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) 3 \\\\ )\ 8 The ““B’’ Battery is the heart
:}\ of your receiving set. Without it no
tube set can function and when it is run
down or exhausted it very quickly makes itself
known by creating disturbances in the receiving
set.

The age of the “B’’ Battery when placed
into service determines to a great extent the
amount of efficient usage you will get from it.
The size of the individual cells within the battery
and the drainage on the battery when in use are
also factors of importance but it nevertheless is
an axiom that a fresh battery will give consid-
erably longer service.

Rosendal Batteries do not stand on Dealers
Shelves. They are manufactured fresh daily,
tested for full voltage and come to you as fast as
Uncle Sam can deliver them—and they’re built
right-—from the best of materials that can be
purchased, together with the experience gained
thru years of analytical research work in bat-
tery manufacture.
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Rosendal sells direct to consumer—the price
therefore is the lowest you can pay for a good
battery. *Letters reading ‘‘your batteries stand
up wonderfully’”” and “I’ve used the last two
batteries for over four months and they’re still
going strong’’ or ‘‘your batteries are fine, please
duplicate last order,’’ are convincing testimonials
from satisfied users. Try a Rosendal Battery and
if it 1s not the best buy you can get, send it back
and your money will be refunded.

Equip your set today with fresh Rosendal
guaranteed batteries and enjoy the utmost in
Radio Reception.

Orders shipped same day received.
Send M.O. or order C.O.D. at the follow-

ing Direct to Consumer prices.
Large Medium  Small
\ 22-Y4 Volt plain............ $1.25 $1.00 $0.70
\ 22-Y%4 Volt variable. . 1.38 113 0.75
45 Volt plain............ 250 175 ——
s \ 45 Volt variable........ 2.75 2.00 —
} A b ' Send for descriptive circulars on other Radio items
! \ \ ) *Names of satisfied users on file 1n our office.
/ 2 _ ‘
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Let Me ShowYHowto Make
It Bring You *9000 aYear

You men who are slaving away in small-pay jobs, hoping
and striving for better things, I wish you could be with me here
for just a few moments. I would show you how thousands of
men just like ﬁourself have quickly stepped irto high-salaried

) rilliant success in this fascinating field of elec-
tricity. In each and every case, their first step toward this

positions and

Be an Electrical Expert
Learn at Home
Get into this great field of Electricity! Know this

' mmc force, the ways and means it is harnessed for use

in industry, and a thousand jobs will be opened to you
at salaries far beyond your fondest dreams. Read Pence’s
story at the right! it be your guide post to success!
Hundreds of other Cooke-Trained men have done as well,
and many better! And how? Simply by taking this
specialized training that quickly fits any man, no matter
what his age or previous education, to take his place with
the big-pay men of the country. You needn’'t give up
your present job or go away to school, by this amazing
method you may learn right at home in your spare time.

$3,500 to $10,000 a Year

Twenty years of actual work all over the world in the
electrical field gave me a grasp of just what a man must
learn to fill an important position. My experience taught
me that & man must know first the principles involved
and then the best methods to apply and r those
principlen. Why make a man wade thru a lot of useless
study, wasting months of precious time? And so, at enor-
mous expense and years of effort, I evolved a system of
training that is stripped of every useless step. 1 will
make the student a practical worker! 1 will place in his
head and hands the means to make big money as a skilled

cal Expert! I will fit him in a short time to earn
a princely salary, $3,600 to $10,000 a year for his skill!

Thousands of Happy Men Say ‘““There
Is No Other Training Like This”

“You have given me a most wonderful training, a
training no other school can, I feel sure, approach, much
less duplicate,” says F. E, Radcliffe, one of my boys who
is making good in Ohio, I wish you could see the thou-
sands of letters 1 get like this! John Burke of Balti-
more made $750 in spare time before he finished his
training! Think what this means to you! No frittering
away time serving a costly apprenticeship! Every step
in this fascinating training adds enmmg power You
?:gckly become a practical man, ready to a big-pay

Many of my boys set up in the Electrical Contracting
business, wiring houses, repairing motors, generators,
electrical appliances, installing farm lighting systems, etc.
Others set up shops and spaces in garages for repairing
electrical systems on automobiles, trucks, motoreycles, eto.
They are fitted at once to start in business for them-
selves, with practically no investment. And with the big
plants, even the ordinary electrician makes good money.
But the Trained Expert is the man who is Boss—he is
the big-pay man. With this training behind you, you
can claim such an enviable place for yourself.

You Cannot Lose—I Guarantee
Your Complete Satisfaction

You don’t have to take my word for one thing. So gure
am I that after taking this training you can step right
into a high-salaried position, and you will thrill with the
newly found power that is yours, ‘that I guarantee under
bond to return every cent of tuition you pay me, if you
are not absolutely satisfied that it is the best investment
you ever made. Electricity needs you—it offers you bound-
less opportunity for a brilliant career. I have tried to
remove every stumbling block toward accomplishing your
ambition. I will help you win, if you will let me!

FREE—If You Act Now—FREE
Big Electrical Qutfit

I know that it is only by practice with actual instru-
ments and materials that a man can_become a practical
electrical expert, For that reason I give you without
charge or stipulation a Complete Outfit of Electrical
Tools, Materials, and Measuring Instruments. I also fur-
nish you with supplies, examination paper and many
other things that other schools don’t furnish. You actu-
ally start early in the course to work at your profession,
rapidly becoming proficient, ready to do any electrical job.

EXTRA—A Course in RADIO
Given FREE for a Short Time
The up-to-date Electrical Expert must know radio or
ment. This ls n. mighty profitable field today, and many
men are making big money in it.
ner year, I am now giving this $45.00 MAlL
Course in Radio absolutely Free to
drawn at any time.
Make up your mind now to get TO-DAY
day lost keeps you away that much
longer from prosperity and happi-

wireless work, how to make and repair the various equip-
Because I want to make this my ban-

new students. Don’t miss this re-

markable offer which might be with- COUPON
into this great profeasion quick. Every

ness! Mail the coupon today for my

cherished goal was to write to me the same free
to send to you. They followed my advice and t
ing happy, prosperous lives—many drive their own cars, own
their own homes and have plenty of money to spend for the
other good things in life! They are Electrical Experts—
“Cooke Trained”—earning $3,500 to $10,000 a year!

oof I want
ay are lead-

$9,000 a Year

The picture above shows Mr.
W. E. Pence of Chehalis, Wash-
ington, in his working togs.
Pence is a *‘Cooke-Trained"
man, and his letter below shows
what he thinks of my course.

Dear Mr. Cooke:

Thought you would be inter.
ested in a hand-bill I have just
gotten out regarding my new
shop. Business is going strong,
paying me now something over
$750 a month above my expenses.

And I must thank you again
for my success, because it wae
your wonderful Course and
method of inetruction that put
me where I am.

Your true friend.
W. E. Pancs.

L. L. Cooke, Chief Engineer, Chicago Engineering

The' Cooke Trained Man is the “Big Pay’Man

" [ ]
gﬁ;:lbgpen‘}iw Affd %etchz?ef:e: ]  Works, Dept. 219, 2150 Lawrence Avenue,
proof that I can put you into the g  Chicago, IIl.
glt';.":r w&};kz%';:fn&“dmgo“?ﬁf o agé [ ] Send me at once “How to Become an Electrical
making princely incomes! ) Expert” with othet proof that I can become a
g D ) lﬁig—m Eleci_trieal Egperg }hl:r:oughofykour gmlnin‘é
y egister me for your Special Free Offers. You sen
L. L. Cooke, Chief Engineer, ) this FREE without any obligation on my part.
Chicago Engineering Works, ]
Dept. 219, 2160 Lawrence Avenue, ] Name
Chicago, TIL 1) SR 5000000009030 a0 S A 3300500
= Address ..........c0ciiiiiiiiiiain, 0600000000
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books will help you

cation—sound, thorough and practical. They teach you electricity as practiced by experts. They take

’ ! \HE Croft Books bring the big-pay job within your reach. They give you a complete electrical edu-

you out of the crowd and fit you for more responsible positions—they give you a short cut to SUCCESs
in the electrical field. Forty thousand men are using these books to step ahead—WHY NOT YOU?

The Croft books were written by a man who has spent 20 years in electrical work—who has gone
through all the various stages—who has done the work you are doing now and who has risen to his present
position in the electrical world simply by studying his job. )

Croft knows how to teach electricity—how to fit men for big-pay jobs—because he knows just what
is needed to get ahead. What he knows about electrical practice has been gained by actual shirt-sleeve

contact with every-day electrical problems.

The Croft Library of Practical Electricity

(A combined home-study course and reference library)
8 volumes—3000 pages—2100 illustrations—flexible Keratol binding

THERE is plain evidence before us every day that the
opportunities in the world of electricity are increasing
constantly. Opportunities have always been abundant, but
today there are more big-paying positions open than at any
time in the history of electricity—even during the high pro-
duction period of the war. New uses are being found for
electricity every day, and the progress of the world more and
more depends upon it.

Terrell Croft is doing his share in teaching men the cor-
rect principles of electrical practicee. He knows the game
from experience. He has poured out all his secrets, all the
short cuts, all the time savers, in language that anyone can
easily grasp. Yet the text is so scientifically correct that
thousands of the highest paid electrical engineers are using
the books as a reference set.

Thousands of problems at your fingers’ ends

Three thousand pages, with twenty-one hundred of the clearest illus-
trations ever put into book form. Each of the eight volumes is indexed
so that everything you want to know about electricity is at the fingers’
end. And when you find what you want, there is not merely a short ques-
tion and & short answer. You are told everything you want to know. The
explanation is clear to you, regardless of whether you have had a previous
knowledge of electricity or not.

Croft teaches you electrical practice complete—inside and outside work
—central stations and the whole subject. He takes you in quick, easy
steps from the simplest principles to the complete and economical opera-
tion of a great central station.

He tells you the things you need to know about motors, generators,
armatures, commutators, transformers, circuits, current, switch-boards, dis~
tribution systems—electrical machinery of every type, its installation, oper-
ation and repair—wiring for light and power—how to do it mechanically

erfect in accordance with the National Electrical Code—wiring of finished
guildings—underwriters' and municipal requirements—how to do a complete
job, from estimating it, to completion—illumination in its every phase—
the latest and most improved methods of lighting—lamps and lighting
effects, etc.

This coupon starts you to bigger pay ! =3

No other course or set of books sticks so closely to actual practice as
the Croft Library. It is complete—it is up to date—it is practical—it is
easily understood. It contains a mine of methods and working details. It
tells you all that Croft has learned in twenty years of shirt-sleeve practice.
It enables you to master electricity quickly and thoroughly—to know it as
experts know it.

In these eight books Croft gives you the essentials of a complete eleo-
trical education—he gives you the sound, hard-headed facts you need to fit
yourself for a bigger job with bigger pay.

Free examination —no money down—
only $1.50 in ten days and
$2.00 a month until paid

The Croft Library has always been the leader among the higher grade
electrical libraries. Now at its new price of $19.60 it becomes the biggest
value in electrical books on the market. Men who are using Croft will tell
vou that no set of electrical books published, regardless of price, can equal
the Croft Library in completeness, up-to-date-ness and all-round practieal
value. The price is cut, but not the value.

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 $2.00 a month,

Send the coupon and sec these great electrical books for 10 days FREE

FREE EXAMINATION COUPON

McGraw-Hill Book Co., Inc., 370 Seventh Ave.,, New York
Gentlemen :—Send me the LIBRARY OF PRACTICAL ELEC-
TRICITY (shipping charges prepaid), for 10 days’ free examination.
If satisfactory, I will send $1.50 in ten days and $2 per month
until $19.60 bhas been paid. If not wanted, I will write you for
return shipping instructions. (Write plainly and fill in all lines.)

113 0000000000000000000000000000060000000630000000006060000330AG

Home Address ...........ccieeieeiinieiiinnnronaroaenraeaniononns
I City and State....... hereees Gaesereseatistannesasasntrcseasnronnas
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A Chemistry Laboratory for $7.00

-—

Think of it, fellows! Here is a real chemistry outfit with regular chemical apparatus
that performs those fascinating, actual chemical experiments This outfit is not a toy,
put up merely to amuse, but a practical laboratory set, with all the chemicals, apparata
and reagents necessary to perform real work and to teach the beginner all the secrets

of inorganic chemistry.

DESCRIPTION OF THE OUTFIT

The outfit of 44 Chemicals and R all
C. P. put up in appropriate wooden boxes. glass bot-
tles, and hermetically closed jars. The acids are put
wp in glass bottles, with ground-in glass stoppers, and
there is a sufficient quantity of chemicals supplied
(mostly one to two ounces) to make dozens of experi.
mente with each.

The spparatus furnished are all of the best obtain-
able make and of standard laboratory size and shape.

The Instruction Book is a real Chemistry Course for
the Beginner. Some of the Contents are: Division of
Matter: This is a Treatise on Elementary Chemistry
and deals with the theory of the Elements, Molecules
and Atoms, etc. Chemical Nomenclature: This explains
in simple laoguage the derivation of the chemical
names of the elements and their compounds. There is
a chapter on Laboratory Operations; Glass Working;
First Aid; Fire Extinguishers; Experimenters’ Aphor-
isms, efc.

Complete, $7.00

Sh. Wght, 10 lbs.

A good part of the book is devoted to Weights and
Measures, The Metric System, The English System and
the U. S. System are fully explained.

The following tables are furnished: Symbols and
Atomic weights of the Elements; Measures of Weights,
Volume, Capacity and Length; per cent solutions; Con-
version of Measure expressed in parts; poisons and
their antidotes; technical and common name of chem-
ical substances; formulas for cleaning various sub-
stances, etc., etc.

Among the 100 Experiments are:

How to make chemica!l tricks; How to make invisible
and magic inks; How to test flour; How to test soil;
How to make cblorine gas and smoke (Germar War
Gas); How to bleach cloth and fowers. How to pro-
duce Oxygen and Hydrogen; How to make chemical
colors; How to test Acids and Alkalies and bundreds
of interesting hints and formulss.

(Shipped by Express only)

(We guarantee shipment within 24 hours after your order is received.)

Practical Electrics for December, 1923

Instruction Book

CONTarec
A TREATISE ON ELEMENTARY
ELECTRICITY

~e
100 Electrical Experiments
TO S FEATORMED $1TH
“8he Boy s Elestric oy

Y3 Flectric Koys

The
o

five diff

clectrical

Every Fellow Wants

the

BOY’S
ELECTRIC
TOYS

set, el riveting

short distance wireless tclephone. test s
5 i

Boy's Electric Toys contains: Enough material to make and complete over twenty-
v P without any other tools except a screwdriver furnished
with the outfit. Student’s chromic plunge battery, 1 lenoid, tele-
phone receiver, electric lamp, etc.
make the following apparatus:
Electromagnet, electric cannon, ma
galvanometer, voltmeter, hook for tel

P

Enough various parts, wire, etc., are furnished to

gnetic pictures, dancing spiral, electric hammer,
h. 1 d
T

sensitive microphone,

M materials, goods or supplies are necessary.

o~ I

' X ready to use at once.
Lrcrmac DAmcon
{

£

&
B
Cieermic Powoveum |

torage battery, shocking coil, complete telegraph
2 X electric buzzer, i i leph
terious dancing man, electric jumping jack, magnetic geometric figures, rheostat, erratic
pent{ulnm, electric butterfly, thermoelectric motor, visual telegraph, ete., etc.

With the instruction book we furnish one hundred experiments that can be made with
this outfit, nearly all of these being illustrated with superb illustrations.

d shes, 9i mys-

No other

The outfit contains 114 separate pieces of material and 24 pieces of finished articles
The size over all of the outfit is 14 x 9 x 2%. Shipping weight, 8 pounds.

“The Boy’s Electric Toys” outfit as described, $7.00

Immediate shipment.

B [l SEND NO MONEY

We have so much confidence in these sets that we desire to ship either one

to you by express C.0.D. with the privilege of inspection. In other words, we
ship on approval. It does not cost you one cent to take a good look at which-
ever outfit you want, and see if it comes up to your expectations. If it does,
pay the express man $7.00, plus express charges. If not, you need not accept
it, and we will pay the return charges as well.

ELECTRO IMPORTING CO., 233 Fulton St., New York City

r---—-—-'—-----ﬂ

ELECTRO IMPORTING CO., ]

i ELECTRO IMPORTING CO., (]

I 233 Fulton St., New York 1 233 Fulton St., New York M
| Please send me by express THE Please send me by express THE
| CHEMICAL LABORATORY, If I dont | BOY'S ELECTRIC TOYS. If I dont I
1 Like it 1 need not accept it. If T want 11 like it I need not accept it. If I want
I :tx;r:“nlyeh;:::eﬂ.oo plus the few cents i I it I onlybp-y $7.00 plus the few cents =
b express charge.
SRR L PR H
- i e g
J st T T L SERRRPROY: S |
B s s oo nn oneasesssansnanacoons oo . .1
1 P.E—~12.23] P.E.—12.23
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Trick Shuf

{ALTLA“EFSW
WITH SIX WASHERS

ANY ON
ANY TWO LRMP

THREE LAMPS W
Am FOUR LAMPS W!

By Walter B. Gibson

leb

ML

-

nor skill can possibly win the big prizes.

N a previous article on the “Flashing
Star,” the writer emphasized the fact
that electrical devices are supersed-
ing the old-time games at carnivals

and country fairs. Not only db the bril-
liant lights attract larger crowds than did
the antiquated swindle games, but in
many localities, electrical games have
gained the approval of the authorities; in
fact, at many seashore resorts practically
all the gambling devices are operated by
electricity.

Carnival games are divided into two
clusses: those which operate on a “per-
centage,” which favors the operator; and
those requiring “science and skill,” where
the player apparently holds his fate in his
own hands. Hitherto, all electrical games
were of the former class; but during the
past season, a game appeared which was
quite unique—a game of “sclence and
skill” operated by electricity.

Among the gamesters, this new device
carries the rather ambiguous title of “The
Electric Washer Joint”; its more preten-

Attractive display of a “Shuffleboard” for beguiling the public and inducing them to spend their moncy on a hopele;s game, where neither chance

tious name is “Carpival Shuffleboard.”
The illustration above shows the game
ready for operation.

At the end of a sort of alley, or shuffle-
board, are twelve bolts, set in the wood, so
that their heads barely project. The draw-
ing, page 54, shows the exact arrange-
ment. The bolts are set in pairs. The
player steps up to the front end of the
alley, and pays ten cents for the privilege
of sliding six washers along towards the
set-in bolts. If one washer forms a con-
tact between the two bolts of any pair,
one of six incandescent lamps is lighted,
and the player is entitled to a small box
of candy as a prize; if he succeeds in
lighting two, three, four or all six incan-
descent lamps he recelves larger prizes,
according to the chart which is displayed
at the end of the alley.

It is quite a difflcult matter to success-
fully slide a washer to touch and stay in
contact with two adjacent bolt-heads, and
the player who wins a prize usually more
than earns it. But there is bigger balit
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held out for the “suckers” who indulge in
“Carnival Shuffleboard.” It will be ob-
served that the two center incandescent
lamps are red. If the player succeeds in
making a contact that will light one of
these, he receives ten dollars in cash; if
he puts on both red lights, he receives
twenty dollars; while if he succeeds in
lighting all six incandescent lamps, he
zains an award of fifty dollars.

This is a remarkable offer, and it is
little wonder that the shuffieboard is popu-
lar among the players wherever it is in-
troduced. But the most remarkable part
is the fact that no one ever wins the
cash prizes, and the operator usually
“cleans up” a tidy sum from the unsus-
pecting public.

A close study of the game will convince *
one that the cash offers could not be
bona fide; however, any one imbued with
the gambling fever is apt to hesitate at
nothing. But the man viewing the game
from the practical standpoint soon wants
to know ‘where the trick is.”
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As far as the white lights are con-
cerned, everything is above board. Some-
times the game is played with white lights
only, four lamps being used. The prizes
are not really so valuable as they appear,
and thé operator is sure of an enormous
profit, without resorting to fraud. But

i

Wiring Diagram

The wiring diagram for the trick shuffleboard
wsed at fairs and the like to cheat the public, and
to win their money.

the red lights with thelr large cash

awards are the great attraction; so the
wily operator uses them also, and incor-
porates a concealed mechanism that en-
ables him to disconnect them without de-
tection.

The explanatory diagram shows the
arrangement of wiring beneath the shuffle-
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board, and reveals the swindle. (A-A),
(B-B), etc., represent the pairs of bolts as
seen beneath the board, looking up at the
bottom. One bolt of each pair is con-
nected to a main wire (A) through which
the current passes; the other bolt of each
pair leads to one of the incandescents.
Two other wires, (B) and (C), are con-
nected with the incandescents; (B) with
the white lights; (C) with the red. These
wires join wire (A) and run to socket.
When the current is on, the circuit is
complete except for the gaps between each
pair of bolts. If a washer is laid on
bolts (F) and (F), the circuit is com-
pleted, and the white light on the right
lights up.

Bolts (C-C) and (D-D) supply the con-
tact points for the red lamps. But wire
(C), before it jolns wires (A) and (B),
is controlled by a switch. This switch
is conveniently located and hidden under-
neath the board at one side. The operator,
demonstrating the “fairness” of the game,
pushes a washer on each pair of bolts
(on top of the board), using a glass rod
as a pusher. All the incandescents light
up. But as he reaches over and slides
the washers off the bolts, his other hand,
resting on the side of the board, secretly
turns off the concealed switch. The red
lights are now dead; and so are the
player’s chances of winning a cash prize!

Of course, at any time, the operator
may prove that all the Incandescents are

S

active, by merely turning on the switch
as he drops a washer onto two adjacent
bolts. If some one slides a washer on to
bolts (C-C) or (E-E), he will not be sur-
prised if they do not light, for the opera-
tor explains that a perfect contact has not
been formed.

Red

OI0J610I0I0M
ee oo Qoo Washer slides through
oo Vﬂ\ Concenled switch
PP \ beneath board
| Washer
Washer forms contact’
=25
Wire—~ wire *
Section of Board

The supposed operations of the shuffieboard and
the washer clearly shown; the distribution of bolt
heads on the board for the washer to make con-
tact with.

If only four white lights are employed,
the secret switch Is not necessary, for
the odds are in the operator’s favor; but
he may offer a grand prize for lighting
all four lights; in which case, he will
find it advisable to use a controlling
switch that will eliminate one of the white
lights.

PR T

ELEcTRICS Will be increased one-
third in size in pure text matter.

A great many pages will be added
and a number of new and distinct
features will appear which will ap-
peal to every reader of PRACTICAL
ELECTRICS.

We have been urged to take this
step by our many readers who in the
past, have complained that there was
not enough reading matter in PRrac-
TICAL ELECTRICS.

There will be a series of improve-

THE January issue of PRACTICAL

IMPORTANT ANNOUNCEMENT

ments in PracTicAL ELECTRICS. We
intend to enlarge the magazine right
along from now on, adding such fea-
tures as will be of interest to all of
our friends.

In order to put through our new
plan, beginning with the January
issue, the price of PrActiCAL ELEC-
TRICS will be 25 cents. We believe
you will agree with us that this is a
moderate increase, because while we
are increasing the magazine 3314 % In
pure text, we are only increasing the
price by one-fourth.

The subscription price of PRACTICAL
ELECTRICS up to January 1, 1924, will
be $2.00. After January 1, $2.50. If
you or your friends are not subserib-
ers, we urge you to take advantage of
the present low rate.

In order to guide the editors as to
just what material you like most, a
coupon is printed below which we ask
you to be good enough to fill out and
return to the editors. They will then
be in position to give you just the
sort of reading matter you desire.

THE PUBLISHERS.

To OurR FRIENDS:

THE EDITORS ASK A FAVOR

The editors appreciate that in order to please you they must print the sort of articles
often we hear from readers who desire us to print certain articles.
preparation. Will you be good enough to fill out this coupon and paste it on the back of a postal card and send it
to the editors? It will be the means of bringing you the articles you want most.

As a rule we immediately get

you like best. Every so
such articles in

I like PRACTICAL ELECTRICS as it iS.......... ...Yes

I like the following departments best

TR
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Wesley Barry

THERE are various kinds of fans and
the word itself, if it is always to be
called a word, has very distinct uses.
The original fan was an instrument for
producing a breeze, and the electric fan
has displaced the palm leaf implement
a.d the Hindoo punkah to a constderable
extent.

But the termn fan when applied to an
individual has quite a different significa-
tion. It means one who is devoted to
some subject, and presumably is derived
from the word fanatic,

Our {llustrations present to the reader
several portraits of Wesley Barry, the
famous moving plcture juvenile, whose
freckled face and characteristic grin at-

UR {llustration shows a

somewhat mysterious pres-
entatlon. The young lady Is
Miss Primrose Leigh, well
known in artistic circles, who
poses here apparently to use
two gigantic telephone instru-
ments.

It will be observed, however,
that she is not holding her face
to the transmitter so we have
to suppose her listening to some
message from the giant re-
ceiver, which, by the way, Is
not held to her ear.

We are Informed that she is
taking a hand in telling the
whole country that it 13 Greater
New York’s twenty-fifth birth-
day, apropos of the recent ex-
hibition at the Grand Central
Palace.

Consciously or unconsclously,
however, our informant was
wrong. The fact is that these
two objects were made of wood
for window display purposes by
the New York Telephone Com-
pany, and were used, we under-
stand, in connection with a nor-
mal set to Indicate the growth
in the use of telephones in a
certain section of the city.

It certainly made a forcible
presentation of the case and
also afforded a very good
chance for the picture to be
posed.

The system of {llustrating
the growth of an Industry by
constructing large reproductions

Three portraits of Wesley Barry, the well-known “Freckles”
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(“FrecKles’”) an Electrician

tract audiences of movie fans in all parts
of the country. While those who look at
the performances of this attractive young
man on the screen are movie fans, the boy
himself is a fan In other flelds, and is
shown here working at his favorite elec-
tricity, his devotion to which is largely
directed to the miniature motors. So he
Is termed sometimes a motor fan, quite
another thing from a movle fan.

In conversation with one of the West-
inghouse representatives, it came about
that Wesley Barry had a great fondness
for working with small motors. This, of
course, interested the representative of
the great electric company, and we are
indebted to them for several photographs

Gigantic Telephone

B

of the moving pictures, showing him

in the gui f 3
developing into a devotee of the science, with special interest in small motors. He is celebrated for his lmllefnw-l:ic‘;l i.nn lle:::nﬂcl‘:n;n'e"ofh. t:h':
pictures, but the freckles are not so evident.

of Freckles, as he is called, amusing him-
self with his motors.

Sometimes there is a bit of pathos at-
tending the very early success of movie
actors and the like, for while it may be
a money-making profession, it is abjectly
shallow. We cannot but think that those
who have enjoyed this young actor on the
screen will have a warmer feeling for him
when they learn that he is really an em-
bryo electrician, with other interests than
the moving picture drama.

Incidentally, it is not only his freckled
complexion which pleases his audiences;
he has a very witching smile for which
he {s celebrated, and this appears in one
of our portraits.

of some part of its apparatus is
quite frequent, and is seldom
carried out in a happler man-
ner than In the case exemplified
in this {llustration. The trouble
with it Is that of course there
are three ways of Indicating the
growth in its proportion. One
would be to make the enlarged
object vary in their linear di-
mensions with the growth that
it is desired to indicate. The
other would be to use the area
of the objects and the third
would be to use the cuble con-

Two gigantic telephone instru-
ments constructed of exact propor-
tional size to show the grewth of
telephone business and to demon-
strate its increase in this city. They
are not bona fide instruments, but
only models,

tent. Undoubtedly, here, the
cubic content was used and
which was made to vary in pro-
portion with the increase in
telephone business. DBut one
should be told which it is.
SCIENCE AND INVENTION In
some of {ts illustrations has
gone many steps beyond these
reproductions and has used the
telephone receiver as the model
for a gigantic monument. Its
shape lends itself very well to
this design as it 18 more or less
of the contour of an obelisk
and gives an architectural effect
which is very impressive.
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New Things Electric
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American X-Ray Apparatus.

WE have illustrated recently a
hospital X-ray apparatus as
constructed by the famous house of
Siemens, Germany. In the present
issue we show an American product,
an X-ray apparatus for treating re-
cumbent and seated patients. The
same sort of protection from shock,
against nitrogen oxide gases and
ozone, is well provided for, just as
in the Siemens apparatus.

In this apparatus it will be under-
stood that the tube is contained in
the lead receptacle above the table.
Arrangements are provided for
shifting this receptacle about, and
while the table is adapted for treat-
ing a patient while lying flat, in an
absolutely prone position, the sup-
porting surface can be shifted about,
raised or lowered, so as to bring the
patient into a sitting position when
required.

The lining of the drum is most
substantially constructed: it is -
fnch sheet lead and is covered with
polished sheet copper. The whole ap-
paratus, X-ray casing and operating
table, are in one as set up; although
they are not fastened together, yet
they do represent in a sense & unit.
The table 1s made of wood, in order

to secure the best possible insulation.

X-ray apparatus made upon American ideas which treats

patients in any desired position.

on ¢

The patient lying prostrate

bed can be brought up to & sitting position and his

position can be adjusted according to requirements.

The

metal drum can be grounded so as to give
tull protection from shock. The port hole
is closed by a piece of lead glass opaque
or approximately so to X-rays. The small

door which closes it has a lead coating
one-eighth inch thick also. An exhaust
pipe is provided to carry off the gases
from the case. A rotary suction pump
driven hy an electric motor is connected

to the exhaust. The case on its car-
riage can be moved the full length
of the treatment table, and the
drum can be revolved in both direc-
tions,

In placing the patient in position.
the cuse on its carriage is wheeled
to one end of the table, giving free
access for placing the patient there-
on. The case can be raised and low-
ered. The lowest position is 27
inches above the table top; the high-
est position is 51 inches above the
same. The carriage can be moved
laterally 12 inches and longitudi-
nally six feet, hoth referring to the
table. The adjustment is very ac-
curate; thus in changing its height,
six turns of the handle are required
to raise it one inch. This not only
implies close adjustment, it is fair
to say to quite an unnecessary de-
gree of fineness, but the heavy lead
lined copper case is thus easily
raised or lowered, a very essential
thing, so as to conserve the nurses’
and operators’ strength.

An interesting adjunct is the
sphere gap; this consists of two
spheres carried on glass pillars, each
one 12.5 emm in diameter, or five
inches. One of the standards can

be moved back and forth so as to change
the opening between the gaps. By a cord.
this adjustment can be done from a dis-
tance.
tential and regulator thereof.

The gap acts as a measurer of po-

Electrically Lighted Gas Floor Furnace

GAS fired, elec-

trically lighted
floor furnace has
been perfected by
two San Francisco
inventors, the entire
control and lighting
apparatus of which
act as one.

When the gas is
turned on, an electri-
cal contact is formed
by which the switch
shown in drawing at
(C), which gives a
spark in plug (E).
This lights the gas
and hot air begins to
flow into the room.
Lighting is thus posi-
tive and instant,
without the use of
matches or pilot.
This must. not be
confused with the
ordinary “electric
push-button control”
method, which com-
prises a valve actu-
ated by an electro-

magnet and requires a pilot light to be

burning constantly.
When the control key

Compact gas furnace, lighted and ex
and a spark coil doing the work. The right hand diagram shows the connections.

is turned ful_]y to the gas s full on and the electric contact

By Charles W. Geiger

the left in this new furnace and held there
against the slight spring pressure at (D),

tinguished by means of electricity, a four-cell battery

is made by lever (C).
thus producing the
spark which lights
the gas. When the
operator’s hand is re-
moved from the con-
trot key, the coiled
spring rotates lever
(C) back slightly.
which automatically
breaks the contact.
but does not turn the
gas valve, as the con-
trol rod fits the soc-
ket at (D) loosely.
The flame may then
be regulated—turned
down and up, with-
out causing another
electrical contact.
The electric cur-
rent is supplied by a
four-cell dry battery
and a standard spark
coil. The spark plug
is contained in a cast
fron chamber and
does not come in con-
tact with the flame.
If so desired, the

dry battery may be eliminated by connect-
ing the spark coil to a bell-rlnging trans-
former of the proper size.
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Ultra-Violet Rays in Photography
By Dr. Albert Neuburger. Berlin

HEN a mercury vipot

are is produced by an
electric discharge within a
quartz glass tube, uitra-
violet rays emanate there-
from. Other electric dis-
charges give these rays, but
if they are produced within
a glass tube the glass cuts
out the ultra-violet rays, as
it is opaque to them.

A very interesting appli-
cation of the ultra-violet
rays produced by this type
of electric lamp has recently
been made in the reading of
palimpsests. In olden times
when manuscripts were writ-
ten on parchment, it was a
practice to save the expense
of new parchment by erasing
the old manuscripts by scrap-
ing or the use of pumice,
and to write new ones on
the parchment thus cleared

Ultra-violet rays produced by
a quartz tube electric lamp, are
used to photograph ancient
parchment manuscripts, also
for microscopic photography of
rock mincrals.

old writing will have left
enough traces on the skin
to be reproduced in the pho-
tographs. It Is impossible
to foresee what ®d matter

may be thus recovered. Per-

haps even the missing poems

of Sappho or the lost books
of Livy may be recovered by
the ultra-violet ray.

A very important applica-
tion also of the ultra-violet
rays in photography is in the
study of minerals. By taking
photographs of these with
the ultra-violet rays, identi-
fication is made simple, and
this applies especially to the
study of rocks, which are
built up of minerals in mi-
croscopic particles. These
can be photographed through
a microscope by the rays in
question and give a rapid
identification of the compo-

of old writing. Such manu-

sition of the rock. For we

seripts are called palimp-
sests.

It is unquestionable that most valuable
material was lost by this practice, and the
powers of the ultra-violet rays are now
being utilized to recover the literary

treasures. as they may be in many cases,
which have been lost by the erasing.

By the use of the ultra-violet rays,
photographs of the writings on parch-
ments thus erased, can be made. as the

must picture to ourselves
that most rocks are an agglomeration of
separate minerals, which constitute as it
wel('ie the bricks of which the same are
made.

Flectric Soldering and Welding Machine

Electric soldering apparatus is shown here, doing various kinds of work. On the left a ring or other small article is being worked on; in

the center a broken spoon is being welded; and on the right the handle of a silver jug is being soldered where it has been cracked.

electric are and electric incandes-

cence for the purposes of doing fine
soldering is shown in the apparatus which
we lllustrate.

The appliance is made largely for
jewelers’ use, for autogenous soldering
and other similar work. Much of this
class of operations is usually done by the
blowpipe. Silver solder and the general
run of jewelry solders require quite a
high heat, but other work which the
jewelers have to do, such as the setting
of jewels in the work of watches, re-
quires a very low heat, for it is onmly
shellac which is to be melted.

By electricity heat can be produced
virtually from 205 degrees Fahrenheit to
perhaps two or three thousand degrees or
more.

Within the case of the machine there is
seen a powerful electro-magnet. The cur-
rent used for the magnet or other pur-
poses is regulated by a rheostat with slid-
ing contact which is shown clearly in the
illustration.

For some work a block of carbon pro-
vides a sort of table and is connected as
one of the electrodes. The article to be

3 N interesting application of the

soldered or heated may be held in a clamp
at the end of the other wire, and on being
touched to the carbon, heat is at once
produced and the solder and flux melted
in the most perfect manner. The cur-
rent is turned on and off by a foot switch.

All sorts of manipulation are possible
with this apparatus. One terminal may
be a pointed carbon rod manipulated by
hand like a soldering iron, while the piece
to be operated on may rest upon the car-
bon surface or may be held in the other
clip; in such case the carbon rod will
operate exactly like a soldering iron and
may be made to give a sort of mixed arc
and incandescent effect.

Setting jewels in a watch is naturally
a delicate operation, requiring a very low
heat. A special connection is supplied
whose circuit includes high resistance,
which cannot be changed, so that the
operation is absolutely safe.

One of the illustrations shows the
mending of a spoon which has been
broken. Here the two pieces may be made
to act as electrodes. They are placed
accurately in position with flux and solder
as required, and the heat is turned on by
the foot pedal.

As illustrating the capa- -~

city of such a machine, a case is cited
where a tin roof on a church was soldered
by the use of this apparatus, using the
pointed carbon as a soldering iron.

With alternating current, a watch can
be demagnetized. It is held near the end
of the box where the pole of the magnet
extends and is pulled away quickly, which
demagnetizes it. There Is also a special
pole piece which affixed to the magnet
gives an eye magnet for drawing particles
of steel out of the eye.

It is seldom that an apparatus deserves
the name of five-in-one, which has been
conferred by the proprietors on this one.
We believe that with a little meditation
it might have been called six, seven or
perhaps more in one, the functions are
SO many.

One of the peculiarities of electricity, or
at least some of its appliances, is that they
seem to lend themselves to the most varied
operations. Here we have an apparatus
which can be used by the watchmaker for
cementing his minute sapphire bearings in
place with a bit of shellac, while we are
told in the same article of the soldering of
a tin roof with it. These certainly are the
antitheses of each other.
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San Francisco Bay Electric Fog Bells

By Chas. W. Geiger

PRECAUTION S have been taken to pro-
tect the outer ends of exposed struc-
tures on San Francisco’s water front by
electric fog bells, eleven of which have
been installed at the outer end of the
ferry slips at the Ferry Bullding.

By means of an electrically operated
device the bell is struck by a hammer,
each bell being struck differently, to warn
navigators of proximity to certain ferry
slips. One bell strikes single taps every
three seconds, another taps every two
seconds, ete.

The pilots of the ferry boats plying be-
tween the Ferry Bullding and various
points on San Franeisco Bay depend upon
these bells to find their proper ferry slip
during heavy fogs. The pilot knows from
his code that certain taps come from
certain slips.

One ferry boat pilot knows that the
bell at the outer end of the slip Into which
he 18 to take his ferry taps 20 single taps
per minute. When he gets within sound

Novel

THIS tank 1s located at the Waverly
plant of the Edison Lamp Works of
the General Electric Company In Newark,
N. J. It serves as an auxiliary water sup-
ply for the sprinkler system and fire hose
throughout the plant. It is of 50,000 gal-
lons capacity and 1s an exact replica of
one of the well known types of Standard
Incandescent Lamps.

The dimensions are on a scale of one-
eighth of an inch to the foot, or nearly
one hundred times the size of the lamp.
The extreme height from ground to top Is
115 feet, height of tank from base to tip
40 feet, largest diameter 21 feet, diameter
of base that represents the threaded part,
8 feet 6 inches.

This threaded section of the tank is
probably the most interesting feature of
the structure. The water is not permitted
to fill this part of the tank, as this por-
tion is merely intended to carry out the
desired shape, and a door giving access to
the Interior is cut through this threaded
section.

The lines of the usual steel elevated
tank structure are carrled out with an
external balcony girder into which the
post connections are framed, but in this~

of the bell he steers his boat for that
slip. Now If this bell should get out of
order, the pilot might have trouble in
finding the proper slip. So here the tele-
phone renders important service,

At the side of each bell a telephone
transmitter is Installed as shown in the
accompanying {llustrations, This tele-
phone is connected by two wires to the
maln telephone switchboard In the electri-

Y - . |

Large water tower whose tank is constructed to
represent an electric lamp. It is no trifling struc-
ture, as it carries 209 tons of water.

cal department In the Ferry Building,
where an operator 18 on duty day and
night. The operator plugs in on each bell
every hour during foggy weather, and
listens over the telephone to one bell after
another.

This operator knows the code of each
bell, and if any bell Is tapping out of

e e————————
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Fog bell for use on ferry slips in San Francisco Bay.
On t{u left of the bell is a telephone by which the opera-
tor in
listens when there is a fog to know if the bell

the operating room shown below, periodically

is in order,

order, or tapping improperly, he detects
it instantly. An expert electriclan is also
on duty day and night, and as soon as a
bell is detected tapping out of order, he
is dispatched at once to make the proper
adjustments.

Thus the telephone is the means of safe-
guarding the lives of persons traveling on
the ferries. It is estimated that nearly
50,000,000 persons use these ferries yearly.

Design of Water Tank

tank all bracing to provide for the hori-
zontal stresses are installed in the interior
of the tank, eliminating anything tending
to distract the eye from the true propor-
tions of the bulb.

The weights of this structure are as

follows: Tong
Water load .................. 209
Welght of structure .......... 30
Weight 4 concrete footings.... 74
Total .....covvvnnnnnn.... 313

There Is also a wind load equivalent to
a pressure of 220 tons on the footings of
this structure.

The idea of using the Standard Elec-
tric Lamp as a design for this tank was
conceived by Mr. D. H. Canner, Factory
Architect and Engineer of the Building
Department, and the structure was erected
under his supervision.

The tank is an example of design sug-
gested by actual utllitarian structures. It
would have pleased Ruskin from that
standpoint, as he liked to trace architectu-
ral designs to their originals. The fluted
column of Greclan architecture is attrib-
uted to a military stand for holding sol-
dfers’ spears.
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Tonneau Light for Automobiles

HE {llustration shows how to arrange
a tonneau light for touring cars or
roadsters. An ordinary dash lamp is used

to furnish the light., The lamp should
have a self-contained switch which will
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Tonneau light for automobiles attached to one
of the bows of the cover, the wire going through
the hollow metal of the bow standard.

simplify the wiring. The lamp is secured
to the top bow by means of a strap iron
bracket as shown.

The wires from the lamp are carried
along the bow to one side and down
through the center of the slde bow as
illustrated, a 34-inch hole being drilled
near the top and bottom of the bow
through which the wires pass. The lamp
being placed as shown does not interfere
with the putting back of the top when
desired.

Contributed by HAROLD JACKSON.

Electric Bell

ASIMPLE eleetric horn can readily be
constructed from an electric bell. The
gong and the head of the clapper are
removed from the stem, and the end of
the stem is soldered to the end of a tomato
can in the center, as shown.

Automobile horn made with an old electric bell
l.{nl:x a tin can, a home-made substitute for the
on.

Two strips of tin are next fastened to
the can with solder, and screwed down to
a wooden base. When the current is
turned on, the tin can will be set Into
vibration, thereby producing a good sub-
stitute for the familiar electric horn.

Different bells and different cans will
give varying notes.

Contributed by WILLIAM LOBACK.

“A Soldering Kink”

IT Is necessary sometimes to heat a
soldering iron at a location where it is

)=

otor Electrics

not practical or safe to use a torch, as in
soldering gasoline lines.

In such cases the writer has used a
lead pot about half full of melted lead.
In this I heat the iron, and take the pot

Mr. Radio Beginner

ID you know that there is a

magazine especially edited

for your benefit that gives
you, in non-technical language, a
wealth of radio articles that are
not over your head and that you
will enjoy? That magazine is
Science and Invention.

13 Pages of Radio Articles
38 Radio Articles

will be found in the December issue
of Science and Invention. One copy
will convince you.

List of Electrical Articles
Appearing in December
“Science and Invention”

New Elevated Railroad Without
Pillars.
By Edwin F. Linder.

Thermo-Couple Finds Icebergs.

New York Photographed by Search-
light.

How to Build an Electrolytic Rec-
tifier.

Building Your Own Storage Bat-

tery.
By Dr. Ernest Bade.

New Type of Loud Speaker for
Public Halls.

A Portable Single‘Tube Radio Re-
ceiver of Exceptional Efficiency.
By Herbert E. Hayden.

to the work where the iron may be re-
heated at will—a good sized pot of melted
lead retaining its heat for some time—
thus avoiding all danger of fire or ex-
plosion.

To break or melt a soldered joint cold,
scrape a portion of the soldered joint
bright, and apply mercury to it. The mer-
cury dissolves solder or lead without the
aid of heat, thus avolding all danger when
combustible gases are near the work.

Contributed by M. FAULKNER.

GASOLINE

5

MELTED
LEAD

How to solder gasoline lines and tanks in the
garage and about automobiles so as to be free
from danger of fire.

Spark Intensifier Unit

PIECE of hard rubber, bakelite or
other non-conducting material, 7

inches long, 2 inches wide and 14 inch
thick, if for- a four-cylinder car, is the
base of the appliance.

Four holes slightly smaller than the
plugs are drilled in this piece of material,
into which the plugs are turned, cutting
their own threads.

A binding post is soldered to one flat

-

7 ’
i/ whkm Y/E pisrigoren

—Wires Jo Sparx Pves

0ld spark plugs are used to provide spark gaps
for an automobile, 36 that the condition of the
ignition is watched to a certain extent and inten-
‘sification, as far as it goes, is also produced.

side of each plug as shown. The regular
plugs . are connected. The distributer
wires are connected to the top of the
plugs. The intensifier is secured to the
dash by two small brackets. Each of the
firing plugs on the engine has one of these
plugs in clrcuit. They not only are sup-
posed to improve the igniting sparks, but
they give some clue as to how the engine
is firing.
Contributed by HAROLD JACKBON.

Alarm for Filling Oil Cans
YLINDER oil and other thick fluids
often cause trouble in cold weather,

as they pour slowly, and the cans over-
flow when allowed to fill without atten-
tion.

An alarm to overcome this difficulty Is
shown ih the illustration. It is made of
an ordinary wood packing box with a
truncated V-shaped piece of flat iron, 14-
fnch thiek, to guide a stem supporting a
platform on its upper end. A 14-inch rod

OILCAN

Oil can weighing machine. When the oil can
is full of oil it forces down a contact by weight,
a bell rings, notifying the garage attendant that
the can is full. Especially applicable to heavy oils.

surrounded by a spiral spring constitutes
this stem and moves freely up and down.
A flat spring at the lower end serves to
make contacts when the proper weight has
been reached to depress the platform. The
device can be adjusted by filling the meas-
ure or can, and setting the spring to the
proper tension, after which no attention
will be required. The bell will ring when
the can fills as it is set to measure.
Contributed by Howarp S. BABCOCK.
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Voyages Beyond the Visible

NDER the influence of invisible
rays many substances assume beau-
tiful coloring in the phenomena of
fluorescence. Dame Nature in one

of her more beautiful moods, takes color-
less rays and by some wonder of her great
laboratory throws them back in every
concelvable color. With a few pieces of
homemade apparatus anyone can enjoy
the experiments to be described and add
not a little to their conception of the in-
finite wonders about us.

To avoid confusing the expressions,
fluorescence and phosphorescence, it might
be well to state that fluorescence is the
light emanating from a substance while
under the influence of the invisible ultra
violet rays, while phosphorescence is the
property certain substances have of stor-
ing light energy and again giving it off in

" the dark. Though entirely different prop-
erties, some substances possess both in
varying proportions.

/Tenm'na.ls ~
Spark Gap \
/ - m—
)
\
Slide —~
Tm Tube —

Detail of " Generator

"Arrangement and mounting of a spark gap with
metal electrodes and spring terminals for pro-
ducing ultra-violet rays

The ultra-violet generator may be of the
simplest type, a homemade spark gap
mounted in a box, with a hole cut in one
side to permit the rays to pass through.
For those who care to construct a gen-
erator for the purpose the illustrative dia-
gram shows a type readily made.

A small wooden box is fitted with two
specially long binding posts to act as sup-
ports for a pair of iron electrodes. These
rods are rounded at the sparking ends and
the other ends extend through the side of
the box and are fitted with insulating
handles for adjusting. Terminals are ar-
ranged on the top of the box for the pur-
pose of connection to a current ecircuit
with its coil, inductance, and capacity.

A one Inch hole is cut in the bottom of
the box and below this hole is arranged a
narrow slide for the insertion of glass or
other plates as the experiments require.
Attached to the slide is a short tin tube
to confine the rays in a beam. The box is
attached to a burrette clamp, the outer
clips of which are removed, a screw pass-
ing through the back of the box and into
the clamp. Thus the generator may be
mounted on a ring stand.

To energize the gap we will require a
spark coll giving a 14 inch spark or better,
the upper limit on the construction shown

By M. R. McCabe

being a 14 K. W. transformer. Beyond

this power the heat and noise are rather
objectionable.

A one or two inch spark

Apparatus set up and ready for work on the
laboratory table.

coil is preferable. The usual radio con-
denser is used or any high tension con-
denser that will give a good spark in the
gap. An inductance is also required, the
usual sending helix, or if none is at hand
eight or ten turns of heavy stranded wire
around a cardboard tube will suffice, The
instruments are wired according to the
diagram, which many will recognize as
the usunal radio transmitting hookup.

After arranging the apparatus using as
short connections as possible, close the
switch to the current supply and adjust
the gap to the greatest length that will
give a steady flow of sparks. When ad-
justed, the base of the ring stand will be
flooded with ultra-violet light mixed with
the visible blue and violet rays. To con-
tinue the experiments a few beakers and
saucers are all the other apparatus re-
quired beyond the chemical and other
substances to be mentioned.

We are now ready for the trip to the
land of invisible colors. Fill a beaker
nearly full of water and set it on the base
of the stand under the generator. Drop
several pieces of horse chestnut bark on

Generator

Method of Mounting

Mounting of the generator and projecting tube,
which are shown in section in the first illustration.

the water. Let them stand a few minutes
and no change in bark or water is noticed.
Turn out all lights in the room and switch
on the generator. Instantly we note a
bluish gray fluid clinging to the bark like
barnacles. The invisible asculin has been
revealed in the rays of ultra-violet light.
Boil some of the bark in water and filter
and you will have a colorless fluid; let the
rays fall upon the solution and it gives
oftf a blue glow,

Soak a strip of filter paper in the solu-
tion and let sunlight pass through a prism
and fall on the paper. The spectrum so
obtained will be much longer than usual,
because the treated paper reveals the
ultra-violet rays beyond the visible violet.

A very beautiful experiment, readily
performed, utilizes common red ink as its
subject. It has often been noticed that
when a large blot of red ink dries it is
fringed with green. We can reveal these
colors in a very startling manner.

Take a deep glass vessel with straight
sides, a tall beaker or glass graduate wil}

Inductance
/Condetur
\ J Generator
5] ca W
i — e

General connections of the ultra-violet ray lamp
for the interesting experiments described.

do nicely, and fill with water. Stand this
on the generator platform under the tube
and let the water become perfectly still.
Switch on the generator and with a pip-
ette gently deliver a drop of red Ink on
the surface of the water. The drop will
contract on the surface but the center will
sink, forming a tube, the denser coloring
matter forming the outer rim. But in-
stantly the tube breaks into a parachute
of waving red and green, the outer rim of
which breaks up into tubes to go through
the same phases as the parent stem. The
figure retains its shape for several min-
utes if the water is kept still and looks
very beautiful with its waves of green and
red. Viewed from above the edges of the
figure are tinged with gold. On placing a
drop of heavier liquid, say sulphuric acid,
on the surface of the water, it will sink
and set the entire figure Into motion, giv-
ing the appearance of a seaweed moved by
water currents. One can hardly realize
the beauty of this simple experiment with-
out trying it.

Pour a small quantity of crude resin
oil on a watchglass and place on the gen-
erator base. This ol is nearly opaque but
when the generator is started it glows
with a delicate sky blue fluorescence, quite
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out of keeping with its appearance under
white light. The same phenomena is no-
ticed in parafiin oil which glows blue
around the edges.

Some nettle leaves are bruised in alco-
hol with a glass rod, allowing them to
soak an hour. Filter the mixture and
pour into a watchglass or beaker. The
solution has a bright green color, but on
placing it under the generator and switch-
ing on the current it is imstantly trans-
formed to a bright blood red. A novel
method of demonstrating this is to cover
the beaker with a piece of cardboard with
a small hole punched in the center. The
path of the rays streaming through this
hole will be blood red.

The coal tar dyes are very remarkable

High

HEN the electrical generator
changes the energy of the coal
pile or the water-fall into electri-
cal energy, it is not in suitable
form to be transmitted any great distance.
The electrical pressure or voltage is too
low and the current too high. The trans-
former at the power station is used to

Corona on a 250,000 volt experimental

The corona was produced by using one thousand

times the proper voltage.

increase the voltage and lower the current.
After the power passes over the trams-
mission line and reaches its destination it
again goes to a transformer and the volt-
age is reduced to a safe value to operate
motors and lights.

The greater the power and the greater
the transmission distance, the higher the
voltage must be. The highest transmis-
sion voltage used at present Is 220,000
volts in California, where over 100,000
horse power are sent from the water-falls
in the mountains, about 300 miles away
to cities, farms and factories on a single
three-conductor line. At a million volts it
would be possible to transmit 3,000,000
horse power 1,000 miles on a single power
line.

There are many problems in power
transmission which must be solved well in
advance of actual needs. It is necessary
to look many years ahead. For instance,
over ten years ago an experimental
220,000-volt transmission line was built
and various problems investigated. At
that time transmission at such high
voltage was hardly thought of. It was
only last month that the first commercial
220,000-volt line was put in operation

in their effect on light. If a grain of
fluorescin is gently placed on the surface
of a beaker of water it will sink and leave
behind a yellow train with a brilliant
green fluorescence. ‘This experiment suc-
ceeds with most artificial dyes that water
dissolves slowly, markedly so with eosin
and erythrin. A very beautiful effect is
obtained by mixing together several grains
of each substance and placing them si-
multaneously on the surface of a beaker of
water. A truly startling bouquet of colors
will result, interweaving and mingling to
give myriad hues and shades.

Sulphate of quinine to which has been
added a small quantity of dilute sulphuric
acid will give a delicate blue tinge when
placed under the influence of the gen-
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erator. “Canary Glass” which is yellow by
transmitted light gives a beautiful green
glow under ultra-violet light by reason of
uranium salts present, which are highly
fluorescent. Crystals of uraninm salts may
be used as cbjects.

There are a number of minerals that
exhibit the property of fluorescence. Will-
emite 18 possibly the most common; being
a natural sillcate of zinc it gives off a
briliiant green glow when placed on the
generator base, while silicate of soda or
water glass eniits a blue glow.

There are a host of variations possible
with the above experiments. Thus, a note
written with sulphate of quinine in solu-
tion is invisible but can be easily read
under the generator.

Voltage Transmission

By F. W. Peek, Jr.

Consulting Engineer, General Electric Co.

with transformers built in Pilttsfield—
monsters compared to their ancestors of
a few years ago. In September, 1921, the
first experimental 1,000,000-volt line was
tested in the High Voltage Engineering
Laboratory in the same city. It is still

too early to say if such high voltage will
ever be required in practice.

1,200,000 volt lightning stroke on
a shielded insulator string during a
heavy rain. It will be noted how
the display is magnified by the pres-
ence of rain drops, and in the larger
photograph they appear quite sta-
tionary, as the exposure really lasted
less than one-millionth of a second.

line.

One of the great problems to solve in
high voltage or high pressure transmission
is to keep the power from leaking from
the wires. If the wires on a high-voltage
line are too small there is a hissing noise
similar to steam escaping from a high-
pressure steam pipe. There is also a
crown or glow of light around the wires
which is called corona. Corona Is very
wasteful and must be prevented. The
power will also leave the wires by an
arc jumping between lines if they are too
close together, or around the porcelain in-
sulator chains if they are not properly
designed. The men in the High-Voltage
Engineering Laboratory are engaged in
solving the problems involved in coping
with these and other difficulties of high
potential practice.

In addition to keeping the power cur-
rent from escaping from the conductors
there is the very lmportant problem of
keeping destructive lightning currents
from the conductors or at least discharging
them harmlessly to ground when they
reach the line. This problem is also being
investigated in the Laboratory with the
lightning generator. The first lightning
generator built in 1918 gave 200,000 volts.

sulator string, due to
ally beautiful display.

This was increased to 750,000 volts in
1916 and has just now been successfully
increased to 2,000,000 volts.

Power electricity flows steadily along
the conductors, increasing or decreasing
with the demand as lights or motors are
turned on or off. With lightning, a few
million horse power are released in a

A great electric arc or flashover across an in-
ive volt: : an

fraction of a millionth of a second. There
is a flash and a crash and much destruc-
tion. Lightning is the “electrical dyna-
mite.” The lightning generator gives
2,000,000-volt flashes with all the char-
acteristics of real lightning. The light of
the large flash is blinding and is accom-
panied by a loud explosive report. All
this takes place in a part of a millionth
of a second and the power may reach the
enormous value of a number of millions
of horse power. Wooden posts of large
size are readily shattered and blown
apart. Lightning protection of villages
and power plants Is now being investi-
gated. Although lightning waves travel
along transmission lines at 187,000 miles
a second, laboratory methods have been
devised for actually measuring them as
they speed along.

The good that the electrical industry
and the electrical transmission of power
is doing for mankind can best be realized
by these figures. A single 220,000-volt
transmission line In a year can transport
for 300 miles energy equivalent to 1,000,000
tons of coal! A 1,000,000-volt line could
transport for 1,000 miles twenty-five times
this energy.
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USICAL instru-
M ments can be di- 307‘(/5.5‘
vided into two i

classes, those producing |
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Electric Bottle Chimes

gell meclhanism

)
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sounds by percussion, and \'\
those which pass from note ||}
to note without the stac- h
cato effect. The latter class ||
of instruments in some e M

cuses may be said to pro- & S
duce a continuous sound
running up and down the f

scale, ‘

in accordance with / '
Gs;

the notes of the plece being
played. The piano is the
leading representative of f
the percussion instrument, ’{,r
and the organ of the other {
type. When we consider the o

mathematles of music, that [I| '~ Sw/fch

notes vary in rigid mathe- If
matieal ratios, it seems per- /
fectly right to approve of /
the percussion instruments, i

wide popularity,

notably ==

the piano. ! /9///// /415” Z 7 [
Iiveryone is familiar with T = = ]

the xylophone, whose notes — .

are produced by the strik- = i

ing with a hammer on
blocks of wood resting on a
couple of tightly stretched
strings, the blocks being
cut so as to give the notes .
of a musical scale. A variation on this
was once made by a persistent individual,
who accumulated stones to give him a
sufficient range of notes for fairly good
execution. It is a percussion instrument
that we here describe, in which the objects
struck are bottles, tuned by the introduec-
tlon of exactly the right quantity of water,
and struck by wooden headed hammers,
each hammer actuated by the mechanism
of an electric bell.

It is of some importance to get the best
quality of bottles, that is to say, those
whose qualities will give the most musical
sound. Such are French clear glass bot-
tles of liter or quart size. Each bottle is
tuned by the introduction of water; the
more that is put in, the higher is the note
which will be produced. If too much
water is put into a bottle, a little can be
withdrawn by a syphon.

Upright pleces of wood four feet three
inches apart, measured from inside to in-
side, are the maln supports of the instru-
ment. A strip of wood an inch thick and
three inches wide, has a row of eight holes
bored down its central axis, so that they
are about six Inches apart. The holes
must be such as to accommodate the neck
of the bottle immediately below the lip.
‘The board is then cut in two with a rip
saw down {ts axis. The two pleces are
taken by’ a gain cut into the side pieces
near their top. When the two are brought
together they will grip the neck of eight
bottles and are secured by wood screws.

This gives the bottles for one octave.
One or two additional rows of bottles may
be mounted below these, and three octaves
will be found quite enough to give excel-
lent results.

A wooden ball thrust upon a wire about
a sixteenth of an inch thick will serve for
the tuning hammer, and bottle after bot-
tle may be struck and water added and
withdrawn, until the right note 1s reached.
A plano, a tuning fork or a pitch pipe
may be used for the tuning, for once a
single note is obtained, anyone with a good
musical ear can tune up for the whole
scale,

Towards the base of each row of bottles
there 18 a wooden shelf secured In the
same way as described for the rack hold-
ing the bottles. It must not touch the
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Front view of the bottle chimes and side view, showing clearly how they are
mounted and the general arrangement of the bell mechanism and keyboard.
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glass. On it there is secured for each
bottle the striking mechanism of an elec-
tric bell, whose gong and appurtenances
thereof have been removed by the hack-
saw and file if necessary. The contact
which causes the hammer to vibrate is
also removed, for if left in place it does
no work, as the bells are connected as for
single stroke. The metal head of the ham-
mer is removed and replaced by a wooden

Lamps in borrles

Single stroke
i [0€l mechanism

~

[
t
!

i
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]

A
N N Swifch keys
Master interruplter “~Battery

Details of the chimes, showing the bottles pro-
vided each with an electric light, the master inter-
rupter for the striking mechanisms, and how
the bottles are supported.

ball. The best way to secure the wooden
ball is by a thread cut on the end of
the stem. One bell mechanism is pro-
vided for each bottle. They are secured
to the shelf in such a position that when
a current passes through the magnet, and
the armature {8 attracted, the wooden ball
strikes the bottle well above the water
level. Just as it 18 essential that the ham-
mer of a piano should strike the string
in a certain place to get the best results
in the way of overtones, so undoubtedly
there Is a proper place for each bottle to
be struck to obtain the pleasantest sound.

The contacts for each bell are such as
to constitute it a single stroke bell, and
to obtain the purest sound when the arma-
ture 1s attracted and reaches the stop,
which may very well be an adjustable one,
the wooden bail should not be in contact

with the bottle. The last
minute fraction of the
stroke of the hammer
should be obtained by the
elasticity of the stem.

Sometimes, however, a
note is to be damped, and
on the piano one of the ped-
als is devoted to this pur-
pose. It would be a simple
matter to give the shelf
carrying the bell mechan-
isms a jJournaled support,
so that by pressing the ped-
als the bell hammer can be
brought a fraction of an
inch nearer to the bhottle,
when it will give a dead-
ened sound. The best way
to mount the bell mechan-
isms 1s with the hammers
in the vertical plane.

At a proper height from
the ground a shelf is pro-
vided which carries a row
of keys comparable to those
of a piano. Each key when
depressed makes an electric
contact which actuates the
bell hammer, the electro-
& magnet appertaining to
which is connected to that
key. A storage battery will
supply ample current for
the muslician.

In the circuit with all of the striking
mechanisms there is a master vibrator or
interrupter. When a key is depressed, the
current to its particular striking appliance
goes through this interrupter, so that a
continuous striking is produced as long as
the key is depressed. A quick touch gives
staccato, while a longer touch will give a
legato effect.

Such is the electric carillon. It will be
observed that the touch is independent of
the performer, but we do not think that
it would be beyond the talent of some of
our readers to substitute for metallic con-
tacts, carbon contacts and perhaps even
sliding carbon contacts, so as to produce
what we might term a microphonic grada-
tion, by which the current could be made
weaker or stronger and consequently the
blow upon the bottle would be change-
able also by varying the touch. It is also
suggested that each bottle have suspended
within it a miniature lamp to be lighted
when the note is given, the bottles being
colored by various colored liquids.

The wooden balls are substituted for
the iron ones generally used, to soften the
sound. The sound can be softened still
further by wrapping the ball in thin
leather, such as a bit of a kid glove, or
in a piece of cloth.

The diagram clearly explains the con-
nections and the general dimensfons are
also gliven.

The bottles must be tightly corked. The
best plan is to use a very thin cork and
cover it with sealing wax.

If we used a long cork forced into the
neck of the bottle, it is obvious that ft
would change the volume of the empty
portion of the bottle and thereby un-
doubtedly affect the note; and, of course,
once the cork is in, nothing much could be
done to bring the bottle back to its proper
note. It would also compress. the air
slightly, and while all these things would
militate against the use of a long cork,
it really suggests a method of fine tubing
which could be applied in practice. The
bottle could be made to give almost a
right note by a shade below its proper
pitch, and then by inserting the cork to a
sufficlent distance, the note could be
brought up little by little until an exact
rendition Is obtained.
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Echo Deep-Sea Sounding

HE original system of sounding at
sea by lead affixed to the end of a
marked line was of the crudest
possible description, and to make it
of any approximation to accuracy it was
necessary to have the ship go at a low

used to serve on the Mississippi steamers,
adopted this as his nom de plume.

The Behm electric sounding apparatus
operates entirely from the ship. The ship
carries a microphone at each side, set
below the water line. An explosive shell
is dropped close to one of the microphones
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largely in this flat spring, and it i{s found
to rotate the disc with such accuracy that
it can be relied on for the most delicate
and precise measurement. While this
magnet is excited the disc is stationary.

If the current passing through this mag-
net is cut off or sufficlently reduced so a®

Behm sounding apparatus. On the left is the scale which is supposed to be before the pilot’l'or captain’s eyes when soundings are being
the bomb

The
taken. A light streak on this gradua

shows the depth. In the middls there is the

into the water. This

bomb explodes at a few feet below the surface and affects a microphone in its immediate vicinity. The echo from the bottom affects another micre-
phone, and these operate the two magnets of the measuring apparatus shown on the right. . See diagram below.

This was not a handicap in the case of
salling ships, whose normal speed was
not too great to interfere with sounding.
To compensate for the motion of the ship,
if it was going fast, the lead was thrown
as far in advance as a powerful man
could project it. When the depth of water
was great, the line would perhaps be led
all along the side of the ship, the idea
being that when the ship had gone ahead
enough to bring it over the lead, the line
would be practically vertical.

Considerable skill was required in this
sounding to throw the lead just the
correct distance to secure a vertical
line as the ship came over the lead
resting on the bottom. Two leads
were carried, one heavy and one
light, the heavy one called the
“dipsy” lead, an abbreviation for
deep-sea lead, aad the lighter one
for shallow waters. Sallors called
them the blue pigeons. The work of
sounding, which required the full
power of a man and the handling of
the wet line, was thoroughly hated
by the sallors.

On steamers the greater speed
hampered the usefulness of this
primitive method of sounding; the
speed had to be reduced for the op-

and detonates a few feet under the sur-
face. The sound waves go through the
water to the bottom and are echoed back
to the ship. The body of the ship inter-
vening between the two microphones has
protected one of them completely from the
effect of the detonation, but the echo from
the bottom reaches the distant micro-
phone, hitherto inert, and affects fit.
The transmission of sound in water
takes place at a speed of about 700
fathoms to the second. The interval be-
tween the sound and echo has to be

eration and one of Sir Willlam
Thompson’s achievements was his
sounding apparatus. In this a glass
tube sealed at the upper end with a
welight attached 1s lowered to the
bottom ; a piano wire with reel rep-
resents the sounding line. What
this did was to measure the pres-
gure of the water. The pressure In-
creasing with the depth, compressed
the air in the tube and the water
rose in the interior. The inner sur-
face of the tube Is coated with a
material which changes color or
which is washed away on contact
with water, so that when the tube
is raised and examined, the position of
the mark made by the water shows what
the pressure has been, and from this the
depth 1s determined. This device could
be used by a ship at full speed, as it
makes no difference whether the line goes
down vertically or not.

On the Mississippl a marked pole was
used for sounding and one designation of
the depth included the use of the words
“mark twain.” Samuel J. Clemens, who

held

clockwise, actuated by the

MICROPHONE 1

Simplified diagram of the apparatus. The central disc is
on the left by the vertical magnet.
When the first explosion cuts out the current, the disc turns
fiat spring, and is arrested by the
brake, when the horizontal magnet on the right releml its
armature under the action of the echo on the second telephone.
Only one of the lamps is shown, and on the lower left is
cartridge apparatus.

against the flat spring

measured therefore with the extreme of
accuracy to secure results.

The essentlal feature of this is a disc
which is free to turn, and which if released
will be turned part way around by a flat
spring bearing against a protection on its
circumference. To the disc there is at-
tached an iron armature and the magnet
below attracting 1it, holds the disc sta-
tionary and puts the flat spring under
tension. The essence of the apparatus lies

to release the armature, the flat spring
rotates the disc clockwise, always with
what we may call absolutely the same
speed. On the right of the disc, as shownm
in the diagram, there is a horizontal mag-
net with its armature carried on a
spring, and this armature when held at-
tracted to the magnet closes the circuit
through the magnet, so that if released
therefrom the circuit will be absolutely
broken. If it i3 so released, the armature
flles to the left, strikes the periphery of
the wheel whlch is toothed, over what
may be termed the working arec, and
arrests its motion completely. The
microphone, which is affected by
the detonator, is connected with the
circuit of the left hand or releasing
magnet. The effect of the detona-
tion on the microphone reduces the
current through the magnet, so that
it releases its armature, and the
disc rotates. The sound goes to the
bottom, Is echoed back, acts upon
the other microphone, and this in
tarn releases the armature of the
detent magnet which flies against
the rotating wheel and arrests its
motion. Specially made microphones,
whose construction Dr. Behm does
not disclose, operate the two mag-
nets.

The disc carries a mirror at its
center and the rays from an electric
lamp are reflected from this mirror
upon a graduated scale. When a
sounding i{s to be taken, the disc is
turned to the left and held fixed by
the left hand vertical magnet, and
the mirror reflects its bar of light
upon the zero point of the scale.
When released, the bar of light
travels over the scale until the sec-
ond microphone operating on the
horizontal magnet at the right ar-
rests the motion of the disc, and the
bar of light projected from the
mirror i8 held stationary at a point giving
the depth of the water.

As worked in practice, there are two
projection lamps, one to the right and
one to the left of the disc, and there are
two mirrors carried by the disc. When
the first mirror gets out of the range of
the left hand projecting lamp, the second
mirror comes into the range of the right
hand lamp, so that the effect of the two
lamps is to double the range.
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Odd Magnetic Experiments

By T. O°Conor Sloane, Ph. D.

F the elements which compose the

earth carry out the numerical theory

of electrons, and if we have found

the one of highest atomic weight,
there must then be 92, and the whole
world, as far as we know, is built up of
this small number of elements.

T

A

The magnetic mountain of ancient fable, hold-
ing the armored knight, his spear and sword
against its sarface.

There is a sort of increase in number
of elements by what are known as
isotopes, which are the same elements
varying slightly in atomic weight. They
are found among the metals of higher
gtomic weights and non-metals, the larger
proportion belonging to the first division.

It is fair to say that if one were asked
to name the strangest of the metals,
radium would be the one selected. It is
exceedingly rare, and if it did exist in
quantity in the elemental state, would not
be a very pleasant neighbor.

If now the question of which is the
strangest of the elements is restricted to
electrical relations, one of the commonest
of them all would be selected, one which
is present everywhere in the world in one
form or another, and which comes near to
possessing absolutely unique qualities.
This metal {s iron.

It 1s one of three metals which is at-
tracted by the magnet, which is equivalent
to terming it a conductor of electromag-
netic lines of force. Nickel and cobalt, the

Chi d to be turned by the

action of a magmet or loadstone within it, so as
to point always to the south. It is to be assumed
that the jolting of the cart assisted its move-
ments.

other two of the little group, are very
greatly inferior to it, in this respect. By
proper treatment, which Includes alloying
or combining it with carbon, and often
with other metals so that It is a steel,

and by magnetizing it, us it is called, iron
becomes a permanent magnet,

If we go into nature and examine min-
erals, we will find one mineral which is
attracted by the magnet and some samples
of which possess magnetic force, or in
other words, are polarized. The polarized
mineral is the natural magnet. This min-
eral is an oxide of iron (Fe,O,), which is
called magnetic oxide of iron, or if polar-
ized is called the loadstone.

It is really one of the wonders of nature
that iron stands alone in these respects,
hecause, although nickel and cobalt ap-
proach it, iron has no real rival in mag-
netic quality.

In the old books of travel and fairy lore
we read of the magnetic mountain. In a
rather famous book of the eighteenth cen-
tury depicting the life and adventures of

Armored loadstones with top and bottom pole
plllecel of soft iron fastened on by the wires as
shown.

A more modern armored loadstone. The arma-
ture is shown separately and is also shown as
being removed by sliding off to one side. (NS)
represents a magnet cut in two; the part marked
(8) will develop a north pole to the left, and the
Ei.cl: marked (N) will develop a south pole to the

t.

Peter Wilkins, a novel much admired in
its day, a sort of Robinson Crusoe story,
the hero finds himself alone on a ship
which is drawn through the ocean for a
long distance without being propelled by
the wind. Eventually the vessel strikes
upon a rock at the foot of a cliff and stays
there. Going below deck the hero finds a
lot of iron bars, and picking up one of
them it is jerked forward violently
through the air to the bow of the vessel.
Pursuing his investigations with various
objects that he finds there, he discovers
that only iron and steel articles are at-
tracted to the bow of the vessel, in other
words, toward the mountain, which turns
out to be a magnetic mountain of load-

stone. The magnetic mountain figures in
other fiction, and we reproduce from an
old book a picture of a warrior in his
armor, held along with his spear against

Magnet immersed in water and kept in almost
indifferent flotation by a piece of cork.

a loadstone rock, powerless to detach him-
self,

The loadstone has been known for many
centuries. The Chinese are sald to have
used it on chariots upward of 1,000 years
ago; as they do everything the reverse of
the Caucasian, they assumed a loadstone
to be pointing toward the south. One of
the illustrations shows a little figure of
jade supposed to be sixteen inches in
height, carried on a car and provided with
a loadstone so as to point toward the
equator.

One of the celebrated early books on the
magnet is that written by Willlam Gilbert
in the Latin language which is dated, and
this gives an astonishing amount of tech-
nical information on the magnet, natural
and artificial.

Providing a loadstone with iron ter-
mninals arranged to fit it as closely as pos-
sible and placed one at the north pole and
the other at the south pole, was called
arming a loadstone. Gilbert found that
by doing this he made it much more pow-
erful and he gives an illustration of three

(R
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Ancient floating compass, in a sense the prede-
cessor of the modern spirit compass.

such armed loadstones, one hanging from
the other, and says that sometimes even
a fourth will cling to the three. Another
of our {llustrations shows a more recent
system of arming a loadstone, so that both
poles will simultaneously attract an arma-
ture with the action of a horseshoe mag-
net. This is taken from an old book of
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scientific recreations called “Hutton’s Rec-
reations in Mathematics.”

But even in Gilbert’s day it was found
that artificial magnets could be made by
stroking bars of steel with a loadstone. He
and other experimenters of that epoch
used flotation in water in work upon the

Compass equipped with a sighting bar in order
to get bearings of objects.

directive power and dip of the magnet,
and in the original Gilbert De Magnete
there is a picture showing a magnet thrust
through a cork so that it barely could float
fn a vessel of water. If a bar of steel is
got into equilibrium by this arrangement,
the cork being whittled, filed or sand-
papered away until the bar barely floats,
and if then the bar is magnetized, it

Old-fashioned way of magnetizing a piece of
steel held against a poker, by stroking with tongs.
Reproduced from an old book.

would show dip and direction very nicely
when floated in water.

The next illustration shows a good
example of early compasses. It is hard

Attaching Coil Cylinder Ends

WAY in which to fasten a tuning coil
cylinder to the disc-ends without the
use of glue is here described.

Method of attaching the flanged ends to a
cylinder for winding a coil on.

A small piece of brass one sixteenth
inch thick by five sixteenths Inch wide is

to set a precise date which will express
the first use of the compass by mariners.
The wonder is how they could use it with
any satisfaction on account of the crude-
ness of its construction. The plain card
compass of today is an immense improve-
ment on the old-time floating compasses,
and even though hung in sensitive gim-
bels, is very unsatisfactory. Curiously
enough, to Improve and make it dead-
beat and to reduce the friction on its
pivot, the modern American instrument
makers have gone back through the cen-
turies to the floating compass. The magnet
in modern floating compasses is attached
to a card provided with air chambers, so
that it will nearly float in alcohol. The
compass bowl is then filled with alcohol,
which, buoying up the card, reduces the
friction on its point and incidentally
makes it dead-beat. Sir Willlam Thomp-
son’'s compass depends for its dead-beat

factor on the reduction of the moment of

the rotating parts, using no fluid for im-
mersion.

Now the mechanical compass based on
the gyroscope is beginning to take the
place of the magnetic one, and electricity
is directing vessels by radio.

The older manuals give quite elaborate
directions for magnetizing steel.

One of our illustrations, which s a re-
production from one of the “Every Boy's
Books” so popular one or two generations
ago, shows an odd way of making a mag-
net by stroking the piece of steel with a
tongs while it is held against a poker by
a thread. We should not like to guarantee
the production of a magnet of any power
by this method.

And now to come down to the present
we give a counle of simple experiments
with a horseshoe magnet. In the first
one a plece of iron wire is bent as shown
and is to be held upright by a magnet,
which is kept ahove it with about a quar-
ter of an inch intervening. The hand must
be held very steadily. The magnet can
he supported otherwise. Sometimes the
wire will vibrate rapidly back and forth
in a quite striking way. It may be six or
eight inches long. This is a good test for
steadiness of the hand. The arm should
press against the table edge.

The other experiment is ensier. A steel
paper clip or other piece of iron is tied
down by a thread attached to both ends.

procured. This strip when bent must be
shorter from bend to bend than the tuning
coil cylinder. Bend half an inch of each
end as shown and drill a hole through

((;ilch end and through the center of each
sC.

On the core-end on one side a binding
post (B), which may be procured from a
bhattery, is put into place. Then on the
right-hand disc is placed a binding post
much longer. ‘The binding nut (C) is then
turned until the tube and end pieces are
drawn tightly together. (F) is a groove
in the discs so that the tube will fit snugly,
?Ft this groove ix not absolutely essen-

al.

Contributed by ARTHUR GUSTAFSON.

HIZ illustration shows how an electri-

cal experinienter can make use of an
old phonograph record. Phonograph rec-
ords being a non-conductor of electricity,
can be used In several ways in the con-
struction of electrical apparatus. In this
case an old record is used as the core on
which to wind the coils o1 a rheostat.

A circle of one-sixteenth-ir.ch holes are
drilled through the record, as shown,
about half way between the center and
the circumference of the disc. The re-
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Modern experimenter’s magnet, keeping & wire
on end by magnetic attraction. It will be found
to vibrate back and forth in quite an interesting
WAaYy.

It is picked up from the table by the mag-
net, which is then pulled away from It.
1t will float like Mahomet’s coflin between
heaven and earth. It can be made to os-
cillate like an inverted pendulum.

A version of Mahomet’s coffin, only instead of
being completely free in the open air, is tied down
to prevent it attaching itself to the magnet.

Phonograph Record Rheostat

sistance wire is then wound on as illus-
trated. Two binding posts are provided
at the bottom. One end of the winding
is connected to one binding post while the
other is dead-ended.

The other binding post is connected to
the rotary contact arm, which is pivoted
in the center of the record, this arm being
operated in the usual manner by a knob.

RESISTANCE WIRE

Very nice construction of rheostat built upon a
phonograph disc as a base.

Two brackets are rivetted to opposite
sides of the record, with which to mount
the rheostat. This rheostat is especlally
adapted to electro-plating work.
Contributed by HAROLD JACKSON.
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Clock for the Blind

By C. C. Campos

HE clock shown here is

designed for the use of the

blind and will tell the time
within the quarter of an hour.
It could easily be modified if de-
sired to tell the time within
smaller limits. It can also act
as a bedroom clock to give the
approximate hour in the dark.

There are two sets of keys,
which are arranged in circles to
cover the twelve hours. The
blind person knows what hour
each key refers to. If the key
of the hour at which the hour
hand is pointing is pressed down,
a bell will ring. No other key
of the hour set will produce a
sound.

For the minute hand there is
a bank of four keys. These indi-
cate by the ringing of a bell
which quarter of an hour them
minute hand s pointing at. Only
that button will cause the bell
to ring which is connected to the
quarter of an hour indicated by
the minute hand. Thus one bell
tells the story; first the hour
keys are pressed until the bell

and the ball, touching the seg-

CONTACTS
~—

WIRE TO KEEP
BALL FROM

mental circle, completes the cir-
cuit through the segment apper-
taining to the hour in question
by the inner wire circle. This
in connection with the elaborated
diagram which we give will make
the construction clear.

The minute hand works in gen-
eral on the same principle, except
that its runway, consisting of
two sets or broken circles of seg-
ments of wires, each segment
covering a quarter of the circle,
is insulated from the clock. The
ball as it {s drawn around short
circuits the two quarter hour
segments, so that when the key
connected to these segments [s
depressed, again the same bell
rings.

The person using the clock
presses the hour keys or push-
buttons until a bell rings, and
then by the position of the key
knows what the hour is. He
then presses one by one the other
four keys and the one which
makes the bell ring tells the

rings, then the fifteen minute
keys until the bell rings. The
two keys which cause the bell to
ring indicate the hour and quar-
ter hour, respectively.

To the end of each hand there
is attached a lead ball; the one

quarter hours. This clock is not
only for the blind, It also is use-

attached to the hour hand is se-
cured by a short piece of wire so
as to make electrical contact
with the hand. The ball attached
to the minute hand is secured by
a cord, so as to be insulated
therefrom.

For what we may term the
hour hand a runway Is provided
by two concentric circles of in-
sulated wire. A third broken circuit is
made by twelve segments of wire placed
between the two guiding circles. This
broken circle lies between the two guide
wires for the hour pawl. Each of the
twelve segments is connected individually

BATTERY
)

to its key and this when pressed closes.

the bell circuit if the ball is resting on its

6 5

Full details of a very ingenious clock designed for use by the blind.
Circles of push buttons are arranged, one circle to represent single hours,
the other for one-quarter-hour divisions. By pressing these tentatively one
bell will ring for the hour, and another bell will ring for the quarters
of the hour, so that the time is audibly given within fifteen minutes.

proper segment corresponding to the hours.

Another wire from the bell circuit runs
to the hour hand shaft, so as to make
electric connection therewith by a brush.
If the key appertaining to the hour indi-
cated by the hour hand is depressed, the
cireuit I8 closed through the bell and
battery to the hour hand through the ball,

ful for telling the time in the
dark, as in the midnight hours.

It will be seen that there is a
difference in the hour hand and
minute hand connections: the
hour hand connection is com-
pleted through the metal work
of the clock. The wire which is
shown running to the shaft of
the hour hand could be attached
simply to the body of the clock,
although the connection to the
shaft by a brush pressing on it
is preferable as being more di-
rect. It will be remembered that
the shaft of the hour hand is an-
nular or tubular, and lies outside the
minute hand shaft, so there is no inter-
ference with the brush connection resting
on it. The minute hand connections, on
the other hand, are, by insulated seg-
ments, bridged across by the ball as it
travels around. It is an interesting study
in electric connections.

Simple Magnetic Rectifier

of a magnetic rectifier it is well to

first inquire into its principle of
operation. ILet us consider the electro-
magnet (M) in Fig. 1. If this magnet I8
connected to a source of alternating cur-
rent, pole (P) will change its polarity
with every reverse in the magnetizing
current. Now suppose that a steel strip
or reed be secured to the pole (P) then
the polarity of this reed will alternate
with the reversals In polarity of (P), in
spite of the comparatively great magnetic
reluctance of the steel strip. It is evident
that the reed (R) will vibrate if placed
In a continuous magnetic field, and that
these vibrations will occur synchronously
with the alternations of the current in
coll (M). If the natural period of the
reed approximates the frequency of the
applied current, the amplitude of vibra-
tlon will be much greater than If the vi-
brations are forced.

This vibrating reed constitutes the main
feature of the rectifier. It only remains
to provide a contact point on the reed and
an adjustable set-screw provided with a
silver or platinum point. Referring to

BEFORE attempting the construction

Fig. 2, it will be seen that the reed makes
and breaks contact between (C) and (C')
once with each complete vibration; or in
other words, each time (R) swings to one
side 1t closes the circuit for an instant,
opening it with each reverse swing. Since
each complete vibration corresponds to a
complete alternation of the current, it is
plain that the circuit is closed only when
the current flows In a certaln direction.
This can be best understood by examining
the diagram in Fig. 8, where (R) repre-

Fig 1

R

Arrangement of an electro-magnet with vibrat-
ing reed, the magnet receiving an alternating
current, constituting the basis for an alternating
current rectifier.

sents the reed, and (A) the alternating
current curve,

The best material for the base 1s hard
rubber or bakelite. Ordinary wood can be
used, however, providing 1t is thoroughly
impregnated with a good grade of shellac.
A strong permanent magnet must be se-
cured for the field, and it should have
converging poles, not parallel ones; in this
way the whole field is concentrated to
the immediate vicinity of the vibrating
reed. The electromagnet may be of any
convenient size; the writer has had fair
success with an ordinary bell magnet,
used with a toy transformer to supply the
current. The magnet is held to the base
by a brass strap (D). The permanent
magnet is to be fastened with a wooden or
hard rubber cleat (E), so that it can be
adjusted to the most efficient position with
respect to the reed (R). The detafls of
the reed are given in Fig. 2, a; it may be
cut from either sheet steel or a broad
plece of clock spring.

The contact point I8 best made of sllver
or platino-iridium wire, rivetted through
a hole made In the steel strip by punch-
ing, holding the strip over a hole slightly
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Fig.2
Detail of Vibrating Reed

@

Binding Post

Details of the vibrating reed, permanent mag-
net and electromagnet of the magnetic rectifier.

larger than the one to be made. The cor-
rect length for (R) can only be found
after repeated trials, and depends a great
deal on the thickness and width of the
stock. To get the correct length, assemble
the instrument and connect coil (M) to
the source of supply; if the reed does not
vibrate freely, adjust the permanent mag-
pet; if it still refuses to respond, it is

Electric Combustion Tube Furnace
By ArraN R. KENWORTHY

SMALL, -tubular, electric furnace,
designed primarily for heating the
combustion tubes used in analyti-
cal laboratories, and capable of

attaining high temperatures in a compara-
tively short time, is described in the fol-
lowing article.

The body of the furnace is constructed
from a plece of brass tubing approxi-
mately one-eighth of an inch thick, 4
Inches in diameter and 12 inches long.
Three lugs are turned down on each end
of the tube and drilled and tapped to
take the small machine screws that hold
the end-plates of the furnace in place.

These end-plates are cut from a piece of
sheet brass three-sixteenths of an inch
thick, and should be approximately one-
half an inch greater in diameter than
the body of the furnace. In the center
of each Is cut a hole slightly larger than
an inch in diameter, and in each plate are
drilled three small holes to correspond
with the holes in the lugs on the body of
the furnace. In one of the end-plates at
a point halfway between the center and
the edge of the plate Is drilled a hole
large enough to take a small porcelain
insulating bushing.

The legs supporting the furnace can be
made from brass or strap iron, one-eighth
of an inch thick and three-quarters of
an inch wide. If they are made as shown
in the illustration, approximately 30
inches of material will be required for
each one.

N E—— ) {1

— 12, : 1 ]
Side %levatnon. Frat End Elevation
Combustion tnbe furnace for use in the labora-
tory for chemical work, en ling and for use on

the electrical constructor’s bench.

The resistance wire used for the heat-
ing element of the furnace should prefer-
ably be of a good quality of nickel-
chromium. A very good element can be
made by using the resistance wire from
one of the cheap electric toasters or

elther too short or too long. If it cannot
be made to oscillate freely by gradually
shortening it, then it s too short and
must be discarded. It is best to cut it as
long as possible to avold the necessity of
making a new one.

Set-screw (S) can be made by soldering
a plece of silver or the contact point of
an old electric bell or to the point of an or-
dinary screw. These two contact points
should be made as large as, possible, as
the current capacity depends considerably
upon their size. Five binding posts are
required. One of them should have two
connecting screws. The connections are
given in Fig. 4.

Diagram illustrating the rectification of an al-
ternating current by the transmission of one-half
of its wave only.

stoves which have recently made their
appearance on the market.

Ordinarily No. 20 to 24 B. & S. gauge
wire is used and the amount of wire
needed can be approximated by connect-
ing about 12 feet of the wire across a 110-
volt circuit and cutting down the length
of the wire until it glows a bright cherry
red. When the right amount of wire has
been determined, it should be wound into
a tight spiral one-eighth inch in diameter.
This spiral should then be wound on an
alundum tube an inch in diameter (inside
dimensions), and 12 inches long, spacing
the turns on the tube from one-half to
three-fourths of an inch apart.

The tube and the resistance wire should
then be covered to a depth of three-
fourths of an inch with refractory cement
that has been mixed with enough water
to form a stiff, plastic mass. Alundum
cement is recommended for this purpose,
but a mixture of fire clay and sodium
silicate can be used with satisfactory
results.

A very good heating element can be
made by winding the spiraled resistance
wire on a slightly tapered wood core one
inch in diameter, interposing a leaf or
two of oiled paper between the wire and
the core, so that the latter can be easily
removed. The wire and core should then
be covered with refractory cement as in
the previously described construction, and
when the cement has thoroughly dried the
wood core can be removed.

Connections are to be made to the heat-
ing element with a good quality of asbes-
tos insulated heater cord, the wiring in-
side the furnace being kept as far away
from the heating element as possible.
Connections should be brazed or welded,
as soldered connections will prove unsatis-
factory.

In assembling the furnace, one of the
end-plates Is fastened in place on one end
of the tube which forms the body of the
furnace, and the heating element is in-
serted in the furnace and held centered
while the space between it and the wall
of the furnace is packed full of insulating
material. If desired, the heat insulating
material can be mixed with a small
amount of plaster of Paris or refractory
cement and enough water to form a stiff,
plastic mass, which should be rammed
firmly into the furnace around the heating
element.
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Fig. 4

To AQ Mains

)
% To DC. Load

General diagram of the hook-up of the mag-
netic rectifier, shown in as simple a form as
possible.

In constructing this rectifier, it is well
to remember that the larger the magnets
used, the more positive will be the action.
Also, do not expect too much from this
little instrument; it rectifies but one side
of the cycle, and does not have as much
current capacity as a purchased instru-
ment. But for experimental purposes It
will be found to serve with credit the
stead of a more expensive rectifier.

Contributed by C. W. HALLIGAN.

House Bell and Alarm Circuit

By J. M. BELLAIRE

Paris Correspondent, PRACTICAL ELECTRICS

The furnsace should be allowed to stand
several days until the interior has become
thoroughly dry, after which the remain-
ing end-plate and the legs can be fastened
on. Before using the furnace at high
temperatures it should be operated at a
very low temperature for several hours
in order to drive out all the moisture.

A rheostat should be connected in series
with the furnace when general laboratory
work is to be done, for by varying the
resistance in series with it, the tempera-
ture can be maintained at any degree
desired.

Using a nickel-chromium wire for the
heating element, a temperature of 1,000°
C. 1,800° F. can be maintained in the fur-
nace for long periods. Slightly higher
temperatures can be attained, but are det-
rimental to the life of the heating element.

N old domestic telephone station 1is
procured, and the three posts are
connected as shown in the jllustration;
first, to the different alarm contacts;
second, to the button of the hall door;
third, to the battery and alarm bell.
Upon examining the diagram it will be
seen that when the door key is hung on
the hook, the ordinary circuit only may
be used. When leaving the house, we take

772 AR, 77
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Suggestion from France for wiring a house,
using the same circuit for the door bell, or in
the absence of the owner, for an alarm bell. A
hook switch on which the key of the house can
be hung, connects the door bell when the key is
there, and connects the alarm bell when the key
is removed, when the owner leaves the house.

off the key, and the hook, pulled against
the other contact by the spring, puts the
alarm circuit into service automatically.

In this circuit is Included a powerful
bell, which may be placed back of the
house to warn neighbors in case of house-
breaking.
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F all the instruments which con-
stitute the experimenter’s labora-
tory the most generally useful is,
perhaps, the galvanometer. It is

desirable, consequently, to have an instru-
ment which is as sensitive and as relia-
ble as possible, but in
view of the expense
many experimenters
attempt to build their
own,

The author wishes
to describe a rather
unusual type, which
should meet approval,
for it is not particu-
larly difficult to con-
struct, yet possesses
several advantages
over the other inex-
pensive galvanome-
ters.

The primary fea-
ture of this instru-
ment is that adjust-
ment is seldom re-
quired. It does not
even have to be
brought to a level
position before being
used. Besides this, it
is remarkably dead-
beat, due to the fact
that the entire mov-
able element is re-
duced to a single
wire—a wire which
is as fine as possible,
for on its fineness depends the efficiency
and sensitiveness of the device.

The prineiple on which this galvanom-
eter acts is this. If a current is passed
through a wire lying In a magnetic field
at right angles to the lines of force, the
wire tends to move through the field. the
direction of motfon being reversed if the
current is reversed.

From this it will be seen that there ure
only two essential parts to the instrument,

Section of One Arm
of Electromagnet

_JCo'-l of Wire

Front View Showing Essential
Parts of Galvanometer

4 4gauge
Wire
e

Flashlight Bul'l>

Details of the layout and construction of the
galvanometer, showing the moving wire which is
extremely thin and absolutely dead heat.

Frosted Glass

namely, a magnet and a movable wire.
Also, it will be understood that, since only
one wire lies in the magnetic tield, a horse-
shoe magnet with its poles close together
may be used, thus greatly increasing the
intensity of the resultant field.

The kind of magnet used is immaterial.
The object is simply to produce an intense
magnetic field of sufficient width to allow
a thin wire to move freely through it. Of
course, permanent magnets are more con-
venient and less complicated than the elec-
tro-magnets with their connections, but the
writer was unable to procure a permanent
magnet of a shape suitable for the pur-
pose.

The core of the electro-magnet shown
In the photograph was cast and machined
to the proper size. It was then wound
with about four pounds of No. 20 B. and S.
gauge D. C. C. wire. To allow the mov-
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Ultra-Sensitive Galvanometer
By Charles Mallinckrodt

able wire to swing unimpeded across the
field generated between the poles of the
magnet, the air gap should not be less than
one-sixteenth of an inch across, and should
be slightly arc-shaped.

A slot one-eighth inch wide and three-

the writer will refrain from describing
this particular one more fully, and leave
the construction of this part to the in-
genuity of the reader.

Inserting the movable wire was, prob-
ably, the most difficult task of all, for the
wire, being No. 44
gauge, was very
easily broken. First,
a proper length of
No. 44 gauge-copper
wire was taken and
a bit of heavier
wire soldered to each
end, thus facilitating
fastening it to the
adjustment device
and improving the
electrical circuit. The
wire was then bent
into the shape shown
in the diagram and
placed in position
carefully, so that, in
moving, it would not
rub against the poles
of the magnet.

The photograph
shows two knobs on
the cabinet. It has
already been stated
that one of them is
connected to the ap-

Two views of the galvanometer, one showing paratus with which
the interior construction, the other the closed the position of the
case. The reader will notice the peep-hole on the wire is adjusted. The

right of the case.

fourths inch deep is cut through the ends
of the poles for the purpose of observing
the deflections of the wire, or, strictly
speaking, for producing a shadow of the
wire.

The shadow is obtained by placingz a
flashlight bulb at one end of the slot. The
light from it passes through the opening
and falls on a piece of frosted glass placed
at the opposite end, on which the shadow
of the wire is plainly visible. In order to
prevent the shadow having a large penum-
bra, the bulb should have a small filament
and should be placed in the position shown
in the diagram.

The width of the shadow is greater
than the diameter of the wire; and the
amount of magnification is equal to the
ratio of the distance between the frosted
zlass and the light, and the distance be-
tween the wire and the light. Therefore,
if the light and frosted glass are equidis-
tant from the wire the ratio will be two
to one, or the width of the shadow will be
twice the diameter of the wire,

A small mirror is placed at an angle in
front of the frosted glass. In this way
the person using the instrument may ob-
serve the motion of the shadow without
sitting in an uncomfortable position. Glass
mirrors cannot be used for they have two
reflecting surfaces: but small metal mir-
rors are very satisfactory.

The scale can be readily marked on the
frosted glass, and it is seen through a eir-
cular aperture into which has been fitted
a camera portrait lens. The portrait lens
was used because it had a neat appearance
and could be easily removed for cleaning.

The position of the movable wire is ad-
justed by fastening it to two fibre dises
which are attached to the same brass rod
and which can be slowly rotated by means
of a miniature worm gear. The worm gear
consists of a cogged aluminum semi-circle
and a threaded brass rod which passes
through the side of the cabinet and is
connected to a knob on the outside. There
are, however, so many other equally meri-
torious methods of adjusting the wire that

other is used in con-
junction with a use-
ful, though not absolutely necessary part.
This is a rheostat which regulates the
amount of current flowing through the
flashlight bulb.

However, it may be well to make a few
remarks concerning the operation of the
instrument and the general results ob-
tained with it.

The flashlight bulb can, of course, be
operated on a battery, but the most in-
expensive as well as reliable way is to
use the ordinary lighting current stepped
down to the proper voltage by a toy trans-

Cast Iron Core of
Electromagnet
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Magnet core, which may be made of cast iron

and machined out with the requisite slots, for
sighting and for the moving wire.

former. If this is used, the wires leading
to the bulb should be kept well away from
those leading to the movable element, for
otherwise the induction currents would set
it in vibration.

The electro-magnet was designed to op-
erate on a G-volt storage battery, but, for
most purposes, the iron core retains suf-
ficient magnetism to elimminate the use of
the battery. On actual test, using no
battery, the current generated by heating,
for a short time in a mateh flame, a ther-
mocouple consisting of two wires, one iron
and one copper. was sufficient to deflect
the wire over the entire scale. Also, the
small amount of electricity set up by mov-
ing a wire past the pole of a weak horse-
shoe magnet was readily detected.

These tests were made using a No. 44
wire in the galvanometer, but No. 40 has
been used, and even then the results were
quite gratifying.
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Awards in the $50 Special Prize Contest

For Junior Electricians and Electrical Experimenters
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First Prize, $25

Harold Jackson,
R. 4, Box 141,

Kankakee, Il

Second Prize, $15
John Kurdziel,
3800 Archer St.,
Philadelphia, Pa.

Third Prize, $10

Amedeo Giolitto,

836 Illinois Ave.,
Rockford, I1.

1st Hon. Mention

Wayne Swingle,
1804 W. 4th St.,
Hastings, Neb. Texas

2d Hon. Mention

Woodson B. Matthews,
Lampasas,

First Prize
Electric Phonograph Stop
By HAROLD JACKSON

HE illustration shows how to make an
electric stop that will work on any

SLIDING CONTACT
MAKER

BATT

“—SPRING
CONTACT

TURN
TABLE BRAKE
Interesting example of a phonograph stop,

adjustable so that it can be used on records of
any length.

phonograph. Two contacts are used as
shown at (A) and (B). Contact (B)
when the brake is lifted away from the
turntable is automatically closed, taking
the position shown. The brake is held in
this position by a pawl (C).

Contact (A) is arranged to slide in and
out, so that it may be adjusted for records
of different lengths. This is done for each
record, by placing the needle in the last
groove of the record in question; the slid-
ing contact is then moved toward the
sound box arm until the point touches it.

The sound box is then swung over to the
outer edge of the record, and the brake is
lifted as described above. This closes the
contact at (1), leaving but one break or
opening in the circuit which is at (A).
The circuit is closed at this point also,
when the needle has reached the last
groove of the record and the brake is
put on.

Second Prize

Radio Window Display
By JorN KURDZIEL
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Unusual “radio” displdy, really a discharge of
high frequency electricity, designed to attract the
public to look into & show window.

HIC illustration represents a miniature
. radio broadcast station mounted on
cither table or show-window platforn.

The antenna masts are made from bus
wires to advertise them incidentally, or
may be constructed with toy girders from
children’s Meccano constructing sets. The
insulators may be of ordinary radio type to
advertise it, or may be of several beads
strung to a length of one to two inches, to
prevent an arcing over to the masts.

$50 IN PRIZES

A special prize contest for Junior
Electricians and Electrical Experi-
menters will be held each month.,
There will be three monthly prizes
as follows:

First Prize $25.00in gold
Second Prize $15.00 in gold
Third Prize $10.00 in gold

Total $50.00 in gold

This department desires particu-
larly to publish new and original
ideas on how to make things elec-
trical, new electrical wrinkles and
ideas that are of benefit to the user
of electricity, be he a householder,
business man, or in a factory.

There are dozens of valuable lit-
tle stunts and ideas that we young
men run across every month, and
we mean to publish these for the
benefit of all electrical experimen-
ters.

If in any way possible, a clear
photograph should be sent with the
idea; but if that is not possible, a
good sketeh will do.

This prize contest is open to
everyone. All prizes will be pald
upon publication. If two contes-
tants submit the same idea, both
will receive the same prize,

Address all manuscripts, photos,
models, ete., to Editor, Electrical
Wrinkle Contest, In care of this
publication.

Antennas proper may be also of bus wire
or of other suitable wire; the lead-in is
taken off in the center in the regular
broadeast station fashion, making a “T”
style antenna.

The lead-in then enters the broad-cast
station which is a miniature house of
cither wood or cardboard. The wire is
carried down through insulators at the
point of entry in the roof and in the table
top, within the house. Below the table it
is connected to the discharge ball of a fair
sized Oudin Coil. The idea Is to imitate
a broadeast station in actual transmission
of “radio waves” which in this case are
represented by a myriad of forked streaks
of fire.

The apparatus is tuned of course for
the desired effect by varying the turns on
the primary of the high frequency coil.
Opening up the spark gap as a rule
lengthens the high frequency spark. The
coil is working at its best when the spark
has assumed a clear ringing tone.

Third Prize
Lightning Arresters

By AMEDEO GIOLITTO

WO types of lightning arresters which

can be constructed from battery car-
bons are here illustrated.

Fig. 1 shows the type of lightning ar-

Lightning arrester for a single lead, the gap
being formed by two carbon surfaces facing each
other. These are the ends of flashlight battery
carbons sawed off in a miter-box.

rester which is to be used in connection
with a single line wire. One of the car-
bons is connected to the line wire, while
the other is connected to the ground. Now
should a high voltage be induced in the
line by a lightning discharge, a spark will
pass across the air gap formed by the two
battery carbons, and thus the charge on
the line will escape to the ground.

This simple lightning arrester may be
used for protecting a radio outfit. In this
case one of the carbons would be con-
nected to the aerial while the other is
grounded.

When apparatus connected to a com-
plete metallic circuit or two-wire line is to
he protected, the type of lightning arrester
as illustrated at Flg. 2 should be em-
ployed. It is made up from three battery
carbons, which have been sawed off and
ground down to the angle as shown.

When connecting up this lightning ar-
rester, any two of the carbons can be con-
nected to the two line wires, while the
third is connected to the ground.

Same kind of lightning arrester, but designed
for a double lead. Here the carbons have to be
sawed on a bevel, so that the three will come very
close and yet not touch.
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1st Honorable Mention

Circuit Tester
By WAYNE SWINGLE

The familiar ice-pick converted into an instru-
ment for testing circuits by puncturing the in-
sulation and coming in contact with the conductor.
A lamp in the handle tells of the condition of the
circuit.

HE circuit tester shown here is made

from an ice pick or awl ground to a
sharp point. A hole is drilled in the back
of the handle to carry a flashlight lamp,
being held in place by a jam screw. The
wiring connection can be seen in the illus-
tration. A flashlight dry cell which can
be carried In the pocket for work on long
or outside circuits supplies the “juice.”

This is especially adapted for finding
breaks in insulated wire by fastening the
helix clip to a binding post or other ex-
posed portion of the circuit and piercing
the Insulation at various points with the
tool until the break is found by the lamp
ceasing to light.

It is also very handy in testing wire-
less circuits, transformers, condensers,
ete. With the latter the clip may be
fastened to one set of the plates and the
point appllied to plates on the other set.

Practical Electrics for December, 1923

2d Honorable Mention
Flasher
By WoobpsoN B. MATTHEWS

N interrupter that can be easily ad-
justed for a wide range of frequen-
cles for induction coils and other appa-
ratus is often needed in the laboratory.
One can easily be made from a small
motor and a few parts readily procured.
The motor is mounted on a base and the
shaft is extended about two and one-half
inches by means of a collar with two set
screws. The next step is to make a
wooden roller 2 inches long by 114 inch in
diameter. Then with a pencil six rings
are drawn around this by holding the
pencil point against it as it turns, and six
short wood screws are screwed in on the
first ring, spaced equally. On the second
ring five screws are placed in the same
manner and one less screw is put in each
following ring and so on until the last
cirecle, which has only one screw, is
reached. Next the heads of the screws
are filed down so that they protrude only
slightly from the surface of the roller.

7 Wood Roller
with screws .
— P
B Z
/ | I Slider Rods-/

Flasher operated by an electric motor, the con-
tacts all being on the horizontal rods seen below,
no electricity going through the screws on the
cylinder.

Then on a small wood or fibre block, a
breaker arm and cam, and the spring and
its contact are fixed. Lastly the block is
drilled to take two slider rods, which are
mounted in the right position on the base

Breaxer Cam —»@

Contacts

Breaxer Arm _,. F

P.’."\'.".'

e
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Diagram of the contact, which is closed by the
screw-heads on the rotating cylinder and when
released opens itself.

parallel to the motor shaft. The object of
this is to provide for the breaker to bear
on any part of the roller,

When in operation the slightly project-
ing heads of the screws press upon the
breaker arm, and break the contact. By
means of a rheostat and a speed indicator
the frequency can be finely adjusted. For
instance, if the motor is made to run at
1200 R. P. M. and the breaker cam is bear-
ing on the first circle with its one screw,
the circuit will be broken 20 times per
second. The R. P. M. of the motor divided
by 60 and multiplied by the number of
screws In the section on which the cam is
bearing gives the frequency of the inter-
ruptions per second. If desired a con-
denser may be so mounted on the base
and connected up that it can be switched
across the contacts when wanted.

Awards in Odd Electrical Experience Contest

First Prize, $20

Ray Lulling,
943 Juno St.,
St. Paul, Minn.

Second Prize, $10

Vicente Agcavili,

2721 Indiana Ave.,
Chicago, Il

New York,
N.Y.

Third Prize, $5
Ernest Dumke,

Fourth Prize, $2.50

W. Stansfield,
137 W. 4th St.,
Quebec, Canada

First Prize

Static Discharge From Driving
Belt
By RAY LuLLiNg

A crossed belt charged the workman with static
electricity to such an extent that his right hand
hi)uching a can of sawdust made it fly out in the
air.

NE day while at work in a small fac-
tory, I noticed that I could get static
electricity from the belt that ran my ma-
chine. The belt was about twenty feet
long and four inches wide, and ran hori-

zontally. Some days I could get a bright
blue spark three inches long.

One time there was a tin bread pan on
a chair near me with a little sawdust in
it, so I held a steel rod about an inch
from the belt with one hand, and with the
other hand touched the tin bread pan just
to see how large a spark I really could
get. The result was that no spark oc-
curred when I touched the pan but to my
surprise I saw the sawdust rise to about
ten inches and fall outside the pan.

The experiment is very Interesting to
perform and looks like a misty fountain.

Second Prize
Clothes Line Shock

By VICENTE AGCAVILI

I WANT to give you a deseription of an
experience which I never will forget.
Before I ever knew anything about elec-

tricity, this funny, yet that time, a won-

derful experience, happened to me.

My mother used a wire for a clothes
line and as it was raining so much that
week, she decided to use it inside the
house.

One morning I took the bath towel I had
used, and hung it on the line to dry. No
sooner had the towel touched the line
when gee!—what happened? What did I
feel? I could not explain. My arms were
thrown back and the towel thrown to the
farthest end of the room. Y could not see

what was wrong so I went to pick up the
towel and again put it on the line to dry.
The second experience was enough. I
called dad who after a little investiga-
tion showed and explained to me what it
was all about.

A boy got a shock from hanging a wet towel
on a clothes line of galvanized wire, which was in
contact with an electric circuit.

At one end of the line, an electric wire
extension was on the line and unfortu-
nately a contact was made, where there
was a broken insulator. He told me that
the wet towel caused the shock.
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Third Prize
Ball Lightning
By ERNEST DUMKE

NE summer night when all of us were

sound asleep in bed lightning and
thunder began. I was sound asleep when
the display commenced, but woke up in
time to watch the lightning play.

I noticed that it kept striking an electric
light pole about a block away. Suddenly
there was a blinding flash in my room and
a blue ball of lightning came sailing out
of the electrie light socket, but the bulb
in the socket was not damaged. Then it
started for mother’'s room where it
knocked her unconscious for several min-
utes, although it did not touch her. It
continued on its way into the front room,
where it passed through the screen of the
door and turned it a dazzling white. Then
it disappeared in the rain; the size was
about as large as a man’s fist.

I also witnessed an incident at a bot-
tling works where I was employed. Light-
ning and thunder begun, when all at
once a blue ball of lightning shot out
of the socket and fell toward the floor.
A Dbottler who was hard at work at a
bottling machine did not realize that
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Example of a very
may be an ocular deception due to the persistence

unusual phenomenon which

of vision. A wonderful exhibition of ball light-

his life was in danger, so one of us,
who was close by pulled him out of the
way as the firey ball about the size of a
dollar missed him by a few feet and hit
the floor with a hissing like a red hot
fron being dipped into water. After the
incident I examined the floor where It
struck for some mark, but did not find
any sign of burning.

In both cases the rooms had been dark,
because the lights were off, but the rooms
were lit up brightly by the brilliant balls.

The fact that no harm was done by the
balls goes to vindicate the theory of per-
sistence of vision as the explanation of
the rare phenomenon.

discharge lamp has certain remark-
able characteristics. This lamp was
placed upon the market in the first place
as a unit of low candlepower, suitable for
pressures from 200 tn 250 volts, either
alternating or direct. It has, however,
other flelds of uscfulness owing to the
form of its volt-swupere characteristic and
the remarkable suddenness with which the
glow discharge starts immediately a cer-
tain critical voltage is exceeded. Experi-
ments were undertaken with a view to ob-
taining definite information on these and
other points.
It 1s understood that the lamp is al-

THE recently developed neon glow-

Second exhibition of ball lightning in a factory,

witnessed by the same observer. In neither case
did the apparent ball of lightning do harm to in-
dividuals or structure.

$37.50 IN PRIZES

We take pleasure in offering a
series of prizes for letters giving
odd and unusual electrical experi-

ences.
First Prize ....... $20.00
Second Prize ...... $10.00
Third Prize ...... $5.00
Fourth Prize ..... $2.50

Nearly every one of us has had
an odd or unusual experience in
electricity, sometimes humorous,
sometimes pathetic, sometimes puz-
zling, and it would appear that our
readers should let us have some of
their personal experiences for the
benefit of all.

The more unusual the experience,
the more chance you have to win a
prize.

Illustrations are not necessary, |
but the letter should be either type-
written or written in ink. No pen-
ciled matter can be considered.
Write only on one side of the paper.

If two contestants should send in
the same winning experience, both
will receive the same prize. In the
event of two or more persons send-
ing in the same as best, second
best, etc., each tying crn:estant
will receive the prize tied for.

Prize winning letters will be
judged as follows: The first prize |
will be awarded fur the letter giv-
ing the oddest or most unusual ex-
perience. The second prize to the
one considered next best, and so on.

Communications to this depart-
ment should be addressed Editor,
Odd Electrical Experiences, care
PracTiCAL ELECTRICS, 58 Park
Place, New York City, N. Y.

— e

Neon Glim Lamps

ready in use as a “safe” light for develop-
ing photographic plates. It I8 found that
it Is necessary to use a red filter in order
to cut off the violet end of the spectrum.

If the lamp can be obtained with a red
glass bulb instead of clear glass, it would
probably be exceptionally “safe” for photo-
graphic purposes. Incidentally, It avoids
the trouble due to serious heating which
is usually associated with electric lamps
of the filament type.

It will be found that if the lamp is sus-
pended, without any electrical connections,
in the vicinity of a so-called non-radiating
oscillation generator, so that the lamp Is
immersed in a rapidly alternating electro-
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Fourth Prize

Static in the Factory
By W. STANSFIXLD

FEW years ago I was working in a
Lancashire (Eng.) cotton mill and
there saw a rather unusual freak case.
A large driving belt was crossed to give
a reverse motion and crossed in such a
way as to cause the working faces, or
drum sides of the belt, to rub together at
high speed. The spinner, trying (by elimi-
nating slippage) to increase the speed of
his machine, applied a quantity of paste—
containing a large proportion of resin—to
the drum surface. This, in turn, was

-transferred to the belt, which, at the point

of crossing, began to generate static elec-
tricity in such quantities that it dis-
charged across several inches to an adja-
cent iron sprinkler pipe which was
earthed.

The effect produced was a thick blue
stream of sparks, which as It increased in
persistence and intensity attracted consid-
erable curiosity. No one seemed to be able
to solve the mystery! Not even the over-
looker, who had come on the scene. The
spinner however observing that when the
belt stopped the stream of sparks stopped
also, decided to leave the belt running
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Static electricity in a factory, produced by the
travelling belts, making a workman’s hair stand
on end, to the surprise of his companions.

while he climbed up to investigate the
mysterlous blue stream; but as his head
came near enough his hair rose and stood
on end, which so scared him that he
Jumped down, much to the amusement of
the onlookers.

One scientifically disposed young man
finally came up, who sald it was electricity
and demonstrated to the Incredulous lis-
teners by rubbing a piece of resin on
flannel until it would attract bits of paper.
And so the phenomenon was explained.
I am often amused when I recall the puz-
zled look on the faces of the spinners and
thelr incredulity at the simple expla-
nation.

static field, then the lamap will glow with
full brilliancy.

Such a lamp could be suspended near
any radio frequency generator as a warn-
ing signal to Indicate when the plant is
generating electrical oscillations. The
power absorbed under these conditions Is
almost infinitesimal.

It developed in the experiments alluded
to that the lamp may be used for pre-
cision purposes for the measurement of
voltages by the use of a relatively crude
ammeter. This is due to the fact that a
1 per cent change In current is brought
about by a fifth of 1 per cent change in
voltage.—London Rlectrician.
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Temporary Fuse Repair

FTEN a fuse burns out just when

another is not at hand or when a
light is needed to find a new one. The
method shown herewith has been used
with success by the writer on numerous
occasions and has given good results;
even an overload on the line will cause
it to blow just the same as an ordinary
fuse.
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Burnt-out fuse repaired by packing it with tin-
:ioil: a temporary repair, which may last a long
me.

All that is necessary is to cut the mica
end out of the burned-out fuse, and fill
the opening with a piece of tinfoil, so
that it makes contact with the two end
pieces of the burned service wire.

Contributed by EVERMONT FISEL.

Electric Pyrography

N instrument for burning designs and
cartoons into wood can be con-
structed in the following manner: Two
No. 16 or 18 copper wires are imbedded
with plaster of Paris in a porcelain tube
about as long as a pencil. To one end
of these a lamp cord is connected; the
heating wire of very thin iron or other
difficultly fusible metal is connected to the
other ends. This heating element may be
made of No. 26 iron wire, which will only
require a 2-volt potential. The wire is
twisted around the ends of the larger
wires, leaving about 34 inch to be heated,
and is bent to a convenient shape. It

should be kept Just below red heat.
Figures drawn on wood or transferred
with carbon paper are easily burned in
with this arrangement. For straight lines
and shading the burning wire is most

Towvoltage current
supply

porce]an'nxtube \ 4

T Mt -

Heavy wire
Small iron wire

Pyrographic pencil for making designs on wood,
using an incandescent iron wire as the source
of heat.

convenient either bent in a semicircle or
left straight, and for short or curved lines
the wire should be given a peak or point.
Only a light pressure is needed. If the
wire burns out it can be easily replaced.
Oontributed by C. S. BARRETT.
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Instrument for Testing Magnets

HIS instrument is used where per-

manent magnets are to be tested for
their magnetic qualities.

An old permanent magnet type of direct

" current voltmeter is the basis of the ap-

paratus. The magnet is removed as indi-
cated and in its stead two pleces of soft
iron of the shape shown are substituted.
They are in two sections, so that they will
permit a sheet or strip of brass to be in-
serted between the two pole pleces at the

Radio Vision

T last the instrument that will
make sight at a distance pos-
sible has been invented. If

you are an old reader of our pub-
lications, you will remember our
articles on the Telephot and vari-
ous television schemes. But now
an instrument has been invented
and is fully described in the De-
cember issue of Radio News, by
Mr. H. Gernsback, editor, who saw
it in operation at Washington re-
cently. Mr. Gernsback has actu-
ally seen a picture of his hand
transmitted by radio.

Dr. Lee De Forest, inventor of
the audion, comes forward with his
latest invention, The Radio Chauf-
feur Call.

Last, but not least, John V. L.
Hogan, famous radio expert, tells
us all about the new super-sensi-
tive vacuum tube Sodion, an ex-
clusive article for Radio News.

List of other principal articles to
%ppear in Radio News for Decem-

er:
The Clariphone, a New Static Elim-
inator.

By S. R. Winters.

The Radio-Controlled Aeroplane.

By Maurice Percheron.
Construction of Super-Heterodyne

Receivers.

By F. de Willy and R. E. Lacault.
Simpslifying the Radio Receiving

et.
By James Ashton Greig.

end. The brass strip projects out from
between the ends of the iron pleces to
act as a guide for the magnet under test.

A connection should be provided with
the original armature coll, so that two
dry batteries can be connected” with a
small ammeter and resistance to energize
the armature only. The scale can be
graduated to suit the work being done,

The operation is very simple. As the
ends of the pole pieces are separated by
the brass, the magnet under test, when
placed against the end of the poles on
the instrument, will form a magnetic cir-
cuit, and by switching on the batteries
the pointer will indicate on the scale the
condition of the magnet.

Ior example, if we have a new magnet,
extra strong, which is placed on the in-
strument, and we wait for the pointer to
come to rest, we could call this 100 and
mark the scale with that numeral. The
reading of the ammeter is noted, so that
the same current of electricity is passed
through the armature under all tests (this
can be adjusted by the rheostat). By

placing an old magnet on the instrument
its strength can readily be known hy com-
parison with the readings of the good
magnet.
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Very interesting apparatus for testing magnets,
where a large number have to be tried out.

When placed in a small box the appa-
ratus can be made into a neat appearing
instrument and will always be ready for
use.

Contributed by H. L. SMELTZER.

Making a Transmitter Button

AKE the carbons out of two old dry

cells and saw off the brass caps and
binding posts, so that one-sixteenth of an
inch of carbon shall project as in Fig.
A. This may be done with a hacksaw.
Then smooth off the rough carbon surface
with a file,

Cut a strip of paper one inch wide and
twelve Inches long. Roll this paper
around the brass caps so that the original
upper ends come even with the edge of
the paper. Then fill the space between
the two caps one-quarter full of broken
pieces of carbon between one-eighth and

Diagram of
transmitter
button

Carbon grain microphone made up with two
capped carbon ends from dry batteries as the
terminals, and carbon grains as the active ele-
ment.

one-sixteenth of an inch square and con-
tinue rolling the paper around, fastening
the paper with glue or shellac.

Put one thickness of tape around the
whole thing and give it time to dry. Fig.
B shows a cross section of the finished
article. By screwing it to a cigar box it
makes a very good telephone transmitter.
It should be connected in series with a
receiver and one dry cell.

Contridbuted by DAN DONCASTER.
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Coil Winder

HE apparatus illustrated, while orig-
inally intended for winding thread, is

'3

26%

End view of a coil-winding apparatus which,
while rapid in its work, is so simple of construc-
tion that it can be built at home.

applicable to the rapid winding of wire
coils, especially the very troublesome ones
in which fine wire is used, and will there-
fore be of interest to our readers.

The illustrations are self-explanatory.
A spindle on top of the table is supported
by two bearings; it projects out at one

]
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Side view of the winder showing how it is
belted up to secure high speed.

slde and is driven by a multiplying drive
operated by belts.

The author states that he had trouble
with the belt slipping, which was over-

Perspective view of the winder at work, taking
wire from a spool.

come by using two belts, one on top of the
other. The projecting spindle is supposed
to receive the core, matrix or tube on
which a coil is to be wound, and of course
the ways of attaching it will be manifold,
and will be suggested by the needs of the
case. If required, an outer support shown
in one of the illustrations can be used to
stiffen up the end of the core which is
heing wound.—Abstract from The Model
lngineer and FElectrician.

View of the machine from which the core to
be wound has been removed. It is now ready to
receive any desired core.

Simple High-Tension Experiments
By Harry R}, LUBCKE

HERE are many high-voltage experi-

ments to be made which present beau-
tiful and interesting displays. Many of
these mystifying experiments can be per-
formed with inexpensive apparatus and
do not require much experience.

As a source of high-tension excitation
we can use an ordinary Ford spark coll.
Second-hand coils can be secured at
garages for inconsiderable sums, probably
not over 50 cents apiece. Select one that
is in good condition and which will give

-— o secondary—~

2%3" plece of sarigpaper
W/‘?ﬁ carbor ausr

Fig. 1. Sandpaper rubbed with a pencil; when
a high potential discharge is passed across its sur-
face it sparkles vigorously.

about a half inch spark. Only a couple
of burned-out electric lamps, one 40-watt
size and one 60 watts or over, of the nitro-
gen filled variety, are necessary for the
experiments. Of course, a battery and
some sort of switch will be needed to oper-
ate the spark coil.

Hook up the apparatus as shown in Fig.
1, making a spark gap from two binding
posts mounted on a base of dry wood and
some electrodes of No. 14 copper wire.
Separate the electrodes about a quarter
inch and insert a piece of wax paper or
mica in the stream of sparks. It will be
found that the piece will be punctured
with many small holes. This shows how
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high voltage will puncture or “break
down” an insulator.

Next take a piece of sandpaper about
2 inches by 3 inches and rub a pencil point

on it till it is filled with carbon dust.

Key Spgcg‘k

® 0
7N

’"flllllllllllll’—t

Pri.  Sec

\‘é’az‘/‘e@

Fig. 2. Connections of battery, coil and spark
gap for the sandpaper experiment.

Now connect the secondary leads to each
end as shown in Fig. 2. Turn on the coil
and darken the room, as this and the fol-
lowing experiments are best done in the
absence of light. It will be found that
white sparks will jump zigzag across the
sandpaper, resembling lightning and ac-
companied by loud crackling noises.

If the GO-watt nitrogen lamp is con-
nected up as in Fig. 3, using a coll of No.
24 wire of about 25 turns in which the
lamp is placed as if in a cage or socket,

/o seconaary |

e —
Fig. 3. Electric lamp wound with wire is used
to produce the Geissler tube ph

a very beautiful purplish-blue light will
fill the tube and sparks will jump from
the shattered filament through the glass
to the coil of wire. This is the phenome-
non of a Geissler tube.

With the 40-watt lamp and a tinfoil
sheet arranged as shown in Iig. 4 we can
produce some very unusual phenomena.
The tinfoil cap should cover the upper
one-third of the bulb. Connections are
made as shown. Thin tinfoil gives the
best results. In this case a pale bluish
light appears and when the current is

rror/

lo secondary

Fig. 4. Electric Jamp provided with a tin foil
cap; the high potential discharge gives beautiful
luminous and glow effects.

turned off the tinfoil gives forth a crack-
ling noise, but by feeling the tinfofl it will
be found to be cold.
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Battery Charging Protector
ERE is an idea which the writer ran
across in a Western sawmtill,
The mill maintained a storage battery
charging room in which were charged
batteries used for various operations

[ Main line L

l Armature
-~ Carbon

*~ Contacts

Balterie s/
on charde
A

== l}‘"!"’x l
Connection used on a battery charging ecircuit

in which a relay is ntilized to prevent the battery

discharging itself if the current is cut off.

about the premises. The regular attend-
ant of the room had other duties and
could be in the room only at intervals.

At 10 o’clock every night the current
was cut off from the mill circuit, and
pnaturally from the charging room. Also
whenever there was a breakdown at the
mill the current was cut off.

The batteries were charged from a 110-
voit D. C. line. The current was cut
down by means of a bank of lamps. Now,
the difficulty was, that when the current
was cut off, the batteries immediately be-
gan to discharge through the lamp bank.
And at night sometimes the batteries
would be left on the line discharging all
night. Naturally, it took a long time for
the batterles to build up.

To remedy this evil a relay was made
from an old double magnet bell ringer.
A contact was made from a carbon gen-
erator brush and fastened to the free end
of the bell armature. A corresponding
contact was fastened opposite the first and
{n such manner that when the armature
was drawn down against the magnets,
contact would be established between the
two carbon blocks. Carbon was used for
contacts because it eliminated any danger
of the contacts fusing together.

The relay magnets were connected
across the main line in serles with two
ordinary lamps.

Whenever the current was turned on,
contact was established between the car-
bon blocks and the batteries were on
charge. If the circuit was opened for
any reason, the batteries were automati-
cally disconnected, thus protecting them
from discharge.

Contributed by PErrY D. WILsON.

Helical Spring Connections
HE f{llustration shows a very simple
and effective arrangement for varying
inductance or resistance which is intended
to temporarily take the place of the usual

Plan.

Take Qp
sparewire Soldered comnection

Insulation tape
or other covering

Soldered joint
to flexible lead

Method of connecting to different taps from
any kind of coil. The short helical spring gives

s grip on brass or copper or even iron nails,
in erder to change resistance.

system Involving the use of a series of
contact studs and swinging arm.
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The inductance or resistunce coil is
tapped off in the usual way, and mounted
on a base. As shown in the diagram, a
number of smooth round nails are driven
into the base, in a straight line parallel
to the axis of the coil, and the tappings
taken from the coil are soldered to the
upper portions of the nails. Pieces of
brass or copper wire may be used instead
of nails. A small helical spring is em-
ployed to make connection to any of the
nails at will, by merely pressing the side
of the spring against the nalil.

It will be found that provided the con-
tact surfaces are clean, and the spring is
of such a size as to grip the nail firmly,
the contact will be as good as the rubbing
type. It must be kept in mind, however,
that the use of iron or steel nalls or
springs near coils of required and small
inductance may materially affect the
value of such inductances.

Contributed by CrispIN C. REDSHAW.

Phonograph Loud Talker

LOUD talking transmitter for phono-

graphs, made in accordance with the
following directions, has heen tested by the
writer and found to work very well:

We Pay One Cent a Word

WF} want good electrical articles

on various subjects, and here i3
your chance to make some easy
money. We will pay one cent a word
upon publication for all accepted
articles. If you have performed any
novel experiments, if you see any-
thing new electricul, if you know of
some new electrical stunt be sure to
let us hear from you. Articles with
good photographs are particularly
desirable. Write legibly, in ink,
and on one side of the paper only.

s EDITOR.

5., 4%
Pranggraph_
r\cz_o.d le

Side view of a lond talker employing a micro-
phonic button bolted to the center of a diaphragm
as the microphone element.

Referring to the illustration, (A) is a
Columblia reproducer.

(B) is a rubber ring; (C) is a heavy
metal diaphragm which is insulated from
the frame (A) by the rubber rings. (D)
is another rubber ring. (E) is the metal
screw ring which holds the rubber ring
and metal diaphragm tightly in place. (F)
is the nut which holds the transmitter
button to the diaphragm. (G) is a Skin-
derviken transmitter button. (A) is a
loop bent in the arm (H) to fit the screw
on the button. (I) is the other nut on
the button which clamps the end of the

arm (H) to the button.
on the reproducer.

The apparatus is connected as showm
in one of the illustrations.

Transmitter buttorn,  leoud speaker

(J) is the plvot

i\or\oé'rdp
Connection of a phonograph to the loud speaker.
It can be heard all over the house.

The loud speaker described In the July,
1922, issue of PRACTICAL ELECTRIcs will
work very well with this transmitter.

Contributed by BELGRAVE F. GOSTIN,

“Wireless” Electric Candle

HE old style tallow candle being out
of date, we give the modern candle.

Make or obtain a tube of thin tin or
brass of a size to take a double cell, 5-
inch by 3¥-inch battery with case; It
should be 1% inch longer than the battery
case. About 1§ of an inch from one end
of this tube and an equal distance apart,
three dents are punched from the inside.
At the other end is cut a slit 84 inch long
and 1/16th inch wide.

Take the top of an Edison lamp socket
and insert a miniature bulb In the
threaded part. If it does not go in far
enough, ream the threads a little, and the
set-screw which held the rubber bushing
will hold the bulb in place.

Next obtain a base of a hand candle-
stick and remove the part which held the
candle. In its place solder the metal tube
with the slit toward the handle. The con-
tact lever can be cut from sheet brass and
bent into the correct shape. This lever
is held by an upright support attached
to the base.

Cut out a 134-inch washer of 14-inch
wood or filbre and drill a 14-inch hole in
the center. Then cut out a 14-inch piece
from one side and insert it in the tube at
the bottom. The lever passes through the
slit in the brass tube through the opening
in the wooden disc. When pressed down
the lever makes contact with the bottom
of the lower battery, completing the cir-
cuit through batteries, lamp and outer
brass tube.

Solder a short brass spring to the brass
cup on the carbon of the top cell and bend
it into shape as shown. A card washer on
the top cell is necessary for insulation.

How the'top
+is held

Metal
Stube

4 Contact
lever
7 /
5 et
"v&'oo&e_n washer pring
pa‘ce for lever CCJJ@
1 @

. Also makes aneat
recepta.c]e for small bulbs

Electric candle in which the body of the candle
contains two flashlight candles to supply the lamp.

Place the battery in the tube and snap
the top on.
Contributed dby A. J. CHRISTOPHER.
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A. C. Motor and Bell

NE of the dlagrams shows how to

assemble a small motor which will
operate on an alternating current in con-
nection with two chemical rectifiers.

Simple alternating current motor of consider-
able interest from a demonstration standpoint.

The rectifiers are used to divide the
alternating current cycle, that is, one half
of the cycle passes through one rectifier,
while the other half passes through the
other rectifier. Now it is evident that if
electro-magnets were connected in series
with each rectifier, they would become
magnetized at different times.

From the iltustration it will be seen
that the magnets have been arranged at
four equidistant points in a circle around
the armature (A). The armature is
simply a soft piece of iron cut in the shape
of a rectangle and arranged to rotate as
shown. The magnets are supported by
an iron strap (B) which is fastened to
the base.

By studying the wiring diagram it will
be found, that when the magnets 1 and 2
become magnetized, the magnets 8 and 4
will be dead. On the other hand when the
magnets 3 and 4 become magnetized, the
magnets 1 and 2 will be dead. Therefore,
since the magnets become magnetized at
different times, they will take turns in
attracting the armature, thereby causing
it to rotate.

R

Layout of the motor connections,
rectifying cells.

with two

An alternating current bell, which has
no springs, contacts, or permanent mag-
net used in its construction is shown in
the other illustration. The connection of
the bell is also clearly shown in this illus-

tration. Its operation depends upon the
scheme of dividing the cycle as already
discussed above. Thus, during one half
of the cycle one of the magnets will at-
tract the armature, but during the other
half of the cycle this magnet becomes
dead, while the other magnet will attract
the armature. This continues as long as
the current reverses, and consequently the
vibrating armature will ring the bells.

In both diagrams (R) represents the
resistance which must be connected in
series with the alternating current circuit
in order to reduce the voltage. RC repre-
sent the rectifiers. They consist of a
lead and an aluminum plate immersed in
a vessel containing a solution of sodium
phosphate and water. Iron plates can be
substituted for the lead plates, but the
aluminum plates are absolutely necessary.
Care should be taken to connect the
aluminum and lead plates as shown,
otherwise the results described above will
not be obtained.

Contributed by AMEDEO GIOLITTO.

Principle utilized in the motor, applied to an
electric bell.

Portable Electric Lamp

HE illustration shows a simple con-

struction of a flash light which has the
advantage that it uses a full-size dry
battery.

1.5 Yoit Flashlight Lamp
Yo

Bend,
s

e

Copper Strip

Red Seal Ba.ttery

Ordinary dry battery used as the basis of a
flashlight, giving a very effectual construction
which will last a long time.

To the zinc terminal a plece of hard
tempered copper or spring brass bent as
shown is attached by putting it on the
screw and turning down the regular nut.
Directly over the carbon terminal there
is a hole in the strip into which the
lamp is screwed or otherwise secured.

On touching the end of the spring, the
lamp is pressed down with its center
terminal against the carbon binding post,
so that the lamp is at once lighted. Any
ordinary dry battery can be used.

Contributed by CHARLES A. PEARSON.

Electric Drill

N electric drill is an instrument for
which many uses can be found in
an amateur’s shop, but the price of the
commercial ones is much more than the
average amateur wishes to pay. The

75

simple drill shown herewith will give
good results and can be made in a short
time.

The motor and gears are inclosed in a
box-like fixture for protection from dust,
flying pieces of metal, etc.; the same box

i
i
o

Electric drill of the last degree of simplicity,
operated by an electric motor.

also carries the bearing boxes of the drill
shaft. On the shaft of the motor is located
a small gear. The vertical drill shaft is
arranged as shown, with bushings through
which It should run snugly; on the shaft
is fastened a crown gear, which meshes
with the pinion on the motor.

Fig. 2 shows how the drill socket is
fastened to the end of the shaft. It is
nothing other than a piece of metal tubing
with two threaded holes to fit the set
screws as shown. A shelf is arranged
under the drill to hold the plece of work;
this should be arranged so that it may be
raised and lowered with the work while
drilling. If more convenient the upper
fixture may be made to rise and lower
instead of the shelf.

Contributed by EvERMONT FISEL.

Lamp Bank Switch

HEN employing the usual method
of controlling a bank of lamps for
battery charging, etc., the switch shown

s -

1000
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Switch which as it is depressed throws in one
by one incandescent lamps in parallel so as to
gradually cut down resistance.

here is easy to construct and will give
good results.

The method of forming the blades Is
shown here. The metal parts may be
made of any metal that i1s a good con-
ductor; it is preferred that brass be used
because of its springlike tendency. It will
be noted that the blades which make con-
tact with the long switch arm are of
different heights, which is the reason any
number of lamps may be cut in or out of
the circuit. The diagram shows how it is
connected. If a battery or other instru-
ment is to be used in the circuit it is
connected in at the point (X).

Contributed by EvERMONT FiskL.
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Certain Death for Mice

HE illustration shows an electric
mouse trap. There are two plates
of metal high enough to guide the steps
of the mouse, as if they were little fences.

[ron sidesy |

Electrocuting a mouse. There is nothing to ex-
cite the animal’s suspicion; squeezing between the
plates connccted to one wire, and standing on a
plate connected to the other, his death is certain.

They converge toward a point, and where
they are at their closest the bait is placed.
A plate of metal lies upon the floor.
The converging plates are connected to
one lead of the service wire and the floor
plate to the other. The only way the
mouse can get at the bait is to enter be-
tween the plates. He walks over the floor
plate and as he begins to get near the
cheese, or perhaps even to nibble at it, his
body comes in contact with one or both
of the side plates, the current passes and
the mouse is killed.

Chicken Coop Protector

URING my visit at a country resort

recently, my host was greatly an-
noyed by chicken thieves, so I got up an
arrangeiment to balk them.

Some binding posts were soldered on an
old spark coil. Referring to the illustra-
tion, (A) is an open circuit door-contact
placed on the jamb of the hen house door.
(B) is a woven wire door mat. (D) is the
door knob covered with tin foil. (C) is a
single pole switch to control the primary
circuit from the house. (E) is the alarm
bell, also located in the house, for an-
nouncing a catch.

At night the chickens were cooped up
as usual, but kept away from the’ door
mat, and the single pole switch was closed.
We were talking at the table one evening
when a horrible yell rang out. The ma-
rauder had opened the door, the door con-
tact closed the circuit, and he received
plenty through the wire mat hooked up to

Again electricity is called upon to give a shock,
this time not a deadly one, designed to be admin-
istered to a chicken thief. A stcel door mat and
a Ford coil are the principal elements of the con-
nection. When the doorknob is touched a violent
shock is received.

the secondary coil.
more thieves came.
Contributed by WiLLIAM F, LEATHER.

Needless to say, no

Spool Motor

HE following materials are required:
One electro-magnet, one board one-
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half by four by six inches, one spool, four
large headed tacks, four small nails about
five-sixteenths inch, two boards two
inches high cut as shown in Fig. 3, two
pleces of tin as Fig. 2, one piece of tin
as Fig. 4, two round pieces of tin with
central holes to fit the ends of the spool

as Fig. 5, and some wire.
78CckAs

Magrel.
G

Fig. 1. Strictly home-made motor with a spool
as the rotating element and tacks for armatures.

Sixty-four Pages

TARTING with next month’s
S issue, PRACTICAL ELECTRICS

will have sixty-four pages,
one-third more than herectofore.
Many new features which you have
always wanted will be in this issue.
There are a few little surprises in
store for you, so we are not going
to give our secret away until next
month, Be sure you order your
copy early from your newsdealer,
if you are not a subsecriber.
Interesting Articles to Appear in
January Issue of Practical Electrics

Galvanometers.
By Ivan Crawford.

Commercial Applications of Photo-
Electric Cells.
By Raymond B. Wailes.

Repairing Electrical Instruments.
By Victor H. Todd.

The Cathodophone.
From the German.

Treasure Hunting in Texas.
By John Frikoff.

Giant Megaphone.

Flg 2

Support and journals of the spool, the pointed
ends act as the bearings, although really of
flat tin.

Place the two pleces of board on the
baseboard at a proper distance apart to
support the magnet., Next shellac the
round pieces of tin to the ends of the
spool, care being observed to put the
small hole in the center of the spiral.
The two pieces of tin (Fig. 2) are bent
to form a stand for the spool (Fig. 1.)
In bending the pieces of tin, bend on
dotted lines and cut on solid lines.

A bright new nail can be soldered on
the point of the tin, or else the points
can be made sharp. Now put the four
tacks about 90 degrees apart, as in Fig 1,
in at the edge of the spool. Then drive
the small nails in cne end of the spool
just between the big-headed tacks as in
the same figure.

The supports for the spool are placed
in the end of the spool, and it is set as
in Fig. 1, so that the tacks miss the core
of the magnet but have plenty of room to
turn around. Then fasten the spool sup-
ports down with screws, putting about a

foot of wire on one of them su as to form
a connection with the small nails in the
end of the spool. Now take the piece of
tin (Fig. 4) and fasten it to the base so
that the small end just touches the small
nails in the end of the spool, acting as a
brush. A piece of wire is connected to
the screw that fastens the piece of tin
down.,

Run one wire from the battery to one
wire of the magnet, one wire of the bat-

4 &
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Further details of this exceedingly simple home-
made motor.

tery to the wire on the spool support, and
a wire from the piece of tin last put on
to the other wire of the magnet. To start
the motor going, connect all the wires
and turn the spool so that one of the
small nails in the end of the spool touches
the piece of tin,
Contributed by SAaM FARriss.

Double Action Telegraph Key

DOUBLE action telegraph key, or a

side motion key as it is sometimes
called, is quite simple to construct, as the
accompanying iltustration shows,
- A spring or lever is clamped to the two
upright supports, which are in turn fast-
ened down to the wooden base as shown.
Two hard rubber pieces cut in the shape
as shown, are screwed to the other end
of the lever, and serve as a handle for
operating.

As will be seen, the lever operates be-
tween a palr of contacts. These two
contacts are electrically connected to-
gether and then to one of the binding posts
and the clamped end of the lever is con-
nected to the other binding post.

After this has been done, the circuit
closer Is to be connected across the two
binding posts. This connection is not
shown in the drawing, for if the key is
to be used only for practice purpose the
circuit closer can be omitted.

In order to illustrate the action we will
assume that this connection has been
made. Then it will be seen that if the
letter H is to be made the handle would
have to be moved back and forth twice,
since this would make and break the cir-
cuit four times.

Side action telegraph key adapted for rapid pro-
duction of the code, yet very simply constructed.

With the ordinary style of telegraph key

.the lever would have to be pressed and

depressed four times in order to make
the letter H.
Contributed by AMEDEO GIOLITTO.
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Cold Light Apparatus

ERE it is at last: a practical cold
light apparatus made from worn
phonograph records. Here is the stunt.
IMirst make a stand as shown in Figure 1.

Clamp record

Mounting of an interesting apparatus, really
based on the persistence of vision, for producing
what the aathor terms “cold light.”

Second, procure 10 flashlight bulbs (or
more) of any voltage desired. Third,
clamp together two or three records and
leaving a 1-inch margin from the edges,
drill as many 3-inch holes as there are
lamps. Now pass the lamps through, se-
cure in place, and connect the brass fer-
rules to the brass disc, (A). Now clamp
the records holding the lamps on the shaft

Q).
( Next a spring is mounted on the base
(as shown) to press against the lamps’
bases, one at a time. With the addition
of another spring, (S), bearing upon the
brass dise, the circuit is complete. It is
now evident that by turning the handle,
one lamp after the other is switched into
circuit, consecutively.

The persistence of vision on the human
retina defies the detection of the lamp
substitution, and the intermittent flashes
produce the illusion of a steady light.
You can operate the lamps on two or three
times their normal voltage without much
harm, providing you turn the handle
quickly enough.

Contributed by O. BAIL.

Brass disc A

Spring S ) Reco:b

Further details of the interesting cold light appa-
ratus, showing how a phonograph record is used
to make and break the circuit.

Electric Weather Vane

THIS is quite an interesting instru-
ment because of the fact that it will
tell the direction of the wind while you
are indoors, without having to go outside.
It is quite easily built, the parts needed
are few and can be found in almost any
amateur’s shop.

The first part to make is the recording
instrument, which Is clearly shown in the
drawing. The long pointer arm is
journalled by a pivot at the lower end.
This pivot and bearing are easily made
from a piece of sheet metal and a shaft
taken from an old clock. The coil used
is a solenoid, the center being open so
the iron core or armature may slip
through it.

A large spring is fixed to make the
pointer arm return to its original position,
and a small spring is arranged to balance
the pointer and take up the slack in the
smalt wire attached to the needle and

core. The operation of the instrument
depends upon the amount of current in-
duced in the coil, which tends to pull the
armature into the opening left for it. The
scale is marked in accordance with the
position of the instrument placed outside.

The next part to make is that which is
placed outside on the roof or elsewhere.
It consists of an insulating ring wound
with resistance wire; this is placed in a
weather-proof box and a shaft runs to an
arrow pointer which is placed where the
wind can strike it. The other end lis
made in the form of a rounded end,
which rests in a dent in a plece of metal,
which gives an almost frictionless journal.
The shaft should be made of metal for
best results.
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Indicating apparatus for an electric reading
weather cock. The wcather cock operates a cir-
cular rheostat in the usual way. The above shows
the distinctive feature of it.

An arm is fastened on the shaft which
rides on the resistance wire, thus making
a kind of rheostat. The indicating appa-
ratus is shown in the illustration. It
is best to use a push button to turn on
the current, as to let it run continually
would soon run down the batteries. The
operation of the instrument is simple;
the outside part is a form of rheostat
which controls the amount of current to
the inside instrument. The inside indi-
cator may be compared with an ammeter
and the scale is marked with compass
letters, N, W, etc.

Contributed by EvERMONT FISEL.

Improvements for Laboratory
Battery

INCE the publication of the description
of the High Voltage Laboratory Bat-
tery in the October issue of PRACTICAL
ELectrics several important changes have

Fig.1
Top of Box

Nl it

W
P Compound
Fine
1 White
Sand

W I =5
Section of a laboratory battery, with several

improvements in detail over one shown in a pre-
ceding issue of Practical Electrics.

77

been made which improved its operation
and appearance.

Instead of spacing the cells with blocks
of impregnated wood as was done in the
old unit, & new wax compound was run in
between the cells. In this case the box
containing the unit must be as high as the

Fig.2. Covers

—24 )
T Filling Hole ‘t/thicK
= S~—|Cut ot
l \ ] for Lug

\
Spread cover at Cut
to pass Lugs
View of the cardboard top of the improved
storage battery, showing how it is cut to be

sprung around the filling neck and lugs., It is
then made waterproof by paraffine.

Jjars, or 3% inches. As shown in Fig. 1,
white sand or other suitable material is
poured in to within 14 inch of the top of
the jars. Then the sealing compound, con-
sisting of equal parts of paraflin and seal-
ing wax, is poured in till it reaches a level
just below the top of the jars. The sand
is used to take up space and save the wax.
It was next found that by using indi-
vidual covers for each cell the acid spray
was greatly reduced, producing a much
cleaner battery. The covers were made
of brown cardboard such as is used by
some manufacturers instead of wood
boxes. They are cut out of about 14-inch
material as shown in Fig. 2, and are very
thoroughly impregnated with melted par-
affin. To put them on the cells they must
be sprung apart to go around the lugs,
but when in pluce they spring back and
form a simple, effective cover. If desired
they can be sealed tight to the jar by
applying parafin with a brush at the
juncture of the jar, lugs and cover.
Contributed by Harry R. LUBCKE.

Watch Electric Alarm

Bent to insure contact

EFPapv Insulator

Minute hand bent
shghtly upward |

C

.

An old watch is used to ring an electric alarm,
a substitute for the bulky alarm clock. In all
these cases where there is danger of an are, a
very low voltage can be used and the alarm bell
can be placed on a relay circuit.

VERY efficient and economical time

alarm can be constructed in a few
minutes from an old watch and a few ar-
ticles that can be found in any experi-
menter’'s workshop.

First remove the bezel and crystal.
Bend a strip of metal as shown in sketch,
Clamp this strip at the point which the
hour hand will reach at the time you de-
sire the alarm to ring. The strip of metal
is insulated from the case of the watch by
a plece of paper placed between them.

The operation of the alarm is very sim-
ple. As the hour hand travels over the
strip of metal it scrapes over the bent-up
corner and closes the circuit.

The writer finds this alarm very effi-
cient and the watch has not even been
scratched.

Contributed by RoBerT W. RoSE.
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Strong Batteries From Weak

AN interesting application of a wornout
dry battery is described here:

I was running a radio set that used one
audion. Six volts were required to light
the filament. Instead of a storage battery
I used four dry cells as the A battery.
But the dry cells became dead after per-
haps only one minute of use.

2- 20 Vouts

e o
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6 VoLTS

Exceptionally interesting connection of a dry
battery to a high voltage circuit for the produc-
tion of a potential of but six volts. The lamp
and battery are in series on the main line, and
the six-volt potential is taken off from the battery
terminals.

The local electric supply circuit operates
at 220 volts D. C. I knew the audion fila-
ment required one ampere of current. So
I placed the audion filament in series with
a 220-ohm nitrogen lamp and connected the
two direct to the mains.

This method, however, did not provide
accurate control of current; the hum of
the generator was all that could be heard
and there was, incidentally, a disagreeable
arcing on the opening of a switch, not to
mention severe and frequent shocks.

Next I tried charging the old dry cells,
using the 220-ohm nitrogen lamp in series
with the local mains, After a while the
cells appeared a trifle rejuvenated.

Then somehow the idea occurred to me
of taking current from the dry cells, while
the charging current was passing through
them. This time I got what I longed for,
an arcless, constant, high amperage cir-
cuit. I have also taken absolutely zero
dead dry cells, whose zinc was as yet
smooth and not cracked, and made them
work as described, also.

The only way to get a shock by this
method is to purposely form a circuit from
one battery to the ground, ete.

In the illustration is given a diagram of
the connections used.

Contributed by ESTEN MOEN.

High Frequency Experiment

ITH an induction coil and a con-

denser (B) and the spark gap (A),
all shown in our illustration, we can start
our experiment,

First connect up the spark gap (A) to
the two terminals on the induction coil
(Q) and (R). Then take a wire from
(7Z) to the high voltage condenser (B)
and from thence on to the helix (C), and

To supply —
s

N

Induction coil

Zinc
Pplate
Glass
s

Very simple high frequency experiment, which
h‘owever will be found to be guite startling in its
effects.

then back to (Y). Next wind a coil of
wire (D) on the same drum as (C) ; the
wire should be of the same size as (C).
Take the two wires (R) (8S) in the
hands and whenever you approach any-
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thing sparks will jump from your hand to
the object that you are almost touching.
The condenser can be made by taking
some old glass photographic plates and
some zinc plates and joining them up.
No shock will be received from the coil.
Contributed by R. . SHENTON.,

Use for Old Battery Carbons

ARBON electrodes taken out of used

flashlight batteries can be used for
electro-technical work. Out of these we
can make arc lamps, microphones and also
small electric furnaces. The carbons are
broken up and put in together along with
bits of coke and wood charcoal in an
earthen vessel; a current of 2 amperes
can be made to pass through the mixture;
a very high temperature can be obtained

thereby.
“Technik fuer Alle.”

We have had frequent occasions to de-
scribe and illustrate the uses that can be
made of old battery carbons, and the
above extract from one of our German
contemporaries gives the construction of
a furnace differing materially from any
we have yet described. It is quite an in-
teresting example of an extemporized

. heater.

Simplest imaginable electric furnace, from a
German source. It is one in which old bits of
electric light carbons, coke and wood charcoal
are interposed between two electrodes. It is said
that a very high temperature can be obtained.

Electric Are Furnace

N electric furnace is an apparatus
that no experimenter should be
without. The furnace described be-

low is simple and easy to make and will
accomplish anything that a larger and
more expensive furnace will do. It may
be used on any voltage between 50 and 220
volts, and draws from 5 to 20 amperes.

The first part to make is the outer case
of galvanized iron, of material such as is
used for roofing, and which may be pro-
cured from any tinner or plumber; the
sheet iron is cut to the shape and size
shown in Fig. 1a. At the point (E) a
hole 7 inch in diameter is drilled to allow
the carbons to pass through without
touching the sheet iron. Bend the iron
on the dotted lines, making sharp bends,
and solder or rivet the flap (F) to the
edge (A).

Get a plece of soft wood 4 Inches square
and 5 inches long, turn it on a lathe to the
shape and size shown in Fig. 2. Two 5%-
inch holes are drilled in it as shown in
Fig. 2a. Another block of wood 5 inches
square and 11 inches thick has an open-
ing turned in it, as in Fig. 3, which shows
the cross section of the opening. This iIs
the mould for the top of the furnace.

Two round rods of wood, 5 inches in
diameter and about 6 inches long, are in-
serted in the holes drilled in the first piece
of wood. Enough fire clay to fill the sheet
iron case should be procured and moist-
ened until it can be moulded with the
hands.

Place this case upon a board, small end
down, and place the wood piece (B) in
the center of the space; pack the fire clay
firmly around the wood and fill the case
up even with the edge, making sure that
the clay Is packed down well, Set the
whole thing aside for at least 48 hours,
until the clay is hard and dry. Next
take the block shown in Fig. 3 and pack
fire clay into the opening, rounding off

the top of the clay as shown in the
figure. A large screw-eye inserted in the
fire clay while it is soft makes a good
lifting handle.

The carbon electrodes used in this fur-
nace are the ordinary solid 8 inch arc
light carbons. They are fed by hand
through the holes formed in the fire clay

1| Carbon electrode
2 %"?(rhdmn

H g-lron'bolts

v CQamp, =/
n " (ty

_E_L[-—porr.eh-r\knob ’l“—].i l’:}.;;&\.\ 9 o
Tid.1.Cross-section view of compieted furnace

Dattern for cutting sheet-iron case of furnace £
Note-Thedimensions of sach section are D
rcs;_nlivnly equal
ig.1a o 4
— 9

Cross section of an electric arc furnace, with
the layout of the sheet iron envelope or casing,
within which the clay or other insulating material
is packed.

by the wooden rods in Fig. 1. These holes
should be just large enough to allow the
carbons to be pushed through easily, but
not so large that they can slip out of
adjustment.

Two clamps, Fig. 4, are made to con-
nect the wires to the carbons. The bare
ends of the wires are placed in the holes
(H) and held in place by melting solder
around them until the holes are com-
pletely filled.

If desired, short legs may be made to
raise the furnace so that longer carbons
may be used. Four large porcelain knobs
may be used, fastened to the bottom of the
furnace by means of long stove bolts
thrust through them and pushed into the
fire clay while it is still soft. The out-
side of the furnace may be painted with a
heat resisting paint or may be covered
with sheet asbestos as the builder may
wish.

This furnace will operate satisfactorily
on 110 volts and 5-10 amperes, but for
the best results a step-down transformer
giving about 50 volts and 20-25 amperes
should be used. A water rheostat made
of a two or three gallon jar and two sheet
iron plates in a solution of common salt
in water is used to regulate the current.

A temperature of more than 5,000 de-
grees Fahrenheit may be obtained and
many very Iinteresting experiments con-
ducted with the aid of this furnace.

LK
A4

Machine screw

——— 1 lron
. , bar
"2V

Hole for wite
4.

Figs.2
and2a Q.

Details of the arc furnace, with very full dimen-
sions. This furnace will give a very high heat at
a reasonable efficiency.

If the cover is not used in any experi-
ment dark glasses of very dark colored
glass must be worn to avold injury to the
eyes from the intense light of the arc.

Contributed by J. LLESTER SHIPPLEY,
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I for window displays
invites manuscripts from contributors.
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Electric Hallowe’en
By PAUL VALLIERE
OR an Electric Hallowe’en, procure
or build a wooden box 12” x10” x
7”. Then divide same in three see-

tions, as indicated in Fig. 1.
will soon see why.

You

Fig. 1. Wooden box divided into three sections
with Meccano auxiliaries for an electric Hal-
lowe’en pumpkin.

A lamp is placed in each partition in
such a position as to have each of them
directly in front of the eyes, and nose
and mouth holes of the Hallowe’en.

To make the face, cut a piece of card-
board of the width and helght of the box,
80 that it may be nailed or tacked in
front of the box.

When you have your cardboard cut to
the proper size, you will have to use your
knife or scissors a little more, so as to cut
out the eyes, nose and mouth. (Fig. 2.)

When this is done, paste a piece of tis-
sue paper either behind each opening or
from one end to the other of the card-
board. Those openings will then come
out brilliantly in the darkness, when
lamps are lighted, and will surely frighten
some old maid!

Those who do not wish to buy sockets
for their lamps may make same them-
selves, as shown in Fig. 4. If you use
threaded base bulbs, wind a No. 16 or 18
plece of bare wire tightly around the

o =

e

Fig. 2. The face in front of the box. The
three partitions indicated by dotted lines show
bhow each eye and the lower part of the face can
be illuminated, one division at a time.

N this department are published various tricks that can be performed by
, or for any other purposs. This department will pay

To win the first prize, the trick must necessarily be new and original.

threaded lamp so that it will screw in and
out as in an ordinary socket. Then in-
sert a wood screw in a little block, about
16 inch thick, which screw will connect
with the insulated terminal of the lamp.
After this is done, adjust your lamp over
it, so that the insulated terminal will
come in contact with the wood screw, and
then staple the ends of the bare wire to
the wood. You will then have a complete
socket in every detail, which will cost
you practically nothing.

Besides the lamps you may also use
some noise maker, such as an electric
hell or an electromagnet placed over the
bottom of any tin box and operated by
alternating current.

The purpose of having three lamps in
the box and separated from each other is
to make our face “winkle” at passers-by.
You may, for instance, cut off current of
eye No. 1, for just a moment, and . .
Hoo! Hoo! our man is flirting with some
vamp on the street! You may then cut
off current of the bottom partition, leav-
ing the eyes alight, only, which will look
susplicious, in the dark.

The lamp switches are five-hole Mec-
cano strips which are pushed over a con-

1OV,

A.C. | Electro
“‘a’é\z*’;

10v.

A.C.

—

") )
! Push buttons

General connections of the Hallowe’en

Fig. 3.
display with a transformer taking its current
from a lighting circuit, showing a noise producer,
push buttons and lamp switches. Meccano parts
are used for the lamp switches.

tact point connected with the main wire
of the transformer or battery, if a storage
battery is used instead of a transformer.
The switches used for ringing the bell
or sounding the buzzer are push-buttons
and may consist also of Mececano strips.

Those who wish to put more life in their
Hallowe’en may also have the box or
“head” go to and fro, by means of a
Meccano motor—or any other kind—
equipped with gears, and working on the
principle of oscillating electric fans. Fig.
6 shows how to install the box and motor.
I have tried this mechanism and it works
very well, provided enough gears are used.

People who are interested in building
this Hallowe’en and who possess a radio
outfit may use their two-stage amplifier,
if they have one, to amplify sounds, and
thus have our fellow speak. Connect a
microphone—the Skinderviken bhutton will
do—in series with a couple of dry cells
between the grid and the positive of the
(A) battery.

A simple outfit can be made, of course,

s of the electrical curremt.
monthly a first prize of $3.00 for the best electrical trick, and the Editor

All other Elec-Tricks published are paid for at regular space rates.

Such tricks may be used for entertaining,

by using a single 110-volt lamp, placed
in the middle of the box, thus doing with-
out partitions. A switch is placed iIn
serles with it and the face is made to ap-
pear and disappear in the dark. If one
low voltage lamp is used, it may be con-
nected to the secondary of the trans-
former, as shown in Fig. 4, leaving out
the two other ones,

This Hallowe’'en, of course, may be
placed anywhere, especially if the box

=)

Ne 16 wire
lamp basa

Fig. 4. Mounting of the lamp, dispensing with
n:ly bought socket, heavy twisted wire taking its
place.

only is used. It could then be installed
in a tree, under a porch, in a window, ete.

Electric Eyes

NE of the best ways to obtain some
fun from a good dry cell is to make
a palr of electric eyes. The shock these
can give when suddenly flashed in the
dark is worse than a “jolt” of “220” volts.

From an old automobile tire inner tube
cut two strips three-quarters inch wide,
one long enough to fit snugly around the
head when the ends are stitched together;
the other, five or six inches long. In the
smaller, cut two small slits as far apart
as your eyes, and slip a 1.5-volt bulb in
each slit.

With a small soldering iron solder a
wire from one base to the other, and
from one side to the other side, thus
connecting the bulbs in parallel. Run one
wire out on one end of the strip and one
on the other end. The smaller strip is
now stitched to the center of the other,
thus securing the lamps. The two wires
are connected to a flexible cord which is

Piece of inner tube

: S

Pear-
Shaped push 5 —
Dry cell bty

[lexible corg -- ——/

Another example of electric eyes, only this time
instead of being on a box they are on a person’s
forehead. Pieces of inner tube from old automo-
bile tires are used in the construction.

stitched to the large strip and runs half-
way around it,
Contributed by CONSTANTINE TroY.
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HE idea of this department is to present to the layman the dangers of the electrical current in 8 manner that can be understood by everyone, and that
will be instructive too. We have given monthly prizes of $3.00 for the best idea on ‘‘short-circuits.” Look at the illustrations and send us your own
““Short-Circuit.” It is understood that the iden must be possible or probable. If it shows something that occurs as a regular thing, such an idea will
have & good chance to win the prize. It is not necessary to make an elaborate sketch, or to write the verses. We will attend to that. Now, let’s see what
you can do!

ELECTROCUTED WHILE
TAKING BATH IN HIS
HOME IN PHILADELPHI

Philadelphia, Dec. 24-—George Men
leker was electrocuted to-day while taking|
p bath at his home.
{ He attempted to turn the water off in
he bath tub while holding an electrieal
h’lngsaging machine in bis hand, the full
force of the louse current passing
khrough his body.
The insulation ou the wire of the mas-

MLightning Bolt
Hits Youth; Now
| He’s Minus Sock

} ‘AMITE, La., May 29.—Clar-

ence Cutrer Iz minus a sock, and
ls In a serious condlition, the
result of having been struck by a
bolt of lightning which hit a com-
‘ munity house in a farming dis-

|| trlct near here during a dance
tast night. Clarence and Irving
Cutres 1nd Marjorie Cothran
were knocked unconscious by
the bolt, and Henry Lewis, of
Amite, was burned slightly
about the neck. The bolt split
one of Clarence Cutrer’s socks
down one side and set it ablaze.

* v ‘:.,,»
limbs to Live Wire,

Rescues Man Burned

ROCHESTER, N. Y., July 27
(#).—Disregarding the danger he
was placing himseif in, Dr. Her-
bert S. Johin Cox climbed to the
top of a power line pole, un-
strapped the belt holding George
Bauer to the pole and carried
him to the ground.

Bauer had been so badly
shocked when he came in con-
tact with a high-tension wire
while doing repalr work on @he
pole that he died before reaching
a hospital.

'BOY'S KITE STOPS STREET
| CAR TRAFFIC IN PORTLAND'

|

j v
aste PAPEY i, an hou
1 d the pole

r
electro-

Special Gispaten to the Glohe car triffic to a standstill, put out the, 5¢C
PORTLAND, Me, Aug 21—A boy's kite, | II§hts throughout the city and was te-j An
| with 1ts frame made of steel umbreliy |SPOnsible for calling out the fire ap-

paratus when It blazed up. The care
| ribs. caught on.wires of the local light- {md to make up six minutes of lost tims
ing and power company. brought streei las a result of the short clrcuit.

~OWL DARKENS TOWN E
X c,u?nmN. Aug. 11 @ —A larce
n 0wl darkensd twa towns near
here last night when it perahed x«m
the high tenaion wire whioh carr e‘s
eloctricity to Swadeshora and Mul-
lica 111l Al the Lights In both placos
went out oa the ourrent goursed the
awla body, Tha dead bird is now on
exhibitlon in the ofticea af the ‘Blf‘o'
triq Company of Now Jersey. Ita
l‘""‘ apread’ waas four feet,
i Se————————
N

ing right along, we are showing this month actual newspaper

clippings describing fatalities and accidents produced by short
circuits. We are actuated to do so by several motives.

Firstly, a number of people seem to have an idea that this de-
partment is a sort of comic page. Nothing could be further from
our minds. The illustration idea was adopted merely to bring
directly home to people in a pictorial way just what can, and often
does happen, when they are careless in using the electric current.
People will scrutinize pictures more readily than dry reading matter,
and that we have been correct in our assumption is best testified
to by the hundreds of letters we get from readers thanking us for
having pointed out to them the dangers of such carelessness.

Secondly, the electrical interests do not like our page overmuch,
saying that the pictures we show are far-fetched and untruthful.

PRACTICAL ELECTRICS’ mission is to teach people to be care-
ful, and if we can do this, we believe that we have accomplished
one of our purposes.

If your newspaper has any clippings on electrical accidents, be
good enough to send them to us.

THE EDITORS.

INSTEAD of printing the usual pictures which we have been giv-

i
1=

FORGETFULLNESS FATAL
1:we Wire Kills Porch Olimber1
Who Left Key At Home

o4 Press. e
SpARIA T e
batt .0

house when
15 ot e S TS W
T .:;‘:t::tr:im a llve wire was in-

Santly wimed.

D
SVILLE th;)ls :‘EJSKIQL&E_‘.
Esy ) . was eleCs
1ineman,

How:\tree(l‘ g:fgyl'os:w while erecting an
J Lo radio OULEL ; gasten the
Decry ke '!‘\E of the aerial
le fell over an
wire. The
ough the

|

-urrent in Electric Iron
Starts 25,000 Factory Fir

Fire in the two-story briek f;
of Megibow Brothers, embrz%::g
manufacturers, at 3%12-314
Street, West New York, earl

]
f The upper floor used by ‘the damage:

al'i‘mnﬁde— in Franklin stre e

Live Wire Kills |
. |

Youth and Sister "}

MONTGMAGNY, Que., -June 300§
).—Joseph Marticotte, eighteen, | T
was killed yesterday evening when | M
he grasped a live wire while draw-
ing a bucket of water from™a well fth
c‘ His sister, Marfe Ange, Reventeen o
d|dled attempting 10 wrest the wire |SU
ca gzt:irgu};}r; ha]x‘\ds]. nJ:d their futher was | f0
se ¢ shock: g '
pacriovaly ed when he ran to|el

BY BROKEN WIRE

‘Shock Likely to éost West |
j Caldwell Youth Use of
Right Arm.

Linden Terhune, eleven, of Lane |
avenue, West Caldwell, win probably |
lose the use of his right arm {from
burns received Yyesterday when he
picked up a fallen electre light wire,
uI:!nde]n’ was playing with several
other chil i

Fhe dx:cu\'eesnth:e?\:r:.‘ix};?{?g l:wt]g:

OF CURRENT AND LIVES

He May Recover—Pigeon He
Took From Nest on Pennsy
Hiak Line Is Electrocuted.

mendin
burne:

out,
The lower floor where the em id
ery machines are located was dnr:;og,edd
by smoke and water. It was asid the
fire waa caused by an electric iron
in which a workman had Inndvertenl.lx'
left on the current over night,

P As he was ¢limbing to a pigeon nest
under the Pennsylvania high line where
1it crosses Market street near Thirty-
first late yesterday afternoon, Collier
Hilferty, 12 years old, of No. 3214 Lo-
‘ust street, slipped from his position on
the top of a battery of transformers of

&torm the night before. He walked
tuvwards  ft, but his com 3

H anions 3 i ;
warned him away, he Philadelphia Electric Company,
‘t::rh- warnings, ]m) mcll?::‘:ireu;rd‘i:g struck a feed wire carrying 23,000 volts
.

&nd, though badly burned and shocked,!
'wtill lives. A baby pigeon he clutched in
his band was electrocuted.

The upder side of the bridge structure
over Market street is_a pigeon rookery,
and Collier with several of his playmates
’wnnml to capture some of the young
and tame them. The battery of trans.
formérs, almost directly underneafh the
bridge, and resting on a platfrom about!

He was thrown fo the groun
knocked senseless by thegsh:ck? :;{r:(ds
hand rest>d on the ivire for fully
[threo minutes. His terrified play i
mates finally stopped a Passing auto-
ist, who Kknocked the wire off the
boy’s hand with his cap.
£ The boy was rushed to Dr. But-
er's sanitarfum, where he remained
tl:‘r:conscmus; for elght hours. His
NS are severe, an
may be necessary. ‘d' AT e

{1 Mo
n Nnr,,,,f ”'-,,“"'"" f;’.lo,,b
o 5o

Continued on Thirteenth Page.
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'HIS department is conducted for the benefit of everyone interested in electricity in all its phases. We are glad to answer questions for the benefit of all,
but necessarily can only publish such matter as interests the majority of readers.
1. Not more than “hree questions can be answered for each correspondent.
2. Write on only one side of the paper; all matter should be typewritten, or eise written in ink. No attention can be paid to penciled letters.
3. 8 diagrams, etc., must always be on separate sheets.
This department does not answer guestions by mail free of charge. The editor will, however, be glad to answer special questions at the rate of

26 o.nu for each. On questions entailing research work, intricate calculations, patent research work, etc., a special charge will be made.

will be informed as to such char

ge.
Kindly oblige us by making your letter as short as possible.

Lifting Power of Magnet

(349)—Andrew Kerctey, Chicago,
asks:

Q. 1.—If an electromagnet lifts 500
pounds when in contact with the object,
how much will it lift when an inch away
from the object?

A. 1—The lifting power at different
distances of a magnet of given strength
depends upon its shape and proportions
and decreases rapidly as the distance be-
tween the magnet and the object is in-
creased. If the magnet is long and narrow
the lines of force extend out farther and
straighter than they do from a short mag-
net, and its effective lifting distance 1=
greater. The only accurate way of deter-
mining the pulling power of a magnet is
by actual trial.

.,

Christmas Tree Lamps

(330)—R. L. Chapman, Findlay, O.,
asks:

Q. 1.—How many watts do 100 of the
14-volt lamps used for lighting Christmas
trees consume?

A, 1.—100 of these lamps will consume
approximately 250 watts.

Q. 2.—Kindly give details of the con-
struction of a transformer to handle 1,000
of these lamps. The supply current is to
be taken from the 110-volt A. C. house
lighting system.

A. 2.—This will require a 214-kilowatt
transformer, which is entirely too large
for use on the 110-volt lighting eciruit.
Eight of the lamps may be lit in series
direct from the 110-volt line without the
use of a transformer. No more than 350
lamps should be operated at one time from
the lighting circuit.

Oudin Coil Query

(351)—C. H. Schlosser, Billwille, III,
asks:

Q. 1.—I wish to make the Oudin coil
described In the October (1923) issue of
PracricAL EirLEcTBRICS. How many glass
plates, 10 by 12, are necessary for the
condenser.

A. 1.—~10-in. or 12-in. plates covered
with tin foil 8 by 10 inches may be used.
The connections should be arranged so
that more or less plates may be connected
in the circuit by means of a suitable elip.
If 8-in. by 10-in. plates are used, about 16
will be required.

Q. 2—Would I obtain better results by
using a rotary spark gap?

A. 2—Yes. Much better results will be
obtained with one.

Wireless Control Demonstrations

(352)—R. B. Ambrose, Belleville, Kan-
sas, inquires:

Q. 1.—Kindly give me practical direc-
tions for the construction and operation
of a sensitive coherer that can be used
for wireless control demonstrations for
platform use.

A. 1.—The construction of a sensitive
coherer requires much skill and experi-
menting, but no trouble should be experi-

enced in building a suitable one for plat-
form use which will operate a short dis-
tance from the transmitting apparatus.

The Marconi coherer consists of two
amalgamated silyer plugs, slightly beveled,
as shown, and about !§-inch in diameter.
These are placed in a glass tube and sep-
arated by nickel and silver filings. The
filihgs almost fill the space between the
ends of the two plugs. You may try nickel
plated plugs and ordinary iron filings. Al-
though not so sensitive, they may serve
your pu.pose. The distance between the
plugs should be varied until best resuilts
are obtgined. The battery voltage should
also be variuble.

{50T.Honey comb coils)
ilings

f
i Device under control

=i Ground

Spot light  Selenium Relay

Switeh gy - O s

‘ S - I
Batt I

Il To device under control

Two subjects are shown in the above illustra-
tions. The upper one is a demonstration experi-
ment of the action of the coherer. The lower
shows how to connect a light sensitive cell, such
as the selenium cell, in the circuit to be affected
by a more or less distant light.

This coherer is of very high resistance
until an oscillatory current passes through
it, after which its resistance is consider-
ably lowered and enough current passes
through to operate a high resistance relay.
The relay closes a circuit through the de-
vice which it is desired to control. ¥o re-
store the coherer to its original high re-
sistance state, an ordinary doorbell may
be used, arranged so that the hammer taps
the glass tube of the coherer every time
the relay circuit closes. A spark coil may
be used for sending out the wireless con-
trol waves. .

Q. 2.—Kindly give a diagram of “light”
control of equipment with the use of sele-
nium cells.

A, 2—The control of equipment by
means of light with the use of selenium
cells is very simple. All that Is required is

*Pint Fruit Jars

A Aluminum
L tend "™ fprotes

Simple diagram of the connections of a lead
and aluminum plate rectifier. Note the central
connection of the alternating current circuit.

Correspondents

a sensitive selenium cell, a sensitive high
resistance relay and a source of light. The
diagram shows how they are connected.

Q. 3.—I have constructed a rectifier as
per the attached diagram, using a sat-
urated solutios of borax and a lamp bank
of 3 100-watt lamps in parallel, but it
doesn’t seem to rectify at all. What is
the cause and how can I remedy this
trouble?

A. 3—We have checked over your dia-
gram of your rectifier thoroughly and “nd
it to be exactly correct. It is possible
that the borax you are using is not pure,
and we would suggest that you try a sat-
urated solution of sodium phosphate, or
else a 10 per cent solution of sulphuric or
hydrochloric acid. Before changing the
solutions, take your plates out and clean
them thoroughly. Then place them in
the solution, and connect to the 110-volt
A. C,, through a lamp bank. The size of
this lamp bank will depend upon the
amount of current you wish to draw from
the D. C. side.

Now turn on the current and short-
circuit the D, C. side of the rectifier for
about five minutes. This will form the
rectifying film on the aluminum plates,
and if you follow the directions carefully
you should not have the least bit of
trouble.

Effect of Sodium Sulphate in the
Electrolyte of a Storage Battery
(353)—W. P. Kinkead, Altoona, Pa.,

ausks:

Q. 1. Will sodium sulphate in any way
harm a lead plate battery? I would also
like to know what sodium sulphate is com-
posed of. I have been experimenting on
suiphated plates and have been trying to
find some way in which to remove the sul-
phate chemically without harming the
battery.

A. 1. Sodium sulphate indirectly inter-
feres with battery practice as it increases
the specific gravity of the electrolyte. It
is sometimes used by udding sodium car-
bonate to the electrolyte. This forms
sodium sulphate and is supposed to help
desulphate the plate. If thus usec and
the result attained, the solution must be
poured out, the plates and jars washed
with distilled water and regular electro-
lyte introduced. Sodium sulphate is a
combination of sodium and the sulphuric
acld radical; it contains sodium, sulphur
and oxygen.

Storage Battery Plates

(854Y—Tom Greensand, Chicago, Calif.,
writes:

Q. 1.—Please tell me if I can use the
negative grid of a storage battery for mak-
ing a positive plate. As a rule, when a
battery gets old, the positive plate is a
complete wreck, while the frame of the
negative plate is still in good shape.

A. 1.—The frame of the negative plates
may be used for making positive plates by
removing all the compound and scraping
the lead grid clean. The compound may
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be removed easily by boiling the plates in
water. The lead grids of both positive and
negative plates of practically all lead plate
storage batteries are similar, the only dif-
ference in the plates being the active mate-
rial used. Complete detailed description of
the construction of storage batteries, tell-
ing how the active material is made and
applied to both plates, appeared in the
May (1922) issue of PRACTICAL ELECTRICS.
Information on charging the batteries is
also given.

Winding an Auto Transformer

e 220 VOLTS

Diagram with data of a small transformer of
the auto transformer type.

(855)—0. Schroedter,
writes:

Q.1.—I have the core and case of a
Radio Corporation of America audlo fre-
quency amplifying transformer. How can
I wind this with wire for an auto trans-
former, giving 220 volts on the secondary
and 110 on the primary, using the con-
nection shown on enclosed sheet?

A.1,—The winding should be made up
to fit the circular core as follows: The
first 500 turns consist of No. 28 B. and 8.
gauge cotton-covered enamelled copper
wire, and the next 500 turns consist of
No. 81 cotton-covered enamelled wire. The
smaller wire is wound directly over the
larger and 1s connected to it, forming the
middle tap shown in the diagram. The
two windings, connected In series, form
the secondary circuit and will deliver a
little over .083 amperes at 220 volts with-
out heating. The first 500 turns of the
larger wire form the primary circuit and
will draw about .125 amperes without
heating. The wattage of the transformer
is the secondary current times the sec-
ondary voltage, or .063 times 220 or nearly
15 watts.

Simple Electric Generator

(356)—Lee Butler, Greenville, S. C,,
writes :

Q. 1.—Tell me how to make an electric
generator out of permanent magnets that
will light a three or four-volt flashlight
bulb.

Chicago, Il

E. — O e e

Magneto generator similar to the Ford car gen-
erator which has done such good werk in effecting
the ignition and lighting of the car in question.
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A.1.—The illustration shows a simple
and reliable generator that will serve
your purpose. First, procure 12 four-inch
horseshoe magnets of uniform size. These
are fitted tightly in a wooden disc having
12 slots, and are held in place with wooden
wedges. The finished wheel {s mounted
on a shaft with a crank and supported on
suitable bearings.

An electromagnet taken from an old
electric bell Is mounted close to the peri-
phery of the wheel as shown. The perma-
nent magnets should be arranged so that
their poles are alternately placed north
and south, as indicated by the letters N
and S. The electromagnet is connected to
the two binding posts. The wheel should
be adjusted, so that while turning the
poles of the horseshoe magnets will come
very close but not touch the poles of the
electromagnet. Turning the wheel fast
will generate current in the windings of
the electromagnet, which current may be
taken from the binding posts. The cur-
rent will be alternating, and one turn of
the wheel will generate six cycles or re-
versals of current.

Q. 2.—If larger wire is used in the arma-
ture will it generate more power?

A.2~The power generated varies with
the power expended in turning the gen-
erator and depends upon the eficiency of
the machine, not directly upon the size of
wire. If larger wire is used, more cur-
rent will be generated, but the voltage will
be lower, assuming that with larger wire
there will be fewer turns.

Microphone Buttons

(357)—Rlichard Colman, Brooklyn, N. Y.,
writes:

Q.1.—I have seen two or three buttons
advertised and have had one in my hand.
It seemed to be a little brass affair.
I understand that they are used In con-
nection with telephones and loud speakers.
Can you tell me anything about them

A.1.—The buttons you refer to are
really little powdered carbon microphones.
They consist of a little brass cell within
which there is a mica diaphragm or parti-
tion, and the space behind this partition is
filled with pulverized carbon. You will
see that this when properly connected
constitutes a microphone, and it is as such
that they are used. They are applicable to
dictograph work, and to loud speakers, it
being remembered that the button proper
Is a transmitter and not a recelver. To
figure them to your mind, you have sim-
ply to think of a mintature carbon micro-
phone,

Does the Compass Point South?

(358)—Mark Kelsey, Pittsburgh, Pa.,
writes:

Q.1—I1f like poles of a magnet repel
each other, how, then, does the north pole
of a magnetic needle point to the north
pole of the earth?

A.1—The compass needle points to the
north geographic pole of the earth, but
not to the north magnetic pole. In other
words, the north geographic pole is the
south magnetic pole. This can be proved
experimentally as shown in the {llustra-
tion. At (A) Is shown a magnetic com-
pass needle, and the lines of force are
assumed to emerge from the north pole
and enter the south pole, as shown by
the arrows. We also know that a wire
carrying current sets up magnetic lines
of force in the direction of the arrows
shown at (B). This direction is deter-
mined by means of the well-known right-
hand rule. Grasp the conductor with the
right hand so that the thumb points in
the direction of the current flow; then the
fingers will point in the direction of the
magnetic lines of force. Now place a
delicate compass over the wire carrying
current as shown at (C). The wire should
be running north and south, so that be-

fore the switch (S) is closed the compass
needle will be parallel to the wire. On
closing the switch the needle will be de-
flected, and by noting the direction in
which the needle turns we can determine
which pole of the needle is the north pole.
It will be observed that the point of the
needle will move in the direction indicated
by the arrow (A), so that the point of the
needle must therefore be the north pole,
and since the needle points to the north
geographic pole of the earth it follows,
then, that the north geographic pole must
be the south magnetic pole.

The field of force of the earth and how it
affects the magnet, referred also to the field estab-
lished by an ordinary eircuit.

Handy Searchlight

(8369)—J. L. Smith, Newark, N. J.,
writes:

Q. 1.—In your “How and Why?" section
please show the construction of a simple
hand searchlight that may be plugged
into a 110-volt base plug outlet. This
searchlight is to be used In a large room
and it is desired to use a long flexible
cord for connecting the light to the 110-
volt outlet.

A.1.—The illustration shows a simple
searchlight which will probably meet your
requirements. This searchlight is made
from the parts of a large size dry battery
flashlight as shown. As there are no smail
110-volt bulbs on the market, it will be
necessary to use a resistance or step-down
transformer in the 110-volt line for cutting
down the voltage, so that a lower voltage
bulb may be used without danger of burn-
ing out.

Perhaps the simplest and neatest resis-
tance unit to use is the type that comes
already assembled in a 110-volt lamp
socket for dimming the light, or for an
all-night light, There are several types on
the market, and one should be selected
that will have the proper resistance so
that the small bulb will light up to full
brilllancy. The resistance socket may be
screwed into the base plug, and the plug
on the end of the long flexible cord is
screwed Into the resistance socket. Care
should be taken to insulate the parts well,
or an unpleasant and possibly dangerous
shock may result when handling the
searchlight.

COPPER
STRIP =~

Searchlight converted into a hand trouble-
lamp to be supplied from a plug, and containing
no battery of its own.
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A British physicist predicts that the time will’ come when MAN will dine on electric vibrations.

Time Lag Fuse

N mechanical circuit breakers, time-lag

has been recognized as an important
element. In some cases the trade name
of fuses involves the use of the word
‘“time element” as indicating the nature
of the appliance.

In the operation of motors a very heavy
current is often required to start with. If
this current is left to pass through them,
they will draw so much In some cases
that they may become overheated and the |
motor windings will be injured, yet, for
a few seconds’ use only the heavy current
18 quite essential.

The construction of the fuse referred to
here {8 quite simple; a copper wire passes
the current, and soldered to the copper
wire are some beads or globules of a
fusible alloy of copper, tin and antimony
in a standard construction. The copper
wire alone will pass a current much
greater than that for which the fuse Is
rated. But in passing the current above
the rating of the fuse, the copper wire is
heated, the fusible metals alloy with it
after the lapse of a few seconds, and the
instant they alloy the fuse parts, the cir-
cuit is broken and the motor is protected.

The peculiarity of the action is based
on the delay which ensues when too great
a current is passed. Thus, presuming a
motor is to be started, as there is no
counter-electromotive force until it begins
to rotate, it takes a very heavy draft of
current and then begins to turn, generat-
ing counter-electromotive force and so
cutting down the current. If protected
by one of these fuses, a period of three

| seconds and upwards may elapse before

the alloying of the fuse takes place so
that it will blow. This perfod is suf-
ficlent to allow a D. C. motor to develop
a full protective counter-electromotive
}'lorce and to cut down the current to safe
mits. |
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If for any reason, as In the operation
of A. C. motors, the full starting current
is left on by mistake, the motor is pro-

Play this Jazzy Sax
Without Practice

Any one can play this imported Jazzy 4
Sax right away. No knowledge of '
music required, nolesso

bers instead of notes.

15 songs

e

and d
aye
3 ﬂfgun
d am de-
N

- Send

T 'c.x ; t “‘:’d 1 thpiece.
ver, .
f.ooh jnnctelrko :quinwwguu.
the same size.

Play Jazz

f a
golay act movw ]
Y7 FERRY & COMPANY, B

. 4420
73 W. Van Buren

20, lilnols

MATHEMATICS
can be easily mastered withthe Midget
le. ith this calcu-
lator you can instantly add, subtract,
ivide any combination
imals, fractions, whole and
umbers. Alsoobtain all roots,

U powers, and Trig. Functions. .
27 It is at all 200 at
Harvard, 300 at Cornell. etc. Tl
Engine-Divided Scales are on white
celluloid, mounted on aluminum and
are_grease and waterproof. Diameter 4 in Price with
instruction book $1.50. Leather Case 50c extra. Catalogue
Free. Your money back if you are not A

GILSON SLIDE RULE CO., Niles, Mich.

Print Your O

Cards.circalars,labels book, paper. Press$12.
& =D Larger $35 Job prees $150. Save money. Print

ot others, blfoproﬂt. Al] easy, rules sent.
‘\x,_t Write f; ry rpre-cttaloc.‘i‘YPE,urdl.
pisilT¥ otc. THE PRESS CO., D-86, Meriden,Cona.

73 Reflex Circuit?

Ask Your Radio Dealer




Practical Electrics for December, 1923

tected, because the fuse will blow in a
few seconds before the armature or rotor
coils of the machine can burn out. Thus
the fuse renders perfect protection If too
heavy a current is maintained, while pro-
viding for the passage of a heavy starting

current, but for so few seconds that no

harm can ensue.

Telegraphic Transmission of
Chinese

HE illustration shows a rather inter- |

esting example of the transmission of
pictures by telegraphy. This is a Chinese
message pictorially transmitted by the ap-

paratus described in our issues of August |
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We speak of it as an example of picture
transmission, and so it is to all intents
and purposes, as there would be no other
way of transmitting it literally. It cer-
tainly is an Interesting application of the
miracle of telegraphy. The telegraph here
has done more than could be done by code
unless the operator knew Chinese,

Plant Stimulation by Light

CCORDING to the Transactions of the
I. E. S, Dr. William Crocker, re-
search director of the new Thompson In-
stitute for Plant Research which Colonel
Willlam B. Thompson is establishing in
Yonkers, U. S. A, at a first cost of more
than $500,000, intends to use powerful
electric lamps to supplement sunlight in
growing plants. Eventually the institution
is to cost $2,500,000.

“This new Institution, with its gardens,
greenhouses and laboratories,” said Dr.
Crocker, “is to be to plants and flowers
what the Rockefeller Institute is to hu-

manity. In other words, it is to study |
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Earn Big Pay
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handsome salaries are paid. You can easily
master the work through our personal coaching
and ‘‘home-laboratory” plan so that you can
step immediately into the industrial field. WE
ASSIST ALL OUR GRADUATES TO POSI.
TIONS WITH THE LEADING ELEC-
TRICAL FIRMS IN THE UNITED
STATES.

Free—Electrical Apparatus
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furnish everything needed.
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and try to cure diseuases of plants and
flowers and other vegetation.” Dr. Crocker
hus had wide experience as head of plant
physiology at the University of Chicago.
On the board of trustees is the scientific
group, including Prof. John Coulter of the
University of Chicago, Prof. L. R, Jones of
the University of Wisconsin, Dr. Raymond
I'oss DBacon, consulting chemist of New
York city, and Dr. Crocker, The labora-
tories are to be located on a nine-acre plot
at 1086 North Broadway, Yonkers. In
these chambers the temperature, humid-
ity, carbon dioxide concentration of the
air and the quality, intensity and duration
of light will be adjustable at will and au-
tomatically maintained.

Bare Aluminium Conductors

HERE is no better example of the
usefulness of aluminium than as the

material for heavy current busbars,
or for other bare conductors. For such
purposes aluminium can be used instead
of copper with a cost saving which at pres-
ent prices is even greater than formerly.
In addition the weight to be supported
by the insulators would be halved by such
a substitution, and other advantages are
obtained in the direction of easier erec-
tion and better cooling.

The average specific resistance of alu-
minium bars can be taken as 2.84 mi-
crohms per cm. cube at 20° C. and that
for ordinary hard drawn copper bars as
1.76 microhms per em. cube. An alumin-
fum bar should therefore be 61 per cent
larger in section than a copper bar of
equal conductance. In actual practice, the
size of copper bar used is selected from
one or other of the manufacturers’ stand-
ard sizes, and often is based upon some
assunied value for current density, usually
1,000 A. per sq. in, In these circum-
stances it is unnecessary to consider the
exact equivalent section for aluminium,
and it will usually be found that, having
fixed the size of copper, the most suitable
size of aluminium is a bar of the same
width and a little over 114 times the
thickness.
required to carry 225 A continuously. At
1,000 A per sq. in. the section of cop-
per bar is 0.225 sq. in., and the aluminium
section for equal resistance would be 0.362
sq. in. The nearest standard sizes to these
are 2 in. by 1% in. for copper (=—=0.25 sq.
in.) and 2 in. by 3/16 in. for aluminium
(=0.375 sq. in.). It will be appreciated
that these bars will not be exactly equiva-
lent in resistance, but as the voltage drop
is not of vital importance provided that it
lies within reasonable limits, they will be
equally satisfactory In operation. For
round rod a similar working rule Is to
make the aluminium rod 134 times the
liameter of the copper rod.

Temperature Rise Data

The section of an aluminium bar being |
larger than that of a copper bar of equal
resistance it will normally have a larger
radiating surface, and hence a smaller
temperature rise when carrying the same
current. Conversely for equal tempera-
ture rise a smaller section of aluminium
bar can be employed having a higher re-
sistance, and when the necessity for keep-
ing the temperature rise within safe limits

Suppose, for example, a bar is |

becomes the deciding factor on conductor |

size, an additional cost and weight saving
is effected by the use of aluminium.

There is a fairly widespread impres-
sion that jointing with aluminium is a
matter of some particular difficulty, and
that aluminium joints cannot be relied
upon. Nothing is further from the truth.
Aluminium flat bar is jointed by over-
lapped joints, clamped or bolted together,
as is the case with copper, and there is no
difficulty whatever in obtaining a sound
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Joint having less resistance than an equal
length of unjointed bar, and in maintain-
ing this resistance constant,

The best results are obtained by rough
filing the bars and arranging that the file
marks on the two surfaces will be at
right angles when they are put together.
This filing is not enough of itself, how-
ever, and, before bolting up, the two sur-
faces should be covered with a thick layer
of vaseline and cleaned with emery cloth
under the grease. The reason for this is
that aluminium oxidizes upon the sur-
face with extreme rapidity, and a freshly
filed surface in a few seconds becomes cov-
ered with an invisible layer of oxide,
which, though microscopically thin, has
an appreciable effect upon the contact re-
sistance. If the surface is cleaned under
vaseline the oxide 1s removed and the
vaseline protects the surface from re-
oxidation by the air. When the two bars
are tinally pressed together, the tightening
of the bolts squeezes out the vaseline and
leaves the clean surfaces in contact. Fur-
ther, the vaseline fills any small cavities
which may be left, and tends to main-
tain the efficlency of the joint by prevent-
ing the condensation of molisture within
such gaps.

It should be noted that the width of the
bar has no bearing on the length of over-
lap required, the same length of overlap
being equally suitable for all bars of the
same thickness whatever may be the
width.

The welding of aluminium is a matter
of simplicity. The usual practice in joint-
ing round rod, for example, is to heat
the ends in the flame of a plumber’s blow
lamp untll they begin to melt, when they
are pushed together. The result is a joint
which 8 homogeneous throughout, and,
when filed up, cannot be detected either by
appearance or by mechanical or electrical
tests. Although the method of making
these joints is ridiculously easy the joints
are nevertheless perfect.

Electric welding is not yet commer-
clally possible with aluminium, but weld-
ing with the oxy-acetylene blowpipe is a
well-established process which would ap-
pear capable of solving many of the prob-
lems of installation. A more general ap-
preciation of the possibilities of this
process should lead to its employment at
a wide extent for bare conductor Iinstal-
lations, since by its ald bolted joints can
be practically eliminated.

On the other hand, aluminium being
highly electro-positive, it is somewhat sus-
ceptible to corrosion by electrolysis, al-
though, fortunately, trouble due to this
cause is always avoidable. Joints be- |
tween aluminium and other metals, though
perfectly satisfactory in a dry atmosphere,
are liable to rapld corrosion should mois-
ture condense on them, due to the con-
stant circulation of minute currents under
the action of the electro-chemical poten-
tial. Too much emphasis cannot be placed
upon the desirability of painting such
Joints when moisture deposits are likely to |
occur.

For a similar reason a slow leakage of
current from an aluminium bar through
moisture Is also liable to result in local |
corrosion. In one case recently brought
to the writer's notice aluminium bars
wested upon unenamelled slate supports
in a damp atmosphere. Appreclable sur-
face leakage occurred at the slate, and
corrosion of the aluminium commenced at
the points where the bars rested on the
supports. The whole trouble was over-
come by Inserting strips of mica between
the bars and the slate.

In many cases copper is specified as a
matter of habit, and it {s now becoming |
recognized that this 1s an expensive habit,
which adds to the cost of the scheme with-
out in the least Increasing its efficlency |
or reliability.—London Electrician.
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No Matter What Your Vocation

Whether Professional Man
Business Man or Daily Worker

A Thorough Training In

CAEMISTRY

Will Help You To Get Ahead

try! Every line of business, every branch

of industry depends upon Chemistry in
some form. You may not realize it, but your
own proficiency in whatever work you are doing
would be increased by a knowledge of Chem-
istry. In many lines such knowledge is abso-
lutely essential. In others it is a guarantee of
promotion and more money.

The keen competition that exists in every
commercial activity today requires that a man
know all there is to know about his vocation.
If you have something to sell—no matter what—
Chemistry enters into its make-up. The sales-
man who knows the chemical composition of his
article can talk about it more intelligently than
the one who lacks this information, and his
sales are proportionately larger. In the build-
ing trades Chemistry is of prime importance.
The mason, electrician or painter who knows
something about Chemistry can do better work
and command more money than the one who
does not. ‘Through Chemistry a shop-keeper
learns how to attract the most trade, and even
in clerical positions one can capitalize his
chemical skill,

Chemistry should be as much a part of your
mental equipment as the ability to calculate or
to write correct English. The world is paying
a thousandfold more for ideas than for actual
labor. The big rewards go to the man who can
show how to turn out a little better product at
a little lower cost. And Chemistry will give
you the ideas that will save money for your-
self or your firm in the very fundamentals of
vour business. There is rothing remarkable
about this; it is going on every day. If you
have not heard of it before, it is because the
general public has been slow to recognize the
tremendous value of chemical training. People
have been content to leave Chemistry in the
hands of a few trained chemists who could not
possibly develop the subject to anywhere near
its greatest extent.

Now we are on the eve of a great awakening. Our
heritage from the World War has been an intense devel-
opment of the chemical industries In the United States
and a tremendous interest in all the applications of
Chemistry. Teople are taking up the subject merely
for the good it will do them In thelr own line of busi-
ness.

It is no longer necessary to enter college Iin order
to learn this fascinating science. Our Home Study
Course tranins you just as thoroughly, and with the same
assurance of success, as those who took the longer way.
And our methods are so simple that we can teach you
no matter how little previous education you may have
had. Many of our graduates now hald responsible posi-
tians or have materially Increased thelr Incomes from
private enterprises as a result of taking our course.
Hundreds of letters from students testifying to the
benefits they have derived from our training are here
for your inspection.

Remember that you do not need to study Chemistry
with the idea of actually practicing as a chemist, al-
though a great many of our students are taking our
course with this ohject in view. If vou want to know
more about what Chemistry wilt do for you, if you want
to know what our home studv course offers, sign and
mail the coupon today for FREE RBOOK ‘‘Opportunities
for Chemists,””

TO be successful today is to know Chemis-

Chemical Institute
of New York, Inc.

Home Extension Division 10

66- B West Broadway, New Yorlk City

DR. T. O'CONOR SLOANE Will
Teach You Chemistry In
Your Own Home

The Chemical Instftute of New York, of which Dr.
T. O’Conor Sloane is Educational Director, was found-
ed to fill the need of ambitious, far-sighfed men who
realize and recognize the splendid future Chemistry of-
fers them, but who cannot spare either the time or the
money to attend college, Dr. Sloane, a foremost au-
thority on Chemistry, will teach you and wlil give you
any individual help you may require. IHe will person-~
ally go over your papers, correct them, point out your
faults, teaching you in a practical and interesting way.
No speclal education required other than the ability
to read and write English. One student has char-
acterized our lessons as ‘“The course that takes the mys-
tery out of Chemistry.*”

Read What One of Our Recent
Graduates Reports

©'1 thought I would let you know of my success. I
finished your course nbout two months ago and now have
a8 fine position as chemist at the DuPont Dye Works,
I am getting along fine with my work and like it very
inuch. It was through your course alone that I have
been 8o successful, It is wonderful and I hope you have
great success with it,

(Name and Address on request).

Easy Monthly Payments

You do not have G have even the small price of the
course to start. You can pay for it in small monthly
payments—so small that you won’t feel them. The cost
Is very oderate, and fincludes evervthing, even the
Laboratory Equipment—there are no extras to buy with
our course. Our plan of monthly payments places a
chemical education within the reach of everyone,

Laboratory Equipment Given
To Every Student Without
Additional Charge

We give to every student without additional charge
his chemlical equlpment, including forty-two pieces of
laboratory apparatus and supplies, and seventeen difter-
ent chemicals and reagents. These comprise the appa-
'rla‘tus and chemicals used for the experimental work of

@ course.
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YOU CAN LEARN

NEWSPAPER
WORK

Experienced Editor Will Teach You
How to Become a Reporter

FASCINATING WORK-GOOD PAY

Only a Few Months’ Work Required To
Qualify You for a Better Position

Regular reporters earn from $40 to $125
a week. Good deskmen on a daily paper are
paid from $60 to $100 a week. A “Star”
Reporter can command his own salary.
Hundreds of ambitious men and women
enhance their income materially by corre-
sponding for newspapers or writing for
magazines in their spare time.

We Will Teach You at Home

We can develop your talent for writing
and lead you into this well paying profes-
sion. Our Practical Course in Journalism
was personally prepared by Henry J. Brock-
meyer, Assistant City Editor of the New
York Evening Post.” Mr. Brockmeyer has
trained hundreds of men and women, many
of whom have, under his guidance, devel-
oped into front rank reporters or feature
writers.

Mr. Brockmeyer's course will teach you
what it would take years of actual news-

paper work to learn. It consists of six com- |

prehensive lessons just brimful of every-

thing a reporter must learn. The following |

are only a few of the subjects covered:

Starting in Journalism. What is a News-
paper? What is News? Start and Finish of
a News Story. Technical Terms. The Type
Point System. Styles of Type. Proof Read-
ing. Capitalization and Punctuation. A
Late Fire Bulletin. Court Stories. Libel
Laws. Copyright. Hints to Reporters. Per-
sonal Conduct. Re-Writing and Condensing
Stories, Paragraphs and Short Items. Good
and Bad Styles, Broadening the Vocabu-
lary. Aids to Good Style. Special Stories.
Suggestions for Stories. Rhetoric. Prepar-
ing Your Story. Don’ts for Writers. Office
Organization. Syndicated Matter. Business
Office. Mechanical Department. Hints for
Headline Writers. The Make-Up. The
Country Correspondent, etc., etc.

This Complete Course For $10

The price for the entire course is only
$10, and entitles the student to full consult-
ing services, which are directed by Mr.
Brockmeyer personally, including any ques-
tions in connection with journalistic work.

Five Days’ Trial
Just pin a check, money order or ten dol-
1ar bill to the coupon below and mail. Then
take five days after the course arrives to
decide whether you want to keep it. If not,
return it at our expense and your money
will be immediately refunded.

Or Write For Free Circular “P”
THE PRESS GUILD, Inc., 66-B—W. B’way, N. Y.

THE PRESS GUILD, Ine.,
66-B—West Broadway, New York City
Enclosed find $10 for which you are to ship
complete course in Practical Journalism with
the distinct understanding that if I return the
course in five days my full $10 will be re-
funded and no questions asked.
(Name)
(Address)

(City)
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Peat for Electrical Generation

AN interesting account of a German
generating statlon which is operated
mainly by peat as a fuel iIs given in the
Iteport of the British Fuel Research Board
for 1922-23. ‘I'he station in question is
situated on the Auricher Wiesmoor in
Prussia, and has a present generating ca-
pacity of 21,050 kilowatts. It consumes
about 30,000 tons of coal and 60,000 tons
of peat per annum. The peat is mechan-
ically handied from the beds to the boiler
house by wagons and conveyors, and an
interesting delivery arrangement ensures
that it is moved into the furnace without
jumming, The average result obtained is
3.0 kg. of peat per kilowatt hour, though
as low a figure as 2.2 kg. has been real-
ized. This station supplies energy to a
considerable distance, transmission volt-
ages of 20,000, 40,000 and 60,000 volts be-
ing used. The present annual output of
peat is 60,000 tons, though it is hoped to
increase it to 100,000 tons. It can only be
dug from the beginning of March to the
end of July, and this and the drying and
storing operations ar: entirely effected by
electrically driven machinery.

A Soldering Kink

l'l‘ happens often that the heud-phones’
cords to which are attached the cord
tips are pulled out of the tips, sometimes
accidentally or sometimes through care-
lessness. It is very difficult to solder the
cords to the tips, as the fine wires of
which the cord tip is composed are in dan-
ger of melting off. A better way, I have
found, is to take some No. 30 bare copper
wire, strip off about a quarter of an inch
of the insulation on the cord tip, and
wrap the bare copper wire tightly around
the stripped wires.

Tie the wire so it cannot untwist. Do
not wrap too much wire on the cord, or

you will not be able to get the cord tip |

into the regular tip. Take the tip and
hold it in a pair of pliers in the flame of
a torch or alcohol lamp. Melt a drop of
solder into the tip, with some flux of non-
corrosive type, then, still holding the tip
in the flame, quickly push the wrapped

cord into the tip. The insulation on the |

phone cord will be only slightly charred, if
at all, by this method, and the solder will
be forced against the wire-wrapped end of
the cord, and the cord tip, which will make
a perfect connection and a neat one. The
best way is to use cored solder containing
flux in the center of the strip—so-called
acid-core solder.

Contributed by OScar W. SIPPLE.

Silver Contacts for Electrical
Apparatus

HERE are few pieces of electrical ap-

out the use of contacts. It is customary
to use platinum, but its exceedingly high
price is turning us more and more toward
the use of silver instead. The following

| method of making contact pleces has been

successfully applied in the construction of
bells, buzzers, automatic telegraph keys,
relays, etc.

The silver may be obtained from old
sterling silver jewelry, spoons, or it may

| be bought in the form of foll or wire. A

me at once, prepaid, Henry J. Brockmeyer’s |

plece large enough to form the contact de-
sired is cut off and placed in a little hol-
low in a block of charcoal and covered
with a little borax.
ordinary mouth blowpipe is then directed
upon the silver. It will soon fuse and
form a small globule, which, after cooling,
should be cleaned in nitric acid and finally
attached to its support by solder. The

The flame from an ||

At rock-bottom prices you get the efficiency of sets
costing three times as much. Users tell us that Miraco

adio freq y pick up
to eon&,u:iuwr{u cither on dry cells or storage bat-
throughout. Order direct or send for bulletin.

One tube outtit
Two tube outfit
Four tube outfit

DEALERS ite f i ulekly—it”
AGA _:r“"r_w proposition quickly—it's a

THE MIDWEST RADIO COMPANY
816 Main Street, Cincinnati, Ohio

Here’syouropportunity. Radioneeds
you. Win success in this fascinating fielo.
Trained men in demand at highest salaries.
Learn at home, in your spare time.

Be a Radio Experf

I will train you, quickly and easily, to design,
construct, inst-lf, operate, repair. maintain, al
sell ali forms of Radio apparatus. My new methods
sre the most success{o; in existence. to earn
$1,800 to $10,000 a Year
F’ R E E Wonderful, home-construction, tube
receiving set, of latest design.
Writefor*'Radio Facts’’ free. Engineer Mohaupt.
Ama=~ican Electrical Association
Oept. 1812 4513 Ravenswood Ave., Chieage

FREE

VACVUM TUBE

DIO SET

Can receive 1¢0 miles and more.

RUS YOUur name

to iearn
how you can_get a
Vacuum Tube
Radlo Se

o t
ABSOLUTELY FREE
Don't delay; write to-
dsy for RADIO

LAN.
HOME SUPPLY €O.

Dept. 18
131 Duane 3t.,N.Y.C.

Also finest 28 cal. 7 shot blue g,,"
steel inciuding i .,2
leather HOLSTER FREE for only Eu
$6.78. >

Both guns shoot any standard 25
antomatic cartridge. gd
Money Back If Not Satisfied. »a%

CONSUMERS CO., Dept. 20D8 Q&
1263 Broadway l.Ot

new York

'Be an Expert Repairman

paratus which can be constructed with- |

ON MOTORS AND GENERATORS
Repair and Maintenance Men in Big Demand
LEARN IN THREE MONTHS
Insure yourself permanent income and bigger op-
portunities—here at this Great Electrical School
you actually wind D. C. and A. C. armatures
under expert instructors. Write today for 72-page

illustrated book. It's FREE.

School of Engineering of Milwaukee
P. E.-12, 415-17 Marshall St., Milwaokee, Wis.

You can easlly do all your wiring and repairing of
everything electrical tn the home, without previous
experlence: Ifyou own this great book

ELECTRICAL KINKS

You can make plenty of money right in_your neighborhood work-

ing for others in your spare time. SEND NO MONEY. Simply

send your name ess. Pay postman §1.00 plus a few cents
stage on arrival, or send adollar bill with order. ORDER

AY, if you do not like the book it bac d
A iy o Eimulu'(rt:. send k and we will refund

HOME BOOK CO., 388DA ARCADE BLDG., CLEVELAND, OHIO
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easiest method of soldering it is to
roughen its surface and, after smearing it
with solder paste and placing it in posi-
tion on the apparatus, a drop of solder is
allowed to flow between the globule and
its support from a soldering iron. The ex-
cess solder must then be filed off and the
face of the contact leveled.
Contributed by ELLioTT R. WEYER.

Electric Carbon-Monoxide Meter

’-1"0 obtain a perfect control of the oper-
ation of a boiler plant, the constant
observation of both carbon-dioxide and
carbon-monoxide are essential. For meas-
uring both of these gases electric indi-

cators can be used based upon the dif- |

ferent heat conductivity of the gases as
compared with air. Two short platinum
wires are each inclosed within a tube,
through one of which passes air and
through the other the gas to be volumet-
rically measured. The wires are elec-
trically heated and change their ohmic
resistance according to the amount of CO,
or CO which passes through the respec-
tive tubes. Connecting the air wire and
the gas wire into a Wheatstone bridge, a
millivoltmeter in the bridge can be directly
calibrated in per cent of CO, or CO. Both
instruments are installed side by side near
the boiler, and the gases are forced
through their gas tubes by a partial
vacuum created by a small water-Jet
pump. Any number of indicating or re-
cording instruments may be remotely
connected to these two sending apparatus.
It is claimed that these instruments give
far more accurate indications of the
amount of these gases in the flues than
any chemically operating types.—M. Moel-
ler in Siemens Zeitschrift.

Insulation Tests

AS I have been conducting some ex-
periments to determine insulation
values I thought that you may be inter-
terested in the results I obtained.

Some of the insulators I tested were
hard rubber, fibre, electrose, asbestos, por-
celain, bakelite, mica and slate. I found
that all but slate were equally good in-
sulators to a direct non-pulsating current.
Slate has the lowest insulation value, as
there is always moisture present to a
slight extent.

When an alternating current of sixty
cycles was used there was a very slight
drop through marble, porcelain and fibre.
The difference in drop of a 60-cycle cur-
rent and a direct current can only be de-
tected with the most delicate instruments.

At a frequency of 800,000 cycles the
drop through porecelain is very noticeable,
while the drop in mica and asbestos is not
noticeable at 300,500 cycles.

With electrose, hard rubber and bakelite
a slight drop was obtained at 280,000
cycles. Al the insulators tested had a
glazed finish.

Contributed by NorerT W. TAYLOR.

X-Ray Examination of Strained
Metals

HE Japanese Journal of Physics con-

tains an abstract of Mr. Akimasa Ono’s
account of his X-ray interference examina-
tion of strained metals, viz., copper wires
(in the drawn and annealed states) low
carbon steel bars (in the pulled and an-
nealed states), etc., using the rays issuing
from a Coolidge tube with a tungsten anti-
cathode. The results show that the crystal
lattices of metals display fibrous struc-
tures in the pulled or drawn state, the
structural rearrangement proceeding as
the degree of strain increases. Particu-
larly in the case of copper, of which the
atoms are known to be arranged in a face-
centered cubic lattice, the inclinations of
ceveral simple planes in the lattice to the

Receiving Set

Consisting of
Radiogem $ 2 50

Phone
Shipping Charges Prepaid to Any Point in the U. 8.

and Aerial

This outfit is absolutely complete. It
includes everything you need to hear the
Broadcast Programs, market reports, time

signals, ship calls or land station messages.
Nothing more to buy-—no batteries or tubes
needed—no upkeep cost of any kind.

The Complete Outfit Consists
of Three Parts
(One)

The RADIOGEM

The simplest radio outfit made—yet as prac-
tical as the most expensive. A crystal receiv-
ing set that you can operate and enjoy even
though you know absolutely nothing about
radio. You receive the RADIOGEM unas-
gembled, together with a clearly written in-
struction book, which shows you how to
quickly and easily construct the set, using
only your hands and a scissor. The outfit
comprises all the necessary wire, contact
points, detector mineral, tube on which to
wind the coil, etc., etc. The instruction book
explains simply and completely the principles
of radio and its graphic illustrations make the
assembling of the RADIOGEM real fun.

(Two)

The GEMPHONE

An adjustable, 1,000-ohm phone complete
with 3-ft. cord—the first inexpensive adjust-
able receiver made. The Gemphone is of
standard type and made of the very best
grade of materials throughout. The case is
made of turned wood, an exclusive feature
with the “GEMPHONE.” This is respon-
sible for its exceptionally rich, and mellow
tone. Like RADIOGEM, the GEMPHONE
is sold unassembled. Our Instruction pam
phlet shows how to assemble it in two min
utes, using only a screw driver.

(Three)

The AERIAL OUTFIT

Consisting of 100 ft. of standard copper
aerial wire and two porcelain insulators.

Complete Radiogem Outfit

.......... $ 2.50
The Radiogem, only .........c.ov.een 1.00
The Gemphone, only ............... 1.00
Acrial OQutfit, only ...........covavns .50

Order Direct or From

Astoria, Ore. Dallas, Texas

('ook & Foster Cullum & Boren Co.
Atlanta, Ga. Texas Furniture & Stor-
Miller’s Dollar Store 5 ‘“:t (‘f- .
Balti , Md. reeport, L. 1.

aA' nxrk A(.’ Co. Alexander Gold

Hamilton, Ont., Canada
Radio Supply Co.,
Hartford, Conn.
Sage Allen Co.
Hawera, New Zealand
H. 1. Itlake

Boston, Mass.

Radio Specialty Co.
Brooklyn. N. Y.

Levy Brothers

Weber Talking Mach. Co.

Buffalo, N. Y.
Elec. Sup. & Equip. Co. Havana, Cuba
Chleago, 1L, Compania Radiotelefonics

de Cuba

Barawik Co. M. Massana

Home Supply Co.

£ t Manuel Nodar, Jr.
cl:vesll:n“’, %hr;lnnsberl: Radio Novelty
Anderson Elec, Co. Hoboken, N, J

ec, 3 .
Service Publishing Co. ¢, It Prieman Co.

g RADIO CABINETS

Made in 29 different stock sizes.

Rich Mahogany finish, special sizes

and shapes to order. Write for illus-

trated folder also particulars of our Radio Table.

SIGNAL ELECTRIC MFG. CO., yoromiren i

—andNowaCom

THE RADIOGEM CORP., 66 P-West B'way, N. Y. City

i CHANGES
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(Patents Pending)

What They Say About RADIOGEM

I am enclosing herewith $1.00 to pay for the Radio-
gem. I had it carefully wound by our wireless
operator and find that it works beautifully—fully as
good as any crystal set we know of.

Radiogem received, which we assembled and were
very much gstonished at results obtained and the
clearness and volume of tone produced.

The greatest distance I lheard on one of your sets

15 1000 miles, having heard WGY at Schenecudf'
N. Y. I think your set is the best | have ever seld
at any price.

Herewith P.O.M.O. amt. $1.00 for another “RA-
DIOGEM."" The one recelved is O.K. I’laced about
15 ft. of picture cord under front porch and ground-
ed to a kas meter, and heard the Sacramento RHee
and Sacramento Broadeasting Unlon much better
than with my large erystal set.

Your RADIOGEM RECEIVER 15 a wonder. I have
recelved every station in P’hiladelphia with it much
louder than with a high-priced crystat set.

Your two Radiogem sets recelved last night, and
one was wired up for tcsting. WOC is about 40
miles away, and their signals could be heard with
headphones on table. After they quit KYW at
Chicago about 170 miles east was heard. Every
word could be plainly heard here.

You clalm a radius ¢f 20 pailes over your ‘‘Radlo-
gem’’ is sometimes a possibility. You should ad-
here to the truth. I constructed cne for my mether,
installed §t with an aerial, and she llistens not once
in a while, but at her will, to Schenectady, New-

ark, New York, or dencs, R. I., and her home
1s |Amehnro. Mass. | ran't give your set too much
praise. —_—

(Names and Addresses on Request)

the Following Dealers:

Laurel Springs, N. J.
ftone & Kean

Los Angeles, Cal.
Lester’s Radio Shoppe

Philipsburg, Pa.
A. 0. Curtis
Poughkeepsie, N. Y.
Chas. P. Raymond

Medford, Ore. Providence, R. 1.
Virging Radio Service The Outlet Co.
Media, Pa. Pullman, Wash,
Media Elee, Co. Electric Supply Store
Newark. N. J. Saginaw, Mlich,
L. Bamberger & Co. J. A. Loubert & Co.
New York City. N. Y. St. Louls, M.

, Mo.
United Auto Supply Ce.
8t_Paul, Minn.
Hill District Radlo Sheet
tal Co.
Seattle, Wash.
Frank B, Wilson
Springfield, Mass.
Johnsons Book Store
Washington, D. C.
Chas  Klaben Co.

Dixie Supply Co.

Eastern Radlo Corp,

Radio Specialty Co.

Harold M. Schwab
Northampton, Mass.

Parsons Elee. Shop
Dro?on City, Ore.

Singer Hill Radio Service
Philadelphia, Pa.

Jos. J. Miller

YOU DON'T NEED

to get out of town. If you want
Tubes new stations on your crystal set
WRITE ME TODAY. Mine works 400 to 1,000
miles without tubes or batteries!l Thousands have
bought my plans and now get results like mine.
OFTEN COST LESS THAN A DOL-~
LAR. Send seif-addressed envelope for further
information. Leon Lambert, 543 South Volutsia,
Wichita, Kansas.
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In the Great Shops of

Coyne

Student Winding a Stator

o
Chicago
The Electrical Center
of the World

Come to Coyne—learn electricity in 8 months
in the largest electrical school in the country.
Get a complete training so you can make big
money as Power Plant Operator, Superinten-
dent, Telephone man, Construction worker,
auto, truck or tractor electrician, battery
man, radio expert, or you can go into busi-
ness for yourself as electrical contractor,
dealer, auto ignition or battery expert and
make from $8,000 to $20,000 a year. Hundreds

of our graduates today are making big money
and you can do the sam: if you grasp this
opportunity—act now,

Learn
in 32 Months

No books or useless theory. You are trained on
000 worth of electrieal wment. We give you
'REE a complete course in_ io—the marvel of the
:fe, Constructine, installing and operating. We
so give you FREE a life Membership which enables
ou to stay as long as you want or come back for
urther training at any time without charge.

Earn $150 to
$400 a Month!

Yoo work on motors, nerators, housewiring,
autos, batteries, radio, switch-boards, power plants
—everything to make you an expert ready to step
right into a position paying from 845 to $1(0 a week.
You get a complete pructical training in Circuits,
Housewiring, D. C.."A. C, Armsture and Stator
Winding. Drafting, Auto, Truck and Tractor Elec-
tricity, Battery Building and Repairing, and Radio.

Earn While You Learn?!

We help students to secure jobs to earn & good part
of their expense while studying.

Send CouponNow

Don’t delay a minute—send that coupon right now
for our big free catalog an:
cial offer. Act now!

d full particulars of spe~

Endorsed by _Ele(-triqdl Industry
1300-1310 W. Harrison St., Dept. 15.79. Chicago

---------------------.-----.
Coyne Electrical School, Dept. 15.79
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primary ray and the relative intensity of |
diffracted rays are calculated. It is shown
that the group of small crystals considered
to be symmetrically arranged in such a
manner that the trigonal axis of the lat-
tice stands in the longitudinal direction of
wire, gives rise to the pattern obtained in
the experiment on wires drawn to a suffi-
cient degree. It is suggested that the
changes in the lattice arrangement of crys-
tals afford a natural explanation of the
change of properties observed in metals
that have been subjected to strain.

Electric Lamps in the U. S. A.

Tcu.ndescent lamps (excluding minia-
ture lamps) in the United States during
1922 amounted to slightly over 200 million

| lamps—a 25 per cent increase over the

1921 sales of 160 millions, and within 1
per cent of the 202 millions sold in 1920,
There were less than three million ecarbon
lamps sold in 1922, compared with six mil-
lions in 1921 and nine millions in 1920. It
is apparent that the carbon lamp will soon
disappear from the market; it is now a
negligible item in the total lamp sales.
Manufacturers have developed a coloring
material for lamps which has been very
satisfactory. It is sprayed on the lamp, is
weatherproof, and does not fade, It is
even more uniform in color than natural
colored glass bulbs, which vary in color,
due to the variation in density and thick-
ness of individual bulbs. Sprayed colored

| lamps can be supplied more quickly than

natural colored glass lamps, as the sprayed
color can be quickly applied to clear lamps
in stock, whereas the natural colored glass
lamps usually have to be made to order
and often the bulbs have to be speclally
blown. Only four colors are supplied,
which are standard shades of red, blue,
green and yellow. The sprayed colored
lamp 18 no more expensive than dipped
colored lamps and is cheaper than natural
colored glass lamps. The sprayed color
can also be satisfactorily used on Mazda
C lamps up to and including the 150-watt
slze.~—Transactions, I. B, 8.

Chemicals Produced by the Aid
of Electricity

HE Department of Commerce an-

nounces that the reports made to the
Bureau of the Census show a production
of chemicals by processes involving the
use of electricity of the value of $58,180,-
6500 in 1921, as compared with $82,590,000
In 1919, a decrease of almost 30 per cent.
In 1914, the value of chemicals produced
by the ald of electricity was only $29,-
661,949. The increase, therefore, for the
seven-year period, 1921-1914, was 968 per
cent, The establishments reporting were
127 in number in 1921, 114 in 1919 and 36
in 1914. The principal products so pro-
duced, named in the order of value, are
aluminum, the ferro-alloys, calelum ear-
bide, chlorine bleaches (including chlorine
and the hypochlorites), sodium hydroxide,
the abrasives (including aluminous and
stliceous), peroxide of hydrogen and Ooxy-
gen, Many of these products serve as a
basic raw material for the production of
a great varlety of other chemicals.

Non-Magnetic Iron

T would seem to be one of the most re-
markable coincidences of which we
have record, that the production of non-
magnetic Iron should be simultaneous, as
years ago, with that of iron defying rust
and stain. The latter Is rapidly coming

| into use In varlous branches of manufac-

ture. We have a practically complete line

| of stainless steel cutlery; precise measur-

ing scales for fine machine work are ap-

HE total sales of tungsten fillament in- |

‘How This Man

‘Won Success
- As an Electrical Expert

General Manager of his company at 28 years of age!
His own boss—owns his home—married and happy and
prosperous—that’s the remarkable success achieved by Wal-
lace H. Rohrschneider, now General Manager, Secretary and
Treasurer of the Hustlsford Light, Power and Manufactur-
ing Company of Hustisford, Wisconsin,

Mr. Rohrschneider got his start toward his quick and
brilliant success at School of Engineering of Milwaukee,
There he recelved the practical, intensive and specialized
training that enabled him to make good in a big WaY.

Why Don’t You Get Into
This Big Pay Field?

The same kind of training that put Mr. Rohrschneider into
the ranks of the highly-paid Electrical Specialists will
qualify you for brilliant success in this fascinating fleld of
unlimited opportunities. Ceme to Ameriea’s Greatest In-
stitution of Electrical Education. Learn by actual practice
in our big laboratories with their magnificent equipment, in-
cluding motors, dynatnos, switchboards, ignition and light-
Ing systems, etc. Recognized experts give you personal in-

' struction every step of the way.

Earn Your Way Through
This Great College

You can earn money to help defray your expenses while
ou are learning. Our wonderful co-operative plan brings an
&Ieﬂrlul Career within the reach of every ambitious man.
Our. Free Employment Department secures posftions for those
students who wish to earn part or all of their expenses. In
nddition, the Department will help you get a geod pesitien
in the Electrical industry when your training Is completed.
G BOOK FREE—Mail the coupon today for our big new
Ilustrated catalog. Check the course that interests you most
and we will send you special information. Read about the
School that trains men for practical and guick success. See
how easy it is for

you to get the tralning that wiil enable
you to step to a did 1td hand
Mail the coupon right NOW,

GCHADL of ENGINEERI

Iwaukee NG

Dept. P.E.~12, 415 Marshall Street, Milwaukes, Wis,
MAIL COUPON NOW

SCHOOL OF ENGINEERING OF MILWAUKEE
Dept. P.E.-12, 415 Marshall St., Milwaukee, Wis.

Please send me without any cost or obligation, full particn-
lurs of the electrical course I have checked and your big
Free Book telling about your fnstitutfon and how it will fit
me for a big position in the electrical fleld. Also tell me
about your Karn-While-You-Learn plan,

(Check courses interested in, and

be sure to give yeur education.)
--School of Practical Electricity—6 months or 1 year course,
Complete general course, covering entire electrieal field.
==Institute of Electrotechnies—12 to 30 months’ course,
Practical electrical tralning combined with thorough Acad-
emic education.
—College of Electrical Engineering—3 years® course. Regular
olleglate work granting B. 8. Degree. 14 High School units
u'tdlploma from our Institute of Electrotechnics required for
ntrance.
—Commerclal Electrieal Engineering—1 year course. Thou-
ands of Trained Men wanted in this new profession. 14
{igh School units er diploma from our Institute of Electro-
ochnics required for entrance.
—School of Automotive Electrictiy—3 to 6 months. Covers
11 systems of starting, lighting, fgnition, and storage bat-
erles for automobiles, tractors, air-craft, etc. Intensive
ractical course.
—Armature Winding and Motor Generator Repair Course—
: to 8 months’ course. Rrief, but intensely practical, lead-
ag to well-paying positions.

—Electrical Home-Serveie Training with laboratory facili-

ties, for those who cannet come te Milwaukee.
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pearing; and the metal is being employed |

for making valves and other important
parts of operating machinery.

The new non-magnetic cast iron was
produced in Ingland, and is the result of
experiments conducted by S. E. D. Dawson,
chemist and foundry manager for Fer-
ranti, Ltd., Manchester. According to
Iron and Coal Trades Review, London,
the metal, which is called “No-Mag,” is
an alloy with properties similar to those
of brass or gun metal, but is much less
expensive. It is especially valuable in
electrical construction.

The iron can be cast with the same
facllity as ordinary cast iron, and has the
sume appearance. In strength it follows

the usual figures for cast iron, but has the |

advantage of Increased toughness and mal-
leability.

The cost of “No-Mag” is dependent upon
the type of casting, and, roughly, may be
taken to be 20 to 50 per cent higher than
that of gray iron. When the price is com-
pared with that of gun metal the advant-
age is obvious.

STATEMENT OF THE OWNERSHIP, MANAGE-
MENT, CIRCULATION, ETC., REQUIRED
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Of PrACTICAL ELECTRICS,
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of $5.00.

71 West Broadway

A Super Vacuum Tube for

COMPLETE RECEIVING SET $1 5
With Tube and n

Operates on 114 volt dry cell battery. Brings in music, news and
lectures as clear as the most expensive sets. Easy to operate. Only
one adjustment to make. Rugged construction. Wavelength range
over 600 meters. A real portable set. Especially designed for use
on vacation and camping trips. One tube and a standard headset
furnished with every set. Send $5.00 with your order and pay post-
man balance when he delivers your set. Satisfaction guaranteed or

ALPHA DRY CELL TUBE

o

Operates as either detector or amplifier on 114 volts.
When ordering specify if detector or amplifying tube
is preferred. Fits standard socket. Filament con-
sumption 14 of an ampere. Guaranteed to give entire
satisfaction or money refunded. Sent parcel post
prepaid carefully packed to any address on receipt

NEW YORK RADIO COMPANY

New York City, N. Y.

(Patent Pending)

ERFECT SYNTHETIC CRYSTAL DETECTOR SENSITIVE
THE P OVER ENTIRE SURFACE
y Pri
Guirestesam Mounted
. Oxidl 25¢
P;{l’?ﬁ‘::;’i"l‘ l}‘v;lli'l'l:“ifli .{ Cf{e\' STAL

Manufactured Expreul{

Guaranteed Mounted $ 1 -00
Order from your dealer or direct from

X . ud and Cl
Edgr% “‘Hmﬂi’:g: of IS:’M:’A UI:X‘:
50c
K. Gold Supersensitive
Rl‘}l&k\'l’l‘l‘% CATWHISRKER. Price
for Reflex Clreuits
Will Stand Up Under Heavy Plate Voltage
Price
RUSONITE PRODUCTS CORP.
15 Park Row

New York, N. Y.

GOLD SEAL

JMCHARG

Charges Radio and Motor Batteries Over Night
or a Nickel

The simplest, most efficient and reliable battery
charger on the market. Six ampere size for any A.
C. or D. C. current, $18.80 complete with am-
meter. Charges 1, 2, 3, 4 or 6 cells of standard bat-
tery, or 11to 4 sets of 24 volt ‘B’ storgae battery.
UNQUALIFIEDLY GUARANTEED
AT ALL GOOD DEALEbeS . .
FREE, Send today for free list of broadcastin
stations and new b\’;lletin describing GOLD SEAE
HOMCHARGER.
THE AUTOMATIC ELECTRICAL DEVICES CO.
155 West Third St., Cincinnati, Ohio
Largest Manuf: s of Vibrating Rectifiers in the World




Agents Wanted
Sell Madison “Better Made” Shirts direct from
oeur factory to wearer. No capital or experience
required. Easily sold. Big profits. Write for Free
Samples. Madison Mills, 503 Broadway, New York.

We Want Salesmen and Agents, elther whole or
side line, to sell our low nriced radio books to the
trade. Excellent proposition for live wiree.

E. 1. Company, Publishers, 283 Fulton St., New
York City.

American Made Toys
Manufacturers on large scale, also homeworkers,
wanted to manufacture Metal Toys and Noveities
Barking Dogs, Wag-Tail Pups, Wild Animals,
Automobiles, Indians, Cow-Boys, Baseball Players,
Cannons, Toy Soldiers, Crowing Roosters, Statues
of Liberty, Miniature castings of Capitol, Bathing
Girl Souvenirs and others. Unlimited possibilities.
Guaranteed casting forms furnished manufacturers
from $5.00 up, with complete outfit. No experi-
ence or machinery necessary. Hundreds made
complete per hour. We buy goods all year and
pay high prices for finished goods. Cash on de-
livery. Contract orders placed with manufacturers.
Enormous business waiting to be taken care of in
1924, Catalog and information free. Correspon-
dence_invited only if you mean business. Metal
Products Co., 1696 Boston Road, New York.
Established since 1912,

Books

Send stamp for catalog of Electrical and Me-
chanical books, also complete Electrical Outfit and
Chemistry Laboratory, for the beginner. Bargains
in Magazine subscriptions. A. Urie, 333 W. Man-
hattan Blvd., Toledo, Ohio.

New and Original Magic. Massey, 206 pages, 28
page plates, $3.15 postpaid. Spon & Chamberlain,
122 E. Liberty Street, New York,

*“Lights, Colors, Tones and Nature’s Finer
Forces,” including Vibrations; Electromagnetons;
o-auras ; o; Coldlights; Coming Inven-
tions; Marvelous opportunities; 260 pages; Satis-
faction Guaranteed:; $2.00; Table Contents Free.
P. E. Stevens, Publisher, 242 Powell, San Fran-

Hypnotism, Mesmerism, complete system of
method, astounds, controls self and others, wants
gratified, read amusing experiments, self hypno-

You can place your ad in these columns for only 4¢ a word.
columns, by reliable firms, dealers and individuals
Ad-lets for the February

tismm, mind reading (any distance) wonderful, fas- |

cinating, 206 page illustrated book, $1.00 postpaid.
Henry E. Collins Co., 197 Fulton Street, Brooklyn,

. Y.

_New Book of Card Tricks, 10c. Magic Made |

Easy, 10c.
novelties, puzzles, ete.
Ave., Chicago, IIl.

A stamp gets our catalog of tricks,
H. Bremer, 3218 Vernon

Experimental Electricity Course in 20 Lessons.
By S. Gernsback and H. W, Secor, E.E. A course
of the theory and practice of Electricity for the
Experimenter. Every phase of experimental elec-
tricity is treated comprehensively in plain English.
New experiments are described and explained, and
nearly every application of Electricity in modern
life is given. 160 pages—400 illustrations. Flex-
ible cloth cover, 75c postpaid. Stiff cloth cover,
$1.26 postpaid. Experimenter Publishing Co.,
Book Dept. 63 Park Place, New York City.

The How and Why of Radio Apparatus, by H. |

W. Secor, E.E. This newest book on radio mat-
ters fulfills a distinct gap in wireless literature in
that, while the treatment is made as understand-
able and as free from mathematics as possible, it
at the same time incorporates a wealth of tech-
nique and instruction for the Radio Amateur—the
Radio Operator—the Installation and Designing
Expert—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 ex-
tensive and useful radio knowledge provided in its
text: The Induction Coil; The Alternating Cur-
rent Transformer: Radio Transmitting Conden-
sers; The Spark Gaps; Radio-Transmitting Induc-
tances; Radio Receiving Tuners; Radio Receiving
Condensers; Detectors ; Telephone Receivers : Radio
Amplifiers; Construction of a Direct Reading
Wavemeter and Decremter; Antenna Construc-
tion ; The Calculation and Measurement of Induc-

tances: Appendix containing very useful tables, |

covering all subjects treated in this very unusual

k. This newest of Radio Works, cloth bound

in Vellum de Luxe, Gold Stamped and Hand

, has 160 pages.

The How and Why of Radio Apparatus. Postpaid,

$1.75. Experimenter Publishing Co., Book Dept.,
58 Park Place, New York City.

Size of book, 6x9 inches. |
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OPPORTUNITY AD-LETS

It will pay you to read and investigate the offerings made from month to month in thess

from all over the country. You are re

Business Opportunities
Sell .us your spare time. You can earn fifteen
to fifty dollare writing showcards at home; no
canvassing ; pleasant profitable profession; easily,
quickly learned by our simple graphic block sys-
tem ; artistic ability unnecessary. We instruct you
and supply work. Wilson Methods, Limited, Dept.
51-M, Toronto, Canada.

Establish your own cash business, Capital $100
upwards. Dept. X, Paul Kaye, 149 Broadway,
New York.

Distributing Agents Wanted everywhere. The
Ben-Ross Control Carburetor for all automobiles,
Going Big. Enormous Profits. Territories granted
if you act quick. F. Ben-Ross Co., 384 E. 144th
St., New York.

Chemistry
“Popular  Chemistry.” Experimenter’s
Monthly. Six months’ trial, 50c. B. Wright

boratory, Caldwell, New Jersey.

Learn Chemistry at Home—Dr. T. O’Conor
Sloane, noted educator and scientific authority,
will teach you. Our home study correspondence
course is a real short cut. You can learn in half
the usual time. Gives you the same education as
you would get at a college or university. See our
ad on page 87 of this issue for special 30-day
offer. Chemical Institute of New York, 66 W.
Broadway, New York City.

Dictionaries

Dictionaries selected, $1 up each, postpaid, of all
subjects in all languages; unilingual (any lan-
guage), bilingual (any combination of languages) ;

| memeral (linguistic), special (classified, s
sciences, names) ; nomic (native, transliterative),
phonie, pocket, tial, comprehensive, com-
pendious, historical: Arabic, Chinese, English,

French, German, Hausa, Hebrew, Hindi, Italian,
Japanese, Polish, Russian, Somali, Spanish, Swed-
ish, Turkish. Languages Publishing Company, 8
West 40th Street, New York.

—

For Inventors B

Invention and Patent Promotion Magazine.
Interesting information and helpful advice. Send
for circular. Burckett, Box 38-I, Station S, New
York City.

For Men

Enjoy Life, Smoke “0ld Field Tobacco,” Sample
10c. Hast Mailing Company, Paducah, Ky.

Health

Diseases and Their Innate Healer. Treats on
anaemia, apoplexy, appendicitis, asthma, bronchi-
tis, cankers, constipation, consumption, convui-
sions, debility, gallstones, headache. Book 50c.
A. J. Stevens, Wauseon, O.

Only twenty cents for copy “How to obliterate
Tuberculosis within 48 hours.” Also latest discov-
ery, how old weak bodies may be made strong and
healthy almost overnight. Positive proof submit-
ted. Dr. Hartmann, 282 West 70th, New York.

Help Wanted

We Want Salesmen and Agents, either whole or
side line, to sell our low priced radio books to the
trade. Excellent proposition for live wires. The
E. I. Company, Publisherm, 233 Fulton St.,, New
York City.

Make Money in spare time mailing letters. Rare
opportunity now. Men send en
for spccial plan. Normande R., 147 W, 23d St.,
New York.

Detectives Earn Big Money. Excellent opportu-
nity. Travel. Great demand everywhere. Experi-
ence unnecessary. Write American Detective Sys-
tem, 1968 Broadway, N. Y.

Stop Daily Grind. Dependable plans free. Easy
silvering mirrors, tableware, headlights, eto. Clar-
ence Sprinkle, Dept. 87, Marion, Indiana.

Orchard Lands

Big returns from Pecan, Orange and Fig
Groves. Guaranteed care. Small monthly pay-
ments. Dept. P., Suburban Orchards Co., Biloxi,
Mississippi.

issue must reach us not later than December 20th.
The Circulation of Practical Electrics is more than 57,000

E Practical Electrics Company, Inc., 53 Park Place, New York, N. Y.
B e m—

| pacific, Siberic, Sinindic.
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Languages
World-Romic System, Masterkey to all Lan-
guages. Primers, 23 languages, $1.94 each lan-
guage: Arabic, Cantonese, Danish, Dutch, Eng-
lish, French, German, Italian, Japanese, Latin,
Polish, Portuguese, Russian, Spanish, Swedish.
Pronunciation-Tables, 104 languages, 30c each
language. Grammars, dictionaries, 1000 lan-
guages: Afrosemitic, Amerindic, Eurindie, Indo-
Languages Publishing
Company, 8 West 40th Street, New York.

Arabic, language of 30,000,000 people. Gram-
mar, $6 postpaid. Egyptian-Arabic pronunciation-
tablie. World-Romic System, 30c. Hebrew gram-
mar, $6. Hebrew-English dictionary, $5. Hausa
grammar, $5.  Afrosemitic languages: Bantuie,
Cushitic, Ful, Hottentot, Libyan, Semitic, Sudanie.
Languages Publishing Company, 8 West 40th
Street, New York.

Chinese, language of 400,000,000 people. World-
Romjc System, $1.94 postpaid. Pekinese primer,
$1.94. Dictionaries, grammars, Sinindic lan-
guages: Kartvelic, Sinosiamie, Tibburmic. Lan-
qNuage; Plt(xblishlng Company, 8 West 40th Street,

ew York.

English, language of 150,000,000 people. Primers
selected, $1.94 each, postpaid, for foreigners: Ar-
menians, Bohemians, Bulgarians, Danes, Dutch,
French, Germans, Greeks, Italians, Lithuanians,
Norwegians, Poles, Portuguese, Rumanians, Rus-
sians, Serbians, Spaniards, Swedes, Yids. Speech-
Organs Chart, 37c. Pronunciation-tables, Can-
tonese primer, World-Romic System, 16 Teutonie
languages, 30c each language: Dutch, English, Old
English, Frisian, German, Icelandie, Scotch.
Phonic texts: House Jack Built, 13¢c: Oid Mother
Hubbard, 13c¢: Mark’s Gospel, 25¢; Poe’s Raven,
49¢. Languages Publishing Company, 8 West
40th Street, New York.

French, language of 50,000,000 people. Primer,
World-Romic  System, $1.94 postpaid. French
phonic text, 13c. French-English dictionary, $1.98.
Chart of the French Alphagam, 37c. French pro-
nunciation-table, 30c. 86 Eurindic languages: Ar-
menic, Celtic, Hallenic, Illyric, Indic, Iranie.
Italic, Slavolettic, Teutonic. Languages Publish-
ing Company, 8 West 40th Street, New York.

Japanese, language of 50,000,000 people. Primer,
$1.94 postpaid. Japanese-English Dictionary, $5.
Japanese pronunciation-table, World-Romic sys-
tem, 80c. Siberic languages; Finnugric, Mongoiie,
Nipponic, Samoyedic, Tungusic, Turkic. Lan-
guages Publishing Company, 8 West 40th Street,
New York.

Maya (Yucatan) grammar, $5 postpaid. Innuit
(Alaska) grammar, $6. Lencan (Salvador) pro-
nunciation-table, World-Romic System, 30c. Amer
indic_languages: Algonkian, Athabascan, Aymar-
an, Eskimoan. Guaranyan, Iroquoian, Nahuatian,
Quechuan, Siouan, Zapotecan. Languages Publish-
ing Company, 8 West 40th Street, New York.

Spanish, language of 40,000,000 people. Primer,
World- ic System, $1.94 postpaid. Spanish-
English dictionary, $1.98. Chart of the Spanish
Alphagam, 37c. French pronunciation-table, $0e.
47 Latinic languages: Catalan, French, Italian,
Latin, Portuguese, Provencal, Rhetian, Rumanian,
Spanish, Andalusian Spanish, Mexican Spanish,
Walloon. Languages Pubishing Company, § West
40th Street, New York.

Tagalog grammar, $5 postpaid. Tagalog pro-
nunciation-table, World-Romic System, 30c. Sa-

moan grammar, $3.50. Samoan pronunciation-
table, 30c. Indopacific languages: Dravidian, In-
dokelenesian, Malayan, Polynesian. Languages

Publishing Company,. 8 West 40th Street, New
York.

Logology
Logology, the Sci of Language: Phoneﬁe:.
semantics, ideograms, syllabaries, alphabets.

World-Romic System of phonetic notation: The
Alphagam. Scalar System of speech-pitch nota-
tion: Key, intonation. Multiple Stress-Mark Sys-
tem; quintuple pulse-marks; triple pause-marks.
Phonorganic System of formulating speech-sound
production. Names, classification, structure, dis-
tribution of myriad languages of Africa, America,
Eurasia, Oceania. Selected general treatises, com-
parative grammars, $3 up, postpaid. Practical
primers, $1.94 each language. Phonic Texts. Dic-
tionaries. Charts. Pronunciation-Tables. Lan-
guages Publishing Company, 8 West 40th Street,
New York.
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How to Hook-Up A
Transmitter Button to
MaKe an Efficient
Loud TalKer

A Transmitter button with a few dry
cells and a telephone receiver will make
a remarkably simple and efficient loud
talker. A Microphonic amplifier of this
type is just the thing for use with a
radio set. The weak music and signals
may be amplified many times their origi-
nal value. It is possible to entertain a
large audience with a simple radio equip-
ment if a transmitter button is used in
the circuit as explained in diagram A.

The cost is extremely low, and the re-
sults are comparable with those produced
by highest grade of expensive loud
talkers.

As may be seen in the diagram, two
dry cells or a small storage battery are
connected in series with the transmitter
buttom and a 4 to 75 ohm telephone re-
.ceiver. The transmitter button is secured
to the diaphragm of the telephone in the
radio receiving set. To accomplish this
properly, scrape off the enamel (if dia-
phragm is enameled) on the face of the
diaphragm and solder the small hexagon
nut supplied with the button to the exact
center.
thin diaphragm is not bent or otherwise
harmed. The transmitter button is then

¥
&00 v
lrecever

&00 G

resis. phone

screwed into place. Connections, as shown
in the diagram, are made with flexible
wire. A horn may be placed over the
low resistance receiver if desired. When
the radio set is properly tuned and

signals are being received, the trans- |

mitter button is operated by the vi})ra-
tion of the diaphragm of the receiver.
As the receiver diaphragm vibrates, the
mica diaphragm on the transmitter but-
ton also vibrates. The carbon grains are
compressed at varying pressure; the cur-
rent flowing through the local battery
circuit is thus varied and results in an
amplification of the sounds in the low
resistance telephone loud-talker.

Diagram B, which includes a step-up
transformer, is to be used with loud talk-
ing receivers of high resistance. The
primary of the transformers should have
a resistance of about 75 ohms. An or-
dinary telephone induction coil will serve
as the transformer in this circuit.

You can get the above-described trans-
mitter button FREE in subscribing to
PRrRACTICAL ELECTRICS Magazine at $2.00
per year (12 months). Send your sub-
scriptions today.

Make all remittances payable to Prac-
tical Electrics Co., 53 Park Place, New
York City.

—Adv.

|

Care should be taken that the |

Engines or Machinery

Buy or sell Engines, Boilers, pumps and used
Exchange Live Mdern Evane & Sapans Gollers

change ern ne u) . 63
W. Jackson Blvd., Chicago, Iil. pad

Build Your Own Engine. Pump or r_;owr_._ 46
styles and sizes to pick from. Our catalogue semt
postpaid 20c stamps. (Two dimes preferred) re-
funded first order. Write today. odern Engine

& Supply Co., 53 W. Jackson Blvd., Chicago, Iil.

Miscellaneous

Bicycles and Supplies, stamps, coins, curios,
novelties, etc. Cheap. Send stamp for list. Ask
for approvals if interested. Henry Venzke, Lind-
sey, Wisconsin,

The Best Garment Mender. Tailor mendin
tissue mends your garments neatly, easily an
strongly. Three yards 25c silver. W, C. Causton,
Turnerhill, Ipswich, Mass.

) Patented ‘Articles. Models, Brass Work, Machine
Construction, Dies Made, Baum’'s Metal Special-

ties, 1020 Wyandotte St., Kansas City, Mo.

Free-Complete price list of radio parts. Write
Aitken Radio Co., 504 Superior St., Toledo, Ohio.

Patent Attorneys

Patents Procured. Send sketch or model today
for examination, prompt report and advice. No
charge for preliminary advice. Write for free
booklet and blank form on which to disclose your
idea. Highest references. Promptness assured.
Clarence A. O'Brien, Registered Patent Lawyer,
822 Security Bank Building. Directly across the
street from Patent Office, Washington, D. C.
Patents—Send for form “Evidence of Concep-
tion” to be signed and witnessed. Form, fee
schedule, information free. Lancaster and Al
wine, 288 Ouray Bldg., Washington, D. C

H. F. Lowenstein, Registered Patent Attorney,
Radio Expert, 825 McLachlen Building, Wash-
ington, D. C.

M. P. Laughlin, Patents, Engineer-Attorney, 48
East 41st Street, New York.

Patents For Sale

Automobile tire perfected, guaran
test. Bonus and royalty. Might sell. Investor of
merit given prompt attention. J. J. Krudwig,
2256% W. 13th St., Fort Worth, Texas.

teed to stand

Personal

Your horoscope. Business, changes, social, mat-
rimonial prospects. Send birth date and 10 cents
(stamps) for remarkable test reading. Zanya,
202-J West 106th Street, New York.

Correspondence Club. Many wealthy members
everywhere. Fascinating particulars free. Smith,
Box 1167Y, Denver, Colo.

Exchange Cheery Letters with New Friends.
Write Betty Lee, Inc., 4254 Broadway, New York

| thorough, c
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Learn

COMMERCIAL

Electrical Engineering
in One Year

To #1l the ever increasing demand for electrically trained
business uen, consulting and efficiency engineers, men who
can handle commercial engineering problems, we offer s

and very leal eourse to high school

Kracuates.

We teach by practical work and scientific methods under
practical working conditlons. Npeclalists for 18 years in
tralning young men for

Electrical
Engineering
with B. S. Degree
in 3 years

Electrotechnies 1 to 2 years. Electrical and Mechanical
krufl:nu \9“'l?ﬁnlhs. d:{tlxwmotéve Eiectr]l‘clty 3 months,
rimature nding and Motor Generator Repair 3 inonths.
Practical Electricity 6 months. g

! A place for every student regardless of age or education

U'p-to-date lahoratories, faculty of experts, individual in-
;. Students” Activities. Radio Isroadecasting Sta-
Winter Term opens January 2, 1924,

GCHADL of ENGINEERING

of Milwaukee
Founded 1905

struetion,
tion.

School of Engineering of Milwaukes,
Dept. P.E.-12, 415 Marshail Street, Milwaukde, Wis.

Without obligating me In any way, please mail free
{llustrated book and further particulars on the course I have
marked with an X.

«...Commercial Electrical Englneering
....Electrical Engineering
... Practical Electrlcw

... Drafting

Name ....
Address ..
City

Education

HOW TO

BECOME A

PROFESSIONAL
PHOTOGRAPHER

EARNING $35 TO 8i23 AWEEK
An interesting illustrated beok-
let (fres) on cheosing s vecation,
spd the exc cimf epportuni-
ties Photegraphy offers yea.

VOTION PICTURE — COMMERCIAL — PORTRAITURE
Three to six meaths’ courso. Medern oquipment. Du
't evening classes. Easy terms. Ask for Cataleg No. 3".

< { N. Y. INSTITUTE of PHOTOGRAPHY
City. Stamp appreciated. TiewYoRK CHICAGO BROOKLYN

Lonesome! Make New and True Friends. Write 141 W.36thSt. 830 So. Wabash Ave. 505 State St.
Dolly Gray Club, Box 186N, Denver, Colorado. - -

150 “Funny, Snappy, Jazzy” Parodies on New
York Seng Hits, Zsc. P. Colling Co. 32 Liberty 1.25¢ Ql!ESTIONS
Street, Hastings, Brooklyn, N. Y.

By i ANSWERS

Radio Equipment

Genunine Edison Elements (new) for making
“B” Batteries, obtained from U. S. Government.
A positive and negative element, 6c; glass tube,
3c: all other parts at reasonable prices. Postage,
ete., 60c extra per order. Free instructions. Todd
%lec‘::ric Company, 109 West 23rd Street, New

ork.

Stamps and Coins

Stamps—b50 varieties, Brazil, Peru, Cuba, etc.,
10c. 60 different U. 8., 25c. 1,000 hinges, 10c.
1,000 mixed, 40c. List free. C. Stegman, 5957
Cote Brilliante, St. Louis, Missouri.

Wireless

Bargains—Marvel Set, $8.00. R, T. S. Detector
Panel, New, $3.75 List. Mele Box 17 Sta. A., New
Haven, Conn.

Radio! It's New — Panel shielding. Applied
without removing instruments. Price 86c. H. &
M. Specialty Co., Box 66, Brighton, Mass.

Boys, Don’t Overlook This! The ‘“Rasco” Baby
Detector. Greatest detector ever brought out with
molded base. Fully adjustable. Detector with
Galena Crystal complete, 50c; the same Detector
with Radiocite Crystal, 76c prepaid. Radio Spe-
cialty Company, 98S Park Place, New York City.

Flectricians’ Examinations
Diagrams, symbols, tables, notes
and formulas for preparation for

license.
READE PUB. CO.
296 Broadway, N. Y. City

Boys & Girls—Earn Xmas Money
Write for 50 Sets Yankee Christmas Seals. Sell
$2.00. No Work—Just Fun!

St. Nicholas Seal Co., Dept. 44, Brooklyn, N. Y.
Send 10c today, stamps or c
coin, for remarkable illustrated
catalog.

B O O K S Inthis country.

Dept. 185, Counsel Service, 257 W. 71st St., New York

ARE

#66 SELF-CONSCIOUS?

self-control? Let

me tell you how you can overcome these troubles.
E. VERITAS, 1400 Broadway, New York City

nstructive, authoritative,profusely

a {llustrated in natural colors, ete, Not

one should know both before and after marriage to in-

sure health and happiness. l.arge Catolog REE

for 10c a set. When sold send us $3.00 and keep
SEX Practical Information all sex matters
Nothing eise like it
Embarrassed in company, lacking in
ADULTS I ’SEX KNOWLEDGE BOOKé

the cheap sort. Contains everything

M. ). SMETANA & COMPANY, OWOSSO, MICH.
*
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“Make Your Own” with

CONSRAD PATTERNS

ﬂ Neutrody ne
Receiver

An Au\o?lex Recelve,.

Détector and an:plujtcr unit

A Radio Prone Crystal Set
Punel Trpe

A Remartz Rece,ve

NZ5 3[ reflex
< Rece tve

Ui,

i/ coo
Ku) Formuhe ] Dnaoran\s

_Abilene, Kanl.

Lonsbergs Book House

Radioart Supply Co.
Albany, N. Y.

Havens Elec. Co.

Ignition Service Supply Co.

Cooper & Hotchkisa

Kimball Bros.

Btandard Elec, Co.

Wanger Bros.
Amsterdam, N

Anderson Elec.

Allentown, Pa. Kamuel

Hess Bros,
Buehman Book Store

LeRoy Hughh.mks Rad. Co.
Astorla Radio Bhop

Atehlson, Kans, Flyun

Conn. Radlo 8Supply Co.
Brooklyn, N. Y.

Capital Elec. Co. Arthora

Brooklyn Radlo Serv. Ce.

Low & Blythe Elec. Co.
Atlanta, Ga.

Millers Rook 8tore
Atlantic Clty, N. J,

Paramount Radlo Co.

Eastern Hdwe. & Sup. Co.

8port_8hop

Just Elec. Co.

Sea Coast Radio Co.
Auburn, Me.

L. Fass Haag &
G Kleinteich
‘I é}tmlflrosewall Chester, Pa.
Denmarks

American Phon. Exch,
Arlington Radio Service
Barneys Radio Shop
Bengo Elec. Co.

J. D. Cunningham
%‘lelta Elee. Co.

o etz
Duckmans Musie Store
Murdock Co. Kelley &
Halpern Elee. Co.
Kensington Radie
E.C &

Baltimore, Md. G.

Bacharach Rasin Co.
W. W. Hentzchel
8. B, Berkowteh
Joel Gutman
Herdas_Elec

E. I. Rosenfeld & Co,

Batavia, N,
|mit’
‘Bethlohem, Pa. G.
Lehigh Radlo Co. G.

Internationa! Radlo Corp.
Peoples Radlo Store Leu-l!)e

New Eng. Elec. 8pee. Co.
Willjams Book Stores
B. Hunter & Co.
J. Beckwitr
Chandler & Farqhuar Ceo
A. P. Merchant Co.
Altoona, Pa, Eugene Proctor Co., Inc
Radio Sales & Service Co.
Farrington & Clark
Berman Radio
Astoria, L. Bridgeport, Conn.

0. Olsen

Tollner Elee. Co.
Iiklyn. Radlo Center
Ilobs Radio Serrice

Moskowitz
Scharff Sons

How to Make a
Short Wave Regenerative Receiver

This set was dealgned by a foremost radio
engineer to fulfll the wants of an all-round
broadeast receiver. It covers wave- 50c
lengths up to 800 meters.......... L]

How to Make
Detector and Amplifier Units

This pattern was designed for detector and
amplifying units especially adapted for use
with our regenerative recelver. It is strongly
recommended when the attachment of 50

2 loud speaker to that get is desired. C.

How to Make a Cockaday Receiver

The Cockaday four-clrcuit tuner is one of the
latest advancements in radio. Its main ad-
vantage lies in the fact that the set can be
adjusted to the highest point of regeneration,
and tuning accomplished over a wide band of
wave-lengths without the necessity for read
justing the regeneration control. All dimen-
sions, size of wire, number of turns, etc.,
are glven leaving nothing to the 50

imagination. .................. C.

How to Make
A Radiophone Crystal Set

Designed for those witheut technical knowl-
edge. This set has a range of 30 miles.
Packet consists of 4 page fllustrated direction
pamphlet and (ull size blue print 50

for drilling and wirlng. .......... C.

Order Direct From These Dealers

Billings, Mont. H. Schur & Son
Torxerson Bros,

Birmingham, Ala,
Interstate Klec. Co.
Akron, 0. Bluefleld, W. Va,

Victor Radio Sport Shop
Walker Elec. Co.
Breuer Bros.

20th Century Radio
Burgess Elee. Co. Morch Radio
Boston, Mass, M. Ulrten
Atlantic Radio Co. B. Haupt
Cutter & Wood Supply Co. | David \l Isaae
Seth  Fuller Co. Starr Radlo

Buffalo, N. Y.
MctCarthy Bros. & Ford
Rooertson (ataract
0. Ulbrich Co.

Burlington, M. J.
Burlington  Elec. Co.

Butte, Montana
Montana Elec. Co.

Cambridge, Mass.
Clapp-Eastham Co.
University iiooh #Store

Canten, b
Frank White & Bros,
Morison Radiophone Parts Camden, N. J.
Power Neisuer Bros.

Carroliton, Mo,
Carrollton Radio Shop
Centerville, la.
H & Luther
Champagne, 11
II. €. Swanell & Son
Charleston, W. Va.
Joha R. Koch
Charlestown, S. Car

Globe Radio & Bat. Shop | S. C. Radio W’é

Charloﬂe. N.
Smith Novotoy Elec. Co.
Caroline Radio Co.

Vince Co.

Nelsner Bros.

Chicago, I,
Harry Alter & Co.
Barawik Co.
Reckley-Ralston Co.
Chicago Radio App. Co.
Elec. Appliance Co.
Inland EKlec. Co.
Marshull Field & Co
Feist A, C. McClurg & Co.

Newark Elee. Co.
Henry Paulson & Co.
Sears-Roebuck & Co.
Chicago Cut Rate Book

H. B. Lagerholm

Montgomery Ward & Co.

20 Radiophone Diagrams and Hook-Ups

These dlagrams show how to get the best pos-
sible efficiency from the instruments you make
or purchase. They cover hook-ups from the
simplest to the most complicated, in a way
that any amateur can understand and follow
without difficulty. Printed on heavy paper,
81px111: inches, and together with KEY
CHART OF SYMUBOLS and pamphlet ““How
to Read Diagrams’, are conullned soc
in a heavy two-color envelope. .

How to Make a Reinartz Receiver

The original Reinartz Receiver is the most
popular type of set in existence today due to
{ts simplicity of operation and capability of
long-distance reception. Full directions for
building this receiver are given in this
folder. Two blue prints and instruction
pamphlet in two-color manilla envelope. The
connections of the set are shown soc

plainly. ... .o iiieiiiieiiiiiaeeas .

All About Aerials and their Construction

These blue prints were made after practical
erection of each aerial, and point out how
simple it is to erect not only the proper
aerial for your particular need, but how to
erect this aerial In the most practical man-
ner and at the least expense. Consists of
12 blue prints 8l%x11 inches and one
four - page  finstruction patmphlet 50

8%xl1l inches. ....... 868 0.5 0JA0.0 C.

14 Radio Formulae and Diagrams

With this packet you necd never worry about
schematic wiring diagrams, measurements
and radlo tables. All formulas and 50

diagrams are printed on heavy paper. C.

Community Book Store
Izenstark Radio Co.
Foltett Book Co.
MecArthur Elec. Co.

Cineinnati, 0.
Midwest Radlo Co. Ft. Wort

LReuter Elec. Co.
Cleveland, O.

Radto Eng. & Sales Co.

H. Letser & Co.

Oliver C. Schroeder Lenny’s

Radlo Sales & Rep. Ce.
Columbus, 0.

Hall Elee. Co.
Coraopotis, Pa,

T. €. O'Donovan

Rosenbe

Huey & Phillp Hdwe. Co.
Routhwest Radio Sup. Co.

. W. King
Towa Radio Ce.

Detroit, Mich.
Federal Elee. Supply Co.
Twentieth Century Radio Co.
Crowley Milner Co.
Me('aunlay RBros.
Detrait Elee. Co
Wolverine Radio Ce.

Kssex Radio Shoi

Unlted Radio & sbort 8Bhop
Elizaheth, N. 1.

H. Richmond & Son

Elizabeth Elee. Sup. Co.

The Electrlc Shop

Hartford, Conn.
;“:Iec, Sup. & Equip. Co.

Eagans Radio
Holyoke, Mass.
Haskell Elec
Independence, Mo,
The Melodian Co.
Hackensack, N. J.
Wurtz, & Tuchs
Jacksonville, Fla.

Jamaica, L. 1.
Scientific Radio Co., Inc.
Merrick Elec.

Jersey Clty, N. J.
Arrow Elec,

How to Make an Autoplex Receiver

The long expected one-tube set that will
work a loud speaker. Will operate wherever
placed and requires but a ground connec-
tion. Every station within its range is am-
plified sufticlently for a loud speaker. Tun-
ing is very simple, there being but two con-
trols. Any tubes from the '‘Deanuts’” up ts
the “big ones’ can be used. This recelver
knows no such thing as ‘‘critical filament
adjustment.”’ The complete plans consist of
full sized blue print for wiring and drilling
and also 8 four-page instruction pamph-
let giving complete detalls even as

to tuning. ..., SOC.

How to Make a Neutrodyne Receiver

This pattern gives the complete assembly,
wiring, adjusting and tuning of a five-tube
Neutrodyne recelver. This type of recelving
outfit was brought out after extensive ex-
perimenting and is noted for its very efficient
radio frequency amplification. All the dis-
advantages of ordinary radio receivers, such
as distortion and re-radiation are ellmi-
nated. The eircuit §s alse noted for keeping
the tubes from oscillating. Put up in packet,
with full size blue prints for drilling and
wirlng and four-page Instruction

pamphlet. ........ SOCo

How to Make a Reflex Receiver

The plans for the reflex recelver were gotten
out only after considerable rescarch work by
orr engineers. Most people have trouble
with reflex receivers. It takes an expert to
bufld one that will work satisfactorily. The
trouble lles in the values of condensers, etc.,
in the ecircuits. If they are incorrect, the
set Is a dismal failure. ‘The construction de-
talls of a reflex receiver, contained in this
folder, are the resulu of their suc-

cessful efforts. SOC-

Or If Your Dealer

Eurcka, HI.
Klauz Radjo Co.
Fergus Falls, Minn.
Grande & Sether

M. Schlein

Guarantee Elee. Co
Johnsor. City, Tean.

Bishop Elec.  Co.

P. 0. News Co. | Far Rockaway, L. I,

Max Stein | Dunlap Sptg. Goods Co. W “hn“(o}‘:::'np(?‘o
E. J. Stringos Scientific Radto Co., Ine. Joliet, IN.
Fireside Radio Ce. | Flushing, L, 1.

Jotet 84 wk & Sta. Co.
Kansas City, Mo.

Tex. i 3
Mitnor Elec, Co. H. C. \I(u~hn|r Co. Fuleaniaers Sunply Go.

Galveston, Tex.
Galveston Wireless Sup. Co.
Radio Electric Shop Gardner,
Gridner Hdwe., Co.

Gloueester, N. J.
Variety Store
Granite City, 1N,
Dept. Store “‘
Great Bend, Kans.
Great Bend Radio Co.

Greensburg, Pa.

Donaldson Radio Co.
Lancaster, Pa.
Radio Qutfit. & Sup Co.

Mass. . Lawrence, Mass.

Schwarzenbery, W

Los Angeles. Cal.
Leu J. Meybera
Calgomla Elec Co.

Radlo Concert & Equlp.
Natick Rook Store
Prode Elec. Con

Cumberland, Mg, H. Hamilton Lewiston, Montana
A. Fulton' & Co. Hamilton, 0. Chas. Willlams
Dallas, Texas Radlo Co. Lack Haven, Pa.

Burkett Bros.
Louisville, Ky.

Radio Equip. Co. G S{Y‘O;V. &l":r?':‘x'd Stores Butelifte Co.
Denton, 'Tex. | Havonr, Cuha Lowel!, Masy.
Evers Hdwe. Co. DI d N ¢ G. A. Hfll Co.
Denver, Colo, l Liberia de foce A% Lyons Kans
Flectrical Auto App. Co. ’""e"":"ad" Mot Albele Ca
Des Moines, Ia. |, Hoboken, N. J. I W, Burke Co.
2 International Book Store Memphis, Tenn.

Street Elec. Co.
McKeesport, Pa.

Co. F. C. Wampler & Son
Milwaukes, Wis.
Jullus Andrae & Co.
Dewey Sport Goods Ce

Badrer Radio Co.
Minneapolis, Minn.

Northwestern Radfo Ce. Southern Elec. Co, Jacoh Andressen ¢'o

Duluth, Minn. | Holt Elec. C Findley Elec. Sup Co
Kelley Duluth Co. | (iAmestown, N. V. Nagell Hdw

Easton, Pa. Willls :meh & Inst. Co. Reinhard Bros (vo , Ine.
F. & W. Grand Stores Jamaica Plain, Mass. Sterling Elec. Co.

E. Orange, N. l. Conrad Radio Co. I'eerless Elec Co

Missoula. Mont.
Missoula Elec. Sup. Co.

Montgomery, Ala,
Alabama Radio Mfz. Co.

Co.

Co. B. P. Reeves

233 Fulton Street

Publishers of Consolidated Patterns
Formerly The Consolidated
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Solve Your Radio Problems

with E.I. Co.Book s

How to Make Radio-Phone
Receiving Sets

A non-technical book for the beginner. Gives
complete constructional data on the building
of a complete Crystal Detector Set, Tuning
Coll, Loose Coupler and a Single Audion
Tube Set with Amplifying Units. It fur-
nishes all dimensions and working drawings
of every part that must be constructed by
the amateur. 48 pages, 26 [lustrations.
Bound in beautiful_two-color cover. 25

Bizs, 5%373% in. Prepaid......... &9C,

Loud Talkers
How to Build Them

Gives complete data for bullding two dis-
tinet types of loud talkers, One chapter
deals with improvised loud talkers, and gives
complete instructions on how to build suft-
able horns for use in loud speakers of the
Baldwin and other types. With this book
anyone can bulld a successful loud talker,
equivalent to the commercial types, costing
$40.00 or more. 48 pages, profusely 25

fllustrated, prepaid .............. C.

Radio Questions Answered

This book 1s proving as welcome to the
radie public as our ‘100 Radic Hook-ups’’,
which is now the fastest selling radio pub-
lication on the market. *‘Radio Questions
Answered’”’ was gotten up after a thorough
canvass of dealers to find out which (oples
troubled most of the amateurs. Almost 100
questions are answered very fully and sn
language so eimple that even the moast in-
experienced layman can easily understand.
Put up in the style which has made the
E. L books famous all over the world. 52
pages, 2 color cover, 25 fllustra- 25

™55 08588000600
How to Tune Your Radio Set
Covers in comprehensive form, the fundamen-
tal principles of tuning. The characteristics
of radio waves are fully described and flius-
trated. Several chapters are devoted to the
use and functlons of all radio apparata.
The book describes how to tune such sets
as the Reinartz, Flewelling, Neutrodyne,
radio  frequency amplifier recefvers and
others. 52 pages, 25 lllus(rntlons,z
5¢.

Prepaid. .......

100 Radio Hook-Ups

Contalns a varled selection of hook-ups from
the simple crystal to the more elaborate eir-
cults, with a circuit for every requirement.
Crystal hook-ups, combined erystal with
radio and audio frequency amplifiers, non-
recenerative, and regenerative vacuum tube
elveutts with and without radlo and audio
amplifiers.  Amplificr units, with straight
jacks, fllament and switching arrangements,
power amplifiers, choke eoll, resistance coup-
led and transformer coupled radio frequency
amglifiers, Includes all the latest types of
Reflex, super-regenerative, super-Heterodyne.
Neutrodyne, Reinartz, Flewelling,

and Bishop. 52 pages, two-color cover 25C.

Radio Freguency Amplifiers

Shows the construction of the Radlo Fre-
quency Amplifying Transformer and gives
complete constructional data. It shows the
application of Radio Frequency to amplifying
units that the amateur may already possess
and gives 15 hook-ups showing practically
every use Radio Frequency Amplifying Trans-
formers can be put to. 32 pages, 15 illustra-
tions. Bound in beautiful two-colorz

cover. Size, 5%x7% in. Prepaid.. SCQ

$ l 97 Here is Your Chance. Learn All You Can About RADIO $ l 92
° The $10.00 ““RADIO READING COURSE”’ Srecial at °
ERERC ST e CF KL L L B L e

side, answering questions, pointing the way. No matter what your

most radio engineer and inventor. The five Lecture Books with over
100 graphic drawings give you the knowledge to intelligently buy,
design, bulld, operate and maintaln radio recelving apparatus. Tells By special arrangement
you how to locate and correct troubles, how to make your apparatus set of flve books for only $1.97
more efficient and gives you a thorough knowledge of radio science,
This ret of five handsome Lecture Books are a complete radlo library.
To own them is like having a trained engineer or instructor at your order at once,

your name and address,

interest in radio, take advantage of this attractive special offer and
be the owner of this ﬂnesse! of books.

D NO MONEY

you can own this $§10 Course comprised in the
1 -Af you act at once. Simply send us
Upon receipt pay the postman only $1.97
pius postage and the books are yours., The supply is limited so

OW TO ‘

. ..‘..
OO0
RADIO
OOHKUP

A D

) »

05ECO

PRICE

e o \2OY
....... :

Cannot Supply You Send Us his Name and Address

Mt. Vernon, N. Y,
Stephens Shop

Nashville, Tenn,
Zibart Bros.

Newark, N, J.
Bamberger & Co.
Bassett Raaio Sup. Co.
Davis Elec. Co.
Eddjes Wireless Ex.
Bannister & Pollard
Essex Mfg. Co.

W. T. Grant Co.
United Elec. Sup. Co.
Friedmans Music Shop

New Brunswick, N. J.
Bchnelder Bros.

The Elec. Shop

Newburgh, N. Y.
Rouss & Davls

New Orleans, La.
Interstate Elec. Co.
Nola Radio

Newport. R. 1.

Geo. H. Chase

New Haven, Conn.
W. W. Gale & Co.

New York City
Fenno & Co.

Frank Radio Co.

J. J. Kelleher

David Killoch & Co.
Liberty Radio Co

R. H. Macy & Co.
Manhattan Elee. Sup
Overland Radio & Equip Co.
Peerless Light Co.
Radio Specialty Co.
Stanley & [Patterson
Viking Radio Co

The Winchester Store
Army & Navy Dist. Co.
Chamberlain Elec. Co.
Economy Radlo

Elec. 8ervice Eng. Co.
Goldfinger Bros.
Gimbel Bros

R. G. Haslinger
Herbert & Huesgen
Allied Radio Co.

J. Belmuth

J. H. Bunnell & Co.
Butler Bros

Carnahan & Dalzell, Ine,
Bway. Radie Corp.

P. M. Dreyfuss Co., Inc.
Delta Elec. Co.
Fordham Radlo S8pec. Co.
F. & W. Grand Stores
J. L. Lewis & Co.
Lowe Motor Sup. Co.
Rova Radlo Stores

Live Wire Elec. Co.
Marks Radio

Modelis—8 Stores
Phillips Sport Shop
Wechman Bros.

A & A Elec. Co.
Acme_Radio Co.

Am. Elec. Tech. App.
Atlas Elec. Supply Co.
Atlas Radio Co.
Rergmater Bros.
Franklin Radio Shop

J. Gabler

Globe Radlo Shop
Hygrade Elec. Co.
International Radio Store
J. Kelleher

Marlen Hdwe. Co.
Nassau Radio Co.
Times Sg. Aute Sup. Co.
Triggers

Ace Elec. Co.

Raker & Taylor Co.
RBorough Elec. Co.
Coruhla Elee. Co.

J. Edelson

Key:tcne Battery Service
8. 8. Kresge & Co.
Langers Radio Store

A. Marcus

G. H. Masten & Co.
Mentz Store

Milbro Radio & Elec. Co.

Radlo & Mech. Trad. Corp.

Radio Parlor
Radiophone Equip. Co.
Rialto Elee. Shop
St. Marks Radio Co.
K. R. Schullstrom
F. E. Stiverman
Woelfer

M. Worksman
Perfection Radlo
Cortlundt Radlo
James Gear

A. J. Goldman

New York City

and Sales Agents for E. I. Co. Books
Radio Call Book Company, Inc.

T. Eaton & Co.
Progressive Book Store
5. Astor

M. & T. Elec. Co.
Borough Elec. Co.
Mnr"elRElec. Sup. Co.

A. E. Zimmerman
Davidson Radlo Co.
Mogul Elee. Co.
Brunswick Supply Co.
Stuyvesant Radio Co.
Oscars Radio
Fordham Sup. Co.
M. H. Elec. Co.
The Helghts Radio Sup. Co.
Eelipse Elec. Co.
Fordham Radio Co.
Crescent Radio Co.
Terminal Rad. & Mus. Shop
United Anchor Tlre Co.
Inter City Radio Co.
Jdosephson
Redifon Corp.
Greenwich Radio Co.
H. Goldateln
Isador Fajans, Inc.
Grand Radio
Rubin
Hannes & Co.
Madlson Hdwe. Store
American Radfo Co.
Electrical Eng. & Con. Co.
Niagara Falls, N, Y.
H. Messersmith & Sons
Norristown, Pa.
. M. Law
Oakland, Cal.
Warner Bros.
E. M. Sargent Co.
Omaha, Nebr.
Wolfe Elec. Co.
Onset. Mass,
W. C. Spring
Passaic, N. ).
. L. David
Simen  Bros,
Passaic Radio Shop
Perth Amboy, N. ).
Smerling, J.
Amboy Lighting Co,
Amboy Radlo

Paterson, N. §.
Federal Radlo & Elec, Co.
Pawtucket, R. I.
Delancey Felch & Co.
Peoria, Il
Peorla News Stand
Philadelphia, Pa.
Gimbel Bros,
H. C. Reberts El. Sup. Co.
8ayre Level Radto Co.
Goetz Musie Stores
F. & W. Grand Stores
E. P, Noll & Co.
Trilling & Montague
Nelsner Bros.
Schimmel FElee. Co.
Radio Sales Co.
John Wanamaker
Phoenix, Ariz.
Nielson Radlo Sup. Co.
Poughkeepsie, N. Y.
. P. Raymond
Pittsburgh, Pa.
Goldsmith & Son Co.
Ludwig Hommel & Co.
Gain-a-Day Elec. Co.
Liberty Incan. Sup. Co.
Pitts Radin & App. Co
17. 8. Radto Co. of Pa.
Doubleday HiNl Co,
Pittsfield, Mass.
W. T. Grant Co.
Plainfield, N. J.
H. E. Gayle Hdwe. Co.
Plattsburgh, N. ¥,
. E. Atwater
Portland, Me
Chisholm Bros.
Portland, Oreg.
E. L. Knight Co.
Hyrson Elee. Co.
Hylands Oid Book Store
Pottstown, Pa.
T. 8. Reidenhour & Son
Pottstown Radio Sup. Co.
Princeton, N. J.
Princeton Cycle Shop
Providence, R. I.
B. & H. Supply Co.
R. 1. Elec. Equip.
The Shepard Co.
The Outlet Co.

Boston Store
Reading, Pa.
F. & W. Grand Btores
Rochester, N, Y.
Hickson Elec. Co.
Rochester Elec. Sup. Co.

Wheeler Green El. Sup. Co.

Eastman Radle Co.

R. Schmidt & Co.

L. C. Sykes & Co.
Nelsner Bros.

Miller Drug & Elec. Co.

Ridgewood, L. 1,
Ridgewood Radio Shop

Rock Island, In.

H. E. Gelhart & Co.
Beardsley Speclalty Co.
Vaile Co.

St. Joseph, Mo,
Empire Elec. Co.
Mannschrecks Rook Stores

. Louis, Mo.
The Benwood Co.
Linze Elec. Supply Co.
Foster Book & Cigar Co.

S$t. Paul, Minn.
North-West Elec. Eq. Co.
Premier Radio Mfg. Co.
Pioneer Elec. Co.
8t. Paul Book & Sta. Co.
Crist Book Shop

San Francisco, Cal.
Riehter, Contad

Schenectady, N. Y.
Albany St. Radio Storo
J. Tigar
Seattle, Wash,

F. B. Wilson

Stamford, Conn.
Arthora

Stitiwater, Okla.
Stilhwater Elec. Shop

Syracuse, N. Y.
Grant’s Alexander Sons
Hughes Rardio Corp.

M. H. Salmon Elec. Co.

Toledo, O.

Kuebler Radio Co.
W. J. Nagel Elec. Co.
Altken Radio

Toronto. Ont., Can.
H. M. Kipp
T. Eaton & Co.

Trenton, N. J.

Tleron & Son, Ine.

Radio Chain Storeg
Troy, N. Y.

L. _H. Cooper & Son
Tyler, Tex.
E. Bryan
Union Hill, N. J.

N. W. Frledman
Uniontown, Pa.

Frederick Piano Co.,, W. F.
Utica, N. Y.

Dent, Co., M. F.

0Olds Book Store

Uticu Elec. App. Co.

Utica Elec. Sup. Co., Inc.
Waco, Tex.

Jackson’s Radio Eng. Lab.
Washingten, D. C.

Continental Elec. & Sup. Co.

Radio Aute Sup. Co.
Watertown, Wis.

D. & F Kusel Co.
Watertown, N. Y.

F. A. Emsall & Co.
W. Hoboken, N. J.

The Heraco Exchange

New York, N. J.

W. N. Y. Heraco
Wheeling, W. Va.

Gee Electric Co.
Wapakoneta, Ohio

{ Heine & Nagel Elec. Co.

Waupaca, Wis,
Waupaca Radlo Sales Co.
Wausau, Wis,
Janke, Kurth Co.
Wilkes-Barre, Pa.
Foster Radlo & Elec. Co.
Wilmingten. Del.
[. X. L. Radio

i L. P. Moore

Wiimincton Elec. Spee. Co.
Worcester, Mass,
Nelsner Bros.
Williamsport, Pa.
Wilheim Book Store
Yonkers. N. Y.
Knenfer, F.
Westchester Elec. Eq. Co.
York, Nebr.
Bullocks
Youngstown, Ohio
Robert F. Philllps

o Gopie™
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Each a Leader In Its Field

Science & Invention Subscription Prices
E 3 Is one of the most interesting magazines pub- One Year
Cience and lished. It is more interesting than fiction. 2 .
Invention . It is profusely illustrated and covers in word and Science & Invention | 12 Issues
ided picture the latest achievements in the sciences—in . $2.50
Invention, Astronomy, Physics, Chemistry, Elec- Radio News .
trics, Mechanics, etc. Each
It has a large section devoted exclusively to
Radio. * (Add 50c to the cost
SCIENCE & INVENTION has the distinction of each magazine

of being more often quoted than any other maga- tor Canada or
zine in the world. Foreign)

More than 100 large pages—with over 300 illus-
trations, drawings, etc.

Special prize contests are offered each month.
On all newsstands, 25¢ a copy.

Radio News

; “The 100 Per Cent Wireless Magazine”
25 Cents

tanoar The Largest Radio Magazine in the World
Is read by more than a million Radio enthusiasts
each month.

Its position as the leader of all Radio publica-
tions is universally recognized by dealers, radio
manufacturers and every branch of the radio in-
dustry and its pages reflect their confidence.

RADIO NEWS contains more articles by Radio
Experts — more specific information — detailed
drawings — illustrations and news — than is pub-
lished in any other magazine.

More than 200 large pages monthly. Profusely
illustrated.

On all newsstands, 25¢ a copy.

You can easily earn any of the premiums
shown on this page, in subscribing for one
—— of our magazines. The articles given away

PC LYYl  as Rewards are absolutely free and will be
o | WIRELess sent to you postpaid. Other premiums are
<SENDING APPARAT( ; ; : ot

G PP _ shown in the New Premium List just off

20 . Y the press. A copy of this list will
S R T AR be sent to you free if you ask
ol oy for it.

Premium Catalog which is forwarded free of cost on receipt of your

rk, N. Y

For Lescripive Details of Rewards See our
Postal Card to our Premium Dept.

Experimenter Publishing Co., Inc., 53 Park Place, Ne

w Yo
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Let These Guides Solve Your Problems
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HAWKINS ELECTRICAL GUIDES 5ws

3500. PAGES $1 A VOLUME
4700 PICTURES $1 A MONTH fﬂ?ﬁ?ﬂ%?‘smn ONLY THIS COUPON

Know the facts in Electricity. They mean more money and better

position for you. Hawkins Guides tell you all you need to know THEO. AUDEL & CO,,

about Electricity. Every important electrical subject covered so 72 Fifth Ave., New York City

you can understand it. Kasy to study and apply. A complete, Please submit me for free examination, HAWKINS

practical working course, in 10 volumes. Books are pocket size; ELECTRICAL GUIDE (Price $1 a nurni»erj Ship at

flexible covers. Order a sct today to look over. once prepaid, the 10 numbers. 1f satisfactory, | agree
to send you $1 within seven days and to further mail

LEARN ALL ABOUT »
you $1 each month until paid.

ey . . . . .
Magnetism—Induction—Experiments — Dynamos — Electric Ma-
chinery—Motors—Armatures—Armature Windings—Installing of
Dynamos—Electrical Instrument Testing—Practical Management T — L ) N
of Dynamos and Motors—Distribution Systems—Wiring—Wiring
Diagrams Sign Flashers Storage Batteries Principles of Alternating
Currents and Alternators — Alternating Current Motors —Transformers Occupatio
Converters—Rectifiers—Alternating Current Systems — Circuit Break.rs — pation .
Measuring Instruments—Switchboards-——Wiring —Power Stations—Installing
_Telephone—Telegraph—-Wireless - Bells -Lighting -~ Railways. Also many

Modern Practical Applications of Electricity and Ready Reference Index Employed hy .

of the ten numbers. <
SHIPPED FREE

Not a cent to pay until you see the books. No obligation to buy unless Home Address

you are satisfied. Send Coupon mow—today—and get this great help
library and see if it is not worth $100 to you--you pay $1.00 a month for

ten months or return it.
Reference




WE want to place these books in your
hands for 10 days’ Free Examination. No
expense to you—we pay all the charges—take
all the risk.

el
———

FRCTRICY.  BBcTRICAL
NTEANC

It is only by seeing them and actually trying
them out in vour work that you can judge

the value of the books to you. '

NTERANG  NATENANGE
ND AND ;

R D

REPAIR  HEPAIR

N —

Fill in and mail the coupon below. The
books will be sent to you by return mail.
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Electrical Maintenance and Repair—

5 volumes—1736 pages—1818 illustrations—library binding
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HESE five volumes contain the largest col- '%%I%Ré: MNECTNG L BCTHRICAl
lection of practical methods for electrical re- AND DUCTION AGHINERY
pair and maintenance men ever put together -LCTRIC §|0TOR Mo1oms et o

in book form. b “EPAIR -
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Every one of the books is jammmed from cover to e

cover with good, sound, how-to-do-it information—
the kind you have to have when anything goes
wrong.

They cover every phase of electrical repair and
maintenance work from armature winding to the
correction of brush troubles. And the treatment is
always from the practical man’s standpoint.

Fundamental laws and rules are discussed when
necessary, but there is no hard-to-understand theory
or discussion of design. All of the material pre-
sented in these five books has been obtained from
actual experiences. The library outlines the practical
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remedies that have been applied by repairmen all B CERAWHIL! RAwpL  <GRAW-HILL

over the country in the solving of puzzling electrical OMPANT
problems. p—

\  Seven good reasons why you should

\\ have these books

The five books in this library discuss actual repair jobs and show you
step by step what to do when anything goes wrong.

2. They show you how to locate and remedy motor and generator
troubles.

They show vou how to reconnect motors to meet any condition
of voltage, phase, frequency and speed.

4. Thev give vou suggestions for preventing electrical machinery
troubles.

5. They cover fully the rewinding of motors.

McGraw-Hiil 3
Book Co., Inc., \

370 Seventh Ave.,
New York.

Gentlemen: A . 4 !
Send me the LIBRARY \ 6. Thev present information that will help vou get better
OF ELECTRICAL service out of your electrical equipment.

lh}:\\lll;’l(‘hl\t):\(x,h ﬂ:g@?f;& 7. They give vou tables, data, kinks that vou will find
ship, s charges pr 2 v

paid), for 10 days’ free exam- of priceless value every day on every job.
Iy \ ayH \

ination. If satisfactory, T will

&> R " gl) .
sand. G0 -In fan, | S fmocl 4% ek —no money in advance
month until the special price of §14

has been paid. If not wanted, T will —easy monthly payments
write vou for return shipping instrue- \ - K o Hooksl aftar looki 1 e
jons. F i fill i ines. you keep these hooks after looking threm over sen

tionsiS(Wiritelpainyant 2 el e, \us $2.00 in ten days. The balance may be paid in

monthly instalments of £2.00 until the price of the

INAME] . rofeherare o (o0 e s el o STToRs ¢ 0 oo alalalalaie o bes library— $14.00— is paid. Send for the books today.
Fill in and mail the coupon. No money down
Home Address .........c.cvveveneiinennanns no acents. You simply agree to return the

them on our convenient monthly payment

plan.

books, postpaid, in ten days or remit for
City andi Staties .. . mesvndsgeame. . oo R \
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How to replace commutator segments-

How to connect an induction motor
winding to meet any condition of
voltage, phase, frequency and speed

How to check this reconnection to know
if the motor will operate under the
new condition

How to draw a diagram for any wind-
ing-—

Ten most common defects in windings—
How to locate defect

How to figure a new winding for an
old core—

How frequency affects winding and
r.p.m.

How performance is affected by a
change in winding

How to find out what the trouble is
when a motor or generator will not
run-

How to remedy the trouble—

How to keep eleetrical machines in
first-class operating condition

How to re-arrange a three-wire system
w reduce voitage fluctuavions

How to test meters
How to turn down a cammutator

How to insert spare transformer in
star-delta group

How to remove defective field coils—

And hundreds of other practical
methods and kinks

These books tell you— ‘
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