
States.

A. An adding machine which does the same
work as the Burroughs adding machine but
much simplified, could without doubt be patented.

Whether or not you can secure a manufacturer
to build this device for you, depends largely on
your own initiative and how good the idea is.

A patent issued by the Cuban Government will
not protect you in the United States.

Microphone Amplifier

(604) H. Biegeleisen, New York City, asks
for advice on a microphonic amplifier in which
the box, over the receiver diaphram, is filled
with carbon granules. He requests our opinion.

A. Altho the contrivance which you have de-
signed may be patentable, we doubt very much
whether you could realize any sale upon the
idea, in that it has been experimentally described
hundreds of times in both this magazine and
Radio News, in myriads of different styles.

Frankly speaking, we do not advise a_patent
upon the same as the results are far inferior
to those obtained by other agencies now upon the
market.

Today a person can secure a Skinderviken
transmitter button for ahout a dollar, attach this
to his telephone, and “your” amplifier is com-
plete.

Magnetic Screw Driver

(605) Joseph H. Barron, Manown, Penna,
asks for patent advice on an electrically mag-
netized screw driver.

There is absolutely nothing new or novel
in your idea of an electrical screw driver, and
therefore we would not, under any circumstances,
advise application for a patent upon the device.

Baker’s Trimming Wheel and Street
Indicator

(606) Joseph Bierkamper, Kittanning, Penna.,
submits a sketch of a baker’s trimming wheel
with name imprinted thereon and an automatic
car street indicator.

AW e baker’s trimming wheel which you
have devised is quite a clever idea. If you can
now arrange somec system whereby the name
in the wheel could be rapidly changed, we be.
lieve you will have a marketable article.

The street indicator is absolutely worthless.
At every insulation joint an arc would occur,
and perhaps cause fuses to blow in t.e car.

We do not advise applying for a patent upon
the latter idea.

Non-Heating Handle and Toy

(607) Mr. Barron, Manown, Pa, asks
whether we would advise a patent on a non-
heating handle for utensils or upon a toy der-
rick. He further requests the names of books
showing articles upon which prospective inven-
tors may work.

A. We do not believe that you can obtain
a patent_ on either your non-heating handle or
toy derrick, and even if you could we would
not advise ‘p;nentmg either of the devices.

With reterence te books on “articles to in-
vent,” we would advise that yow write to each
atent attorney listed in our magazine and ask
or full descriptive literature.

4

Faucet Attachment

(608) Joe Bradera, Atascadero, . Calif., sub-
mits a diagram of a single faucet attachment for
sinks and the like now equipped with two faucets.
He requests patent advice.

A ql"hc idea which you have advanced,
namely, a double faucet for sinks and the like
may be novel, but it is by no means a wonder-
ful invention, and we doubt very much whether
the sales of such a device will ever warrant its
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Patent Office.
PATENT LAWYER
McGill Bldg. P

PATENTS .

Patents, Trade Marks, Copyrights, Patent Litigation

Handbook for Inventors, *‘Proteeting, Explelting
and Selling Inventions,’” sent upon request.

Hand Books on Patents, Trade Marka, etc., sent free. Our
77 yeurs of experience, efficient service. and fair dealing as-
sure fullest valoe and protection to the applicant.
inventors.

Scientific American should be read by al
MUNN & CO., 618 Hanna Bldg., Cieveland, O.

. Tower Bldﬁ.. Chicago, TH.
Scientific American Bldg., Washington, D. C.
Hanna Bldg., Cleveland o
Hobart Bidg., 682 Market St., San Francisco, Cat,
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THE BUSINESS FOR YOU!

Make and sell Crispettes. Delicious confection.
Everybody loves them. Can't get enough. Come
again and egain for more. Easy
to make. Ifurnish everything.
Raw materiale plentiful aund ¥
@D cheap, Profitsz=t-

k/« normoua.

Quick success possible anywhere—cities, small
towns, villages. Amazing market—crowded strects;
surging throngs at fairs, carnivals, parks, etc.; whole-
sale to grocers, bakeries, druggists, and so on. Pos-
sibilities unlimited! Need no experience. Little cap-
ital starts you on the road to phenomenal earnings.

Write—GetMyHelp—BeginNow
Others are making money—lots of it. Letters just
received durmF this year tell of wonderful successes.
You can suececd, too,” Start is all you need. 1'l] gladly
help you. Furnish everything plete outfit ials
secret formula, full directions, wrappers, ete. Send posé
card forillustrated bookof facts. Tells how to start.
Explains most successfu! methods. Gives all information
necded, It’s free. Writenow!

LONG EAKINS COMPANY
653 High Street Springfield, Ohio

Qyee Tube with each Tive

IT! TWO TIRES AND TWO
THE ORDINARY PRICE OF

‘*slightly
Each tire heavily
with brund-new tread. Each looks like new. Good
for 10.000 MILES OF SERVICE. Our guarantee
is another tire at half price. This special offer covers
only present stock. rder at once to avoid disap-
pointment.

THINK OF
TUBES FOR

Slze 1 Tire 2 Tires Size 1 Tire 2 Tires
30x3 . $7.00 §11.50 32x4'¢....$13.50 §22.75
30x335.... 7.95 13.50 33x4)5.. 13.95 23.30
32x3'5.... 9.00 1530 34x4'5.... 14.45 23.75
31x4 . 10.00 16.75 35x4';.... 14.85 24.30
32x4 . 11.50  19.60 36x4i5.... 1545 25.30
33x4 12.25 20.78 35x5 .. 1590 26.05
34x4 . 13.25  22.30 37x5 . 18.45 26.40

Send $! deposit for each tire. Balance C. O. D.—
subject to examination. If not satisfied, return
tires and secure full refund, 5% discount for full
amount with order. Order NOW-—this offer is

special.
JEAN TIRE COMPANY
607 So. Pautina Se. Chicago, Itfinois

F SEXUAL
Wid KNOWLEDGE

e
2 oY 320 Pages ILLUSTRATED Cloth
| By Wintield 8cott, Liull, M D., Ph.D.

l SEX FACTS MADE PLAIN

What every young man and
Every young womun should know

What every youny husband and

very younx wife should know
What every parent should know
$1.00 Table contents and commendations

Postpaid on request

Matled In AMERICAN PUB. CO.

No nced heing out of work.

plain wrapper 6356 Winaton Bldg., Philadelphin
With our Course on Prac-
tical Electrical Engineering

A jUB we give free instruction on

house wiring and building wireless sets. Begin
earning big money in your neighborhood in two
weeks. Free 56 - page book. DEPT. 10A.

WORLD TECHNICAL INSTITUTE, Jersey City, N. J.

J2MonthstoPay

You can easily earn money for the
small payments. Parents often ad. [§
wance first payment to help buy « RANGER. 44
styles,celora and sizes. Factory to Rider Brlces. !
Delivered FREE, cxpress prepaid, for 30 DAYS'
TRIAL. Terms to suit—cash or easy payments.
s lamps, wheets, hornn, repairs and
1 equipment at half usual prices.
SEND NG MONEY. Write today for our big,
Eree Ranger Catalog and marveloua prices.

Me ad Cycle Company Viiteus

n""lrm ‘mcdgo Cr::’é‘?;lq.

« i
]

Popular Astromomy
By ISABEL M. LEWIS, M. A.
(Continued from page 127)

™

Jupiter in brightness, which is now to be
found in the western evening sky in the
constellation of Virgo. After this date
Mars moves steadily eastward and by Oc-
tober Ist is just north of the little dipper
in Sagittarius, the next constellation cast
of Scorpio.

At this opposition it is late summer and

carly fall in the northern hemisphere of
Mars. As the year of Mars is equal to
nearly two of our own in length, the
Martian seasons are about twice as long
as the terrestrial scasons. The summer
solsticc of the northern hemisphere of
Mars occurred on December 26, 1921, and
as the canals are most numerous imme-
diately after the summer solstice there
will not be many visible at or near the
time of opposition in June which comes
near the carly fall of the northern hemi
sphere. The autumnal equinox of Mars
occurs on June 26th.
sphere of Mars will therefore be nearly
as favorably placed for observation as its
northern hemisphere. The north polar cap
has entircly disappeared and the south
polar cap will be enveloped in clouds, which
will break away about the time of the
autumnal equinox, revealing the dazzling
polar snows heneath. The southern hemt-
sphere of Mars will be better placed for
observation at this opposition than it has
been for many years and as the canals
will be neither plentiful or conspicuous at
this time Martian observers are planning
to devote their attention to the larger sur-
face markings such as the Syrtis Major.
The change in color of the southern secas
from a grayish tint to a marked green color
is expected to be very noticeable at this
time. At the apparition of 1920 very no-
ticeable cloud formations were noted by a
number of observers over the Syrtis Major.
Such observations of cloud formations are
important as it may be possible to deter-
ruine from observations of clouds the di-
rection and velocity of the Martian winds.
[ Martian snow storms are expected to
appear in the northern hemisphere about
i April 12th which corresponds to the Mar-
tian date, August 19th, and to last for two
of our months. Such storms have been
followed by extensive light frosts in the
past. These phenomena are plainly visible
in the forin of haze or mist concealing
familiar markings.

Prof. W. H. Pickering, wlho has ob-
served Mars systematically for years both
' at the Harvard College Observatory Sta-
tion at Arequipa, Peru, and in recent years
under exceptionally clear skies in Mande-
ville, Jamaica, believes that much excellent
work can be done by amateurs in observ-
ing the planet Mars with telescopes of very
moderate size. He urges amateurs as well
as professional astronomers to send draw-

ings of the planet at the present appari-
tion for the Report of the Associated Ob-
servers of Mars to Mandeville, Jamaica.

Regular reports of observations of Mars
| at each opposition of the planct have been
made for a number of years and observers
| in widely separated parts of the globe are
lcngaged in the work. The cooperation of
ohservers in the southern hemisphere will
| be particularly valuable during the present
apparition of the planet, as it is so necar
to the southern horizon for observers in
the northern hemisphere that it will not

E7 | be seen by tliem to the best advantage. A

series of six drawings of the planet re-
1qniring only onc hour each are desired
of as many observers as possible who pos-
sess suitable telescopes for the work.
These drawings will he made chicfly he-
tween the dates of May 10th and July
20th when the planet is best placed for

| observation following the directions given

RNy

The southern hemi- |
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Health!

'Energy!
Strength!

At last there is a quick and inexpensive
way to physical power—glowing health—
pulsing vitality. Electricity in its most
scientific and erficient form for the human
system. A wonderful Violet Ray of tre-
mendous curative nature. Not a Vibrator

-not a current to shock your system-—not
a4 massaging device. A poweriul penetrat
ing RAY of ENERGY that heals and in
vigorates. Endorsed by every doctor, sci
entist, physical culture and beauty expert.

A remarkable book on
health and beauty via

-Bex Violel Ray

Sent to you

FREE

We have just published
a remarkable book for
free distribution. This
book explains in detail
the manifold uses of
Violet Rays in treating
almost every known
human ailment. This
book also contains
charts and diagrams of
the nervous system,
and organic loca-
tions, and fully de-
scribes just how the
Violet Ray works its many
sceming muracles, written in a
simple style—devoid of all tech-
nical language.

10-day free trial will
prove all we claim

Use it in the privacy of your home. Day by day
you will see the difference in your physical fit
ness—the condition . of your sinews and inuscles

WE WANT YOU TO BENEFIT by this grea
modern invention and offer you our book on

perfect hicalth and a ten day trial of the Vi-Rex
machine FREE. Just fill in and send the coupon
below.

Vi-Rex
Electric

Co.

Dept. 46
326 West
Madison St.
CHICAGO
VI-REX
ELECTRIC cO
Depl. 46

326 Wes! Madison St
Chicago, NI

IHiustration show:

com-

plete VI-REX Vialet

Ray ontfit for home
treatment
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DID HEGETIT,O0RNOT?

Read Code With Your Eyes!
Not With Your Ears!

Finch Radio Relay Permits Messages to be

Copied on Paper Tape With Unerring Accu- B
racy, at Any Speed and Over Any Distance. THE OLD WORRISOME WAY

Why worry about reading code when you can read from a
tape at your leisure. How nice it would be to have a graphic
record of news dispatches, market reports, etc. The Finch Radio
Relay, which is now licensed for non-commercial use, makes this
possible. It is inexpensive, easy to operate and absolutely reli
able. Tremendously sensitive, yet rugged and fool-proof. May
be used in connection with any vacuum tube receiver.

If you can't read code let the
Finch Radio Relay read it for you.
If you listen only to the broadcast-

ing you are missing a lot of inter-
esting things.

PRICE OF RELAY $75.00
STANDARD TAPE REGISTER $40.00

Literature describing other uses for the Finch Radio
Relay gladly furnished upon receipt of stump.

Patented and Patents Pending.

FINCH RADIO MFG. Co.
303 Fifth Ave. New York City
Dept. S6
THE NEW FINCH WAY

EVERY MESSAGE
PERMANENTLY RECORDED

i

HOMCHARGE

.
24

YOUR BATTERY

-

A perfect rectifier at last, fully auto-
matic and foolproof in every respect. It §
can be operated by anyone. q

THE HOMCHARGERp

connects to any alternating current socket,
gives a taper charge-—will fully charge any
“A” battery overnight. It is self-polarizing. Connect your battery
either way and it will always charge. Automatically disconnects battery

when power is interrupted. Restarts charging when connections are re-
stored. Adjustable for wave form, frequency and voltage. Contains only ™
one moving and two wearing parts, lasting thousands of hours, replaceable as a unit for $1.00.
The highest charging rate, greatest efficiency, and simplest of any rectifier selling for less than
$100.00. Bulletin 628 proves it. Ask for your copy.

Manufactured in sizes for charging three or six cell batteries from both alternating and direct
current circuits. Cannot injure battery—will last

n lifetime—approved by underwriters—satisfac-

g i ed. For sale by all radio, elec-
Attention \ " “Cal and accessory deafers or shipped )
Molonsts N express prepaid for(;:::‘c‘:ns: p:lce— /
Send for $18°50 the n')::%/
i};llzlll;;.lin 58, —— 5
showi |
how easy | THE AUTOMATIC ELECTRICAL
it is to
““Homchorge'’ DEVICES CO.

;z;’&,ry 116 West Third Street CINCINNATI, OHIO

Canadian Distributors: Powley & Moody, Ltd., Toronto
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for making such drawings in previous re-
ports of Associated Observers.

At the present opposition of Mars, ob-
| servers at the Mt Wilson Observatory
will probably apply the method so suc-
cessfully applicd to Venus for determining
the composition of the atmosphere of the
planet. By using a wide dispersion for the
spectral lines it is possible to separate the
lines in the spectrum of the planet fhat
originated in its own atmospher> irom
lines originating in the earth’s atmosphere.
In this way it has been found that oxygen
and water-vapor do not appear in appre-
ciable quantities in the atmosphere of
Venus. The results of similar tests of the

| | atmosphere of Mars will be awaited with

great interest especially since the present
evidence as to the existence of water-vapor
on Mars is decidedly contradictory.

Prof. Pickering has recently been mak-
ing some obscrvations of the appearance
of terrestrial markings viewed from con
siderable altitudes above the surface with
a view to the interpretation of color
changes on Mars. He finds as a result of
these observations that the appearance of
salt water is radically different from that
of fresh water. New England lakes
viewed from a balloon appear black when
not directly reflecting the sun’s light. Salt
water viewed vertically from moderate
clevations appears a dark grayish green
color tho salt water in the tropics is a
most decided blue in color. All fresh wa-
ters do not appear black when viewed from
above. Volcanic waters and many lakes
show beautiful greens and blues. Terres-
trial vegetation, he also finds, sometimes
appears black or gray as well as green
when viewed from high elevations.

1f extensive bodies of water exist on
Mars they must be extremely shallow,
since not enough snow exists in the polar
caps to fill a moderate sized ocean only a
few feet in depth. When the north polar
cap of Mars melts it is surrounded by a
black line which is generally considered
to be a true liquid surface. The Syrtis
Major has been observed to turn blue for
a few days at a time, following what is
apparently a flood, but this color is only
transient. It is believed that the color
changes of this extensive marking. the
most conspicuous on the planet, are due to
vegetational growth chiefly, tho it may be
at times flooded with water like a marsh.
It is expected that there will be a very
marked change in all of the southern maria
or tracts of vegetation as they are believed
to be, from gray to green at the present
apparition. The most extensive tracts of
vegetation lie in the southern hemisphere
of Mars. At the present apparition of
Mars it is expected that the northern boun
daries of these southern maria will gradu
ally move northward as spring advances
in the southern hemisphere.

All of these seasonal changes that are
continually observable upon the Martian
surface, the melting polar caps, the changes
of surface markings that cover arcas of
many square miles from grays to greens
or blues or blacks, the appearance and
disappearance of extended white areas
mists and haze all seem to point to but one
conclusion, that vegetation flourishes
Mars as well as upon the earth. Wlhat
other interpretation can be placed upon
the extensive and conspicuous surface
changes that attend the contings and goings
of the Martian seasons? And where vege-
tation flourishes one expects to find evi
dence of organic life as well. Does the
tiny reddish ball that we view in the
telescope splatched with orange and vel
low, green and blue and greenish grav
and black, crossed by elusive fine lines and
capped with white represent a struggling
world of life and death, growth and decay
‘such as our own?
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Crystal or Vacuum Tube Detection

with the same set

These two sets (radio receiver Model AR-1300 and Detector Amplifier
Model AA-1400) meet the demand of the novice who wishes to start

with a simple crystal detector and later to pass on to vacuum tube

Radio receiver Model AR-1300 is a new
tuner for the broadcast enthusiast. Used
as a crystal detector it is a complete re-
ceiver. Used with Model AA-1400, here
shown, the crystal detector is switched
off and amplification is controlled by re-
generation.

Detector Amplifier Model AA-1400 con-
sists of a vacuum tube detector and two
stages of audio-frequency amplification. It

detection and amplification at minimum cost.

PRICES (NOT INCLUDING ANTENNA, TUBES, AND BATTERIES)

Radio receiver Model AR-1300 . .
Detector Amplifier Model AA-1400 .

is especially adapted for use with receiver
Model AR-1300 to increase the strength
of broadcasted concerts. The individual
filament control permits close regulation
of the received energy. Distortion of
broadcasted music is avoided by a special
high-frequency resistance across the sec-
ondaries. Three telephone jacks insure
ideal selectiveness ranging from simple
tubedetection to two stages of amplification.

. $50.60
75.00

Total for Combination $125.00

See these New G. E. Products at Your Nearest Dealer

. G o
Rnd/IQ/‘{g{uR%{g;x Corparahon

/ Sales Department, Suite 1805

of America

233 Broadway, New York City
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BRANDES 'PHONES REST
ON WISE HEADS

The experienced radio man knows that
a good pair of sensitive 'phones is half of
the recciving outfit. You may have a
good aerial, a good tuning coil and a per-
feet detector, but what happens after
your 81gnals ormusicreachesthe 'phones?
Do your ’phones make the most of the
weak currents that pass through them?
The experienced radio man knows that

“*Superior’® 2000 ohms, weight 14 oz.

complete with headband and potarty in. 1€ €annot depend upon appearance;
he wants performince. That is the
reason he insists on Brandes Malched-Tone* Headsets. They

dicating cord $8.00

nurse in that long distance “stuff” that you cannot get with or-
dinary 'phones. Be sure that vou start lq,ht with Brandes.
Standard Since 1908
SEND Sc FOR CATALOG E
Used as standard equipment by the leading manufacturers

C. BRANDES, Inc.

Room 714, 237 Lafayette Street, New York, N.Y.

Australian Agents Chicago Office
International Electric Co., 33 South Clinton Street,
55 Courtney Place, Wellington, N. Z, Chicago, 1l1.
Member Radio Section Associated Manufacturers of
*Reg. U. 8. Pat. Office. Electrical Supplies

BRANDES iitibsers

§/ TypeR-1 % e
' L 5o % 3000 Ohms @ﬁmm'

CRADIQ
uuu;b SET

Now in Production!

TIII‘ Dictograph Products Corporation has for many yecars taken an active
part in the development of radio transmitting and receiving units.

All Dictograph radio headsets are made, complete, in the famous Dictograph fac-
tories, using the same materials and workmanship that have made the Detective
Dictograph, the Acousticon for the Deaf, and the Dictograph System of Telephones
the standard of the world for sensitive receiving and loud speaking.

We are now scheduling deliveries for June and subscquent months. Wire orders to your jobber or
inquire direct to Radio Department

DicTtoGrAPH PRrRODUCTS CORPORATION
CHARLES H. LEHMAN, President
220 West 42d Street New York City

Brauches all over the world

Wait for the new DICTOGRAPH RADIO LOUD SPEAKER

Absolutely the best yet -~ New principle—Dictograph quality-—Competitive price-—Deliveries in July

SiRdewiten:
g TRADE MARK
Skmden iken Transmitter Button

8. und Foreixn Patents

J. SKINDERVIKEN

Inventor and Sole AManufacturer

If you want to hear, use

KRYSTAL-KLEER

on your detector. Price one dollar at vour
dealer’s or send half dollar P. M. Q. for sample
sufficient for fifty erystals.
The KRYSTAL-KLEER Company
5229 Broadway, New York City
Puts PEP in the Detector

154 W. Randolph St. Chicago, NI.
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How to Make
Storage *°‘B”’
Batteries
By JOSEFH H. KRAUS
(Continued from page 177)

jar will suspend the lead container in the
sulphuric acid, as shown in figure 4. The
clectrolyte in these batterics, is sulphuric
acid in the proportion of one part of acid
and five of water, after which any cvapora-
tion of the liquid in the storage batteries
is corrected by the addition of distilled
water.

Charging

With reference to charging these bat-
teries, there are many suggestions which
would be of value. The “B"” battery may
be charged with a storage cell, in which
event, it is desirable, to make a multiple
point switch, as shown in figure 12. This
will permit the battery to be charged in
groups, and an ammeter registering charge
and discharge should be inserted into the
| circuit.

For charging from 110 volt, direct cur
rent circuits, a lamp bank is inserted in
serics with the “B” battery as in 13, and
for alternating current, tin cans and
aluminum plates answer the purpose. or
glass jars and lead and aluminum plates
may he employed. In 14, a 50 watt lamp
1s connected in scries with the “B” battery.
Suspended in the tin can of the ordinary
tomato” type, is an aluminum rod or
sheet. The can is then filled with saturated
solution of ammonium phosphate, sodium
phosphate, or sodium bicarbonate. Acidu-
lated water may be used. Instcad of using
a tin can, a glass container may be em-
ployed and the lcad plate inserted into the
glass jar, m place of the tin can. The
lead plate is shown in dotted lines. This
| sort of a rectifier will rectify only one-
half of the alternating current wave. and
for full rectification the circuit shown in
15, should be used. Here again tin cans
are cmployed, or lead plates may be used,
the latter shown by dotted lines. After
the battery is first made it will have to be
charged and discharged several times.
| Subsequently ten minute chargings will
suffice.

l

‘ NEW METHOD OF VULCANIZING

INDIA RUBBER

From Akron, the Great Rubber City of
Ohio, comes an invention of Mr. Frank
O. E. Stone’'s for vulcanizing india rubber
The inventor uses an easily fusible alloy,
of which many are known. An alloy of
bismuth, lead and tin is typical and cad-
mium as a fourth constituent still further
reduces the melting point. The articles
to be vulcanized are immersed in the melted
metal whose temperature is kept at the
vulcanization point. An alloy is used whose
melting point isslightly above the vulcaniza-
tion temperature. The metal is allowed to
solidify after the articles are immersed and
is then kept at the vulcanization tempera-
ture until the article is considered cured,
when the metal is melted and the articles
are removed. The excess heat required to
melt the metal is so little that it does not
injure the india rubber.

We are indebted to the inventor for the
following interesting table of fusible alloys.

Bis- Cad- Anti-

Tin muth T.cad mium mony Melts
2 5-8 4 1-2 . 140 F.
26 48 19 13 158 F.
3 8 5 1714 F.
! 2 S 3 197 F.
3 8 5 2 224 F.
1 1 330F.
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PATENTS
PENDING

INTERCHANGEABLE
CARTRIDGE INDUCTANCE

A New Radiophone
Easily Operated by
a Child

Will receive broadcast
radio entertainments
within a radius of ffty

TUNING
CONDENSER DETECTOR

Price $12.50

‘'Without Phones)

NATIONAL AIRPHONE

(MODPEL G)

This set has been perfected by experts in the design of
Radio Receiving Apparatus—to meet the very exacting
requirements that the most recent developments in the
Radio Art have made necessary.

Outstanding Points of Superiority:

1 Most Compact Radiophone Receiving Set Made: 6 Use of interchangeable cartridge coils gives

614" long, 474" wide, 234" high,—small enough

wide range over which radiophone broadcast or

to put in coat pocket or desk drawer. radio telegraph signals can be heard. 25 miles or

over for radiophone concerts; up to 1000 miles for

2 Rugged construction throughout, nothing to get telegraph signals depending upon coils used.
* out of order, insuring long life in service.

3 Entire casing constructed of hard rubber com-
* position. No wood, no warping, no losses

7 Two Cartridge tuners. wave length 150 to 400
* meters supplied with each outfit, one takes in
general broadcasting stations (360 meters), the

CRSone Bliea e EC other from 500 to 1000 meters.
Ultra-sensitive Foolproof Detector; entirely en- . . ) )
4. closed in composition case. Air and dust proof, g, Variable Mica Condenser used is acme of sim-

no fussy minerals, no Catwhisker, no balls nor

spring.

rotate the black disk slowly.

5 Elimination of all switches, current taps and

'+ plicity—high capacity, impossible to short-
To adjust for maximum sensitivity simply circuit.

9 Anyone without previous experience can operate
* a NATIONAL AIRPHONE, no delicate ad-

switchpoints prevents loss of electrical energy. justments necessary, no fussing.
We are now ready to assign territory to Jobbers and Dealers who will appreciate the

advantages of a well designed serviceable and efficient outfit.

o NATI[INA-

cORpURATIDN

16-22 Hudson St.
NEW YORK
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Insist on Getting

U. S. EAGLE GALENA, 25 Cents
U.S. EAGLE GOLDENA, 35 Cents

M d U.S. Eagl :
Galons or Goldens, 2-in-1, 50 Cents

Patent. Apptied for
Marvelous Crystals of sensitivity; Improve your Radio
Reception by the use of these Crystals. No better on the

American Market. Each Crystal is packed in a container
and labeled U. S. Eagle Galena or U. S. Eagle Goldena.

Attractive proposition for dealers and jobbers. Immediate shipment. Will
use your own labels on request. Also in bulk,

EVERYTHING IN RADIO SUPPLIES SEND FOR CATALOGUE

U. S. RADIO CO. of PENNA,, Inc.

Distributors and Manufacturers of Radio Apparatus

Corner Ferry and D.amond Streets Pittsburgh, Pa., U. S. A.

___ _“THERE'S MONEYINIT" e
“A-LEARN TELEGRAPHY=':

— _ _~_MORSE ANDWIRELESS--—

S —— . S—  ——— - ——_ G ST D I T —— - > —— A

The Omnigraph Automatic Transmitter

will teach you either the wireless or Morse code—at home

in half usual time and least possible expense. Connected
j with Buzzer or Sounder, it will send
you thousands of messages at any
speed you desire. Used by the U. S.
Government and leading universities,
colleges and radio schools.

Three models—$14 to $30. Send for
free catalog.

OMNIGRAPH MFG. CO.

26-L Cortlandt Street New York

We also manufacture the Omnigraph Radio Receiving Set. A complete Vacuum Tube
Set including Tube. pair of very sensitive phones, with head band and cord. safety switch,
aerial wire, insulators, ground clamp. Completely wired. Enclosed in a portable mahogany
finished cabinet, handsome enough for your parlor or living room. Price, $48.00. Sold
with a moneyback guarantee, the same as its brother

The Omnigraph Transmitter.

10c. Charges Your Storage Battery fiHome F.F Booster

Which is a Full Wave Magnetic Rectlfier for 105-125 Volt 60 Cycle A. C. Current
Leave Battery right In Your Car. Snap Clips of Charger on Battery Terminals.
TurnSwitch.lock garage door. knowing Your Battery will be Charged in the Merning.
AMIMETER shows Current Flowing, eliminating All Guess Work. No Skill required.
Complete Compact Self-Contained Portable Automatic Charging Unit. Lasts Lifetime.
Adjustable Renevwable Infusible Carbon Electrodes Reetify Current Uninterruptedly.
StartingCarQuick, requiresFewerNewBatteries. Booster thusSaves more than itsCost.
Don’t think Your Battery is dead& worn out, simplybecause it will not start YourCar,
Buy a Booster & Filt It With Life. A Booster Saves You Money. PRE-WAR PRICES
Tyne6-hargesAfivoltBatteryAt6amperes $15 Typel2charges1 2voltBatteryAt5amp$15
s TypeBcharges2toiQ0voltRadioBbatteries$15TypeA-BehargesBothA& Bbatteries§20
Typel166 charges Gvolt Battery2amps $24 Typel612 charges 12 volt Battery7amps $24
Type 1626 Combination Type Charges Both 6& 12 volt Batteries At12 & 7 amperes $36
The Larger Types are recommended for heavy Batteries or where time is limited.
Shipping Weights Complete with AMMETER & BATTERY CLIPS, 12 to 15 Ibg,
Order from Your Dealer, or 8end Check for Prompt Express Shipment: include Postage
& Insurance Charzes for Parcel Post Shipment, or Write us to Ship Typedesired C.0.D.
Order Now or Write Immediately for Free Descriptive BOOSTER Bulletin 12,
F-F ROTARY RECTIFIER For GROUP CHARGING
ChargesUpTo36Cells. FullWave. Automatic DependableEconomical Other Apparatus
For Farm Lighting& D.C .Circuits. Write for Free Descriptive ROTAng Bulletinl2A.
The France Manufacturing Co., Senert Offies & Worke,
Cunadian Representative: Battery Serviee & Sales Co., Hamilton, Ontario, Canada

The Ray of Hercules

By RUSS SIMONTON
+ (Continued from page 124)

{ can understand that I, the modern Her-
lculcs, have solved the problem of atomic
destruction and harnessed to my control
the power of the very universe itself.

Tell them 1 have broken the atom and
can release the energy that composes it.
Tell them that with the lead from a
bullet or a spoonful of road dust for my
supply of atoms, my instruments will
release the energy of a thousand Niagaras.

"'Say to them that this cnergy is in
{the form of a destructive ray that will
| instantly resolve into nchulous vapor the
flesh and bone of a human body and that
I have it under perfcct control so that
I can make it flow along a copper wire
as you cause electricity 1o tow.

‘Each wire of ihe maze that threads
across and under the streets of this city
and cach telephone and electric light, at the
hour I am ready, will become a radiator
[of the ray of Hercules, blasting with
instant death all living things within its
course.

“*l am the Twentieth Century Her-
cules and my strength will set humanity
iree of its shackles when humanity has
heen shown what is real strength.’”
| Grant laid down the sheet.

“He signed the message. ‘Hercules’”
he continued, “and he followed it with suf-
ficient mathematical data to convince us
that he has truly solved the world prob-
lem and can perform the dread miracle
he threatens. [—"

From the street below there broke a
| strange roaring bellow, shot through with
{ the shrill cries of newshoys calling an
extra edition

“The crowd has received the last waru-
ing.” exclaimed Grant, “Dunwood. this
creature has announced his ultimatum. He
will strike at noon tomorrow unless we
can prevent him. We are at the end of
our resources. Radio experts have failed
to trace with their wireless compasses
and direction finders. the source of his
messages. The police and the militia have
scoured the city and its suburbs in vain
Coleman says yvou have made clectrical
waves visible to the eye. If that is true
there is the single chance that you may
succeed where all of us have failed!”
Apparently unmoved by the impassioned
words. Dunwood smiled faintly.

‘Discase and cure: poison and antidote.”
he said quietly, “Gentlemen. armor plate
followed on the heels of dvnamite. Atomic
destruction this time and on its heels to
combat it. electrical vision.

He mused a moment.

“Last night T completed the work
began twelve years ago. I have made vi
hrations of ether lower than those of
light visible to the eve. You need not he
told that when a bar of spring steel is
| made to vibrate slowly our cyes detect
motion : that when its speed increases to
thirty beats a second we hear some of the
lowest tones of sound. and that as its
speed reaches 20.000 beats a second the
higher tones are reached and that bevond
this frequency our ears are comparatively
insensihle to sound.

‘Light. the most rapid vibration of mat-
ter of which we have knowledge. travels
in waves that speed through the cther at
186.000 miles a sccond and. striking our
eyes. convey images to us and produce
the phenomenon we call ‘sight.

“Between the tremendously rapid waves
of light and the slow waves of sound there
lie the vibrations of electricity that we
cannot sec. feel or know in any way ex
cept by the work they accomplish. [
should say. ‘we could not know.' until last

(Continued on page 192)
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The Willard All-Rubber
Radio “A" Battery® (shown
here) is designed especially
for radio use

l o

Ten Reasons Why
The Willard All-Rubber
Radio “A” Battery is Better

These reasons, back of the success of this
specially designed battery, are as definite as
those responsible for the success of the Willard
Threaded Rubber Battery, which is now stand-
ard original equipment on 195 makes of cars and
trucks. Ask for particulars from your dealer
or at the nearest Willard Battery Station.

The Willard Radio ‘B’ Battery is a 42-volt rechargeable storage
battery, with leak-proof glass jars and Threaded Rubber Insula-
tion. Assures freedom from frying and hissing ground noises.

WILLARD STORAGE BATTERY COMPANY
Cleveland, Ohio

Made in Canada by the
Willard Storage Battery Company of Canada, Limited, Toronto, Ontario

THREADED
RUBBER
BATTERY

191

Therubber caseis madeinone

piece, thoroughly insulating
the battery from cells to ground
and from cell to cell, and effect-
ively preventing all ground
noises.

Plates are insulated with

Threaded Rubber Insulation,
which by reason of its uniform-
ity allows every part of each
plate to do an equal share of
work.

Battery is shipped in abso-

lutely Bone-Dry condition so
that it is brand new when you
get it,

Insulators are made with

special heavy ribs to meet
the special requirements of the
radio battery.

Plates are extra heavy to pro-
vide current at steady volt-
age for considerable periods.

Sediment chambers are large
to eliminate all possibility of
short circuits at plate bottoms.

Posts are sealed by soft rub-

ber gaskets, so that solution
cannot seep out between post
and cover.

Terminal posts are high to
permit easy grip of battery
clamps.

Brass knobs sunk into the
sides of the rubber case pro-
vide a firm hold for the handle.

1 Handle made of a heavy
rod furnishes easy means
of carrying the battery.
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'Hook Up With a
'WIZARD BATTERY

A special made “moisture proof”
“B” battery of guaranteed long

| life—a veritable power house. As
high in quality as it is low in price.

Wgt.,
Lbs. Volts Price

No. Size

1623—Plain 2x33x2} 1 224 $1.00
1623—\ ariable, 2x3]x2% 1 224 1.20
1625—Plain, 4x6§x3 5 224 1.8
1625—Varinble, 4x63x3 5 225 2.25
1626—Plain, 8x63x3 10 45 3.75
1626—Variable, 8x6ix3 10 45 4.15
1630—Variable, 3x6 x2; 23 27 1.80
1632—Variable, 5x6 x2 3% 456 2.8

“THE
MAGIC
POWER
HOUSE” |

At your dealer or write direct

" WIZARD BATTERY CO.
173 Lafayette Street, New York City |

RADI0 MEN NEEDED!

HERE is at present a
great demand on this
school for men trained
in Radio. Manufacturers of
Radio equipment are con-
stantly asking for men for
various positions at high

salaries. Thus far the de-
mand has exceeded the
supply.

We can train you in a
short time to qualify for
one of these positions.

Complete course covering
Arc, Spark and Vacvum
Tubes systems.

Y.M.C.A.RADIO SCHOOL
152 East 86th St., New York City

PERFECT FILAMENT CONTROL

The best radio set
fails with poor fila-
ment control. The
Bradleystat climi-
nates verniers,steps,
loose contacts, cte.
Over 10,000 used

per week.
Get yours today.

$1.85
Add 10c for postage

AllsnBoaley Co.

279 Greenfield Ave. Milwaukee, Wis.

jlzfi][i:flj[jl]ls;:;! :: S []ifj[l: |
REQISTERED U 5 PAT. OFFR

| his feet and tore it off. revealing himself

T T

The Ray of Hercules
(Continued from page 190)

night when through the filters and lenses
of my apparatus, I made the waves of
clectricity behave exactly like those of
light.

“Briefly—I saw through copper wires
as you sce through the tubes of telescopes.
Llectricity conveyed the images to my eye
that light conveys to yours this moment.
In my Long Island laboratory. I sat
and watched the crowds on Broadway,
looking over. or rather. through the wires
that connecited my telephone with the
telephone of a friend in the Hotel Gi-
gantic. [ stood—

“We have but ten hours left!” broke
in Grant. “Did you bring the instruments
you must have? Let us begin!”

Beiore the doors of the great central
power station stood three high-powered
automobiles witl engines throbbing. Po-
lice were in eaclt machine. At every
police precinct station in New York there
were similar squadrons. They had been
there all night poised and rcady for in-
stant pursmit the moment a little group
of men laboring behind the marble

| switchboard of the station should deter-

mine the whercabouts of “Hercules,” the
man who threatened New York.

At the switchboard. within hands’
reach of the complicated system of wires
and cables over which every ampere of
electricity used in all the city flowed. the
seven men who had met in the Hotel Ver-
mont the day before, and with them the
commissioner of police and the chief en-
gineer of the power plant, were gathered.

On the floor rested a mahogany chest,
the size of a steamer trunk, with its lid
thrown back disclosing the hlack rubber
and gleaming nickel plate of electrical
apparatus. [rom this chiest extended two
green silken cords, like those of a tele-
phone. but larger and not so flexible.
leading to a curious black. goggle-like
mask that covered all but nose and mouth
of a man crouched before the board.

The mask made its wearer's head re-
semble that of a great beetle. Two con-
ical tubes projected before the eyes and
the constant manipulations of a .ittle lever,
set on a block of hard rubber he held in
his hands, caused the tubes to lengthen
and shorten like the stiff antennae of
some insccts.

Eagerly the others of the party waiched
him. peering now at this and now at that
wrist-thick switch bar of polished copper
carrving hundreds of amperes of elec-
tricity {rom gencrators and dynamos to
the factories and homes of the city.

The clock on the wall tinkled nie-
chanically as the clectrical impulse from
the Naval Observatory corrected it and
set its hand upon the hour.

“Eleven o'clock! A single hour more!”

Grant spoke. His words were a prayer
that found frantic echo in the hearts of
the weary men who surrounded hin.

The man with the mask straightened to

as Dunwood, not the debonair and con-
fident Dunwood of the day before but
a haggard, wild-eyed creature.

“One of you try it!" he cried.

Coleman slipped the mask over his head
and took up the rubber block with the
tiny lever. Mastering himself with evi-
dent effort, Dunwood bent to the in-
strument chest on the floor and made ad-
justments among the micrometer screws
and switches that lined its upturned lid.

“What do you see?” hoarsely demanded
Butler.

“A woman with two children clinging
to her,” said Coleman. His tones, a little

(Continued on page 195)
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Wireless for Everybody .

The Little Wonder Portable Radio Set

that you saw In the
“movies,” the daily pa-
pers, ete. Simple to in-
stall and operate.

Just the thing for Boy
Scouts, Campers and
for use on bicycies, ete.
Complete in every re-
spect and guaranteed
to give complcte salis-
faction.

Just connect your aerial
ground and phones and
you are ready to receive
messages. Tunes to 800
meters aond receives tele-
graph messages within
1,000 mile radius and
wireless telephone mes-
sages within 30 mile

w $750

Dealers! Write for attractive offers

RADIO SERVICE & MFG. CO.

World's Tower Bldg., Room 604-S
g Vot o Stect  New York City i

The Best Protection
Against Lightning

. “JACOBUS”

Y il VACUUM
> AERIAL PROTECTOR
Type J. S. W.

Approvel by the
Naticna® Unlerwriters 1o replace lightning

and ground switches

Eliminates Switches. Receiving  stations

equipped with JACOBUS Protectors do not re-

quire lightning or ground switches. Protection

every minute of the day and night. No worry

about throwing switches.

Good for Innumerable Discharges. Dis

charges of lightning or static on the JACOBUS

do not affect its life. After conducting a discharge

to the ground the tube is ready for another

operation. Does not weaken or in any way affect

the efficiency of the set.

$£2.00 From All Dealers or Sent Direct

APEX ELECTRICAL SPECIALTY CO.

INCORPORATED

79 ORANGE ST., NEWARK, N. J.

Type S8 (receiving set only). .

Globe Radio

Batteries
DESIGNED ESPECIALLY
FOR

WIRELESS

SAVE YOU 509, OF USUAL COST
AND YOU GET AN UNCONDITIONAL

WRITTEN 2-YEAR GUARANTEE

ompare the mices below with those of any other
make of baitery. You will find a marked saving in
the Globe Battery and the guaraptee Is backed by
an old eslablished organization.

Velts  Amps. Price Voits Amps. Price
6 40 $10.00 6 80 $14.50
6 60 12.50 6 100 15.00

Shipped Fully Cl;arqed Ready for Installation
Begin now to get 1009 battery service at half cost
Ly sending us your order to-day.

GLOBE BATTERY COMPANY
1219 S. Wabash Ave., Dept. S, Chicago, 1ll.

HENRY J. RAPHEL
RADIO ACCESSORIES

Head Phones in Stock
Vario-couplers and Variometers

D. C. Battery Charger, $12.50
Mail Orders Filled Promptly
303 Pearl Street, New York City

MAKE YOUR OWN RADIO SET
It's simple, anyone can do it. Everybody is making them.
Get music, speeches, etc., out of the air. We will mail you
complete instructions, blueprints, etc. Send only $2 00 today,
AMERICAN UTILITIES CO.
Excelsior Springs, Mo.
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THE “RICO” TRI-POLE

DOUBLE HEAD °PHONES

PATENTS PENDING

mark a new advance in telephone receivers. These receivers are built on a radically different plan than ali other
receivers. The pull on the diaphragm is where it should be—in the mathematical center of the diaphragm.

RICO receivers “talk for themselves.” A trial will convince you. Super-sensitive, especially designed for broad-
cast work—sounds are brought in sharp and clear. Not a receiver of extraordinary sensitiveness, but an all around
receiver whether used for broadcast radio telephone work, or for long distance radio telegraphy.

OUTSTANDING MECHANICAL FEATURES

Lightness. Stability. Aluminum shells. Non-rusting diaphragms. Guaranteed tungsten magnets. Neat black
mercerized cord. Head band adjustable not only to every size head but the two bands are adjustable as well; the only
1ead band made in this manner. Sanitary soft rubber covering that can be washed, and will not catch the hair-
especially appreciated by ladies

RESISTANCES: 2,000 and 3,000 ohms. Can be made up to 6,000 ohms if desired.

PRICES | “Rico” TRI-POLE Head Sets, 2,000 ohms, $6.50
(“Rico” TRI-POLE Head Sets, 3,000 ohms, 7.50

DELIVERY beginning May Twentieth. We have an especially attractive proposition to jobbers and dealers

_9ADIg
INDUSTRIES

131 Duane Street CORPORATION New York City
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HE Hadlo Specialty Co.—*'Rasco’’ for short-
specialty of amall orders, no order bei

The reputation of this house was built upon service.

st

“RASCO HAS (T!”

1s probably the most unique supply house in the United States,
ing too sinall to get inunedlate and pronipt attention for the simple reason that most of our orders are small,
Ask any of your acqualntances what they think of Rasco gouds, Rasco service, Rasco promptness!.

of unsolicited testimonials on tile to prove that we serve the public bestl

sure to get our great catalogue,

containing several hundred different parts, which is {llustrated below.

MR

if not in the worid to-day.

Science and Invention for June, 1922

L T I oy o

This company niakes a

Thousands

ORDER DIRECT FROM THIS PAGE. ALL GOODS SENT PREPAID IN 24 HOURS

1100

“RASCO” AUDIO
FREQUENCY
TRANSFORMER

We have compared many
of the prescit transform
ers on the market but
have finally declded upon
a4 type that is the most
efticient one we have seen
so far. The best ampli-
fying transformer is that
in which the impedance
of {ts primary is equal
to or exceeds the {mpe-
dance of the plate-to-
filament clreuit of the
tube in which it is connected.

We guarantee this transformer 1o equal any one on
the market.

No. 1100 ‘“Rasco’’ Audio Frequency Transformer (not
assembled) each prepaid

ANTENNA CONNECTOR
This antenna connector is made
entirely of aluminum, 1s light
and will not rust. 'The only
connector of its kind. The 4
antenna wires go to the upper
wles: the lower hole takes the

lead-In Don’t  solder your
aeriai, don’t have loose con-
nections. Nimensions 2” high
1%” wide. %" thick
No. 999. Connector, each..$0.35
— PANEL
KNOBS
No. 6241 is
well made
and has o
good corru-
- gation. Its
6241 dia. is 1”7
hoelght is
3, hote 5/32”. The shank is %~ high.
No. 6241, Knob, each... .. ... .. .. .. ... .. .$0.08
MARCONI KNOB
Has a central hole of 35/32” and seat to hold the
crew, dia. is 1%”, height %~
. Marconi Knob, each. ... . .., ..$0.15

RASCO POSTS
These are our very
own patterns, from our
own designs and look
mighty handsome on
any instrument. The
top knobs are of com-
posltion, the bottom
parts brass nickol
plated polish.

No. 202 is nickel plated at bot-

tom part
“‘Rasco’”  Binding Post, 8/32
thread, each, $0.10; doz., $1.00.
No. 202, Post, each, .....$0.08

650 and 65t made entirely

30

029

Nos.
In composition with a hexagonal
hrass nut in center.

No. 650 has 8/32 machine screw.
No. 651 has bottom wood screw.

No, 650, Post, each........ $0.08
650 651 No. 651, Post. each.. .$0.08
Dozen, each style..........$0.90
BRASS NICKEL POSTS
No. €29, Binding Post, each....
No. (30. Binding Post, each....

SWITCH
POINTS

Nickel plat-
cd nnd pol-
The

éggmggw

5 G7777Gl0|louln¢

have becen
found the most popular
No. | %”x%”, 6,32 thread, ea., $0.03; doz.. 35¢
No. 2, 3/16” ligh, %" dla.. 6/5% thread, ea., $0.03;
doz., 35¢,
No. 3. 3/16” x 3/16”, 4-36 thread. ea., $0.03:
. 35¢.
No. 4, %" dia.; 3" thick: stem 6/32, ea., $0.03;
doz., 40c.
No. 5, 34" dla., 3/16” thick: stem 4-36, ea., $0.03%2;
doz., 40¢
No. 6, 3/16” dia.: 3/16” thick: stem 4-36, ea,
$0. 03" : doz., 40c.
No, 7, 16" din 3%” thick; stem 4.36, ea.,
$0. 03'/z doz., 40c.
No. 75, Switeh S(op. 7%” long, 4-38 thread, com-

plete with nut. ea., $0.05: doz.. 50c.

No. 76, New style Switch Point, to be pressed into
bakellte panels with forced fit Wire is sol-

dered to pin end. HMead %”; dia., 1/16” thick,
ea, $0.03'%: doz., 40c.

No. 77, same as above, but head iIs %" dia x 3/16*
thick, ea., $0.03V2, doz., 40c.

THE R%SCOORBABY
- DE
- F In presenting this little De-
tector, we feel sure that it

fills a place never taken before
by any small detector. It does
a variety of things and does
them all well and better than
many $5.00 detectors. The base is solid, black com-
position.  Mounted on samo 1s a nickel holder and
binding post which holds a flutted hard rubber knob
with its sliding rod member,

The outstanding part of the DNetector, i3 the patented
nickel detector cup and binding post. The knurled
cap unscrews and you place the Galena Crystal in the
cup. then replace the knurled eap and the galena
erystal is held secure. The circular liole in the cap
exposes enough of the erystal for ordinary purposes.
Nodlsss. Rasco Baby Galgna Detector. Price, prg‘-)
DAL RSwa o o o e il o ol g msone S o) o P grion i < gy & omme oo

No. 1899, Rasco Baby Detector with Galena and Rn-
diocite Crystals. Price, prepald $0.

PANEL SWITCH LEVER
New style switch lever with
lock fork. It is impossible for
this lever not to make posi
tive contact at all times. The
blade radius is 1%4”. Rlade
is nickel plated and polished.
Fork is phosphor bronze. The 'ﬂ"
lock fork holds the screw (in
which it rotates), securely.

A loose contact is impossible,
No. 200, Switch Lever, comnlele as {llustrated..$0.30

1898

LITZ WIRE
This wire is recognized as the only thing
for winding coils for Radio instruments.
Particularly recommended with our No.
343 Varlocoupler Rotor, for vario-couplers,
banked windings, etc.
No. 323, Litz Wire, 20 No. 38 strands,

enameled double silk wire, per foot, $0.02;
per 100 feet, $t.15
No. 890, Litz Wire, 10 strands No. 38
3 wire, per foot, $0.01; per 100 feet. $0.75.
23 No. 891, Litz Wire| 16 cables of three
;lrag\ds No. 38 wire, per foot, $0.03; per 100 feet,
2.25.

NOTE: This page contains only
a few of our 300 specialties.

PANEL KNOB

This is a very distinctive knob
and can be used on dials. panels,
switches, condensers, ete. It Is
exceptional and well made. Dia.
1 1/16”; height 11/16”; comes
with 8/32” bushing.

No. 815, Knob, each ..50.18

815

VARIOCOUPLER ROTOR
This rotcr i{s used by all up-
to-date amateurs. Is accurately
turmed of hard wood and fts
used as a secondary coil. It
takes any finish. either shellae
or stain and can be drilled
readily for any size hole. Large
hole 2* dia. Width o! spool is
2”.  Total dia. 3%"
No. 343 Varlocoupler
each

Rotor,
$0.75

BAKELITE PANELS

We list below six panels,
tho sizes of which have
been selected after care-
fully checking up many
dimensions of the most
popuilar radio apparatus
on the market.

Note particularly

that

350-55 our prices are anywhere
from 25 to 509 lower
than thoso quoted by most other concerns. The reason

is that we buy these panels in very large quantities,
and we do not cut sheets to order. Remember always
that when sheets are cut to order they cost you at
least 509, more than our prices, because you must =
pay for the cutting and the necessary waste.
Noln also that we ship these panels prepaid.
alone amounts to a considerablo saving,

No. 350 6~ x 12*  x 3/16” thlck each
No. 351 6” x I8” x 3/16”

No. 352 9~ x 127 x 3/16” - k0
No. 353 127 x 18”7 X 3 16~ * '
No. 354 x 19%” x 3/16” " -
No. 355 x i%” x 3167 *

“RASCO” LUBRICATED

PANEL SWITCH :
A radlo switch that has
two nuts at tho end s a 3
monstrosity, for the reason
that it will never stay put.
Our patent spring fork r,
holds the swltch handle
always under uniform ten-
sion, at thoe same time it
insures the best contact possible.
tact, which covers cvery point of the switch puint,
Another new improvement is the lock fork, which can
assume threo different positions to accommodate the
switch to varlous thicknesses of panels.
No, 1921 ‘“*Rasco’” Switeh, as illustrated. cach $0.50.

1921 ®

New wiping con. =

KNOBS
These knobs
ure favorites
with all ex
p @ rimenters

"RASCO"
NAME b
PLATES
Our name
plates are of
brass with a
blaek back-
Letters are polished nickel.

839

ground. Order by name

and number.

807 1 noneg' d 810 “‘Ground ?0“(:)?
309 ‘‘Aerial d 812 “I'rimary’’ $0.05
g 814 ““Detector” ... $0.05
Jrid= i 866 **On’” . .$0.05
839 “Increase 50'05 840 ° ln(‘r.(‘aue Cur-
rent (l(lgm) SO.IO l“:m (u“) -s0.t0
are 834 ‘‘Series’” ... ..$0.05
lcuum 830 ““Recelve’” $0.05
Tube” .. .$0.05 -
. 820 ““Ind Siep $0.05
831 ““Transmit ... .$0.05 E 3 1
. 2 827 “‘Tickler” ... ..$0,05
821 *‘3rd Step”....$0.0 825 P
819 “Ist  Step”....$0.05 ate - Vario-
826 “Grid  Vario- | meter -$0.05
meter C....005 B35 “B Battery’ . $0.05
823 "Secondary $0.05 817 '“Omplll" .$0.05
836 A Rattery” so,os 824 “'Primary  Con-
818.° Input” 0.05 denser” ... .. $0.05
829. **Telephone’” so 05 828 *‘Parallel”’ .$0.05
833 ‘'Detector 837 .$0.05
Tube'’ R X 841 "(Blnnk) **(takes
822.'Coupling”* ...$0.0 pen or penci!
808 ‘‘Load’g Cofl ..$0.0 wrlting) $0.05

Price of all of mr name plates ln dozen lots, 50::.
with the exception of the two ’‘Increase Current’

This business was originated with the
sole purpose to cater to the
who has small orders. ALL OF QUR
ORDERS ARE SMALL and that is why
your small
tracked by us.
you a
above |lluslrat|ons
you once.'’
ALL GOODS PREPAID.

98 PGRK PLACE, NEW YORK CITY Brooklyn, N Y. Elkidge, M.

o e
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DEALERS

Get Our Special

Proposition

amateur

order will never be side-
A trial order will make :
lite customer. Order from the

““We can only stick =
Try us with a 50¢ order, =

EOT T T ey

o pr e

I'he size of
both is: dia. )
1%”, height 4451
%"”. No. 445)
comes with 8/32 and 10/32
bushing.
No. 4451, Knob, each...$0.06
No. 199 (screw length %)
Knob;,  euch™ puysmsbiopanossss - 401 = e w bl < o ..30.10
NAVY KEY KNOB
Tuls navy key knob is now
used on all standurd ivireless
keys. It gives the right swing-
ing mation and rests the fin-
gers. It 13 a favorite with all s
advanced amateurs. Once used 79
always used. The screw is
8/32 and will fit all keys.
No. 748, Key Knob, euch....... PR ..$0.28
;I'HREADED BRASS ROD
it R e G Ve carry two styles. 6/32
-m.m-.-u-umnum— and 8/32 thread. Only 6~
8 fengths sotd. No others.

No. 8032, Threaded Brass Itod 8/32 thread, per 6"
ien@th = as W scllodltimvl oy . - Seow e SP5E- -$0.08
No., 6032, ’I‘hredded Dmss Ilad 6/32 lllreud per 6”
length $0.

CPY YRR} F Y, R = B e | 06

THE “RASCO” CATALOG

CONTAINS 50
VACUUM TUBE T SRR,
HOOK-UPS _— =)
Compiete hook-ups of
all {mportant vac-
uum  wbe elrcults
are given in clear
dfagrams with com-
plete explanation
Just to name a few.
-The V.T, as a de-
tector and onhe-step
amplifier; regenera-
tive circuit: De For-
est ultraudion: V.T,
to receive undamped
and spark siznals;
Armstrong circuits;
one step radio (re-
quency ampllfier and
detector; three stage
audio-frequency am-
plifier; short wave
regeneratlve clrenits;
V.T. radio telephone;
4-stage  radio  fre-
quoncy amplifiers;
radlo and andio fre-’
quency amplifier, in-
ductively coupled
amplifier; Armstrong
superautodyne: radio
frequency ampllfler
and ecrystal detector:
ete,, etc. The catalog contains 200 illustrations. On
account of fts great cost, it cannot be distributed
freo of charge. DMailed only upon receipt of

15¢ in stamps or coin.
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The Ray of Hercules

(Continued from page 192)

distorted by the mask, seemed unreal. My God! They are flecing the city!

“They are crying.)”

He slipped the lever the fraction of an
inch along the graduated circle on the
block

“Now a factory idle machines

girls gathered in groups .
one reads a newspaper to the others. Now
I sce the East River and the boats. [
seem to be in a high place looking down
upon them

On and on he spoke, feverishly twisting
the lever back and forth along its dial.
bringing first this and that scene into
focus exactly as an opera glass is ad-
justed for varying distances. Everywhere
that copper wires bore electricity to its
work in the city Coleman could see. Like
scenies in an old fashioned panorama, he
could gaze upon all the pathos and com-
edyv, the strange jumble of misery and
happiness, work and play that makes the
life of a city. So delicate was the ad-
justment Dunwood had provided for his
amazing device, that the little lever en-
abled the obscrver to guide his sight along
even the branch lines that led from the
feeder lines.

The clock on the wall ticked away the
minutes—"Quarter past eleven.” Suddenly
Coleman cried out—

"I see the city hall . . . a mob
waving arms someone

spc.nl\s from the steps he urges
them 10 something Now am

in the mayor's office. Men are pleading
with him . Now back to the crowd.
The police are heating them back with
chubs.

“"Central Park black with peo-
ple . A Hudson tube station

DUCK’S NEW CATALOG No.

275 Pages A Catalog Deluxe

A mob surges about the stairway
men and women trampled under foot.”
Trembling with haste, Coleman stepped
to a new section of the board and swung
the focusing lever with a motion almost
vicious to a new point on the dial. In-
exorably the clock hands pushed toward
noon. [very eye swayed anxiously bhe-
tween clock and man. There was silence
for several minites. |

“l have it!" Coleman shouted. “I've
lost 11'  There! No, no! It is gone
again !”

His fingers twitched on the adjusting
lever. Dunwood, on his knces, was busy
at the mstrument case on the floor. Had
not Coleman’s cry fixed the attention of
the others and made them. for the in- |
stant. insensible to any sound save that
of his voice, they must have heard Dun-
wood laugh lightly and wondered to hear
laughter at such a time.

The ponderous generators below rum-
bled their song in unison, but outside the
sullen murmur of the city grew louder
and its even tone was broken by the

At

The HOME RADIO

How to Make and Use It

making and use of a home radio ontfit.
step in construction is carefully directed and
illustrated with numerous working diagrams.
Get your copy today.

Postpaid for 75¢.

RADIO EDUCATIONAL SERVICE
200 I—5th Ave.

By A. HYATT VERRILL

last! A simple explanation of the

Every

A cloth bound book.
*Broadeasting Guide” 25¢,

R 416 N. Y. C.

rise and fall of many voices shouting in | ywa-

some distant place. Precious seconds
passed. |
“Ah!” Coleman’s long drawn sigh was

triumphant. “Al! This is the place. No
mistaking this weird assortment of in- |
struments hotel room

Instantly the chief engincer was leaﬁng
the blue printed pages of the power sys-
tem chart he held. tracing the course oi
the circuit which began with the switch
bar at which the goggles of Coleman’s
mask were directed. The commissioner

(Continued on page 197)

CoOM

FREED-EISEMANN Rapio CORPORATION

NATIONALLY FAMOUS

\MARVEL/

PLETE WITH
ANTENNA QUTFIT

Our 3 Factories i S0 5 s Npmararor -
every set and scparate part carrying our unqualified guarantee,
1f your dexler cannot supply you, write direct

Fourth Avenue
New York U.S.A.

Manufacturers of the

REG.U.S5.PAT.OFF.

$15.00

are dedlcated to the manufacture of

16

“Over fifty pages of the latest hool-ups [wiring diagrams), and invalu-
able and up-lto-date data and information on radio, including important
wnstructions for building antenna.”

Duck’s New Type “CQ” Receiver

“Send 25¢ in coin carefully wrapped for vour
copy of this wonderful book, the most un-
usual and complete catalog ever put between
the pages of two covers. Not sent otherwise.
It is not only a catalog, but a wonderful text
book on radio. Enormous cost and tremen-
dous demand prevent further distribution
at a less retainer.”

Never in the history of radio has there becn snch
a catalog

The radio data and dlagrams embracing upwards
of ﬁny pages gires the experimenter more saluable
and up-to-date information than will be feund in
many textbooks selllng for $2.00, and $).00 could be
spent for a dozen different radlo catalogs before you
could gather together the comprehensive llsllnx of
worth while radio goods found in this great catalk

A brief summary of the radio goods listed in this
catalog

The entire radlo catalog of the Radie Corporation,
with a wealth of scientific and technical data on

W, transmitting sets, and all the dlagrams for the
assembling of these sets; the complete Remler
catalog. whieh en ncﬂ 25 pagee, the \Westinghouse
Firth, Muvrdock, Federal, Delorest, Clapp-Eastham
Iimndrs Connecticut Commmy Thordarson, Turney
Magnavox Company catalogs, the best products of
Adams-Morgan. Signal and countless other manu
facturers, inchiuding onr own complete line of radio
apparatus. and many indisidual ftems anc parts
used in radio work today

DEALERS

We want live responsihle dealers in every
city and town in the United States, both for
the sale of our extensive line of radio ap-
paratus and all other worth while lines of
radio goods on all of which we can quote
attractive dealer's discounts. We can offer
you facilities and advantages that no other
radio house can offer.

An Epoch Making Contribution in Radio
Reception Combining the Utmost Selectivity
and Simplicity of Operation

recelver with detector and two step umpli-
tler 1s truly a Del.uxe Receiver. Cabinet of gennlue mahogany,
handsomely finished In its naturai color. l‘ormlea panel. Al
connections  from rear. No set ottered to the public today
combines s0 many dominating fennr-ﬂ On the basls of in-
triusic worth we are warranted in asklng twice the price. Bx
treme simpliclty in operation, sharp and selective tuning, elear
and sweet reception of mnsic and speech, the cntire elimination
of bady eapacity effects, none of the minutely painstaking adjust
ments characteristic of so many receiving sets on the market,
permanence of adjustment—these are among the dominating
ind muel to be desired features that characterize our CQ°

Recelrer.
Type “CQ" $Q .00

Receiver
Atlanta, Gaz., and Newarl,

Y
1.. from 460 to 700 miles distant came In with sufelent
strength to be audible in any part of a room 12x15 feet. Chleag
Pitisburgh and Indianapolls were plalnly audible in recetvers.

This

Our new Type °CQ"’

Ta testa here Schenectady. N.
N

Pamphlet descrihing thls receiver matled for 2¢ in stamps.
rule necessary to prevent avalanche uscless querles.

Note— The above “cceiver is complete excepting the usual accessori

storage batt
tock a

“13°° batterles, £3.50:
Western Electric from

ey, $15.00;
$15.00,

bulba,
hea

$18.00; two
t as sclected.

2. These

Conmmige
L)

omprise detector gnd amplifier
antenna material approximately $12.00 a

Send only 25¢ for copy of this wonderful catalog. You will need no other when you have Duck’s,
and you cannot find in all others combined what you will find in Duck’s Wonder Catalog.

The WILLIAM B. DUCK CO., 231-233 Superior St., Toledo, Ohio
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NOW READY! The Fourth Edition of the NOW READY!

Consolidated Radio Call Book

Very Greatly Enlarged
With Seven Two-Color Radio Maps

280 pages (88 pages more than the 3rd edition), better paper, stiff covers, etc,

25,000 Copies

o o -- " s 0 i g

Some of the special information contained in the new book: All Amateur
Radio Calls of the United States and Canada; Every Vessel, Coast
Station, and Radio-Compass Station in the World; Radiophone Broad-
casting Stations of the United States; Every High-Power Station in
the World; Special Land Stations of the United States; Time Signals,
Hydrographic and Weather Reports of the United States and Principal
Foreign Countries; International Abbreviations; Assignment of International
Calls; Press Schedules; Radiogram Rates; Cable Rates; International Morse
Code and Continental Signals; and Complete General Information covering
Distress Calls, International Safety Signal, Use of 800-Meter Wave Length,
Amendments and Changes in Various Governmental Regulations, How to
Determine Charges on Radiograms, Free Medical Advice by Radio to
Vessels, and much other useful information.
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The Consolidated Radio Call Book is the only book in print officially listing all the Radio calls as issued
by the Bureau of Commerce. Every vessel and land station in the world is represented and listed alpha-
beticallv, according to name of vessels or land stations, and according to call letters. The New Radio-
phone Broadcast Section is particularly complete and gives all available information concerning Calls,
Wave Lengths, Programs, ete.

Every Amateur Call in the United States and Canada Is Listed

SPECIAL RADIO MAP SECTION

Contains Five Two-Color Continental Maps showing All Stations thruout the World Handling
Cominercial Traffic with their Calls; a Two-Color Map showing the Amateur Radio Districts of the
United States and the Principal Radiophone Broadcasting Stations with their Calls; and a Map of
the United States Weather Forecast Zones.

The third edition of 10,000 copies was exhausted in two weeks. The fourth edition is selling just as quickly.
Don’t wait until it is all gone. Order at once, either direct from us or from your favorjte dealer.

Price $1.50 Prepaid

Order Direct from us or for sale by the following responsible Dealers:

Alamo Sales Corp., Indlanapolis, Ind. , Fergus Electric Co., Zanesville, 0. | Nat’l Radlo Institute, Washington, D. C. | Sands Electric Co., Wheeling, W, Va,
Am, Electro Tech. App. Co., N. Y. City | Findley Electrle Co., Minneapolis, Minn. New England Motor Sales Co., Sayre-Levei 1tadio Co., Phlla., Pa,
Amer. Hdw, Stores, Bridgeport, Conn, { Fleron & Son, M. M., Treaton, N. J. | Greenwich, Conn. Kchmidt & Co., R., Rochester, N. Y.
Milwaukee, W Fulier Co., Seth W.. Boston, Mass, | New Era Shop, Milwaukee, Wis, | Sears, Roebuck & Co., Chicago, flI.
Andrae & Sons, Jullus, Milwaukee, Wis. 3 | f
frae & S Jull Mason City, lIowa Galveston Wireless Sup. Co., | Newman-8tern Co. Cleveland, 0. | Service Itadio School, Washington, D. C
Andrae S sn“" “g |y|'| 14 Galveston, Tex. | Nichols Radio Sup. Co., Bwlg. Green, Ky. | Shotton Radio Mfg. Co., Scranton, Pa.
A“lm"ﬁ“"l‘: o é’ op. Toston Nass, I Gurd & Co., Wm., London, Canada | Nola Radio Co., New Orleans, La. | Smith Novotoy Elec.. Inc., Charlotte, N. C.
R ey Nowork, N. 1. | Hall Electrie Co.. Wm., Dayton. 0. | Noll & Co., E. P., Phlladelphia, Pa. | Smith Radlo Labs., Sarnia, Ontarlo, Can.
B"m ”“z P ”"‘I;d o Newark. N. J. | Hatfield Electric Co.. Indlanapolls. Ind. | Nortliern Radlo & Elec. Co., Seattle, Wash, | So. California Elec, Co., Los Angeles, Cal.
Be ’(:3, s ity Co' 8t Luals Mo, | Heustls, A E., Fitchburg, Mass. | Northwest Radlo Serv. Co., Seattle, Wash. | Southern Elec’l Sup. Co., Suan Diego, Cal
B‘lmwb d Lplec tri J'Sho" Newark, '\‘ 7. | Hickson Electric Co., Rochester, N. Y, | N. 8. W. Dookstall Co., Sydney. Australla | Southwest Radio Sup. Co., Dailss, Tex.
uehurd Hegirm . o 1. | Hlro Wireless Supply Co., Marlon, I1L ‘ Pacent Electric Co., New York City | Sprott-Shiaw Schl., Vancouver, B. C.
Brode Electric Co., Los A"”‘l‘e’- Cal. | Jiolt Electric Util. Co., Jucksonville, Fla. | Paramount tadlo Sup. Co., Atlantie City | Sterling Electric Co..  Minneapolis, Minn,
Brown, J. Edw.. Glenbrook, C&nn. Hughes Elec’l Corp.. Syracuse, N. Y. | Paul's Electrlce Stores, Medford, Ore. | Stubbs Electric Co., Portland, Ore.
Bullock’s, . York Neb. | jenking Lester 1., ~ New Bedford, Mass. | Pearlman’s ook Shop, Washington, D. C. | T. & M. Radio Co.. Anthony, Kans.
Bunnell & Co., J. H., New ankglty Kurlowa Radio Corp.. ~ Rock lsland. 1li, | Penn. Marconl Wlreless Schl,, Phila., Pa. |.Tuska Co.. C. 8., Hartford, Conn.
Burham & Co., DW"""‘},& E. 8, €. | Kstzenbach & Co., F. 8., Trenton, N. J. ‘ Penn Radio Apparatus Co., ~ Reading, Pa. | United Electric Stores,  E. Plttsburgh, s,
Culifornia Elec. Co., 8an Franclsco, Cal. | Kengall Co., W, ., Worcester, Mass. | Phila. Schl. of Wireless Tele., Phils,, Pa. | Unlted Elec. Stores Co.. Braddock, Pa.
Carter Electric Co., Atlanta, Ga. | Keubler Radio Co., Toledo, O | Pledmont Electric Co., Asheville, N C. | U. 8. Radlo Co., Pittsburgh. Pa,
Catton, Neill & Co., Honolulu, T. K. | Kllloch Co., Darid, New York Clty | Ploneer Electric Co.. St. PPaul, Minn. { Warner Bros., Oaklund, Cal.
Central Radlo Co.. Independence, Mo. | King ladlo Co., Pittshurgh, Pa. | Pltts Co., F. D. Boston. Mass. | \Vestern Itadie Co., Kansas City, Mo.
Central Radlo Co.. Kansas City. Mo. | Klaus Radio Co., Eureka, NI | Plts. Radlo & App. Co.,  Pilttsburgh, Pa. | Western Radio Elec. Co., Los Angeles, Cal,
Chase, Geo. H., Newport, R. I. | Kiuge, Arno A., Los Angeles, Cal. | Pitts. Radlo Sup. Co., Pittsburgh, Pa. | Wheeler Green Electric Co.,
Chlcago Radlo Ap. Co., Chicago, Itl. | Krause & Co., A, F., Detroit, Mich. | Port Arthur RadioLab,,  Port Arthur, Tex. Rochester, N. Y.
Cleveland Co., L. W,, Portland, Me. | Kusel Co., D. & F., Watertown, Wis. | PPost Office News Co., Chicago, 111, | Whitall Electric Co., Westerly, R. I,
Cloud & Son, Macy. Ind. | Lehigh Radlo Co., Bethlehem, Pa. | I’recision Equipment Co., Cincinnati, 0. | White Co., The, Columbus, Ga.
Con. Radlo & Elec, Corp., New York City | Liberty Incandescent Supply Co., Radio Development Co., Springfield, Mass. | White & Boyer Co., Washingten, D. C,
Cutting & Washington, ~ New York City Pittsburgh. Pa. | Radio Distributing Co., Newark. N. J. | \White & Bro., Frank Canton. 111
Daily Battery & Equipment Co., Liberty Radlo Sup. Co., Chicago, 111. | Radio Electrle Co., Plttsburgh. Pa. | Willjamson Elec. Co., Seattle, Wasl.
Pittsburgh, Pa. | Linze Elec’l Sup. Co., St, Louis, Mo. | Racio Equipment Co., Boston, Mass. | Wlimington Elec. Spec. Co..
Delancey-Felch & Co., Pawtucket, R. I. | Ludwig Hommel & Co., Pittsburgh, Pa. | Itadio Equipt. & Mfg. Co., Wilmington, Del.
Detrolt Electric Co.. Detroit, Mlch. | Luther, 11, E., Centerville Ia. Minneapolls, Minn. | Wiison Co., Harold K.,
Dewey Spt. Goods Co., Milwaukee, Wis. | McCarthy Bros. & Ford, Buffalo N. Y. | Radloelectrio Shop, Cleveland, O. Grundy Center, lowa
Doubleday-Hill Elec. Co., Pittsburgh, Pa. [ Meifilian Bros., Pittsburyh, Pa. | Ray-Di-Co., Chlcago, 1. | Winner Radlo Co., Aurora. Colo,
Dreyfuss Snles'Co.. New York Clty | Manhattan Elec.’ Sup. Co., N. Y. & Chic. | Reuter Electric Co., Cincinnati, 0. | wWjreless Mfg. Co., Canton, O.
Il))“ckx &Jc"f' Wm. B., P 1‘;"':“‘0(':3' Marshall-Gerken Co., Toledo. 0. | Reynolds Radlo, Denver, Colo. | Wireless Press, New York City
Elur*]vl.‘r'lc Mofor & Eng, Co. “aéan:o'n 0. | Meter Elec’l Const. Co.,  Oshkesh, Wis. | R, 1. Elec. Equipt. Co.,  Providence, R. I. | Wolfe Electric Co., Omaha, Neb.
Fleetro Importing Co., . New Yorx City | Mesberg Co., Leo J., San Francisco, Cal. | Riverside Laboratory, ~ Milwaukee, Wis. | Y. M. C. A.. Los Angeles, Cal.
Elfte Electric Shop, El Paso, Tex.  Mohawk Elec’l Sup. Co., Syracuse, N. Y. | Rose Radlo Supply, Nesw Orleans, La. | Zamoiskl Co., Jas. M., Baltimore, Md,
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The Ray of Hercules

(Continued from puge 195)

of police raised the receiver of the tele N
phone which by his orders connected di
rectly with every metropolitan police pre-

cmct  station [
) “A small hotel just make out I Wl em{y Yyou [hese
| its sign "Sher Sherwood ) || evenings ofpleasurc
[ think I 77 4
- . 3 f g I
ROADCASTING stations are A second’s pause. and then— | [ lm . t
now in operation at important l “It's on the map!” cried the chief en- f R| (@) enjoy the
z::t:?s,;’;‘ r‘:‘c’:lrv‘eh:hgg:::gm}lﬁ: gineer. He shouted an address. Almost A i | thrills of a
daily programs with an ABC wireless i Defore the words were free of his lips. | 7 | Magnavox Radio
receiving UNIT. ABC UNITS come to |} | the police commissioner had called them -3k - £
333;%1‘35?‘"??5;“2;"é‘&’;15%2"3‘{2;3‘ in to the telephone, flung down the instru- \ Jf s a matter ot pro-
tional system, so that you can increase ment and was running top speed to the g I gressiveness rather
the range of your station at any time. automobiles palpnanng outside. A mo- f ]l I than u)eal[h_
33‘;Z:(‘i’fozgg‘fe"’(;lﬂ:f::‘rc:;tfl’fr:l:;fﬂg%“é ment later and the sirens were shrilling 3 0l
UNITS. It he cannot supply you, send as_they speeded through the traffic. The average family,
us his name and address and enclose ten The remainder of the group crowded "2 W_hcn alive to its possi-
cents, for a copy of our Catalog. close to Coleman. As a man in a trance ~ bilities, can and will
Request Catalog S6. l¢ droned on: I secure the simple, de.
JEWETT MFG. CORP. “The whole wall is covered with in- H pendable equipment
342 Madison Avenue,  New York City y struments and a table is loaded with them. | { L which gives the home
[ sce a powerful transformer and a bat- L circle the inexhaustible

y

THE BEST LOUD SPEAKER 1S YOUR

Yoy

tery of audion hulbs like small electric
lamps. They are glowing red. The ap-
paratus resembles that of a wireless tele-
| phone hut it is far more complicated

resources of wireless
entertainment.
No wireless receiving
set is complete with-

Phonograph when used with the “Easy” 'l'l'l.e\r'c i"d"(:l.?"cs in ;i[gh; les?" ciaculated oRu:i'the Magnavox
ou do ece Hercules?” cjacula io.
RADIO - PHONOGRAPH CONNECTOR . adio

Just slip the sound box (reproducer)
off your talking machine and re-
place it with the *“Easy™
Connector. Then your head
phone will fit the connector
erfectly. Phonograph
orns are scientifically
made to give the greatest
possible amplification.
our complete receiving
outfit can be placed in the

“There is no one.” repeated Coleman.
“In the center of the room. almost be-
neath the light through which I seem to
be looking, there is a curious clock
mounted on a tall box. I see the hands
of the clock. Beside the clock is a drum
wound with wire—"

Grant turned away suddenly and paced

pg;’;‘l‘:);dm;g"’,f,;:'nm;::r‘}’{,\ 06 | the floor. Once. twice. three times he
et ,},pamuspcm'me“bc,u(;h,}piece | walked the length of the smtchhoardI
of furniture instead of an unsightly conglomeration of At the point farthest from the |

parts—docs not in any way harm the phonograph for
playing records.
No. 2 Model, now ready, fits all Victor Phono-
graphs and Victrolas, and all other
$1.50

machines with tone arm same ssizeas

Victor. Sent anywhere postpaid for
DEALERS: Radio and phonograph dealers are making
big money on the rapid sale of thisitem. Every phono-
graph owner is a sure buyer. The discounts are attract-

ive. Deliveries almost immediate. Orders filled in rotation
BOYD FULLER & CO., 8460 Grand River Ave., Detroit, Mich.

Our Genuine Skinderviken
Transmitter Button

Is invaluable for
Wireless and
experimental
purposes for
sound trans-
mission.

K. Electric Co.

15 Park Row Ne_w_York

BEACON RADIO

RADIO INVENTIONS WANTED

Useful radio inventions will be purchased by large
manufacturer, either beforcorafter filing patent. And
their own patent attorney and expert will aid wire-
less experimenters and inventors to patent and com-
mercialize their ideas. Write fully what you have,
sending sketches and description. Al correspond-
ence held strictly confidential.  Address: P. O. Box
No. 291, New York City.

l parnel.
group he turned slowly and calmly con-
templated his fellow scientists.

“They knew the truth and they might
have fled.” he muttered to himself. “fled
fand saved their skins. But they stayed
to fight the phantom and 1o keep this
death watch on the city. Odd. this fel-
low Dunwood should have come with |
his uncanny invention to fight an uncanny
menace when all other hope was gone
Odd coincidence—"

[nvoluntarily he turned his eves in the
direction of his thoughts and caught sight
of Dunwood. behind the others and in-
visible to them. his shoulders shaking and
his face convulsed by suppressed and si
lent laughter.

“Nerves. thought Grant. “Nerves
breaking under the strain.  Hysteria.

He opened his lips to call to the man
and checked the cry as he heard the wall

drum revolves.  Slowly the front of the
box is rising. pulled up by the wire on
the drum There is no one in
sight The box is almost open

Now a shadow on the floor :
It is the police They must have

A long drawn scream broke thrmlghl

| the power plant. Louder it grew. mount-
ing in terrifyving peak of demoniacal
laughter

| “Look again!” laughed the mad voice.
“Look again! Look closer, fool!”

Aghast. they stared in horror at Dun- !

wood. Arms above his hcad and fingers

| spread fanwise. his face distorted by -
sane fury, he screamed at them. They

| listened, paralyzed with surprise.
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:Radio I)rings it,

MAGNAVOX |

tells it

Attached to any com.
mercial receiving set,
theMagnavox Radiore-
produces every sound
in full volume, trans-

Price $1.00 postpaid | clock ring out noon and hard on its forming wireless tele.
with instructions | note. the manotonous, mechanical tones P?ch“_){ ffom a Sc{enhﬁ?
. f Coleman “fad” into a universa
Frec literature. el & j .
ree he clockwork has started and the home service. !

The Magnavox Radio
makes it possible for
you to hear all that is
in the air as if it were
being played by your
phonograph.

Can Supply You With All Radio | | troken the door. The commissioner is in { {“i’; v
— Parts and Sets - the tront . revolver in hand . \ Zd | Any radio dealer will
“The hox is open! Something moves \ ‘ demonstrate for you,
BEACON RADIO & ELECTRIC CO. [ within?  God! An old man . a { );\\ ‘ or write to us for de-
246 Greenwich St., near Park Place | | crippled old man is crawling: } £ scriptive booklet and
NEW YORK CITY

name of nearest

dealer.
The Magnavox Co.

QOakland, California

N.Y.Office: 370 Seventh Ave.
Pcenn, Terminal Bldg.
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A Short-Cut to
Y,

$500.00
ELECTRICAL

FRE LABORATORIES

SENT TO YOUR HOME

NOT toys—but real actual-size, expensive
units of electrical apparatus are mailed to you
without extra charyge while learning. The illus-
tration shows one of the new home-laboratory
outfits. As fast as you have completed the work
of one laboratory. another is sent, until you have

mastered the entire field. You, therefore, ad-
vance step by step, from simple electrical ex-
periences to complicated, intrieate, important

practieal work.

Learn Electricity This
New Way

You can get the finest electrical training at
home in your spare time. You need not leave
your job, your friends, your home. This wonder-
ful new home-laboratory training course in Prae-
tical Electricity brings this great, big technical
school to your very door- -into your very room.
It develops ability, step by step, and leads you
to every reward the great field of electricity ean
offer. Qur large faculty of experts offer you a
short cut that combines theory and practice, elim-
inating all the non-essentials. The plan is so
simple—so logical—so carefully arranged, and
also s0 interesting, that in a surprisingly short
time you will have made yourself a master of
technical electricity.

The Rich Electrical Field

The electrieal field is rich in opportunities for
the trained man. Billions of dollars are in-
vested in this wreat industry. Trained experts
are in demand and handsome salaries are paid.
You can easily master the work through our
“home-laboratory’” plan of home study so that
you can step into the industrial field without
additional coaching.

SAVE $65.00

Send the coupon today for a copy of ““The New Way
to the Electrical Profession.”” giviug full information on
our ‘“‘home laboratory eutfit” methad of home study
You will be surprised to see how easy it will be for
you to secure your vlectrical training. Just fill out the
coupon taday and make the start toward a great future
in the electrical tield and also learn how to save $65.00.
Maii the coupon now.

Extension Division

SCHG)L of ENGIN EERlNG-

of Milwaukee
Dept. S1-65

415 Marshall Street Milwaukee, Wis.

Extension Division,

Scheol of Engineering,

Dept. S1-65, 415 Marshall Street,
Milwaukee, Wisconsin.

I'lease send me my copy of "‘The New Way to the
Flectrical I'rofession.” giving details of your home
laboratory method of study in Practical Electricity. This

requesi obligates me In no way

State

Age FEclueatia

“Look closer, fool,” he shrieked. “Not
|a man, fool! Not a man! A monkey!
Brought to death by a monkey! Ha. ha!
An ape to kill a city of fools! Throw
the switch, Hercules! Throw the switch!

Throw it, Hercules! Throw it as I
taught you!”

Butler and Grant leaped for the mad-
man. His screaming ceased and he did
not struggle in their grasp. Coleman. en
grossed by the thrilling drama he watched
over the miles of wire, continued, undis-
turbed.
| "It is a baboon a gigantic beast

It crawls through the opening

blinks its red eyes now
stands upright leaps toward the
| instruments . the police are shoot-
lmg . . "
“"Throw the switch, Hercules!
fools in their folly!”

The laughter pealed again and Dun-
wood, eluding his startled captors with
a single lurch, leaped with incredible agil-
ity and grasped in both hands the copper
bus bars carrying a potential of 30,000 volts
a few feet above his head.

Even as Coleman spoke— “The ape
falls across the table dead!” a circuit
breaker whirred and clicked and a loud-
tongued alarm bell placed to give warning
of a short circuit became clamorously
active.

Its ringing was the requiem of Dun-
wood. lifeless across the bus bars, the
| sole human victim of the ray of Hercules.
{The End]

Slay

NEW SWISS RADIO PLANT

A high-powered, loud-speaking wireless
telephone station is being installed at
| Lausanne. Switzerland, by means of which
[it is planned to hold daily communication
with the Eiffel Tower in Paris. The ap-
paratus will be capable of receiving mes-
sages from London, Berlin and even the
CUnited States.
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RADIO DEALERS—
MANUFACTURERS

Attractive prices and prompt deliverieson
coils, parts and completed receiving sets.

Tuning Coils
Secondary Coils

Vario-couplers
Primary Coils
Rotors

Coils Wound to Order
Beautifully finished and efficient comn-
Pos °° $1.25 to $35.00
Write for Price List

619 Park Place West
Detroit, Mich.

Ra-Tone Electric Co.
Radio Department

RADIO DEALERS
AND MANUFACTURERS

We have them-—all parts needed for the radio
trade promptly delivered
Send us your requirements for prices
SMITH ENGINEERING CO.
One Union Square New York City

FOR
parik TUBES wifetess
ALL SIZES ON HAND
FOR IMMEDIATE DELIVERY
WHOLESALE AND RETAIL
BAEHM PAPER CO., INC.
219 FULTON ST.. NEW YORK
Bet. Church and Greenwich Sts.
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Card—or
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Advertising
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cience and | F ADS in RADIO RESULTS

Experimenter Publishing Co., Inc.
52 Park Place, New York City
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Letter from the Radio
Specialty Company
and Be Convinced
That Science and In-
vention is the Great-
est Result - Getter
for Radio Adver-

tising

Advertising Forms
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RADIO & CUT-RATE |
$123°

for a famous

LITTLE
WONDER

RADIO
OUTFIT

A comiplete receiving unit, with Western Electric
headset. aerial and insulators—everything neces-
sary for the full enjoyment of the wonders of
wireless, without the usc of hatteries or any addi-
tional apparatus. Enclosed In an attractive ouk
cabinet, Flemish finish—5x6x31%

inches cleep.

Full Instructions Given

An  extremely practical set for amateurs and
others. Complete diagrams and insiruetions fur-
nished so that anyone can set up and operate.
Aerial can be put up indours. if desired, by at-
taching to the moulding of a room-—or outdoors,
by suspending a wire from a window. Receives
telephone messages and music within  30-mile
radius and wireless telegraph messares at a dlis-
tance of several hundred miles. Ideal for campers
—or for use on autos. motoer boats or bicycles.
Send for It today at this special cut-rate price—
$12.50 complete.

Radio Equipment Catalog on Request

PENINSULAR CHANDELIER CO.

Radio Dept. 10
Cetroit, Michigan

ML

~ WIRELESS
CATALOGUE

The unprecedented influx of
business with its resultant in-
crease in detail has made it ab-
solutely impossible for us to
properly compile and print a
new catalog.

We have just received from
the printer, however, a complete
list of apparatus, comprising
several hundred items.

This, together with our DE-
LIVERY INFORMATION
SHEET, will be sent to you on
receipt of 2¢ postage.

A HCORWIN &(0.
4 West Park St.Dept. A

Newark New Jersey

1450 Broadway

W
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WA

Amateur and Professional

WIRELESS OPERATORS

NEED
SOLDERALL, 25c per Tube

¥ut. October 3, 1911

and TORCH,
$1.50

A Paslo That Turns Into
etal when Heated

A match \nll do it. but best resulta can
be ubtained by using our new improv
torch. Requires no ucnl or mldenm. nmn
Jnlnn or_repairs wires, mef

(f Hardwire md Eleclric ll
S!mu- or nent by us postpeld,

SOLDERALL, Dept. E

129 Sussex Avenue, Newark, N. J.
Dealers Send for Quantity Prices
Bewure of imitations with similar names.

"/ SOLDERALL

SATENT PENOING

= TRADE M AR

SPECIAL
/160 Feet No. 14 Copper Wire. .. ..
.I 100 Feet Stranded Copper Wire. . .$1.00

{ EMPIRE RADIO EQUIPMENT CO.
271 WEST 125¢th STREET, NEW YORK CITY

!' ““AERIAL WIRE”
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Frederick Winsor— |

First Gas Inventor
By EDWIN IRVINE HAINES, B. S.

(Continued from page 123)

In 1809 Winsor applied to the English
Parliament for the incorporation of his
company re-named the London and West-
minster Chartered Gas Light and Coke |
Company, the capital to be raised by public
subscription amounting to £200,000 ($1,-
000.000). But William Murdoch had also
formed a company and brought about a
Parliamentary investigation, claiming pri-
ority by right of discovery.

The old records of this investigation are
extremely ludicrous, charging Mr. Winsor
as "visionary" and the execution of his
plans as “fraught with considerable dan-
ger.” He was asked if his plan “would
not hurt our fisheries, oil, and tallow
trades? What will become of our tallow
candle makers, lamp lighters, and chlmney
sweeps? Will not the gas catch fire if
it comes in contact with the air? \ill
not your plant hlow up the city?” etc.

Frederick Winsor answered them all
calmly and patiently, altho his application
for a charter was refused.

In 1810 Mr. Winsor applied directly to
the king for another charter, the company |
to be capitalized at £200.000 ($1.000,000), |
of £10 ($30) per share. which was to be
raised by public subscription within three
years. This was finally granted.

The company leased a large wharf in
Cannon Row. Westminster, where experi-
ments were steadily carried on. These ex-
perimems were very expensive. however,
and “absorhed ncarly all of the deposits
of £10 per share.”

Clouds that obscured the prospects of the
company, lowever, were rapldly dlsappcar-
mg. In 1815 it became a “body politic.”
or, as we would call it today. a public util-
ity corporation. Large funds now poured
into the treasury, and its capital was in-
creased to £400.000 ($2,000,000) .

Starting with only one consumer in 1810,
by 1822 the first gas company had dis-
tributed its mains thruout London and
ncarby towns, and had erected “gas sta-
tions” in nine other cities.

Of course it was only natural that rival
companies should spring into existence, in-
cluding that of Williain Murdoch. But
Winsor was a financier as well as an in- |
ventor. He had learned by bitter experi-
ence that rivals were dangerous So along
later dav mcihods of “high finance” he
bought them out, or obtained stock control.
and converted them into subsidiaries of his
own corporation.

While the apparatus used in the “‘first
gas plant” of Frederick \Winsor was, of
conrse, crude and rudimentary compared
with that utilized today. yet it was cffec-
tive in those times and manufactured a
fair quality of gas, all things being con-
sidered.

The retort in which he distilled his coal
was an iron vessel, similar to a pot with
a lid, well-fitted and bolted to the top.
To the center of this lid a pipe was fixed |
to convey the gas to his condensing vessel
which was a circular cistern. conical in
form, and hroader at the bottom than at
the top. The latter was divided into two
or three separate compartments. the plates
forming the divisions being perforated with
a large number of holes in order to sub-
divide the gas as it passed thru them, with
some idea of purifving it. ]

In the early experiments the gas thus
produced was “in a very impure state
and produced headaches to those who in-
haled it” Later Mr. Winsor used lime
and water to purify his gas, while the
pipes that conveved the gas from the
apparatus to the meters were made of !
lead and subsequently of copper. |
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Complete Instruction

for Wireless Communication
and Installation of Radio Stations

Operators are in great demand
the world over at large sala-
ries. TRAVEL without ex-
pense. Our experts will teach
vou WIRELESS TELEPH-
ONY and TELEGRAPHY,
quickly at your home; and we
will assist you in obtaining a
splendid position.

Learn the Wonders
of Radio!

Be among the first. Get the cream.
The greatest opportunity of the
age is now offered you. Do not
delay!

Anyone can learn this fascinating
work and the price is small, pay-
able monthly if desired.

Write at once for our

SPECIAL PRICE

and terms, including all text books
and a complete AUTOMATIC
WIRELESS OUTFIT for practice
given you free.

A complete Radio Vacuum Tube
Receiving Set furnished students
at wholesale price.

We were an OFFICIAL TRAINING
SCHOOL during the War for the
U. S. Merchant Marine

The Joseph G. Branch
INSTITUTE OF
ENGINEERING

Branch Building
3917 Grand Boulevard
CHICAGO
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ELECTRICAL EXPERIMENTERS !!

SKINDIEIRVIKEN
TRANSIMITTER  BUTTON

MOST SENSITIVE MICROPHONE

OU can easily make a highly R. H. Gernsback, editor of

sensitive detectophone by using AS A this magazine, who is the
a Skinderviken Transmitter Button dean of electrical experimenters, |

to collgct the sound waves. You PREMIUM said: “In the writer's opinion,

)

can build your own outfit without obtained by actual elaborate tests,
buying  cxpensive  equipment. the Skinderviken  Transmitter
Think of the fun you would have with such an Button is probably the most efficient device
instrument! It’s very simple, too, and inexpensive. of its kind on market today, due to its

You can install an outfit in your home simplicity and other outstanding features.

and hear the conversation being held all
over the house. You can connect up difTer-
ent rooms of a hotel. This outfit was used
by secret service operatives during the
War. It is being used on the stage.

Should have a great future.”

The same circuit connections apply to
all experiments, regardless of how the ﬂ
transmitter button is mounted.

The Skinderviken Transmitter Button

So much for its commercial adaptations! et i operates on one or two dry cells. It
You can procure apparatusof the same type. often happens that two cells produce too
Jeeicie One of the main much current and
- T advantages of the the sounds are o
% Skinderviken deafening. We re- ; L
Vioun Transmitter commend  either - __l
Button hes in 1ts ultra-sensitiveness. You can place one fresh cell or ; "—_"ﬁ:}mm
it in any position you like. It is the greatestin- two worn out cells. g™
vention in miero-phones and has won recommen- We have acquired a limited amount of these
dations from men of high standing in the scientific Transmitter Buttons and offer same free to
world. It is being used all over the world. You our subseribers as a Premium, with a one
can mount it most anywhere. Card board boxes, year subscription to SCIENCE AND INVENTION.
stove pipes, stiff calendars and hundreds of other These Buttons sell everywhere for $1.00
places will suggest themselves to you. The buttons and are worth it. We send you one prepaid
cannot be seen by any one in the roomn as they are upon receipt of the coupon below and the
so small and light. Only a small meemm==s subseription price of our maga-
brass nut is exposed to the view. zine. Do it today.

The only instruments needed to
complete a detectophone outfit, in

DisTanT Recovee Puced Prowe . )
Rucomas wCem Bon - (Mmmommd) g ddition to a Skin-

lenviken Trans- § EXPERIMENTER PUBLISHING CO.

mitter Button are

a receiver, battery, 53 PARK PLACE

and, if desired, an
UL T induction coil. New York, N. Y.

USE THIS COUPON
EXPERIMENTER PUBLISHING CO

53 Park Flace, New York, N. Name. .. orenre rn v gt anam e
Gentlemen Address. ... .
Enter my order for one vear’s subscription for Scitxce
axp IxvexTioN, und send me as special premium, free of Town.

charge. one Skinderviken Button.

l Enclosed find $2.50 (Canadian and Foreign $3.00) SEALC, - 21 o » 55 WSS BH 0 A o el T mo i E 5 e w6

81. 6-22
e =4 —
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Are You Young
at 407?

What you should know about the
glands of your body

You have observed that some men of 70 |
appear to be younger in activity than
other men of 40 to 50. There is a vigor,
an alertness, a commanding appearance
much admired and coveted by the man
who knows he is much younger in years.
Perhaps the most common cause of ebb-
ing strength and vigor which takes the
spring out of the step and confidence
out of the bearing, is the disturbed con-
dition of an important gland. Even men
of iron constitution are not exempt
from the slow decline which is the result
of this amazingly common irregularity.
For those who would like to know its
characteristics we have published, for
limited complimentary distribution, an
ethically accurate, educational, interest- |
ing book.

You will know the truth by
test of reason

You may have a copy by simply requesting it.
Its message may prove of unsuspected value to
you. It clearly explains this vital gland and
its functions, and how its disturbed condition
may cause sciatica, backache, painful and ten-
der feet, interrupted sleep, and other extremely
uncomfortable and often serious conditions. It
will tell you of Thermalaid, a simple means by
which the essential of a new hygienic principle,
done into convenient form, corrects this pros-
tate gland condition and its attendant health
faults. (One should not confuse this new idea
with massage, movements, dicts, electric rays,
drugs, ete.) Followers of the great Metchnikoff
and other investigators in the science of long
life endorse this means. The record of its suc-
cess, covering a period of nearly five years, is
incontrovertible: The look is free. Simply
address.

The ELECTRO THERMAL Company

4503 Main Street, Steubenville, Ohio

SRR

YOU can make $15to $60 weekly in your spare

time writing show cards. No canvassing or
soliciting. We instruct you by our new simple
Directograph system. pay you cash each week
and guarantee you steady work. Write fer full
particulars and free kooklet.
WEST-ANGUS SHOW CARD_SERVICE
6/ Colborne Building Toronto, Can,

QUESTIONS|
.Ca/q,vswms

Electricians’ Examinations

Dingrams  symbaois. tabies,
notes and formulas for prepa-
r:mnn lnr license

RON SHAPIRO
N

132 W 24[!1 bald City

Polariscope Ma&e

from a Microscope
By DR. E. BADE
(Continued from page 144)

tints. But such filins,
not an absolute necessity.

The application of such a polariscope is
most desirable in mineralogical and petro-
logical investigation. In a more modified |
form it is used in sugar analysis and in
diabetic diagnosis and in chemical investi-
gations. It has also proved its usefulness
i the detection of strains in glass, and
recently polarized light has been used
determine the original color value of o]d
paintings.

How to Make Objects Suitable for the
Polariscope

The wonderful symmetry and the reg-
ular beauty of crystallizable substances is
unsurpassed. Thousands of minute forms
of the most varied shapes become visible
under the microscope. Delicate, feathery

while an aid, are

| crystals, graceful spears and sheaves of

grass, rosettes and other decorative sug-
gestions make their appearance. All are
inherently characteristic, all produce pecu-
liar designs of their own, and all are
eminently suitable for designs.

In addition to the beauty of form, the
attractiveness of color strikingly illustrates
the wonders of the crystal world. The
complimentary colors produced are only
made visible by polarized light with the
aid of the polariscope. This not only shows
the detail of the crvstal shape, but also
shows rings and brushes in an indescribable
play of colors.

By simply rotating either the analyzer
or the polarizer changeable and harmoni-
ous colors, gorgeous in hues and perfect in
purity, are observed. Some show the ef-
fect most strikingly when the analyzer and
polarizer are crossed, while others show it
at different angles of rotation.

Suitable objects can ecasily be made. All
that is required are glass slides and a few
chemicals. The glass slides can be used
over and over again, while the chemicals
are necessarily thrown away after they
have been used, but one gr. of a chemical
is sufficient for 50 or more experiments!
The greater the quantity used, the denser
and more obscure will the result be.
Therefore, only small quantities are re-
quired. Never be satished with one ex-
periment but dissolve the salt in water
again and again

It is an easy matter to change the condi-
tions for crystallization. The crystals
themselves are produced by the slow evap-
oration of the liquid from a cold saturated
solution. A little of the salt is placed upon
the slide and covered with a drop of water.
Then, after placing the slide in a cool situ-
ation, a tumbler is inverted over it. This
will retard evaporation and keep dust away
Perfect crystals are thus obtained. It is
somctimes advantageous to get small ones
These are obtained by stirring the solu
tion when the first crystals make their
appearance. Then they are spread over
the entire glass, in which position they are
more conveniently observed.

From a hot saturated solution no well
formed crystals wlll he obtained. but rather
‘crystal skeletons.” These have the most
pecular shapes imaginable, and their color
effect is very remarkable. Here, after a
small quantity of the salt has been cov-
ered with a drop of water, it is heated over
an alcohol flame until the salt begins to
crystallize ont. Care must be taken that
the heating is stopped as soon as the crys-
tals begin to form, otherwise crystalliza-
tion will take place too rapidly. Under
this latter condition, rosettes of wonderful
form are produced which give very beauti- ‘
ful color effects when polarized. Here it
is advantageous to flatten the drop of solu- I
tion as much as possible.

o
' Book on Iome Beautifying and \Wood F

JOHNSON'S
WO0O0D DYE

For Coloring Wood

WITH Johnson’s Wood Dye
inexpensive soft woods,
such as pine, cypress, fir, etc.,
may be finished so they are as
beautiful and artistic as hard-
wood.

Johnson’s Wood Dye is very easy to
apply—it goes on easily and quickly,
without a lap or a streak. It pene-
trates deeply, bringing out the beauty
of the grain without raising it—dries in
4 hours and does not rub off or smudge.

Johnson’s Wood Dye is made in four-
teen beautiful shades, all of which
may be easily lightened or darkened—
full directions on every label.

Insist upon Johnson’s Wood Dye—
there's no substitute.

FREE-ThisBook on
Home Beautifying

This book tells how to finish wood in
artistic stained and enameled effects.
Gives practical suggestions on making
your home artistic, cheerv and invit-
ing. Tells just what materials to use
and how to applv them. Includes
color card—gives covering capacities,
etc. Use coupon below.
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PROPER TREAT ENT

FLOOR
FURNITURE
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S. C. JOHNSON & SON, Dept. SI 6.
Racine, Wis. (Canadian Factory—Brantford) l
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' Your Boy's
Happiness

is one of your
tirst  considera-
tions, Get THE
BOYS' MAGA.
| ZINE for him

He needs this

great boys’ peri-
‘ odical. Parents
it to thelr
to glve
them eclean. in
teresti and in-
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azine!
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structive  reaing  that  will wake

manly and courageous,

An 8 Months’ 50
Subscription for Only C

(This is 1; the regular price

Fach issue of THE BOYS' MAGAZINE contalns from
two 10 four splendld scrial stories and from twelve to
wwenty thrilling short stories, besides special depart-
ments devoted to Radio, Mechanics, Electricity, Popu-
lar Nclence, Athletics, Physical Tralning, Stamp Col
lecting, Outdoor Sports, Amateur Photography, Cartoon-
ing, etc. Beautiful big pages with handsome covers in
colors.  Profusely f{llustrated throughout. A big lot of
Jokes and Comic Drawings. Eight issues cqual 20 big
volumes, which would cost. as books, at least $20.00.

A special feature §s the award of $220.00 In cash
prizes for the hest amateur work in 1inany subjects.
There is no reason why YOUR boy should not win some
of these prizes. Remember, only 50 cents for elght
months. If you are not satisfied we wlll refund your
money promptly, and wlthout question. Remit in
stamps If more convenient.

(On sale at all newsstands, 15¢ a copy.)
TEAR OUT HERE

THE SCOTT F. REDFIELD CO.,
7143 Main St., Smethport, Pa.

1 accept your special half price introductory offer and
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ZINE for eight months to
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YOU can have one of these well-pald, pleasant
executlve positions—40,000 of them in the blg ho
tels of tie United States—now America’s Fourth
Lnrkest Industry. Smnsllcs show that ONE IN
EVERY TEN HOTELS \WILL {AVE AN OI’EN
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sands of other positions are also open to those
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The Lewis 8chool guarantees to give you the valu
able knowledge that 1t has taken some of the most
successful hotel men years to ohtajin—men wlio are
now making $5.000 to £50,000 a year. All of your
training will be under the personal direction of
Clittord Lewls—a hotel expert of national reputa-
ton. A few spare-time liours a week given to the
simple, clear jevsons of the course wiil give yon
the training for a good position, a fine living. anl
handsome salary. The trafuing will in no way
interfere with your present \\Ol‘k or recreation.
Send todny for FREE BOOK, “*Your Big Opportunit
Don't wait a minute—you may lose the n i
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Electrical Worker’s Friend
drawings with complete instruc-
tions for rewinding and reconnect -
Or write for full particulars of this valuable book
SMITH & SMITH PUBLISHING CO.

An_electrical book of 66 motor $ 1 00
ing A. C. motors. Special at
Dept. B., 7428 Hermitage St.,Pittsburgh,Pa.
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It is somnctimes possible to melt the salt.
Here no definite crystal shape will be dis-
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tinguished, but when observed with the |

polariscope, wonderful effects will be
notcd.

All salts are not adapted for showing
color effects with the polariscope, and of
these the most common are table salt, po-
tassium chloride, potass. iodide, potass.
bromide, ammonium chloride, silver chlo-
ride, zinc chloride and alum. They crys-
tallize in the regular or isometric system
of crystallization which produce crystals
optically inactive like glass. Many other
salts crystallizing in the other five systems
will be found to give color effects.

Lead acctate and potassium ferrocyanide
belong to the tetragonal system. They give
good polariscope objects. Sodium nitrate,
a member of the hexagonal system, is not

a specially striking object. Barium chlo-

ride, potassium ferricyanide, potassium
nitrate crystallize in the orthorhombic
system.  Sodium carbonate and ferrous

sulphate crystallize in the monoclinic sys-

tem. Copper sulphate and potassium di-

chromate belong to the triclinic system.
Other salts giving excellent results are:

Bismuth nitrate

Cadmium chloride

Ammontum oxalate

Ammonium bichromate

Manganese sulphate

Sulphanilic acid

Milk sugar

Tartaric acid

Stannous chloride

Citric acid

Aluminum chloride

Potassium carhonate

Ammonium carbonate

Ammonium sulphocyanide

Acetanilide

Lead acetate

Sodium sulphate

Ammonium molybdate

It is rather difficult to keep some of

these salts indefinitely without proper pre-
cautions. The meth used in keeping
them will usually have to be found b
trial. If the salt is insoluble in xylol and
Canada balsam, it is imbedded in this after
it has been thoroly dried. Others can be
imbedded in cedar oil, while some can be
kept by simply covering them with a cover
glass and surrounding the cell so formed
with vaseline. In each case carc must be
taken that the glass covers all parts of the
crystallized salt, otherwise moisture will
be absorbed by the exposed portion and
spoil the object.

| Identifying Chemis=
cals Under the

Microscope
By DR. ERNEST BADE

(Continued from page 145)

curving, spiral like or arborescent forms.

When two salts, which react among
themselves, are mixed, two totally differ-
ent tvpes of crystals will result, due to the
reaction which they have undergone. Here
crystal A when observed alone gives, say.
a lattice work. Crystal B, alone, diagonal
bars. When these two are mixed and a
chemical reaction takes place, two new
salts will be formed, C and D, but C then
might produce crystals and D arborescent
forms.

If these two salts do not react, then
each of the salts crystallizes out according
to its individual characteristics. But due
to interference these two salts become
slightly distorted altho the underlying
shape of each is still perfectly recogniz-
able.

When a number of substances have been
studied under the microscope, they can
easily be identified with accuracy.
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A Torch with Hundreds of f’roﬁtable Uses

TORIT ACETYLENE TORCH No. 13

Produces a Hot Instant Flame. For
radiator and hattery repairing, for sol-
dering electrical connections, pots, pans,
ete.; for preheating fenders, tempering
tools, joining brass tubing, removing
rusty bolts and nuts: for light brazing
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A Practical Outfit for Every Mechanic
Uses Acetylene Gas Only

Complete with 4 different tips $ 50
and soldering copper, rubher 7
tubing and tank connection =

ST. PAUL WELDING & MFG. CO.

172 West 3d Street St. Paul, Minn.
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rizes, e 31 mhwurum:e Policy. ete. . ete.
uuzi‘lﬁ Dept. 841, RACINE, WIS

les
Addvess “YNE

YOU can earn from $1 to $2an hour in your

spare time writing show cards.  Quickly and
casily learned by our new. simple” *Instructograph’
method. No canvassing or lolncmng we teach you
how, guarantee you stcady work at home no matter
where you live, and pay you cash each weck.
Full particulars and Booklet free
AMERICAN SHOW CARD SCHOOL
110 Ryrie Building Toronto, Can. |

Big Band Catalog Sent FREE

Anything you need for the band—
single instrument or complete egulpment
Used by Army and Navy. Se for big
catalog, hiberally illustrated. fully de-
4 geriptive. Mention what
3 instrument interests you.
Sold by leading musie
dealers everywhere, ¢

FREE
TR LYON & HEALY
PAYMENTS 79.99 Jackson Boulevard CHICAGO

|5 Master Keysh'

Only keys of their kind in existence—(pat-
ented). Open and test thousands of different
locks. ‘Tell you instan!

ge" your door or pad-
locks are burglar proof. rive in emergencles,
too. Thousands of sets in daily use among
detectives, policemen, contractors, lacksmiths, fire-
men. mechanics, travellers, home m hotel owners,
ete.” Give feeling of uuxrliy d protection worth
many times their cost. Novel key chain FREE. Send $1 today.

MASTER KEY CO., 114 Manhattan Block, MILWAUKEE, Wis
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Famous No. 9

OLIVER $3830

Pay Only 10 Cents a Day

SLASHING cut and UNUSUAL terms to sell at once
a big stock of the Famous No. 9 Oliver, two color, back
gpacer, latest model. Every one reconstructed for'A’’
grade showing, to stand up under SEVEREST strain.

Any Child Can Operate It
Book of Instructions FREE

Will serve the buniest stenographer; will delight the beglnner.

se this famous typewriter for & days, onyourown work under
your own conditions, then if satis{actory it is yours on our easy
payment plan—only 10 cents 8 day, $3.00 per month.

5 DAYS FREE TRIAL --- GUARANTEED 5 YEARS

Send only $3 with order. Remember we will take machine back
and refund your $3if you don't like it. We etand behind cur
guarantes—we've been in business 16 years—CASH PRICE $38.80
or $41.90 on payments.

- _l!”l". COUPON NDW_ -
tnternational Typewriter Exchange

177 N. State St,, Dept. 32, Chicago
Ship typewriter F.O. B. Chicago. I enclose $3.00 depoait und
agree to remit $3.00 per month fur 13 months, title to remain in
you till $41.90 is paid. If Dot eatisfiod after 6 days, § will return
and receive refund of deposit.

Name.

P.O

8hi Point.. .o State.
ABOVE PRICE GR TERMS SUBJECT TO WITHDRAWAL WITHOUT NOTICE

" You, too, can do it easy and
in 30 minutes time--no specisl tools
or knowledge required. Yourold bike and the Shaw
Motor Attachment give you a s y. dependable
motorcycle at a small cost. 23§ H.P, motor. Runs
from 4 to 40 miles an hour!

The Shaw Attachment

Easy to control, ple to ride
erate. Thousands in daily E
use. Ironclad guarantee,
WRITE TODAY for full
information abou

this wonderful At-
tachment and the
Shaw Super-Motor-
bieycle, which we
also manufacture,

SHAW MFG.CO.
Salestory,Ke.Dept. 46

PRIZE CONTESTS!
Our Lists show over 70 CON-
TESTS and over $100,000 IN
CASH PRIZES each month.
Send for Bulletin No. 24.
Thomas & Co., Publishers

of Lists, East Haddam,
Conn.

FITS ANY
BICYCLE

B A Six Machines in One
~bench grinder, polish.
er,bulter, sander drill and

saw, for working in woo
and soft metais.
Handles 4'" and 5°* wr indlnA( wheels;
' saws: 6" und 8" sand discs, und
3-8 chuck. Top euslly removed.
Mountable on separste base with
motor. Extremely compuct; highly
serviceable: decidedly —practical.
53785 Not atoy. Height, 10°".~ Weikht,
o= 31 Ibs  Easily driven with 1-4 h. p.
motor. Suited for Printers. Cabi-
net and Pattern Makers, Musical
Inst. Mfrs., Furniture sairmen,
Shipping Depts., Manual Trainin
Schuuina, Laboratories, Private Shops,etc.  Machine fully guaranteed,

W. & J. BOICE, Dept. E, 114 23d Street, Toledo, Ohio

EARN ENGINEERIN

Courses, 3 months to 2 years—practical, technical train-
ing under experts. Not a Trade School, but a practical,
technical college teaching clectricity, steam, gas, auto-
electric, armature winding, drafting.” Extensive labora-
tory and shop. Degrees awarded. Day and night ses-
sfons. Enroll any time. Finlay Engineering College,
1003 Indiana Ave., Kansas C.ty, Mo.

RADIO ™

What do you want to know

about Radio? Hook-ups,dia-
grams, lawa, codes, code-work, definitions. teating instruments, use
of equipment--evervthing you want to know fully explained iand an-
swered in the Quiz Book. New edition now ready. this wonder-
ful book for the best way to use your equipment. Instruments--or to
ﬂqn‘re for Government examinuations for Operator‘slicense. ete. etc.

ice unly $1.00, Money-back wuarnntee. Send for it today.

National Radio Institute, Dept. 1103. Washington,D.C.

ONLY

U. 8. Bas Greatest :

C

Energy Resources
(Continued from page 125)

‘ them thus, they line up something like this,
the figures being in sullions of horse-power
vears:

| Total Per Cent

| Petro- Water H.-I. of U.S.

[ Coal leum Power Yrs. H.-I'. Yrs
United States.. 500,000 400 3 500.437 1009,
China 200,000 60 20 200,080 10%
Germany. 18.000 2 2L, 48.004.5 9.6%
Canada 40000 40 224 100625 8%
Great Britain... . 427.000 (1) 1 27.001 5.4%,

| Australusia 19,000 (?) 4 19,004 3.8%
Russia 17,000 280 16 17,296 3.4%
Poland and

Czechc-Slovakia 14,000 45 1l 14,046 2.8%
India. . 11,000 70 27 11,097 2.2%

“No other country has as much as one-
firtieth part of the total energy-resources
as the United States., and it 1s quite evi-
dent that many parts oi the globe never
can support an industrial civilization of
any magnitude, for they simply have not
the resources of energy.

“Countries differ greatly in the degree
to which they have developed their re-
| sources. The United States had resources
hefore 1492 even greater than now. because
they were all unused. Japan. on the other
hand, is an example of a country that has
developed its very limited resources to a
| large extent.

“Japan's energy resources are less than
one five-hundredth part of those of the
United States.”

STATEMENT OI° THE OWNERSHIP
MANAGEMENT, CIRCULATION, etc., required
by the Act of Congress of August 24, 1912, of
Science & INvenTion, published monthly, at
New York, N. Y., for April 1, 1922,

State of New York, County of New York, ss.

Before nie, a mnotary public in and for the
State and county aforesaid, personally appeared
Hugo Gernsback, who, having been duly sworn

according to law, deposes and says that he is |

| the FEditor of the SciEnce & INVENTION and
that the following is, to the hest of his knowlcdge
and belief. a true statement of the ownership,
| management (and if a daily paper, the circula.
tion), etc., of the aforesaid publicatinn for the
| date shown in the above caption, reqtiired by the
Act of August 24, 1912, emhodicd in section 443,
Postal Laws and Regulations, printed on the
reverse of this form, to wit

1. That the names and addresses of the pub-
lisher, editor, managing editor, and business
managers are: Publisher, Experimenter Publish-
ing Co.,, 233 Fulton St.. New York City; Editor,
Hugo Gernshack, 233 Fulton St., New York City;
Managing Editor, Har Winfield Secor, 233
Fulton St.,, New York City; Business Manager,
R. W. DeMott, 233 Fulton St., New Yeork City.

2. That the owners are: (Give names and ad-
dresses of individual ewners, or, if a corporation,
give its name and the names and addresses of
stockholders owning or holding 1 per cent. or
more of the total amount of stock.) Experi-
menter Publishing Co. Hugo Gernsback, Sid-
ney Gernsback, Winfield Secor, R. W. De-
Mott, Dr, O’Conor_Sloane, Mrs. Catherine
Major. (All_of the above of 233 TFulton St.,
New York City.) M. Finucan, Hartford
Bldg., Chicago, Illinois.

3. That the known bondholders, mortgagees,
and other security holders owning or holding 1
per cent or more of total amount of bonds,
mortgages, or other securities are: (If there are
none, so state.) None.

4. That the two paragraphs next above. giving
the names of the owners, stockholders, and secur
ity holders, if any, contain not only the list of
stockholders and security holders as they appear
upon the books of the company but also, in cases
where the stockholder or security holder appears
| upon the books of the company as trustee or in
any other fiduciary relation. the name of the
person or corporation for whom such trustee is
|acting, is given; also that the said two para-
graphs contain statements embracing afhant’s full
nowledge and belief as to the circumstances
and conditions under which stockholders and

security _holders who do not appear upon the
books of the company as trustees, hold stock
and securities in a eapacity other than that of
a bona fide owner; and this affiant has no reason
to believe that any other person, association, or
ccrporation has any interest direcct or indirect
in the said stock, bonds, or other securities than
as so stated by him.

H. GernNsBack.

Swarn to and subscribed before me this 4th
day of April, 1922,
Joseph H. Kraus, Notary Public, Queens County
Register’s No. 2951; New York County Register’s
No. 3337, New York County Clerk’s No. 4

L 39.
(My commission expires March 30, 1923.) (Scal.) .
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An Easy, Fascinatin
Way to Learn ¢

HEMISTRY

AT HOME

ECAUSE of conditions which grew
out of the war, there never was a
time in the history of America when
chemists were in such demand as now.

Good salaries await the right men.
No work is more interesting—no other
profession offers greater opportunities.

For 30 years the International
Correspondence Schools have been
training men in just your circumstances
for success in Chemistry and over 300
other subjects. They will help you
prepare right at home for a position
in the line of chemical work you like
best—or in any other work that ap-
peals to you. Thousands of men have
stepped into fine jobs through 1. C. S.
training.

Let the I. C. S. help you, too. Choose
the work vou like best in the coupon
below, then mark and mail it today.
‘T'his doesn’t obligate you in the least,
and it will bring you the full story of
what the I. C. S. can do for vou.

- — — TEAR OUT HERE

INTERNATIONAL CORRESI'ONDENCE
Box 6248-B, Scranton, Penua
Without cost or obligation. please senv! me complete in-
formation about the subject before which I have placed
an
CILEMISTRY
Pharmaey

SCHOOL!

Migh Schoul Subjects
Advertising
[J Salesmanship
[ 13ookkeeping
[JCIvil Service
I Railway Mall Servico
JTraMe Manager

Mechanical Englineering
Civil Engineering
Architecture

Electrical Engineering
Stationary Engineering

[ Dratting flusiness Management
[JSurveying 1 Certified Public Acrountant
[J Automobiles D Airplane Engines
[JStenography [ Wireless

YT L o ma——

Oecupation.. ..o icivneviiniivenenenns

AGENTS $6 a Day

Should be easlly made selling
our ncentrated Non-Alco-
holic Food Flavors, Soaps,
Perfumes and Toilet Prepara-
tions. Over 100 kinds, put up
in collapsible tubes. Ten
times the strength of bottle
extracts. Every home incity
or country is a possible cus-
tomer. Entirely ncw. Quick
eellers. d repeaters,
No
competition. 100 per

cent. profit to agents.

Little or no capital
required. Elegant

sample case forwork-

ers. Start now while

it"snew, Writetoday—

Wi parcains FREE

AMERICAN PRODUCTS €0, 66576 Amertean Bidg.

Not sold in stores.

Cluctenat!, §.

IELECTRICITY rearn AT

Send for catalog which tells how Burgess Home Training

enubles men and boys to get good jobs and keep them
Burgess Electrical School, Dept. §-6. 745 E. 42 St., Chicago.




plies, automobile accessories,
of the month.

accepted, -
Ten per cent. discount for 6

the opportunity to make money, or anything else, y

Advertisements in this section twelve cents a word for each insertion.
should accompany all classified advertisements unless placed by an aeccredited

issues, 20 per cent. discount for 12 issues.
Advertisements for the August issue must reach us not later than June 22.

The Circulation of Science and Invention is over 160,000 and climbing every month
EXPERIMENTER PUBLISHING CO., INC., 53 Park Place, New York City,

Opportunity Ad-lets

‘.IOU will find many remarkable opportunities and real bargains in these columns.
made every month by reliable firms. dealers

and amateurs from all over the country.

It will pay you to

Name and address must be included at the above rate.
advertising agency.

Objectionable or misleading advertisements not accepted.

read and investigate the offerings
No matter what you may be seeking, whether sup-
ou will find listed here the best and most attractive specials

Cash
No advertisement for less than 10 words

N. Y.

Aeronautics

Agents Warnted (Continued)

Automobiles

Model Aeroplanes that fly. Buy your complete outflt,
scitle drawings, fittings, compressed air motors and all
best model aeroplane supplies from The Wading ltiver
Manufacturing Co., established 1900. Our new 52-page
catalog illustrated, 24 latest models and designs. Send
5¢ for your copy. Wading River Manufacturing Co.,
672 11 Rroadway, Brooklyn, New York,

Boys pet flying model aero_nlane- free. \Wrile to Aero

Shop, 3050 llurlbut Ave., Detroit, Mich.

Agents Wanted

Only One Policy a .Day Means $130 per month profit ;
same on renewals. Policy pays $5.000 death; $25 weeklv
benefit for injury or sickiiess.” Premium $10 yearly. Full
ur spare tlme. Euasy seller. \Vrite quick for territory.
Underwriters, Dept. N 19, Newark, N. J.

Prepare and sell your own products Formulas by
experts.  Trade secrets, manufacturing processes. Cat-
alog free. 13, Thaxly Co.. \Washington,

B:g profits. Sell Plate Glass Wind Deflectors, Rear
View Milrrors, Aluminum Foot Scrapers and 20 nation-
ally advertised nccessories. Cnr owners, Dealers, Garages
buy one to gross. \rite quick for illustrated catalog
and agency prices. Rapid Safes Corporation, 13-D,
Grand Rapids, Mlchigan.

A Business of your own—>Mauke sparkling glass name
plates, numbers, checkerboanls, medallions, signs; big
illustruted _book FRRE. 1. Palmer, 513 \Wooster, O.

Agents--Iiig returns, fast oMce seller; particulars and
saniples free.  One Dip I'en Co., 12 Daily Record Bldg.,
Iaitimore, Md.

Agents, $60 to $200 u \Week, Frec Samples.
Bigu Letters for Store and Ofiice windows. Anyone can
do it.  Big demand. Liberal offer to general agents
Metallle letter Co., 433Z N. Clark St.. Chicago.

Steady income. Big  protits—Repeat  orders—Your
pay in advance—$5 to $15 dally introducing new style
Kuaranteed hostery—must wear or replaced free. Ex-
perlence unnecessary. You write orders we dellver and

Gold

collect.  Quitlt furnlshed, all colors und grades includ-
ing silks.  Mac-0-Chee Mills Co., Desk 286, Cln-
cinnati, Ohio.

Only one sale a day means $200 per month!  Five

sales, $1,000 per month! Marvelous new adding machine
Retails $15.  Work equals $350 machine. Adds, sub-
tracts, multiplles, divides automatically. Speedy, uccu-
rate, durable, handsome. Fire-year guarantee. Offices,
stores, factories, garages, buy ole to dozen. A tortune
for live agents. \Vrite quick for protected territory and
free trial ofter. Lightning Calculator Co., Dept. W,
Grand Kapldg, Mich.

Earn Big Money Fast applying Lithogram Initials
{o automobile doors. Every cwner buys. $1.35 Profit
on each sale. Full particulars majled, Lithogram
Company, 19-8, East Orange, N.

Free. Formula Catalog. Laboratorles, Boylston
Ruilding, Chicago.

Make $25 to $50 week representing Clow's Famous
Philadeiphia llosiery, direct from mill—for men,
wemen, chllidren. Every palr guaranteed. Prices that
win. Free hook “‘liow to Start’” tells the story.

George Clows Company, Desk 27. Phliadelphia, l‘a_

Agents Colning Money Ning Universal Gas Saver
for every gas stove. \Wonderful device. Cuts gas bil's
in ialf.  Big profits. Wrlte quick. Moore Gas Saver
Co., Topeka, Kan.

Glarescope—New auto accessory, just out, nothing else
like it on the market; $15.00 1o $20.00 (laily easy: re-
talls at §2.00, write for exclusive proposition.” American
Retlector Co., Dept. 45, 11 d. Ind.

$75.00 to $§150.00 weekly. Free samples Lowest
pricell gold window letters for stores, oTices and autos.
Anybody can do it.  Large demand. FExclusive terrlto
Acme Letter Co., 2800T Congress. Chleago.

Sales Representative wanted in every county to give

all or spare time. Position worth $1.200 to $3.000
yearly. No previous expericice or capital necessary.
Write for full particulars. A

Clayton. N. 3.

Big money and fast sales.
initials for his auto.

Every owner buys gold
You chutge $1.50; make £1.35.
Ten orders dally easy. \Write for particulurs and frec
samples, Amerlcan Monogram Co., Dept, 71, East
Orange, N, I,

Agents—-New Invention.
and fibre broom.
stairs windows,
other things.

Harper's Ten-Use brush set

It sweeps, washes and dries up
scrubs and mops floors and does 5
Blg profits; easy seller. Free trial offer.

Harper Brush Works, Dept. %. Fairfleld, lowa.
Agents,  Our soap and toflet article plan g a
wonder: get our free sample case offer. Ho-Ra-Cn .

138 Locust, St. Louis

Agents Wanted. To sell postage stamps, large profits,
sample sets 25¢; make use of your spare time and
earn extra money. Chas. T. Egner, 1335 Pike St.,
Phlla.. Pa.

Agents Wanted—lirand new article
snles possihilities.  Applicants must be
handle County rights on exclusive basis. Our contraet
assures you 4 permanent and substantlal buginess.
Sample, fifty cents. Money refunded If we do not
fonnvc‘l, Dept. 17, Bethlehem Utilitles Co., Bethle-
em, P,

with wonderful
big enough to

F. Stlver-Chamberlin Co., |

Your chance to make blp money resilvering mirrors,
auto reflectns. metalplating.  Outtit furnished.  \Write
for particulary.  International Laboratorles, Dept. 25,
309-311 Fifth Ave.. New York.

Agents and Dlstributors wanied,
fastest 25¢ seller today, sample
kross direet from manufacturer. Ignition i'roducts Co.,
Inc.. 12-E Union Square, New York.

Temgered Copper. 80 per cent. Copper Chisel. Cuts
Steel.  Unaflected by Meat. Big Seller, Send %3¢ for
Agent’s Sample and_ Full Partieulars.  Wm. J. Eberle,
\. M. & M. Rank Bluig.. Milwaukee, Wis,

We wish representatives in every community to secure
subseriptions for Selenee and Invention, ltadio News,
und Practical Electrics. Tlds s a wonderful oppor-

Radlo Gaslighters.
10 cents, $9.00 per

tunity for Amateur Hadlo Enthusiasts to make big
money quickly.  Wrlte Experimeater Publishing Co.,
1 8t., New York City.

t
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American Made Toys

Manufacturers wanted for large production aml home-
workers on smaller scale for Metal Toys and Noveltles,
Toy Soldiers, Cannons, Covhoys, Indians, Buttalo Bills,
Wild Animals, Whistles, Iird-Whistles, Raee- l{orses,
Prize-Fighters, Wagtail Pups.  Put and Take Tops
and hundreds of other articles. lundreds and thou-
sands made complete per hour, No experlence or other
tools needed. Bronze Casting forms complete outtit from

$5.00 up. \We buy these koods all year, paying fixed
prices. ~ Contract orders placed with imanufacturers.
Exceptionai llgh prices pald for palnted ROods. An

enormous business for this year ofters industrious men
an excellent opportunity to enter this ficld. Write us
only if you mean real business. Catalog and informa-
tlon frer.  Mewal Cast Products Co., 1696 Boston Koad,
New York,
R

O 0051000

Automobile Accessories’

" Ford Sport Model Fenders, Something new and very
classy,  Ask for Complete Description. Star Supply
Company. Lima, Ohio.

Anti-Glare Automoblle Driving Goggles—Clear glass
‘neat—qulek seller—roadway ahead in full view—day
and night—no blinding from approaching car head-
lamps—delightful, safe, restful for touring—eyes pro-
tected from sun—cost 35¢ per palr manufactured for

you. Sells at $2.00. Jobbers pay 80c. Dealer £1.20,
Four late broad patents, orders on hand, 900 palrs-
settling estate only reason for sacrificing. Also anti-

sun glare and antl-snow glare and shop goggles. A
year around
man
1

business—mall order and agency—big de-
(—patents 15 vears to run—all at appraised valve—
500. Terms can be arranged with responsible par-
i}lrrstlgnle at once. 0. M. O. Estate, Tuaren-
e,

Books

Hypnotism—Banishes disease; controls others ; astound
ing exhibitions possible. 25 easy lessons $1.00." **Mind-
reading” (any distance): simply wonderful. wonderfully
simple, 30c.  Satisfaction guaranteed. Book Catalog
and *flypnotic \Wonders" free. Sclence lustitute, ES
1014 Kelmont, Chicago.

“Schemer Magazine.” Alllance, Ohio prints big proft
schemes; one subscriber making $25,000 fiom three:
another $10,000 from one. Try your luck; year only
£1.00: three months, 25¢

Vibrations—Light—Color—Sound.  Literature
Stevens Publishers, 212 Stockton, San Franelsco.

Radio explained In plain Eng‘lsh. Contalus valuable
nformatlon fur purchusers, lroadeasting station loca-
tlons, rules for installing equipment and internatlonal
code. Pllustrated. 30c (cash). Radiophone Co.. i'at
ton Blhig.. Milwaukee. Wis.

Any book you want at cut-rate prices. Don't buy
unttl you see our bargain list. Send ostn! for free
copy. Midwest 3ook House, Dept. 21, 58 \Vest \Wasl-
fugton Street, Chicago, [1.

Sexology Books ouly for profe
student readers.  Forel, Krattt-Ebl
Freud, Key and other authorities.
The Modern Book Soclety,

M

Free—

dvanced
. Kisch, Ltobie, Ellis,
Sent in sealed en-
225 W, 52nd St.,

aml

velope.
N. Y. City.

Free. Upon request I will send you Illustrated litera-
ture describing the following entitled books: Astrology,
Character-Reading, Clalrvoyance, Concentration, knter-
tainment, Healing, IHypnotism, Mechanics, Mesmerism,
Mrsticlsm, Occultism, DPersonal Magnetisin, Ralesman
ship Success, Seership, Mediumship, Will, Yogi
Phllosoplly, Gazing Crystals, ete. A. W. Martens,
J. 0. O.. Burllngton, la.

Books for Sale on Occulttsm-Mystielsm -Theusojihy -
Advanced Thot-Mental Science-Rosicrucian and |lermetic
Philosophy. List Free. The Grail I'ress, 112 G St.,
v. ., \Vashington. D. C.

Perpetual Motion. by Percy Verance. A history of
the efforts to discover same from earllest tlays to the
present, together ith a sclentific
fug the possibility of its ultimate achlevement.
fusely {llustrated, 357 pages.
The Enllghtenment Specialty
Edwardsville, 111

Back 1ssues of this and other mugazines supplled by
Boston Magazine Exchange, 107 Mounifort St., Boston.
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Pro-
Price postpaid, $2.00.
Co., 305 Fourth 8t.,

discussion regard- |

Automobile Owners, Garagemen, Mechanics, Repatr-
men. send for free copy of our current issue. 1t contains
helpful, instructive information on overhauling, ignition
troubles, wirfng, carburetors, storage batteries, etc.
Over 140 pages, illustrated. Send for free copy today.
Automoblle Digest, 541 Rutler Bidg., Cinelnnati.

i i
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Business Opportunities

Hypnotism. Dr. Braid's wondeifuily suciessful methol,
$1.10 Mesmer's §$5,000 Neeret, $1.10.  *Auto- Magnet-
fsm'* banishes disease. Creates Magnetic knergy, $1.10
All three and $2 coupon, $3. Self-Culture Soclety,
SE 516 Salem. Glendale, Calif.

Enter a New Business. Earn $3,000 to $0.000
yearly in professional fees making and fitting a foot
speclalty, openings everywhere with all the trade you
can attend to; easlly learned by any one at home in a
few weeks at small expense; no further capital re-
quired; no goods to buy: job hunting, solleiting or
agency., Address Ssephenson Laboratory, 18 Back Bay,
Boston, Mass.

Be Independent. e teach by mall how to manu-
facture unexcelled Tollet Preparations. Earn while you
learn. Results guaranteed. Iarticulars free. Schooi of
Cosmetics, Box I, Omaha, Nebr.

Get Into Buslness for Yourself! Establish and oper-
ate “’New System Speclulty Candy Factory'* in your
community. We furnlsh everything. Money-making
opportunity unlimited. Either men or women. Candy
Booklet free. W. Hillyer Ragsdale, Drawer 129,
Fast Orange. N J.

Successful Money Making Enterprises.

Regular $1.M}

sent for 50c, postpald. I'ackage of games, 10w,
Prentiss, Dept. 8., Hillshoro, Ala.

Join National Institute Inventors, 118 Fulton, New
York City, strong protective memhership soctety. Wil
secure, develop, manufacture, market patents. Dues
$10.  Booklet free.

Dollars yearly in your backyard. No mushiroom dope.
Particulars free.  Metz. 313 Eust 89th, New York.

Increase Your Safes by Maii! See adverlisement
under Maillng lists.  Martinex Company.

Will pay cash for sole right to novelly ldea or inven
tion that retalls for 10c. .Address Lock Box 66, Sta-
tion F, N. Y. City.

""Make $15 daily in manufacturing Meerschaum pipes.
This is a one-man proposition. Send $2 money order
for aletalls. G. Hielscher, 111 W. Main St., Seattle,
Wash.

$50 to $100 per Week: spare time. ‘e have a busi-
ness for you. Qur complete instructions enable you to
start imediately. By return mail, one dollar. Flowarnl
Compiny, Box 67. Times I’'laza Sta., Brooklyn, N. Y.
Goad income spure time refinishing chandeliers, brass
beds, autos by new method. Experience unnecessary.
\Vrite for free samples showing finishes. Gunmetal Co.,
Ave. “D.”” Decatur, 111

Be a Detectlve. Travel, Excellent opportunity. Fas-

cinating  work. Experfence  unnecessary. Particulars
free. \Vrlte American Detective System, 198 Broad-
way, N. Y

Chemical Expert will furnish formulas and trade
secrets.  All  llnes. Llsts free. W. L. Cummings,
Pn.D

., 238 Gordon Ave., 8yracuse. N. Y.

nan i " b

Charters

Save Incorporating expenses and tuxes and avohl per-
sonal Mability by organlzing your company on the regu
lation common law plan umler a declaration of trust;
any one, anywhere, can fill {n  Natlonal Standani
Forms (prepared by recognized attormeys) and begin
tloing business same day. FPamphlet B-58 free. C. &
Demaree, legal Blank Printer, 613 Walnut, Kansas
Clty, Mo.

L

u

SRR
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Chemistry

Send sixty cents for year's subscription
to “Chemical Pointers”  (illustrated), ecatalog, and
chemicals (fifty cents’ iorth). Wright Laboratory.
Caldwell, N. J.

Analytical Chemistry Sets, with burettes, standard
solutlons, indleators, ‘etc. $5.00 up. Bulletins [I"ree.
Scientific Products Company, llolmead & 1'ark Road,
Washington, IV, C.

Chemical Science. Three copies, 25¢. January-March
issues. 20c.  Chemleal Science, Swedeshoro, N.'J

Learn Chemistry at Home. Dr. T. O’Conor Sloane,
noted educator and scientific authority, will teach you.
Our home study correspondence course fits you to take
a position as chemist, See our full page ad on page
208 of this fssue. Chemical Institute of New York, 140
Liberty Street, New York Clty

How to Make Fircworks, 24¢ coin. Columbia
lshing Co., 1345 Park Road, Washington, ). C.

Chemists!

Pub-

““How to Make and Use a Small Chemical Labora-
tory.”” 100 pages, illustrated. Construction of laboratory

furniture, electric furnace, balance, generators: inor-
ganic chemistry, glass blowing, etc., fully explained. 75c.
prepald.  Semi for_ illustrated list of laboratory supplies
and bouvks. free: D. Altman Company, 225 East 110t1
Street, New York.
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Cameras, Photo Supplies, Etc.

For Inventors
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Mailing Lists

5000 Negatives of Popular Movie Stars. Samples 10c.
Film L\('Imnxe, \W-837T Bowery, Akron, Ohio.

s i Tt

Correspondence Courses

Correspondence Courses at fess than half original
prices.  Any school; any subject for men or ‘womeil.
Bulletin 1078 free. Used Courses hought. Insiruction
orr jence Excl 1966 Broadway, N. Y

Dollars Saved. Used correspondence courses of all
kinds suld, rented and exchanped. List free, (Courses
bought.) Lee Mountain, le.xh Al.xbamn

i

T e e ]

Duplicating Devices

want a “*Modern’ Duplicator to print Typewritten or
e Written Letiers, Drawings, [Lessons, Music, Bids,
Menus, Maps. Speclfications or anythlng in one or tore
colord rints twe 2 inute. $2.25 up. Special sale
on. Thirty Days® Free Triai. Booklet free. B.
Durkin- teeves Co., Pirtsburgh, I'a.

o Tt

Electric Supplies and Appliances

We have all
making them.

Storage batteries.
material

Be a battery man,
and can give instructions for

Your problem,
Write me,
Box 2i02,

inventors.

any kind, solved for Five Dollars.

W. Stedman Rlchards, Consulting Chemlist,
Boston, Mass.

Send sketch or model of invention for ad-
vice. Write for Fkvidenve of Disclosure form and Book
on  'utents. Free. PPromipt  service,  Merton-Roberis
& Company. 188 Mather Building, Washington, D. €

“Inventors’ Guide’ frec on request; gives valuable
advice and Information for all inventors. Write Frank
Lederman, Registered FPatent Attorney, 17 Jark Row,
New York.

Profitable sales by mail! Use rellable,
lists. 15,000,000 newly compiled classhiled names.  Ex-
amples: 2,000 farner coop«m(lre buylnyg assoclations
$17.00; 5,000 lady canvassers $25.00: 200,000 wealthy
rural mail order buyers, 3,000,000 farmers $6.00 thou-
sand.  After trial you wil want more.  Many satistied
clients send us repeat orders. Why? Because clreular-

authentic

Inventors, protect yourselves. Record ldea before ex-
posing it to anyone, even myself or other attorneys.
Klein Cons. Eng. Reg. Patent Attorney, 1 Park Row,

New York,
Mechanlcal and electrical ldeas developed aml per-
fected, model and experimental work, light Mfg.. Radlo

instruments made to your specitications. Satisfactory
work at  reasonabie rates guaranteed. Johnson &
Wentik. 3225 Shetlield Ave., Chicago, 111.

Inventors, if you have an idea, before spending un-

necessary monev for a patent, write lnventors & Engi-
neers Consulting Co. P 0.. Box 341, Wasuington, D.C

" Expert, confidential service in Machine Deslans, Patent

Drawings. [llustratlions. Cuts, Lahels, Trade-Murks,
Aerlai  Views, ete.  References, Circular free.  The
| Englneering Service Co., Canlon, Ohio.

Sampie Plate, 40c. Foreign countrles, 5%c.  Windsor
Specialty Co., 5419 Windsor Ave,, Chicago, i
L s B "
Exchange

For Sale—Nearly New Oliver typewriter, $30. Her-
schell tuss, Snyder, “Texas. o -

T Sell or trade—D. C. tractlonal i dynaimos
and  12-inch fans, Want  small  rep lieluction
motor, Adolph Gedeon, 3296 W. 50th St Cleveland,
Ohlo.

b t

Farms, Land, Etc.

want to hear from party having farm for sale. Glve
particulars and lawest price. John J, Black, 194th St
Chlppe\m IFalls, Wis.
aunfl " IO IO T T O Ul IR IR m |

Ford Owners

Fords run 34 mites per gallon on
or half kerosene, uslug our
power: styles for all motors: attach yourself. Money
Dhack guarantee: 30 days trlal.  Big prolits to agents.
\“h-l Friction Carburetor Co.. 3226 Madison St., Dayton,
e

cheapest gasoline
1922 carburetor. Encreasesd

DI

For Men

Send Us Your Dull Safety Razor Blades. We wlil
resharpeu them so that thev will shave better than new

WAt

900 Mechanical Movements. also iilustrations explain
Ing 50 PPerpetual Motions. My bool “Inventor's Uni-
versal Fducator.' tifth odition, tells how to procure and
sell patents. Government and other costs. Covers the
matier from A to Z. 160 pages elegantly bouml. Con-
tains noted declsions of U. 8. Supreme and State
Courts on patent cases. Mechanical Movements greatly

izing increase sales by m But, circularize reliabls
Lsts.  Martinek Company, 65, Corona, N. Y. -

72075 Farmers, Every Nebraska County, $3.00, Jeston's
Service, Box 769, Omaha, Nebr,

B o I A
Mail Order Business

! made $25.000 with smail Mail Order Business
home. Sample article 25¢. Free Booklet, Sitamp. Al
Exp. Scott, Cohwes, N
o T T

Manufacturing

Let us be your factory!
Company
To Order-
Experimenting

Write today. Logan Machine

South_Clinton _Street, (“hicago, lllinols.

Metal articles, Models, Tools, Patierns.
Maunufacturing Inventions  developed.

Cleveland Speclalty & Mfg. Co.. Searsdale Ave,, Cleve-
fand, Ohio.
et
Miscellaneous
12-Toel Handy Set--Made of best steei. The most

useful and practical tvol on the market. [‘ost‘pulg $1.25.

assist inventors, suggest mew ideas that may prove of | Natlonal Specluliies, 32 8. Unlon Sa., N. Y. -
great aki in perfecting lnventions. Tells how to select Luminous Paint—Bottle 20¢. i.aboratories D, Box
an ansorney. 1las  valuable In!uBrnmllon regarding 316. Frortland. Oregon.
I’atent Sharks. Selling Agents and Brokers. Price 32. T T R T
et . N ? he Mucilage Fountain Pen. Carry in pocket with
:‘?S'f“e‘&:‘;fllI'“l‘“:;’r"“hf;e' Fred G. Dietrich, 603 Ouray your fountain pen  No sticky tingers. Luasts llfe-time
£43 — Never dry  Handy oftice or Lome. Sample 50 ets. U, 8.
Get Your Own Patent, $35 complete. Application | Ntamps =~ Agents” wanted. Lileral terms.  Jax Co.,
blanks and trull instructions, §1. Theodore A. Cutting, Bov 292, Steger. 111, S. A
Campbell. Calif Petrified Motlusks, over a million yeurs old. Splendid
Inventions Wanted. Cash or royalty for ideas. | condilion. 50c (coin)., Stephenson, Box 114, Augusta,
Adam_ Fislwer Mfg  Co.. 205 Nt. Louis, Ma. Kansas.
Do you want to sell your patent direct to the manu- | o L s
facturert Wrlic Plinske HBros., 1013 South 19th Street,
Manitowee, Wisconsin. Models
Models made—superior workmanship. All kinds of
experimental  work  done. I'rices  very reasonable.
Help Wanted Hagerstroni, 145 North Lehigh Ave., Cranford, N. J.

Detectlves earn big money. Excellent opportunity

45 minutes from
"

New York City

Travel. Gr;«t demand cveryw!lelre. Experience un-
. f 1 free. Vrite, Amerl - . . . .
:‘ﬁ?’f;;i,m_ articulars free. Write, American Detee | Motion Pictures—Motion Picture Plays
Detective and Finger Print Expert opportunities. Par- Wanted. Men aml women ambitlous to make money
ticulars free. Write Wagner, 186 Last 73t Street, writing Stories and 'hotoplays. Send for wonder-
New York. | ful Free Book that tells how. Authors’ Press, Dept
Stop Daily Grind. Start Stlvering Mirrors, Auto | 131, Auburn, Y -
headlights, tableware, ete, I'lans free.  Clarence $35 Profit Nightl Small capltal starts you. No ex-
Sprinkle. Dept. 63. Marlon, Indiana. e a reb el i en amaz

Earn $25 Weekly, spare time, writing for newspapers,

| Sales Dept.,
| 1

ones fur 3 cents each any kind. Old-fashloned razors PR
reground and  repalred Natisfaction guaraniee| or | Magazines. Experfence  unnecessary;  detalls  free.
money refunded. Send stamps with order. K dx Press Svndicate. ~'ﬁ“~’ St. Louls, Mo,
Co.. 1 3. Rovey st., Clilcago, [l Be a Detective: Excellent opportunily; good pay:
travel Write ¢ T. Ludwig, 1417 \estover Ridg.
Kansas City. Mo.
s $35 a week. Learn whiie earning. Boys—men. Be-
Formula come Automgblle E Write Franklin Institute,
Free—Formula  (atalog, Laboratorles,  Boylston | D 408, Rochester, N,
Ruilding. Chicago. Firemen, Brakemesnl.“:!a“agemen. Slleeulng car, train
1,000,000 Formulas and Trade.Sec secrcls 1,016 pages— | borters (colored). 10-3200.  Fxperience unnecessury.
$1.80. ~ Englewood Book Shop, 7u21B-So. Winchester, | 837 Rallway Bureau, last St. _Louls, 111
Chicago. - $133 month commence. G%\'un‘l’uwm Tatlway \l.nll;
F lag— 1 . 1 side. P i . lerks. Men-—boys over 17, teady.  Common eduea-
o'_'m{lv?m.h,“;:. u;‘u‘n”c::'e (SR TE B, T tion suficient. List positions free. Write jmmediately.
~ 1,000,000 Formulas I'rocessesTrade Secrets for | Franklin lnstitute, Dcpt D25, Rochester. N. 3
eery business, 1016 pazes 31.90. Ideal Book Shop, B a Mirror Expert. 33 to $10 a day: spare lime
5501-E13 Nortli Robey. Chicago. home at Arst; no capital; we traln, start you making
Formulas—All Kinds Gunranteed Catalog 2 cts and silvering lmlrrms I;‘rench method. l-lr‘ee melwﬂm\?
|, v . A - N \d Y4 1 [ N
Clover Laboratofles, 5:01-FC. No. Hohey. Chleago. B. Derr. Ures. 579 Decatur Streel, Drod
= | Big money made silvering mirrors and platl table-
3.384 Money-Making Plans. Formulas. Trade Secrets. | wary. Outlits furnished, N. Decle Laboratories. 286
"Ei_lcyrlopetllu Business Opporﬁnnlllesf’ 3  volumes | Fifih Avenue. New York.
K 5 -E | — = 5 RV T
é‘h'lllt?a.zm Ideal  Book Shop, 35501-EV  North  Robey, | Government needs Railway Mail Clerks, $13) to %192
- T f— - e | Month.AVrite for free specimen questions.  Columbus
Tustilute, 11-4, Columhus, Oilo.
Ambitious Men, £10.00, $150.00 weekly. Become ad
For the Photographer vertising  writers.  Students frequently earn  $20 00

Have You a Camera? Write for free sample of our
big magazine, showing how to make better pictures and

earn - money. American  Photography, 465 Camera
1ouse, liuswn 17, Mass,

" m i s T i

Games and Entertainment

Stage., Circus, Acts, Contortion, Trapeze, Roman
Rings, Insiructions, photos, $5.00. Mdile. Scott, Rt. 3,
Rux 1154, Memphis, Teni. -

Tricks, Puzzles, Jokes, Magical Apparatus, Plays,
Stage Supplies, Mind-Reading Aets and Sensatlonal
Escapws. Seud 10c fnr 160-page illustrated 17 profes-
slonal catalogue. Oaks Magical Co., Dept. 549, Osh-
kosh, Wis.

i e "

Health

Tobacco or Snuffi Habit Cured or no pay; $1.00 |{f
cureil, Remedy sent on trial.  Superba Co., S, A,
FPalumore. Md

Send for free circular on Prophylaxis and other per-
milssible Topies of Medical Interest for men only. Ad-

«ress, The Suhr Co.. \West Hoboken, N. .I

Diseases, cause and natural (inbate) remedy.  Have
vou tried doctors without help? Try a Phycotherapeutist.
Booklet 25e, Stevens, Wauson,

Radiate with life. Be alert, and improve your physical
condition; send 10c_for my  hooklet. which explalns
everything, Jacob Hock, 2574 Madison St., Bklyu.,
New York.

$40.00 weekly
spare time.
Arts Institute,
adelyhla

Detectives make bip money. Ile one.
cinating work. We show you how by
Write American School of Criminology.
troit, Mich.

while learning.
Wae assist you to pusition.
Dept. 262, Witherspoon

Prepare quickly at home
Wrlle Applied
Building, Phil-

Travel Fas-
home study
Dept. B Do

Insects Wanted

Spend Spring, Sumnner, Full, gathering butterfiles,
inseets. 1 buy lhundreds for collections,  Some $1 to
$7. ple with my pletures, vorice list, Instructions.
Send 25c. {not stamps) for illustrated pro;x-cclus Sin-
clair, Dept. 33, Ocean Park, Calif.

Instruction

Receive 100 letters daily containing 23 cenls. hustruc-
tions one dollar, J. Cruwford, 746 Madlison, Memphis,
Tenn
Learn Chemistry at Home. Dr T O'Connor Sloane,
noted educator and sclentific authority, will teach you.
Our licine study correspondence course fits you to take
a postiion as chemist, See our full jage ad on page
208 of tius issue  Chemical Iustitute of New York, 140
Liberty Street, _New York City

Plny mouth-organ. Complete,

instructor, 25¢,

Pyorrhea (Rigg’'s Disease, Bleeding or Swollen Gums),
Hundreds have beet helped by °'Pyorrdent.”’ the suc-
cessful home Pygrrhea treatment. Purifying, healing,
preventative. Full month’s treatment., consisting of a
very heneficial massage paste and an antiseptic tooth-
vleansing paste to be used in place of your ordinary
dentifrice, together ‘with full directlons for treatment,
3l postpaid. Or write for free klet "E.””  Pyorr-
dent Mfg. Co., 439 Seventh St., Brooklyn, N. Y

perience needed.
by Government institutions. Catalog free. Atlas Moving
Pleture Cu., 470 Morton Bidg., Chicago, LI

SRR B .

Motors, Engines and Dynamos

Small Motors and Generators, 3% h.p.. $18.50—%
h.p., $38.50—1 h.p., $68.50: 6 v. charging generators.
810.50 cach. All sizes both motors and generators up
to 5 h.p. In stock at all times. Bargain prices. Motor
12 West I-,nd I’Iusburah Penns

..... i

Motorcycles, Bicycles

Don’'t buy a Bicycle Motor Attachment until you get
our catalogue and prices. Shaw Mfg. Co., Dept. 6,
Galesburg, Kansas,

Musical Instruments

Violins, deep. mellow, svulful, on credit. Kasy terma
for wonderful Instrument. Get detalls today. Gustav
A. lleunhm, 2424 (,aylurd S( Denver. Colo.

n Nty

Office Devices

Addressing machines, Multigraphs, Dupllcators. letter
lolders, Multlcolor [Presses, Check \Writers, Dictating
Muchines, Envelope Sealers, Supplies; asbout half new
cost.  \Write for illustrated catalogue. Prultt Company.
172 North \V(-Ilq, Chk'n:o

" 1 e

Optical Goods

Ultralens Microscope.
maxnifdeation gradually

Patents pending. Model

\\llh
varlable from 2,500 to 500

2,5

times, $1.60. Others from 100 to 250,000 tmes, Some-
thing new, clreular E6, free bneclall) \l{g Co.,
Milton, Pa.
! i t
Personal
Success or tailure—which is your destlny?  Sclentific

Information.  Success polnters aud personality sketch for

10¢  aml birthdate.  Thiomson-Heywood, Dept. 570,
Chronlcle 11dg.. San Franeisvo, Californla.
Exchange jolly etters wilh ney friends. Lols T
seml stamp. Eva Moore, Tox 4309, lacksonville. Fla.
Exchange jolly. interesting letters with new friends
Send stamp. Betty Lee, 28 East Bay, Room 19, Jack-
sonville, Florida,
= R

Phonographs—Supplies

Bulld your own phonograph. Write for parts, catalog

€asy '
¢ G b aud free blueprint oifer,  American I'honograph  Co
LT b“.“'“..'.‘:(".::"' o 3316 North (,r.mﬁml Chicago.

...... T

Languages Photo Developing
World Romic System. Masierkey to All Languages. | Trial Offer—20 cents for developing any film or sii
Six Texibooks, $1 73, French Chart, 37¢: Spanish. 37c: negatlves any size, inefuding six_prints. Other ch'nrgu
Speech-Organs, 37¢ I’ronunclation-Tables, 75 lan- proportivnate. 24 hour service, Splendid wrork $20.00¢
guages, 30c each. f.anguages Publishing Company, 8 plant. Roanoke Photo Finishlng Co.. 255 Bell Ave.

West 40th Street, New York.

Roanoke, Virginis,
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Aspirin

Then It’s Genuine

Unless you see the name “Bayer”
on fablets, you are not getting gen-
uine Aspirin prescribed by physi-
cians for 21 years and proved safe
by millions. Always say ‘“Bayer.”

Aspirin is the trade mark of Bayer Manu-
facture of Monoaceticacidester of Salieylicacid.

ClearTone
pE
Your
y skin can

be quickly
cleared of Pim-
ples, Blackheads,

Acne Eruptions on the

face or body, Enlarged

Pores, Oily or Shiny Skin. $1,000

Cold Cash says | can clear your
skin of the above blemishes.

WRITE TODAY for my FREE

R Booklet — A CLEAR-TONE

SKIN"—telling how I cured

myself after being afflicted for fifteen years.

E. 8. GIVENS, 168 Chemical Bldg., Kansas City, Mo,

Science and Invention for June, 1922

Patent Attorneys

Salesmen Wanted

should write us
which

Inventors

for cur hook, “llow to
Obtain a I'atent”

clearly sets forth what may
be patented and tlhe necessary steps to protect an in-
vention. It describes the procedure in Patent Office
and tells about assignments, licenses and trade-marks,
and gives many useful facts about patents which every
inventor should know. Many persons well versed In
patent matters have pronounced the book the best of Its
kind they nave ever read. It i3 \eritten so you can
understand {t. Copy seat free upon request, Talbert &
Talbert, Patent Lawyers. 158 Talbert Bldg., \Washington,
L

Patent application filed on
Trade-marks, copyrights, te.

. Stevens & Co.,
694 F Street, Washington, D. C. Fslnl) . 1864

Patents procured—trade marks reglslered “A compre-
hensive, experlenced, prompt service for the protection
and development of your ideas. Prellminary advice
pladly furnished without charge, DBooklet of information
and form for dlsclosing idens free on request. Richard
H Owen, 130 Owen Building. \Vashington, D. C., or

2278-T Woolworth Bldg.. New York

" Patents—Trademarks, Before disclosing an invention,
the inventor should write for my blank form ‘‘Evidence
of Conception.” This should be signed, witnessed and
returned to me with sketch or model upon receipt of
which 1 will promptly render opinion as to patentable
inture and send booklet on Patents. llighest references.
Pronit  atiention. Keasonable terms. Clarence ¢
O'Brlen, Registered Patent Lawyer, seventh floor, South-
ern Bldg., Washington, D.

Monme_-ﬁlller. Quray Bullding Washington, D. C.,
patent attorney, mechanlcal and electrical expert. Best

quality of work and results. Muwderate charges.

Patent your invention. But note: a patent is no
hetter than its claimis. Be sure your patent is as good
as your invention. Patent claims skiifully drafted by
Lamb & Co._ ['atent Attomeys, 1419 G Street, Wash-
Ington, D. C.

inventors—Send
1o be signed and witnessed.
farmation  free. Lancaster
IinlldIng, Washington, D, C,

Patents. H. F. lawenstein, McLachlen Bullding.
Washington, D C. Send full description of Invention
for personal advice on how to proceed and estimate of
Costs.

Protect your rights. \Vrite for ~'Record of Invention'
which contains forms to establish evidence of conception
of vour invention. Prompt personal service. Preliminary
advlee witheut charge. J. Reaney Kelly, 6i2 V Colum-
bian Bidg.. Washington, [N

p:utiul payment plan.

for form ‘"Evidence of Conception’’
Form, fee schedule, in

& Allwine, 242 Ouray

Patents. Herbert Jenner, patent attorney and me-
chanical Expert, 622 F St., Washington. D. C. 1 re-
port if patent can be had and its exact oost. Send for

circular,

57 mlles per

gallon made with new patented gaso-
{ine Vaporizer.

Write for particulars., Vaporizer Co.,

Pukwana, 8. Dak.
Salesmen. Sell our products direct to consumer.
\Write today. Mme. Yarborough Mfg. Co., Winsten-

Salem, N. C.

Short Stories, Manuscripts Wanted

Earn $25 Weekly, spare tlme, writing for news-
papers. magazines. Experience unnecessary: details free.
I'ress Syndicate. 566 St. Louls. Mo.

Short Steries, puems, plays, etc., are wanted for pub-
Heativn. Literary IBureau, 165 Hannibal. Missonri.

Ambitions Writers send today for Free copy, Amer-
fca’'s leadlng magazine for writers of photoplays, stories,

poems, songs, instuuctive, helptful.  \Vriter's Digest,
637 Butler Building, Clncinnati.
Song Poems Wanted
Write a Song Poem. Love, motler, home, comic or

any subject.
tion. 8end words today.
Itlock. Chicago.

Write the words for a song, We will compose music,
secure copyright and print.  Submit poems on any
subject. éclun \luslc Compan), 920 S. Michigan Ave.,
Roem 111, Chicago,

" Scng Poems W1nted Submit manuscript W New
Music Co., 117 8t. Louis. Mo.
Wonderfui for song. poem

proposition  {
wviriters.  Ray Hibbeler, D115, 4040
Chicago.

1 compose music and guarantee publlea-
Edward Trent, 679 Reaper

Era

“or
Dlckens

rmelody
Ave.,

i »

Stamping Names

Make $19 a Hundred stamping names an_keychecks.

Send 25¢ for sample and particulars. Ex Kaytag Co.,
Clloea. N. Y.

st I h

Stamps and Coins

California Gold, quarter size and German 5 pf. 30¢
Villa coin and catalogue 10c. tiomer Schuhz, King
City, Mo S

Californla 27c; half dollar siz,
53c. Columblan nickel and catalogue, 10c. Norman

Gold, quarter size,

Patents Secured, Prompt service. Avoid dangerous
deiays. Send for our "'‘Record of Invention’ form and
Free Book telllng Ilow to Obtain a Patent. Send
sketch or model for examination. Preliminary advice
without charge. liighest references. \Write today. J. L.

Jackson_& Co., 249 Ouray Bldg.. Washington, D. C.
Patent, Trade-Mark and Copyright Specia Write
at once for free Duplex Conception Form. Personal

service, M. ith St., Wash-

ington,

Patents, Trade Marks, Designs and Copyrights. Kegis-
tered firm of attorneys-at-law. Careful, prompt, personal
service assured. Moderate fees. Full information free
upon request. Gross & Collings, 608 Ouray Building,
Washington, D, C

Inventors write me ahout patents., My fees payable
monthly. Booklet free. I'rank Fulier, Washington, D. C.

Patents—Prompt, personal, cfliefent service by an at-
torney-at-law. skilled in all branches of Patent Practice.
Over 12 ycars actnal experfence; full information upon
request. B, P. Fishburne, 330 McGill Bldg., \Washing-
ton, D. €

Miltjons
wanted!
huoks-

E. Jones, lLawyer, 508C E.

spent annually for
Patent yours and profit!
-tell liow to protect yourself,

{deas: llundreds now
Write today for free
how to finvent, ideas

Schulz, Box 146, Colerado Springs, Colo.
3c.

Stamps—20 Unused, “a'l Different. Free. Postage,
Mention paper. Quaker Stamp Co., Toledo, OUhlo.
55 All Different Stamps, including Chlna, Japan,
French Colonles, etc.. given to applicants for our high
grade approval selections. Send references and 2c
Dept. 1. Milford,

stamp 1o the Edgewood Stamp Co.,
Conn.

Telegraphy

Telegraphy (Morse and wireless) and rallway ac-
countng taught thoroughly. Big salaries. Great op-
portunities. Oldest, largest sclwool. All expenses low—
can earn large part. Catalorue free. Dodge’s lnstitute,

0 8t., Valparalso, Indiana.
i
Typewriters
Typewriters, all makes, slightly used, $20 up, Easy
payments. Free trial. Express prevaldl Guaranteed
AANSas.

two years.

Paynee Company,

Resedale,

wanted, how we help you sell, ete. 212 Patem Dept.,
Ameriean Industries, Inc.. Washington, D Wanted to Buy
Patents. Send for free booklet., Highest references, We positively pay full value for old or new jewelry,

Dest results. Promptness assured. Send model or draw-
ing for examination and oplnlon. \Vatson E. Coleman,
patent attorney, 624 F St., \Washington, D. C

SEX

Facts other sex books don't
dare discuss are plainly told in
“WhereKnowledge Means
Happiness.”
kind of married
reader says:
1t contains more real informa-
tion than all other sex books put
loacmn.‘ 7 o
Sent in plain cover, by re-
Means Happiness.’ turn mail, for $1.00. cash,
Copyright 1921 money order, check or stamps.

COUNSEL SERVICE, Dept. 39, 257 W. 71st St., New York

love. Onme

From “Where Knowledge

I know because I was Deaf add had Head Nolse:
for over 30 years. My invisible Antisepti¢ Eal
4 Drums restored my hearing and stopped Hea
Noises, and will do it for you. They are Tiny
Cannot be seen when swworn. Effecs
tive when Deafness is caused by Catarrh or by
Perforated, Partially or Wholly Destroyed Naturalj
Drums. Easy to put in, easy to take out. Are
*"Unseen Comforts.’ Inexpensive. ~ Write for
Booklet and my sworn statement of how I recov-
ered my hearing.
A.JO. LEONARD
Juite 369, 70 Sth Avenue

S PRICELESS SEX KNOWLEDGE
N Insures a Happy Married Life. We sell only
/1. the best books. ““Sex Force™ $1.60 postpaid. “'Sex
f Aduce to Women'' $1.35 postpaid. Both books
2.75. Many other books. Sendstamp for catalog.
SMET:\NA AND COMPANY. Owosso. Mich

DEAFNESS IS MIS'ERY;

Creates anew |

New York City [

Patents for Sale

Anti-Glare Automohbile Driving Goggles—clear gluss—
neat—quick sciler—roadwav  ahead in  full view—day
and night—no blinding from approachlng car head-
lamips. Delightful, safe, restful for touring—eyes pro-
tected from sun—cost 35¢ per pair manufactured for you.
Sells at $2.00, Jobbers pay B80c: dealer $1.20, Four
late broad patents, orders on hand 900 palr—settiing
estate only reason for sacrificing, Also anti-sun glare
and anti-snow glare and shop goggles—a year around
husiness—mail order and agency—big demam!-—patents
15 years (0 run—all ar appraised value—$13.500-—terms
can be arranged with responsihle partles. Investigate at
once M. O. listate. Tarentum, I’

"Auto_Signal, visible all dircctions,
manually operated, {lluminated,
slow, stop, fits any vehicle, advertises
Cox, 27 West Ohlo St., Chicago.

Patent for sale, outright or royalty,
Machine,

advance of danger

itself. F

Electric Bowling
install on any reguiation alley. use finger or

hand halls, Plays the same as regular game. No pin
hoys. A{idrens. Max A. Drews, 481 15th Ave., Mil-
s

waunkee

Postcards and Pictures

No, 8x10 Kodak enlargement, lLeautifully colored,
£1.00. Kodatin, 387 Belleview Place, MIlwaulkee, \Wis.

N i It Wi

Printing

Better Prin(inu-)l.ooﬂ Letterhieads, Envelopes, state-
mt-uls nr cards $2.75, Gum labels. Multigraph letters
$4.50 M Samples free.  llowlett’s, Dept. A. Paris, 1L

tlleamu-urln:. right., len. |
-

watches, diamonds, crowns and bridges, dental gold,
silver, platinum, gold or silver ore., magneto points (old
or new) war bonds and stamps, old false teeth. Senil
by mail or express. Ve hold packages 4 to 12 days
and return same at our expense If our offer {8 not
satisfactory. United States Smelting \Works (The
01d_Relizble) 120 So. State St., Dept. 73, Chicago, 1l

Mail old gold, unused postage, war and thrift
stamps, liberty bonds, silver, platinum, diamonds,
jewelry, watches, false teeth, magneto points, ete.,
new or broken. Cash imniedintely tleld ten lays,
returned .if unsatisfactory. Ohio  Smelting Co., 206
Leanox Bullding. Cleveland, Ohio.

War Relics and Weapons

For Dens. Rellcs collected from Furope's battletields
Guns, helmets, medals, ewe.  Catalogue and War Photos
10¢.  Lleut. Walch, 30 Fortgrcene, Brooklyn, N. Y

Wireless

Panels cut to onler, sniooth
them exactly to slze and ship
1, -in. thlck, 1Y%c

This is Real Service-

sawerl  edges. We cut
the same day your order is received.
rer square ineh: 5/16-in. thick, 2¢: 3-in. thick, 3c;
7/16-in. thick, 3%e; %-in. thick, 4e, Why pay more?
These radio panels are made of the highest grade black
fibre. This material possesses high dielectric strength,
is inexpensive, unbreakable and easy to work. Our
special otter, radio panels 6x6x3-in., 50c; 6x12x%g,
We also carry a complete stock of fibre rod and tuhes
the real thing for electrical insulation. Special {)rlm-
quoted upon application. We pay postage. Radio
Instrument & l'anel Co.. Pox 73, Clcero. Illinois.

"TA<1 Galena—Perfect: tested and guaranteed; fmbedded
price 35c, AA-1 Galena_(Genuine)

in sepecial meta!;
50c, postpaid. National Specialties, 328 Union 8q.
N Y. C

“"Build Radio Sets.
Catalog 15 cents.

We supply parts or complete ulits.
Fagily understood assembly draw-

Everythmo Printed. Long in specinllles Samples. I 2
ngs Crystal Detector Set. Non-regenerative Recelver,
Quallty T'rintery, M"”e“" Ohios It ative Receiver, 2 Step Amplifier 25 cents Each.
- " All five $1.00. No smmps accepted. Hatfield Ailrfone
Company, Owego, N. Y.
Rubber Stamps Boild_your own Radlophone Recelver. Complete Blue
Prints Crystal Set £1.00. Audion Set $4.00. Radlophone
Rubber Stamps. Al Kinds. Three lnes in nifty Transmitter $1.00. Satlsfaction guaranteed. Experi-
metal case, self-inking $2.00. McCaddon Company, menters’ Information Service, 45 Pinehurst Ave., New
Zanessille, Ohlo. I York. Bulletin X on request.



Science and Invention for June, 1922

100 Articles
Over 100 Illustrations

FOR SALE
AT ALL NEWS
STANDS

20c.
The Copy

$2.00
A Year

Canada and Foreign

$2.50 A Year

SEND
20c. FOR
SAMPLE
COPY
TODAY

SEE COUPON BELOW FOR
SPECIAL OFFER

“The Electrical Magazine for Everybody”

RACTICAL ELEC-

TRICS is probably the

most novel magazine of its

kind ever conceived. It

is personally edited by H.
Gernsback, editor of SCIENCE
& INVENTION and RADIO
NEWS. Mr. Gerusback, who
founded the old MopeErN ELEC-
TrRIcS as well as the LLLECTRICAL
LExpERIMENTER, knows thoroughly
what the public wants and has
wanted for many years. In pre-
senting this new magazine he but
heeds the thousands of letters re-
ceived by him to establish a new
100% electrical magazine that will
beat the best that was in MobDERN
ELectrics and EvectricaL Ex-
PERIMENTER.

Electricity covers such a tremendous
field that the man who does not keep
abreast with it does himself a great
injustice. PRACTICAL ELECTRICS
covers that field from every angle. Tt
is written in plain every-day language
that all can understand. It portrays the

PRACTICAL ELECTRICS (0.,
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entirc  clectrical  development  of  the
month faithfully in non-technical lan-
guage. It caters to everyone mterested
in electricity, be he a layman, an e\pen-
menter, an electrician or an engincer—
each will find in this magazine a depart-
ment for himself and plenty more.

The March-April issue now on the
news-stands contains 48 pages and over
100 different articles and over 100 illus-
trations, with an artistic cover in two
colors. Professor T. OFConor Sloane
Ph.D, is associate editor of the maga-
zine,

Leading Articles in

March-April Number

Telegraphic and Telephonic Transmission of
Pictures. Antique Electric Motors. Elec-
tricity from Fruit and Vegetables. O0ld and
New Measurement of Light. Induction Test
for Locating Armature Troubles. Artificial
Lighting.

e 1

PRIZES

This magazine offers a number of prices, as
follows:

$50.00 Burnt-out Fuse Contest.

$3.00 for the best plcture of your electrical
workshop.

$3.00 for the best article on Eleo-Tricks, the
new department.

$3.00 for the best
humorous department.

In addition to this, the magazine pays high
pricea for all electrical experiments, electrieal
articles, ete.

See Current Issue for Full Detalls,

IO

*‘short-circuit,”” the semi-

I

53 Park Place, New York |

o il ||_|,L '|:|".W
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This issue also contains articles by
some of the greatest living electrical
writers, workers and students and the
magazine will prove a revelation to any
one interested in electricity.

Inasmuch as the new magazine has
a circulation of only 27000 copies,
we urge you to place your monthly
standing order with your newsdealer at
once. Or if you wish, fill out the coupon
below for your subscription and take
advantage of our special offer.

Every issue besides its many other features
contains the following departments:

‘““New Things Electric”
‘““Experimental Electrics”
‘“Electrical Digest'’
“Junior Electrician’’
‘““My Laboratory'’
‘““Elec-Tricks"

““Motor Electrics”
‘““Short Circuits’’

‘“How and Why” (Questions and An-

swers.)

Make all checks payable to: “Practical
Electrics Co.”
I— —————— G W e e AEER G SN GED
{ SPECIAL OFFER

I Gentlemen:

Although your regular price is $2.00 per year,
| you will accept my subscription at $1.76 per year

(Canada and foreign $2.25) I enclose the money
herewith and 1 have written my name and ad.
dress in margin helow.

S.&l. 6-22
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Chemists Are Emploved To-day [n
Practically Every Branch of [ndustry

All industry 10-day is three-fourths chemical. Every day brings new announcements of new ways in which chemistry is
employed in business and industry. The sudden and almost unbelievable expansion of the chemical field in the United
States has increased the need for trained men in our country. Industrial plants of all kinds pay tempting salarics to get
good men—salaries of $10,000 to $12,000 a year are not unusual for chemists of exceptional abilities. If you want a
profession that offers unlimited possibilities—if you are looking for more money—if you like fascinating work—take up
chemistry. No other vocation offers such splendid opportunities for real money and rapid advancement. Chemistry is now
recognized as the coming great science and the demand for trained men is increasing every month.

i Dr. T. 0°C Sl
Learn Chemistry At Home r onor Sloane

Will Teach You.
We will teach you Chemistry right in your own home, and in your spare time, in a practi- i

cal and intenscly interesting way. Our home study course written by Dr. 7. O’Conor Sloane is
practical, logical and remarkably simple. Endorsed by leading scientific and educational authori-
ties. The entire course is illustrated by so many experiments that are performed right from the
start that anyone, no matter how little education he may have, can learn and thoroughly master
every lesson. Dr. Sloane teaches you in your own home with the same individual and painstaking
care with which he has already taught thousands in the class room. And Dr. Sloane personally
examines and corrects all examination papers, pointing out your mistakes and correcting them
for you. His personal training will be of inestimable value to you in your future career. If yon
really want to learn Chemistrv and will honestly apply yourself to our lessons, our course will
give you just as thorough and just as complete an education in general chemistry as you would
have received had you been able to attend College.

Easy Monthly Payments

You can pay in small monthly amounts as you go along. The price of our course is very
low and includes everything, even the chemistry outfit—there are no extras to buy with our
course. Our plan places a chemical education within the reach of everypne. No matter what
your income is, you can meet our low terms, and you do not have to give up your present em.
ployment while learning. .

® L3

Experlmental Equ‘p. Dr. Sloane, Educational Director of the
Chemical Institute of New York, is one of
t ':ls countrIyI's foremost au![{mritics or}
H chemistry. e was formerly Treasurer b
men clven To Every StUdent the American Chemical Society and is a
practical chemist with many well-known
achievements to his credit. Not only has
Dr. ‘Sloane taught chemistry for years, but
he was for a long while engaged in com-

mercial chemistry work.

We give to every student, without ad.
ditional charge, this chemical equipment
including everything you nced for the
entire course with the exception of a
few pieces of apparatus which we teach

you how to make. You couldn’t buy Many people would pay big money to
so complete an outfit anywhere for one bkave Dr. Sloane _teach them chemistry.
cent less than $20.00. There are forty- YOU can secure his services and personal

two pieces of laboratory apparatus and  training without one cent of extra_expense
supplies and eightecn different chemi. DY enrolling with the Chemical Institute
chals and re;gcn':s all enclosed in a ﬁnc-r:l of New York.

eavy wooden box with hinged front an (S — — — —
cover. This hand-finished box serves I_ - = —= =il
not only as a case for the outfit but as
a laboratory accessory for performing
countless experiments.

Special 30 Day Offer

Besides furnishing the student with his Experimental Equipment as described above,
we are making an additional special offer for a short while only. You owe it to yourself to find
out about it.  Write today for full information and free book “Opportunities for Chemists.”

CHEMICAL INSTITUTE OF NEW YORK
Home Extension Division 6
140—D Liberty St.,, New York City.

Please send me at once without any obli-
gation on my part, your free Book “Oppor-.
tunities for Chemists,” and full particulars
about the Experimental Equipment given
to every student. Also please tell me about
vour plan of payment and your special 30

Send the coupon right now while it is fresh in your mind. Or just write your name and address day offer.
on a postal and mail it to us. But whatever you do, act today before this offer is withdrawn.
NAME .......... b S g e
Chemical [nstitute of New York, Inc. ADDRESS ...........ceen..., ot mE
Home Extension Division 6 140-D LIBERTY STREET, NEW YORK CITY CITY ....... 000 6tE 00 ad00 L = 0 axdaeke o 0
STATE. ........ - et tiiceipenicaan .
S. &1 6-22

THE PERIODICAL PRESS, INC., N. Y.
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HAWKINS ELECTRICAL GUIDES !} Ten

VOLUMES
3500 PAGES $1 A VOLUME - '
3500 PAGES $1 A VOLUME ~ SEND NO MONEY—SEND ON.Y THS COUPON

Know the facts in Electricity. They mean more money and better
position for you. Hawkins Guides tell you all you nced to know THEO. AUDEL & CO.,
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about Electricity. Every important electrical subject covered so
you can understand it. Easy to study and apply. A complete,
practical working course, in 10 volumes. Books are pocket size;
flexible covers. Order a set today to look over.

LEARN ALL ABOUT
Magnetism — Induction — Experiments — Dynamos—Electric Ma-
chinery—Motors—Armatures—Armature Windings—Installing of
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—Switchboards—Wiring—Power Stations— Installing
—Tclephone—Telegraph.-Wlrcless-BeIls'—_Lighhng—Railways. Also many
Modern Practical Applications of Electricity and Ready Keference Index

of the ten numbers.

SHIPPED FREE
Not a cent to pay until you see the hooks. No obligation to buy unless
you arc satisfied. Send Coupon now—today—and get this great help
library and see if it is not worth 3100 to you—you pay $1.00 a month for
ten months or return it.

72 Fifth Ave., New York City

Please submit me for free examination, HAWKINS
ELECTRICAL GUIDE (Price $1 a number). Ship at
once prepaid, the 10 numbers. If satisfactory, I agree
to send you $1 within seven days and to further mail
you $1 each month- until paid.
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SCHG‘)L of ENGINEERIN

NVESTIGATE—compare—write to any big business
concern in Milwaukee for information about us—or
to any of the big electrical organizations in the

United States—and you will surely decide to come to

Milwaukee, on old Lake Michigan, for your training,

at America’s Greatest Institution of Electrical

Milwaukee

Built on the Corner-
Stone of Personal,
Individual ~ Service
to every student

G

L.earn More in Less Time at Less Cost

The only school advertisiug in this magazine that is authorized to
confer the degree of Bachelor of Science upon graduates of its Electrical
Engineering College. 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. Unique laboratory equipment
originally designed and patented by us, housed in our most modern steel
.and concrete fire-proof structure. Our com‘plete facilities afford to every
+ ndent ample opportunities for actual practice. .

No matter how young or how old you are, no matter how little or
bow much general schooling you have had. ne matter whether yvou waut
to master every branch of electrleity and beeome an Electrienl Kngineer
or desire only to become 2 highly skilled and well-paid shop worker at

New RADIO Course

Practical, Condensed

Special Sﬁort Course on the New Marvel

RADIOPHONE and WIRELESS TELEGRAPHY

Join our Day or Extension Classes NOW
AUTOMOTIVE ELECTRICIAN—Learn At Home

\ complete and thoroughly practical course, including every phiase of electrle starting,
lighting, ignition, storage battery work for autoinobiles, trucks, tractors. maotoreyeles,

airplanes, etc. An iuraluable training for any progressive sarage man.

ARMATURE WINDING—Learn in 3 Months

The theory and actuai practice of avmature winding, giving you a complete mastery
?fdthls fascinating subject. One of the best paid branches of work i the electrical
ndustry.

ELECTRICAL DRAFTING—Learn in 9 to 12 Months

Fasy, interesting, pleasant work that Is carning big salarles for our graduates
all over the world.

PRACTICAL_AND THEORETICAL ELECTRICITY

Learn in 6 Months
TFor the man or vouth who cannot spare the time or money io enroll for more
Intensive and higher training, this course 1s ideal. We positively guarantee that as a
student in one of these classes vou will learn Practical FElectrielly in the shortest
possible time—no matter how mueh you pay for yonr instrnction. ‘Chis course teaches you
everything you need to know to go into business for yourself either as the owner
of an electrical shop or as an electrical contractor.

FELECTROTECHNICS—Learn in 1 to 3 Years
This elaborate cotrse prepares the student for entrance to our College Course
Yor Klectrical Engineers. Iilectrotechnicians are a special type «of electrical experts
quulified to fit electricity to the demands of moedern industry and fov such posifions as
superintendent of maintenance, director of construction, superintencent of installation and
testing, electricat equlpment salesman and automotive electroteclinician.

ELECTRICAL ENGINEERING—Learn in 3 Years (36 Months

Bachelor of Science degree conferred on graduates. Tull provision is made for maklng
up deflcient high schuol credits. Tt Is the Ilectrical Kngineers who have given to 1 e
world the thousands of fortune maklng Inventions In the electrical fleld, No man with
this training can faii to realize his highest ambitions in life.

SCHOOL OF ENGINEERING
OF MILWAUKEE
Dept. 126, 415 Marshall St., Milwaukeg, Wisconsin

Please send me, without cost or obligatlon, your hig free illustrated
book and details of the course which I have imlicated below.

Course. ..

Name. ..

Address. ..

Dept. 126, 415 Marshall Street

one particular kingd of electrical work—there is n place for YOU in one

of our many classes of srudents who are learning to be Electrical
Engineers, lLilectrotechnicians. ~Practieal Electricians, Motor Generator
Repairman. Blectrical Draftsman. Automotive Blectricians, ete, etc.

We do not use our students to make secret profits for ourselves by
selling the work they do and the tbings they produce in tlie shops.

Don't even think of enrolling with any other school until you have
written direet to headquarters for tuli informuation about the particular
kind of training you are interested in. Choose from the list below. Then
mark and mail the coupon TODAY.

S of E. graduates make hig salavies evervwhere in the great elec-
trical tield. Our Employment Departinent will help to secure profitable
employment with opportunities for advancement.

EVERY INSTRUCTOR
A SPECIALIST

These are some of the experts whose teaching has supplied thousands of high-salarted
men to the electrical industry through this school—many of whom in overalls and
jumpers stand at your elbow teaching amnd explaining while you learn by doing. The
only way you can fail to learn is to refuse to fearn:

Oscar Werwath, E.E.

Francis A, Vaughn, B.S.

Willard C. Hartman, A.B., A.M.
Ben A. Bovee, B.S.

Howard D. Matthews, B.S.. E.E.
Asher C. Ball, B.S.,; LL.B.
Arthur A. Koch, M.S., Ph.D.
Esther H. Shapiro, AfA

Fred W. Krotzer, B.S.

H. L. Bowman, B.S/

Edward H. Wesle, B.S.

M. J. Majers, B.S.

Frank C. Schroeder, B.S. in C.E.
H. Rickeman, A.B.

Peter C. Winther, B.S.

w. E. Boren, A.B.

E. L. Consoliver, M.E., B.E.

J. G. Zimmerman, B.S., E.E.

F. C. Raeth, M.T.D.

George B. Haverson, A.B.

C. H. Ferguson, B.S., Ph.B,
Ww. E. Hennig

C. F. Parske

Chas. D. Prinz

J. M. Peterson

A. L. Suddith

E. L. Helz

C. E. Pettingill, B.S.
James T. Baker

Louis Franklin, A.G.
A. W. Grissom, A.B.
George L. Hoadley, M.E,
R. E. Porter, B.S.

W. H. Bieck, B:S.
Chester C. Aiken

W:. B. Neeper

C. M. Ploetz

V. M. Murray

Hugh Murren

H. S. Wise, M. A,

Next Term Opens
July S

MAIL COUPON NOW

Mail the coupon today for our Free Illustrated catalog. Tell us what course interests
yoir most and we will send you snecial information. Find out about the great opportunity
in Eleetvicity today. Learn how we can help you to a permanent and lasting success.
Don’t. put it off!  Mail the coupon now!

SCHG‘)L of ENGINEERING

of Milwaukee

Milwaukee, Wisconsin



