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To Practical Men and Electrical Students:

Yorke Burgess, founder and head of the famous
electrical school bearing his name, has prepared
a pocket-size note book especially for the practical
man and those who are taking up the study cf
electricity. It contains drawings and diagrams cf
electrical machinery and connections, over two
hundred formulas for calculations, and problems
worked out showing how the formulas are used.
This data is taken from his personal note book,
which was made while on different kinds of work,
and it will be found of value to anyone engaged
in the electrical business.

The drawings of connections for electrical appa-
ratus include Motor Starters and Starting Boxes,
Overload and Underload Release Boxes, Revers-
ible Types, Elevator Controllers, Tank Controllers,
Starters for Printing Press Motors, Automatic
Controllers, Variable Field Type, Controllers for
Mine Locomotives, Street Car Controllers, Connec-
tions for reversing Switches, Motor and Dynamo
Rules and Rules for Speed Regulation. Alsc,
Connections for Induction Motors and Starters,
Delta and Star Connections and Connections for
Auto Transformers, and Transformers for Lighting
and Power Purposes. The drawings also show all
kinds of lighting circuits, including special controls
where Three and Four Way Switches are used.

The work on Calculations consists of Simple

THE McCLURE PUBLISHING CO.

Electrical Mathematics, Electrical Units. Electrical
Connections, Calculating Unknown Resistances,
Calculation of Current in Branches of Parallel
Circuils, How to Figure Weight of Wire, Wire
Gauge Rules, Ohm’s Law, Watt's Law, Informa-
ion regarding Wire used for Electrical Pur-
poses, Wire Calculations, Wiring Calculations,
lumination Calculations, Shunt Instruments and
How to Calculate Resistance of Shunts, Power
Calculations, Efficiency Calculations, Measuring
Unknown Resistances, Dynamo and Dynamo
Troubles, Motors and Motor Troubles, and Calcu-
lating Size of Pulleys.

Also Alternating Current Calculations in finding
Impedance, Reactance, Inductance, Frequency,
Alternations, Speed of Alternators and Motors,
Number of Poles in Alternators or Motors, Con-
ductance, Susceptance, Admittance, Angle of Lag
and Power Factor, and formulas for use with Line
Transformers.

The book, called the “‘Burgess Blue Book,” is
published and sold by us for one dollar ($1.00)
per copy, postpaid. If you wish one of the books,
send us your order with a dollar bill, check or
money order. We know the value of the book
aad can guarantee its satisfaction to you by return-
ing your money if you decide not to keep it after
having had it for five days.

Dept. T-720 Cass St., CHICAGO, ILLINOIS
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Electrical Expert

You, Too, Can
Learn to Boss
This Job

EARN $3500to 10000 a Year

Trained “Electrical Experts” are in great the most simple, thorough, and successful Electrical

demand at the highest salaries, and the
opportunities for advancement and a big success in
this line are the greatest ever known.

Fit yourself for one of these big
paying positions. In my twenty
ears of Electrical Engineering 1
ve gathered some wonderful and
interesting facts about this great
industry — “Vital Facts.” will
send them to you free.

Learn at Home to
Earn $12.00 to
$30.00 a Day

Todayeven theordinaryElec-
trician — the “screw driver”
kind — is making money — big
money. But it's the trained man
—the man who knows the whys
and wherefores of Electricity —
the *“Electrical Expert” — who is

icked out to ‘‘boss” ordinary

ectricians — to boss Big Jobs—
the jobs that pay. You, too, can
learn to fill one of these jobs—
spare-time only is needed. Be an
“Electrical Expert” —Eam $70 to
$200 a week.

Age orLack of Expe-
rienceNoDrawback

You don't have tobe a College
Man; you don’t have to be a
High School graduate, If you can
read and write English, my course
will make you a big success. It is

Course in ext

stence, and offers every man, regard-
less of age, education, or previous experience, the
chance to become, in a very short time, an Elec-

S trical Expert,” able to make from $70 to $200 a
“Electrical Experts” earn $70 to $200 a week.  week.

Some Features of My
Course That Make SUC-

o

[

9.

CES3 Certain

Practical Money-Making
Instruction—no useless,
high-sounding theory.

. Free Electrical Outfit.—

Finest outfit ever =sent
out for home experi-
ment and practical use.

. Free Employment Ser-

vice. (Helps you get a
zob.)

. Free Consulting Service.

(No chance to get stuck
on anything, while
studying or afterward)

. Frce Engineering Maga-

zine.

. Free use of my Elec-

trical Laboratory.

. Extra Courses Free—

Radio—Electrical Draft-
ing.

. Spare Time Work—Spe-

cial earn-while-you-
learn lessons.

Reduced prices on all
Electrical Supplies.

10. Cash Refund Guarantee

Bond.

These features are all ex-

plained.in my big Free Book.

I Give You a Real
Training

As Chief Engineer of the
Chicago Engineering Works,
I know exactly the kind of training
a man needs to get the best posi-
tions at the highest salaries. Hun-
dreds of my studeats are now
earning $3,500 to $10,000 a year.
Many are successfvi ELECTRI-
CAL CONTRACTORS.

Your Satistaction
Guaranteed

So sure am I that you can
learn Electricity—so sure am
I that after studying with me, you
too, can get into the "biﬁlmoney"
class in electrical work, that I will
guarantee under bond to return
every single penny paid _me in
tuition if, when you have finished
my course, you are not satisfied it
wa:l the best investment you ever
made.

FREE—Electrical
Working Outfit
~—FREE

I give each student a Splen-
did Qutfit of Electrical Tools,

Materials and Measuring Instruments absolutely
FREE. [also furnish them with all supplies, in-
cluding examination paper, and many other things
that other schools don’t furnish. You do PRA
TICAL work—AT HOME with this OQutfit. You
start right in after the first few lessons to

AT YOUR PROFESSION in a practical way.

Get Started Now=
Mail Coupon
I wanr to send vou the “Vital Facts” of the
Electrical Industry including my Electrical
Book, Proof 1.e sons, and a sample of my guaran-
tee bond aill FREE. These cost you nothm$ and

you'll enjoy thera. Make the start today for a
brﬁ;g%éuture in Electricity. Send in the coupon

L. L. COOKE, Chief Engineer
Chicago Engineering Works

Dept. 21C 2150 Lawrence Ave., Chicago

Use this Free Outfit Coupon !

L. L. COOKE, Chief Engineer,
Chicago Engineering Works, Dept, 21C
2150 Lawrence Ave., Chicago, Ill,

Dear Sir:—Send at once the **Vital Facts”
contuining Sample Lessons, your Big Book,
and 1ull particulars of your Free Outfit and
Home Study Course—all fully prepaid, with- |
out obligation on my part. |

OCCUPation.....ovevenvns conereee Age........

The Cooke Trained Man is the "Big Pay Man
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PRACTICAL ELECTRICS is published on the 15th of each month at s3 Park Place,
New York City, here are 12 numbers per year. Subscription price is £2.50 a year in
U and possesslons. Canada and foreign countries $3.00 a year. . S. coin as well
as U. S, stamps accepted (no forcign coin or stamps). Single copies 25 cents each. A
sample will be scnt’[gratis on re?ucst. Checks and money orders should be drawn to
order of GERMOTT PUBLISHING CO. INC. If you change your address, notify us
promptly, in order that copies are not miscarried or lost.

All communications_and contributions to this journal should be addressed to: Editor,
PRACTICAL ELECTRICS, 53 Park Place. Ncw York. Unaccepted contributions
cannot be returned unless full postage has been included. All accepted contributions
are paid for on publication. A special rate is paid for novel experiments; good photo-
graphs accompanying them are highly desirable. PRACTICAL PfLECTRlCS.
MONTHLY entered as sccond<lass matter October 14. 1031, at the New York Post Office
under Act of Congress of March 3, x?\?&, Title registered at the Patent Office, Copyright,
1923, by GERMOTT PUBLISHI CO.. INC., New VYork The contents of this
Mﬁ{azin'c are copyrighted and must nat be reproduced without giving full credit to the
publication.

PRACTICAL ELECTRICS is for sale at all news stands in the United States and

nada; also at Brentano's, 37 Avenuc de 'Opera, Paris.
HOW TO SUBSCRIBE FOR PRACTICAL  ELECTRICS. Send your name,
address and remittance to Germott [Publishing nc., s3 Park Place, New York.
Published by EXPERIMENTER PURLISHING CO., INC.

Publishers of **Science and Invention.” “Rudio News” and “Motor Campe

g Representatives, Finucan & MecClure, 720 Cass Stree , Chicago, TIt.
ng Representative, George F. Dillon
Paclfic Coast ‘Advertising Representatives, A. J. Norrls Bl ¢

I(e[l)ubllc Bullding, Kansas City, Mo,

Mo.
0., Hearst Bullding, San Francisco, Cal,

Mention the name of the m%?azlne you are ordering. We alao publish RADIO NEWS
and SCIENCE AND INVENTION"  Write early.

RATES AND TERMS. The subscription rate for PRACTICAL ELECTRICS is £2.50
year. (12 numbers.) When remitting do so by check, money order or registe
etter, if cash is enclosed. Avoid sending cash through the mail if possible Subscrip-
tions for less than one year arc_not accepted. Subscriptions may be made in combina-
tion with RADIO NEWS or SCIENCE AND INVENTION with considerable saving.
Send pgstal for special rates. Subscriptions start with the current issue, unless other-
wise orders .
POSTAGE. We prepay postage in a!l parts of the United States, Mexico and Island
possessions.  For foreign or Canadian subscriptions we require 50 cents in addition to the

subscription x‘):rioc for additional postage charges. .

CHANGE OF ADDR . Notify us as far in advance as possible. It requires several
weeks to make an address change on our records. Always write clearly, giving your
old address as well as your new

ON EXPIRATION of you subscription we enclose a renewal blank in our last number
to you and notify you otherwise. Unless we recelve your order for a renewal, with
your remittance. we stop our delivery to vou on explration

COMMUNICATIONS to us should always bear your full name, address and when
possible the number, which appears on your wrapper every month.

(Germott, Publishing Co., Inc.. owner

68 Park Place, N. Y. City
nod Tourlet™
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Don’t let the summer just pass}by

Spend August and September prof-
itably with these maintenance
and repair books

There are some fellows who think that the summer
is the time to take things easy. Don’t you believe it.

Take advantage of the summer. Make it pay. You
have more time. You have every reason to make vour-
self a bigger and more valuable electrical man. In
these books you have the chance.

These five maintenance and repair books are worth
real money to you right now. You can read them
quickly and easily during the cooler evening hours. And
they will pay you, in dollars and cents, practically from
the moment you get them.

For every man taking it easy there are a dozen getting
ready for the fall. If you want more money, if you
want to be prepared for a better paying job, now is the
time to get started on this fact-packed library. You'll
be glad you did when the summer is over.

Get these books this month!

BircTRic. Bcrpicar | ELECTRICAL| RiEcTRicAl
NoTenae Romiac | MOTEiee
AND

Electrical Maintenance and Repair—

5 volumes—1736 pages—1818 illustrations—library binding

This Library answers practically all the repair and winding
problems that the electrician will meet in actual practice

These books tell you

How to replace commutator segments—

How to connect an induction motor
winding to meet any ocondition 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 looate defects—

How to figure a new winding for an old
core—

How frequenoy affects winding and
r.p.m.—

How performance is aflected 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 kecp electrical machines in
first-class operating condition—

How to re-arrange a three-wire system
to reduce voltage fluctuations—

How to test meters—
How to turn down a commutator—

How to insert spare transformer in
star-delta group—

How .to remove defective field coils.
And hundreds of other practical
methods and kinks

S. Because it is only when you decide to keep

Five Reasons Why You Should $

R
&

EXAMINE THESE BOOKS

1. Because they are written for the express purpose of helping the
Electrician, who wants to stay in the business. earn more money. &
2. Because they will help you get more service out of your elec- &

trical equipment and make you more valuable to yourself and &

to the people you work for. MeGraw.Hill

3. Because the price is so reasonable that you can’t very es“ Book Ce., Inc.,

: . 370 Seventh Ave.,
well afford to be without such a fine set as this. & New Yorks

&
4. Because there is no expense to you, We take care of & Gentlemen:
s

Sll]'paclzinfg and hpostal dcharges. hThe books are & send me the TL“"}JAR{
1ver 3 S OF ELECTRICA
elivered for nothing and you can have them for & MANTENAKCE AND  RE.
ten days- for nOth‘ng- & PAIR (shipping charges pre-
& paid), for 10 days' free examina-
& tion. If uaﬁ;factt:irys.zl will se't.ll?
& 2.00 in te s an per mon
the'set that the small monthly payments ¢ “,fm \he special price of $14.00 has
begin. Only two dollars a month until & been paid. If not wanted, 1 will write
*11 S you for return shipping instructions.
fourteen dollars has been paid! & (Write plainly and fill in all lines.)

&
If you keep these books after looking them over &
send us $2.00 in ten days. The balarce may be & NBINI@. c o eeveuveesanassonnnsssosanstsssnnnoss
paid in montkly instalments of $2.00 until &
the price of the library—$14.00—is paid. & Home Address.....oooeeeeesnoosssrosssscossnces
Send for the books today. Fill in and & .
mail the coupcn, No money down—no & City and State........c.ceceeeirseensaanarorreces
agents. You 3imply agree to return s

the books in ten days or remi:r lfor e.-“ Employed By..coeuniornnnesiinaeetinaeieiiiiaaaeee
them on our convenient monthly S N .
payment plan. o OCCUPALION. ¢ v vcnnrerrenrrorriasensennnennances P.E.’ 8-1.24

Start making your bid for more money now
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AT ALL NEWSTANDS

for these
Departments
in the

TOURIST

THE OPEN ROAD

One of tlie most valuable departments in
this magazine is “THE OPEN ROAD.”

ch month, in this department, are shown
different important highways and routes in
the United States in map form so that in a
short time anyoue can become familiar with
the best highways in the country.

CAMPSITES

This department is for the man who wants
to camp in the outdoors on his motor trip.
It shows the number and location of camp-
sites in every state in the Union.

PARKS

One of the most desirable features of
touring in America is the prevalence ol
wonderful, scenic parks, especially the great
National Parks. There is a special depart-
ment for these places.

RADIO IN CAMP

This is an unusual department for the
man who is interested in Radio as a pleas-
ant adjunct to_the motor trip. It is com-
piled by a staff of the foremost Radio Ex-
perts in America.

ROADSIDE REPAIRS

Every autoist will welcome this depart
ment as a friend in need when the car
breaks down on the road. Every line in it
is of valuc to every motorist

AROUND THE CAMP-
FIRE

New and interesting things that come up
from day to day and are of value to the
motor traveuer are in tms departinent, It
Is a section of the hook in which the reader
always feels a personal interest

NEW ACCESSORIES

A department for the Motor Car in which
every new and worthy accessory of value to
the Motor Camper and Tourist is detailed.

A nen tnere are many featnre articles writ.
ten by men who have 1ravelled cvervwhere in

America. They tell of their trips and experi-.
(s ences and give many valuable hints on
what to take on a trip, what to look

out for and how to get the ui-
most in pleasure from the
trip.

25c¢
THE COPY

Practical Electrics for August, 1924

COPY?

A New Magazine Is Now On All
Newstands

Ask the nearest newsstand dealer to let vou see
a copy.

This magazine tells vou how to get the most
from your car.

It is the most beautifully printed magazine in
America, Printed in four colors and all Roto-
gravure with hundreds of pictures.

It is Edited by H. GERNSBACK, Editor of
RADIO NEWS, SCIENCE and INVENTION,
and PRACTICAL ELECTRICS.

MOTOR
CAMPER & |
TOURIST “

LET THE POSTMAN DELIVER THE MOTOR CAMPER & TOURIST
TO YOU EACH MONTH. USE SUBSCRIPTION BLANK BELOW.

je="essesccsccsceccccssccscessescsscsscmscamenmana
: ]
i Germott Publishing Co., Inc., P.E.8.248
: 53 Park Place, New York City '
' o
H Enclosed vou will find $2.50 for my subscription to Moror !
1 Canper & TourisT for one year. !
: '
'
: Address e s . e o e e Attt e e A B 1 :
'
'
1 Name .......... e e H
: :
l ........................................................... 1
e BB e e e U e TR e R e e e e
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Make Your Own

RADIO SET

All the Fun at Half
the Cost

One of the principal efforts of The Consrad Company has
been to publish in a convenient form all those practical
circutts that are developed from time to time as radio
progresses and is standardized.

There are now published by CONSRAD over 35 pub-
lications for the Radio Constructor.  There are patterns
on the Neutrodyne, on the Cockaday, Reinartz, Ultra-
dyne, Reflex, ete., from a crystal detector circuit to the
most powerful 8-tube set.

T'hese patterns are all complete so that the man who
builds a Radio Set will have no difhculty whatsoever.
IFull sized blueprints for the panel drilling and of the
wiring diagrams go with each pattern.

By using CONSRAD patterns vou get all the fun of a
Radio Set at half the cost.

CONSRAD PATTERNS ARE SOLD AT ALL
RELTABLE RADIO DEALERS AT 30¢ EACH
Consrad also publishes Radio books and literature of
every description.

[f you cannot obtain the pattern you want at your dealer
write us direct.

THE CONSRAD (COMPANY, Inc.
233 FULTON ST. NEW YORK CITY

Consr'ad

RADIO’S FOREMOST PUBLISH

v

CONSRAD
PUBLICATIONS

“THE EXPERIMENTER'’S
LIBRARY” SERIES

Tips for the Radin Amateur Constructor.
How to Muake a Radio-Phone Receiving Set.
Radio Questions Answered.

Radio Frcequeney Amplification.

T.oud Talkers and How te Build Them.
tiow to Tune Your Radio Set.

One Hundred Radio Hook-ups.

All About Radio Parts.

History and Operation of Vacuum Tube
The Neutrodyne and All About It.

How Radio is Recelved.

How to Locate Trouble in Your Radlo Set.

25¢ Each

“THE RADIO CONSTRUCTOR"”
SERIES

Radio Map of the U. 8. on Cloth.
How to Make the 8. T. 100 Receiver.
How to Make a Neutrodyne Receiver.
How to Make a Reinartz Receiver.
How to Make a Reflex Recejver.
How to Make a Cockaday Receiver,

How to Make a Short Wave Regenerative Re-

cejver,
How to Make a Radfo-Phone Crystal Set.
Ilow to Make One or Two Stage Amplifiers.
All About Asrials and Thelr Construction,
Twenty Radio Diagrams and Hook-ups.
Radio Amateurs’ Practical Degign Data.
How to Make the Ultradyne Recelver.
How to Make a Five Tube Cockaday Receiver,
How to Make a FPortable Receiver. .

SOc Each
RADIO BOOKS

Radio News Awmateur Handibook.......... $1.00
Radio for All ... ..., ... . i, . 2,00
The How and Why of Radio A]vparﬂ.tu\ ooo g
Wireless Conrse in Twenty Lessons...... 2.00
Experimental Electricity Course in Tw enty
Liexsons . .... ...l veenneereas 1,20
A Thousand and (ne Formulas,........ oo 130
Radio Reading Course in Five Vulumea 125
The Beginner's Radio Guide.......... Fach A0
Building an Xnexp‘:n\l\c Radio Crystal Set .
Each .0
Radjo T.og Fook .......... 0000000000 [ 1]
Radio March ... .......... . oivunn PR &+ 1
Radio Jazz ..................... ©00000000 - 43
Jasten Iu ool ciiiiii i 000050 FR- &9
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GCHAML of ENGINEERI

of Milwaukee

NVESTIGATE—compare—write to any big busi-
ness concern in Milwaukee for information about
us—or to any of the big electrical organizations in
the United States—and you will surely decide to come
to Milwaukee, on old Lake Michigan, for your train-
ing, at America’s Greatest Institution of Electrical

Built on the Corner-
Stone of Personal,
Individual Service to
every student,

NG

Learn More in Less Time at Less Cost

The only school advertising in this magazine that is authorized to confer
the degree of Bachelor of Science upon graduates of its Electrical Engineering
College. Our equipment is the most ¢laborate. complete and up-to-date of any
electrical schoo! in America, and includes wiring, testing, D. C. and A. C,
motor generator, armature winding and transformer, starting, lighting and
ignition, storage battery and chemical laboratories, drafting and designing
rooms, Unique laboratory equipment originally designed and patented by us,
housed in our most modern steel and concrete fire-proof structure. Our
complete facilities afford to every student ample opportunities for actual practice,

No matter how young or old you are. no matter how little or how much
general schooling you have had, no matter whether you want to master every
branch of electricity and become an Electrical Engineer or desire only to
becotne a highly skilled and well-paid shop worker at one particular kind of

Our Special Practical
SHOP COURSES

These courses are intensely practical and are easily learned by any man who can read
and understand common English and simple arithmetic
Course |.—Learn In SIX Weeks:

Complete shop course in Electric Light and Metor Wiring
Course 2.—Learn in SIX Weeks:

Complete shop course in Armature Winding for A. C. and D. C. motors.
Course 3.—Learn in THREE NMonths:

Complete shop course in Electric Light, A, C. and D. C. Motor Wirlng.

Armuture Winding and Motor Generator Repairs.

The above courses are taught to day clisses only—elght hours'
five duys euch week. \VWe guaraitee every student satisfaction.

AUTOMOTIVE ELECTRICIAN—Learn in 3 Months

A complete and thoroughly practical course, fincluding every phase of electric starting,
lighting, lgnition, storage battery work (or automobiles, trucks, tractors, motorcycles,
alrplanes, elc. An tnvaluable tralning tor any progressive garage man.

ARMATURE WINDING--Learn in 3 Months

The theory and u
of this fascinating subject.
industry.

training and practice

actual practice of armature winding, givlng you a complete mastery
One of the best patd Dbranches of work in the electrical

COMMERCIAL ELECTRICAL ENGINEERING
Learn in 12 Months

This new profession demands young mien with combined technical and commerclal training.

ELECTRICAL DRAFTING-—Learn in 9 to 12 Months

Fasy. Interesting,
over the world.

PRACTICAL AND THEORETICAL ELECTRICITY
Learn in 6 Months

For the man or youth who cannot spare the tlme or money to enroll for more intensive
and higher training, this course is ideal. We positively guarantee that as a student in
one of these classes you wilt learn IPractical Eleetricity In the shortest possible time—no
matter how muech you pay for your Instructlon. This course teaches you everything you need
to know to o into business for yourself either as the owner of an electrical shop or as an
electrical contractor.

pleasant work that is earning big salarles for our graduates all

SCHOOL OF ENGINEERING
OF MILWAUKEE
Dept. X.1704, 415 Marshall Street, Milwaukee, Wisconsin
Please send me, without cost or obligation. your big free illus-
trated book and details of the course wlich I have indicated
below. Also details of ““Earn While You Learn” and Financial
Loan Fund offer.

Course

R T T P T T T T )

put it off!

Name
Address
City
Age

State
. Education

Mail the coupon today for our Free 1llustrated
you most and we will send you special information.
Electricity today,

Dept. X. 1704, 415 Marshall Street.
Chicago Laboratory Branch, 2011 So. Michigan Ave., Chicago, Il

electrical work-—there is a place for YOU in one of our many classes of
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A Great Magnet in London

\ 7 r..hie

Tricks of a magnet; umbrellas are stolen, nails drawn out of a box,
mysterious reason—presumably because it has an anti-magnetic iron case. Bel

is based.

HEN I'rofessor Joseph Henry con-

structed his large electrical mag-

nets, which in those early days
were miractes of eleetrical accomplish-
ment, he supported weights of  many
pounds. The spectators would stand upon
the armature and public lecturers used
them in their demonstrations hefore audi-
enees,

The Stevens Institute of loboken, as
one of its great achievements, had one of
the largest electromagnets of the waorld
constructed to give a widely distributed
field, so that it would attraet objects from
a considerable distanee. 1t would hold
them with great force once they were
brought metal to metal,

The writer well remembers inspecting
this magnet once, and neglecting the warn-
ing to look out for his watch, departed
with a pretty thoroughly magnetized time-
picce. A clipping from a recent paper
which we give here tells of the great mag-
net in London at the Wembley Exposition

BIG MAGNET STEALS
BRITISH EXHIBITION
VISITORS UMBRELLAS

LONDON, June 6 (A. P.).—Vis-
itors to the engineering section of
the British Empire Exhibition be-
ing held at Wembley must take
great care of their umbrellas and
any other articles containing steel
or iron, for one of the exhibits is
a giant magnet weighing nearly
6,720 pounds.

The magnet has several times
stolen souvenirs from visitors. A
woman carryving a handbag appar-
ently of silver had it drawn from
her grasp, and several umbrellas
have been snatched from the hands
of their owners. The magnet can
lift 8..600 pounds of metal.
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a dog is tethered by his iron chain, even a watch is attracted for some
ow will be seen the extract from the daily press, on which this picture

and deseribes the tricks which it s sup-
posed to have played upon unsuspecting
spectators,

Our artist has given way to the range
of his fancy in the ittustration above and
shows a great magnet attracting all sorts
of objects of iron and steel. wrenches,
umbretlag, and the tike, A man has the
end of a crowbar held rigidly to it, a
bey with a box full of spikes finds them
fiving through the air: a supposititious
zold or silver watch is mysteriously at-
tseted.  indieating that in it case or
warks there is iron or steel

Lines of foree from 1 magnet jnevitahly
and always form a circuit: they cannot
exist as straight tines, except for a limited
distance. If there were any way of semd-
ing magnetic lines of forece straight out
irto space the powers of the electromag.
net would be wonderfully increased. As
it is the attraction of @ magnet for an
iron or steel objeet diminishes at a very
high rate with increase of distance.
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Flectric Protection of Docks

—

The protection of wooden docks in salt water has been a very serious problem. Above we see electricity applied to drive away or kill the teredo
principally, which is the great enemy of submarine woodwork. The wires wound around the piles are insulated and carbon electrodes are exposed at

intervals.

THE destruction of docks in salt water
by the teredo has been a source of
great loss. A wooden dock represents a
considerable investment of capital, and
the teredo and other boring creatures are
always ready to wreak destruction upon
the submerged portion of the woodwork
piling.

A recent patent proposes to apply elec-
tricity for the protection thereof. We
illustrate the methed here.

A heavy current of electricity is passed
through the water surrounding the sub-
merged woodwork; one of the terminals
of the circuit is carried to an iron plate

The iron cathode is seen immersed in the vicinity.

electrode of large area, submerged in the
vicinity of the part to be protected. The
other lead of the wire runs to the differ-
ent piles and is wound around them, so
that the spiral lines surrounding the wood
are in parallel with each other.

On each of these wires there are several
carbon balls, the wire being insulated
except through these. This refers to the
wire which is wound around the wood.
As the current passes, the water acts as
an electrolyte and the action of the cur-
rent in decomposing water is relied on to
protect the structure from the teredo.

The iron plate Is the cathode amd the

numerous carbon balls are anodes. Stress
is laid on the importance of passing cur-
rent in the right direction to insure the
desired result. If the iron is made the
anode, it is claimed that the result will
be futile as far as the teredo is concerned.
It is essential, too, that direct current be
employed.

Owing to its salt contents, sea water is
a fairly good electrolyte and the decom-
position of the salt by the current is relied
on to kill the little shipworm. The elec-
trodes on the wires operate to give dis-
tributed action which will go to protect
the whole surface of the timbers.

L
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Three Interesting Lightning

N the past we have shown many photo-
I graphs of lightning, but the three
which are reproduced on this page
are of especial interest, each one having
its own peculiar features.

The photographer who took these views
states that after trying for three years to
induce Jove to write his autograph on a
photographic plate, he succeeded in captur-
ing it on August 5, 1885. The photo-
graphic emulsion of those days was toc
slow to record an ordinary lightning flash
This was an unusually vivid discharge.

When Franklin flew his famous kite, he
was playing with fire, as the old time ex-

Three examples of lightning
photographs. The one on the
left dates hack to the early days
of these achievements and was
taken in 1885 after the photog-
rapher had tried in vain for
three years to get a result.

On the right is the top of the
famous William Penn tower of
the Philadelphia City Bulldings,
surrounded with a perfect glow
of light, the statue being hidden
thercby.

Below is a stereoscopic photo
of a lightning display. It was
taken with two cameras 100 feet
apart.

- g ‘:1
pression has it; here his predecessor like
Ajax is defving the lightning, and a view
of Jove striking “Billy Penn,” the bronze
statue on the top of the City Hall Tower,
Philadelphia, is shown.

During a thunderstorm, just before the
release of the electric tension, there will
often be noticed the formation of a
“hrush” discharge, when the ring of elec-
tric lights on the tower gradually disap-
pears and becomes lost in a bright fog.
This is instantly cleared up when a light-
ning discharge occurs in the vicinity of
the tower.

We also show what the photographer

Electric Gun
By FraNnk W. GODSEY, JR.

= e

N electric gun to he used for demon-
4 stration purposes was recently made
for the third biennial engineering show of
the Rice Institute. Such a gun is easily
made and provides a very interesting ex-
periment.

A one-inch bhrass tube about fourteen
inches long is the gun harrel : a solenoid
consisting of about 240 turns of No. 1§

D. C. wire is wound into a coil seven
inches long and is placed about three
inches from one end of the tube.

A wooden base, six by sixteen inches,
is made and two wooden blocks with semi
circular segments cut from their upper
edges are fastened a few inches apart on
the hase. The brass tube and coil is then
claumped in the slots in the top of these
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believes to be the first stereoscopic photo-
graph of lightning ever taken. Two cam-
eras were placed at open windows, about
100 feet apart, and an arrangement was
devised for opening the lens shutters
before and closing them after a flash of
lightning in front of the cameras.

If one looks at this photograph and
allows the eyes to be directed toward an
imaginary distant point, it will be noted
that the lightning is not on a flat plane,
but that the branches approach and re-
cede like the branches of a tree. The pho-
tographer states that he was the first to
term this form of lightning ‘“tree light-
ning.”

Contributed by W. N. JENNINGS.

An electric gun operating by solenoid action
and whose action in the way of opening the cir-
cuit is affected by the projectile itself.

blocks. The recoil will not be serious.

A block of carbon one-quarter inch
square is fustened to the end of a small,
flat spring by means of a countersunk
screw through the center of the block,
and the spring is mounted on a smill
wooden block fastened to the base in such
a way that the ecarbon block projects
through the slot in the brass tube to a
point about five-eighths inch from the bot-
tom of the tube. The carhon block must
not touch the tube at any place.
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The Diabolic Ray

By Hugo Germsback

THE "MYSTERY BOX? PRODUCING
COMBINED RAY, CARRYING ELEC-
TRIC CURRENT AT HIGH POTENTIAL.
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ULTRA oy oS —_ Fig. 1 is of special interest; the old college experiment of
VIOLET (=== the writer gave a real result. The attempts illustrated in the
L other experiments, Figs. 3 to 6 were futile. The photographs,
RAYS Figs. 8 and 9 are reproductions of laboratory work. Figs. 2

and 6 show what the diabolic ray is supposed to he able to do.
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The Diabolic Ray

S our readers are aware, an Eng-

lish electrician named Grindell-

Matthews has recently made him-

self heard from one end of the
world to the other in connection with his
so-called “Diabolic Ray.” From what we
are expected to believe in reports from
eye witnesses, Mr. Grindell-Matthews was
able to electrocute a rat from a distance
of 15 feet by this mysterious ray. He
is also credited with having stopped a
motorcycle with it at a distance of about 50
feet. It is, however, quite significant that
when the British Government asked him
to duplicate the experiment in the British
Laboratory, substituting their own motor-
cycle, Mr. Grindell-Matthews refused the
offer, although his government gave every
assurance that he could keep the invention
secret. This of course does not speak well
for the invention,

Iet us go back and see what has been
done in the past in connection with so-
called “death” rays. Mr. H. G. Wells in
his book the “War of the Worlds" was
probably one of the first to make use of
the problematic death dealing ray.

The present writer in his story, the
“Magnetic Storm” which appeared in
the ELECTRICAL EXPERIMENTER, November,
1918, outlined a scheme whereby the en-
tire German Army was made to capitu-
late by highly induced Tesla currents, the
underlying idea of the writer's scheme at
that time being to surround the entire
battle front from the North Sea down to
Switzerland witll a highly charged elec-
trical “fence.” This *“fence” was the
primary of a number of titanic Tesla coils.
Curving around in a huge senii-cirele, the
fence wus so highly charged that any
electrical mechanism for miles around
that had any electrical winding would be-
come the secondary to the Tesla coigy and
would immediately become burned out the
instant a current was started in the pri-
mary.,

While purely fantastic, the idea is,
nevertheless, sound and Dr. Nikola Tesla
endorsed it as feasible, at least within the
range of a few miles,

In trying to determine if Grindell-Mat-
thews really has an invention or a heax.
it is best to enumerate all possibilities of
the case, for even if Grindell-Matthews
has not at present the death-dealing ray,
such a ray will he found sooner or later.
It is all in the realms of physies and just
because we do not actually know how to
produce it today is no reason why it will
not be produced tomorrow, The case for
us to decide is if Grindell-Matthews has
a new ray, or whether he is making use
of the already well-known properties of
present-day rays and the laws of present-
day physies.

On the table shown in this page we see
a list of vibrations. We may dismiss
octave 1 to 15 which embrace sound
waves. We do not think that by means
of these low vibrations electrical currents
can he super-posed on such sound waves.
The 20th octave is known to us. Its prop-
erties are hidden from us. The same is
the case with the 40, 45, 51. 57 and the
62nd octaves. Ilas Grindell-Matthews dis-
covered a new ray that comes within any
of these unknown frequencies. one com-
posed of any of these unknown vibritions?
Frankly we do not believe that he has:
as a matter of fact, he says so himself,
In other words he has discorered no new
ray. no new physical principle, but he does
claim to make use of present-day devices
and present-day facilities to achieve his
ends. RBut let us see if this holds forth

By Hugo Germsback

Member, American Physical Society

any promise. What can any good scien-
tist do with present-day ineuns? The
writer asked himself this question and
he performed a number of experiments as
will be indicated below.

Refer to illnstration No. 1. This is an old
college experiment of the writer's, Eight
candles were placed on a board so that
they almost touched. At each end candle
there was a wooden support upon which
electrodes were fastened which reached
into the flame of the first and last candles.
By means of a coil giving a one-inch spark
when energized by a battery, it was pos-
sible to make the spark leap over a dis-
tance of about five or six inches.

What does this experiment mean? Just
this—that if you have a sufficient amount
of hot gases or hot air it is possible to
make an electrical discharge leap over a
large gap, which it would be unable
to do in free air. As everyone knows, a
spark coil giving a one-inch spark cannot

O
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be made to give more than that one-inch
spark in the open air, By using heated
gases we can increase the distances,

Now consider Fig. 2. Here we have the
actual experiment of Fig. 1, duplicated in
a hypothetical death-dealing ray. Immagine
two large reflectors with two enormous
electric heating elements, built along the
lines of our electrical parabolic heaters,
such as we nxe to heat our biathrooms on
a chilly morning, These heaters ure to be
so powerful that they will throw a hot
beam over a mile. We admit that they
would have to be “some” heuters to do
this, taking into account cold air currents.
winds, ete., which would most surely affeet
the operations of the Leat beams., But et
us suppose the beiams were sufliciently hot
and powerful. We attach to each one of
the heaters a 50,000-volt high tension gen-
erator or if you think that this is not
suflicient we cun step it up with trans-
formers to a million volts if neeessiary.,
We can now see that if everything works,
we could direct the two beams on an air-
ship or airplane as shown and the high
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tension discharge would go via the para-
bolic retlectors, would follow the path
through the heat and the ionizing heat
beam up to the airship and down through
the other heat beam. The high intensity
current would burn out all electrical
windings and thus stop the machinery and
cause fires, bringing down the machine.

A beautiful theory, but we do not think
that it will work out very well over a
distance of a mile or so. To be sure such
results can be had over comparatively
smali distances, maybe 50 or 100 feet, but
it would be far too expensive for the re-
sults that it would accomplish.

So much for heat rays. We next turn our
attention to the most powerful ray known
to science today. This is the X-ray. X-rays,
as is well known, have the power of ioniz-
ing air, in other words, make air conduc-
tive o the electric current. For instance
if yoa turn an X-ray on a charged electro-
scope, it will discharge almost immedi-
ately, proving the conductivity of the air.
When Grindell-Matthews first brought out
his death-ray the writer thought to dupli-
cate it and he rigged up the apparatus
shown in Fig. 3. The photograph, Fig. 9,
shows this apparatus of the experiments
along similar lines.

Refer to Fig. 3. Here we have a power-
ful X-ray tube sending out its usual in-
tense X-rays. In addition to this we have
also a spark coil giving a one-inch spark,
the high tension posts of which are con-
nected to two pieces of metallic screening
separated about 1% inches. The spark
coil was now energized by the battery and
of course no spark jumped between the
screens for the reason that the coil could
only give one-inch sparks and no more.
The 1dea behind this was to find out if the
air hetween the screens could be sufli-
ciently ionized to make the spark clear a
gap of 1% inches. The logic recalls the
experiment shown in Fig. 1, in which we
have a one-inch spark actually leaping
over a distance of about five inches, so if
the X-ray was as good an ionizer as were
the gases of candles, we should not only
get 1l4-inch sparks between the screens,
but a six-inch or seven-inch spark. But
the writer was very much disappointed to
find out that the results from this experi-
ment were entirely nil. Evidently the ion-
izing, as powerful as it is, fails to make
the zir conductive enough, or otherwise a
different kind of a current than that given
by aa induction coil must be used. Right
here it may he stated that several other
electrical currents were tried out with the
same negative result. Not only did the
spark refuse to leap the maximum dis-
tanee, but no increase of the air gap
could be bridged at all, not even one-six-
teensh inch over the one inch.

Then the experiment shown in Itig, 4
was tried. Two large and powerful Coo-
lidge tubes were connected as  shown,
the two screens were put in  position,
while a 20.000-volt generator was con-
nected to the two sereens. The idea here
awain being to have the current go as
shown hy the arrows trom one scrven to
the xteel or lead plate, down the lead
plite, then leaving the lead plate pass
over the jonized beam to the lower screen
and back to the generator, Nothing ar
all happened. There wias no spark of any
kind and as far as we could tell, no
enerzy went over the beam. Then we at-
tached the high tension generator direct
to each one of the poles of the X-ray
tubes with the hope that this might prove
more successful, but with no result,

(Continued on page 601)
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ALE with rage, with flaming eyes
and  elenched  fists  young Zerno
sprang to his feet,  Suddenly he
seized his wine glass and threw it
across the table, so that it broke in Cap-
tain Migel's face. This was his answer
to the captain’s insulting words. The
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When Sound Was Annihilated

By Robert Joergensen

and dreary, a little assembly of men et
in the DBernetz Iorest and disappeared
among the trees. Now, before the dew
had disappeared from field and tree, one
of them lay cold and dead on the grass
and another was fleeing to a strange land.

The next morning Ilja Zerno awoke in

tastic contours of machines, glass vessels,
working tools and instruments of physies
emerged. The man himself sat bent over
and meditating by the fire; the flames
cast a mystic glow over his old and ener-
getic features, was reflected from his
deep, luminous eyes, lighted up his whole

.. “Poor as the hut was, a quantity of electri:al apparatus was contained within it. g o
which excited the fears of the passers-by and which the experimenter himself could not endure.”

young officers who sat around the table
sprang to their feet and looked in alarm
at Ilja Zerno. What had he done? Ruined
his future, his coming career as an officer,
put his young life in the balance by an
ungoverned action. The prince had for-
bidden under penalty of death all duel-
ing, but could no other solution for this
situation be found than a duel? No. Then
the result of such might for young Zerno
be either death or exile.

The only one who in the general com-
motion kept perfectly quiet was Captain
Migel. With a cold smile he remained
sitting in his place and wiped off the red
wine which sprinkled his face and uni-
form; now he rose, his face became se-
vere, and with a voice cold as steel he
said: “I shall kill you for this Mr, Ilja
Zerno and I will do it as quickly as pos-
sible, Can my friends meet you within
an hour to arrange time and place?’ Ile
threw a contemptuous glance of inquiry at
Lieutenant Zerno, who for answer nie-
chanleally bowed his head, and with slow
steps Captain Migel left the room.

Zerno remained standing at the table
with hard staring eves: it was as if the
full meaning of what he had done only
now stood elear before him. DBut as his
comrades hegan to flock around him in-
quiring, warning and wondering, he sud-
denly roused himself, drew a deep sigh
and hastily passed them on his way out
of the room.

The Duel

The morning after, while the air was

still cold and the morning sun shone white

the capital of a foreign country. There
he remained for a long half year; it was
known that he had vainly sought for oc-
cupation and then he suddenly disappeared
from the city without telling anyone.
Rumor told that he had been seen in the
great commercial port but nothing posi-
tive was known. He had disappeared out
of the world in which he had lived bith-
erto. But whether that was to go to a
better or a worse, no one tried to deter-
mine with any degree of certainty.

And so year by year, the memory of
Ilja Zerno grew fainter and fainter.

A Mysterious Being
The heath was awe-inspiring, deserted
and cold. And the man who lived out
there in the hut was alone, alone and
mystical as nature that surrounded him.

Who was he? No one knew. \Where
did he come from? No one knew. No one

knew his name, what he was doing, how
he supported himself, nor why he lived
so lonely out there in the deserted heath.

Superstition had deep roots in the souls
of these people. For them the super-
natural and unexplained was worse than
death. The effeet of it all was that they
went in a wide circuit around the hcuse
on the lonely heath, and hastened away
to the adjoining village.

The: heath was awe-inspiring, deserted
and cold, The man there was unknown
and charged with secrecy; the hut he
lived in was wretched and ready to fall
into ruin. A fire burned in the great open
fireplace; out of the darkness the fan-

Weird sounds were produced in his experiments

form, and then would suddenly go down
to disclose no longer the poverty that
came into view.

He stared into the fire with a dream-
ing, seeking look; he thought and mur-
mured half aloud to himself, in the way
common to those who live much alone:
“Home again; home; but no one must
know it, not even those nearest to me. 1
must always live alone; but it is home
in my own land with my own people; it
is my own language which I hear spoken
on the streets of my city. When I wish,
I can visit the places where I lived as a
child and a young man,

The Soliloquy

“What might T not go through in a
foreigm city—struggle, in need of every-
thing, and living in poverty. And it is
not yet over; the hour of relief is not yet
near. It is as far away today as on the
morning when the victim fell. But one
must be patient: one must set his teeth
and make the best possible out of circum-
stanees, even if all appears hopeless,

‘“What a hell was that, the wharf I
worked on! An inferno, not of smoking
fire, but of noise and sounds, the shriek
of steam whistles, the hammering of rivet-
ing niachines, clangor and noise every-
where, and everywhere and on all sides
the hammering of the riveting machine.

“Could anything be found which would
so enslave a man, dull his brain and split
his nerves, like a constant abode in such
a hell of noise. If the thought eame to
one: ‘I am unhappy! the riveting ma-
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chines would rivet that fast into the heart
and close it in.

“And if the noise in the muachine shop
and workshop could be abolished, i all
the men could work without sound, what
a paradise such a place would be in com-
parison with this where I worked. The
workmen could sit in quiet and at peace
«t his bench, his nerves would be spared
und he could find quiet to think out his
own theughts. without being deafened by
the clangor of the machine,

“Is anything of this sort unthinkable?
No, surely not.  What is sound but a vi-
bration of the air and as a weak light
disappears before i stronger obscurity, &
wedk noise is unheard over a louder one.
If one could now produce a tone so strong
that it deafened alt other sounds, and
without weakening it any, let it rise into
higher and ever higher frequeney until it
reached over 60.000 cyeles per second, then
all sound would disappear. All would be
still as death. No human ear could per-
ceive the least sound, . . but then it
would also be impossible for men to com-
municate with each other except by signs.
Men who worked in such a place. where
there wus no sound, might as well be deaf
and dumb. and that might be still more
dreadfut. . . .

The speaker's voice dropped to an in-
audibie murmur. Thinking and sighing
Le sat long and stared into the fust ex-
piring fire.

auditory nerve, to be carried out by high
frequency oscillation of audions. Those
of us who have heard, amd who have not,
the piercing sounds that can be produced
by the little bulb of the radio apparatus
will realize how powerful an axent is at
hand in it for throwing the air into vi-
bration.  Audion bulbs can be made to
produce any desired note but here the
piteh was to be raised fur above the range
of the human ear. Weird sounds were
prodiced in his experiments, which ex-
cited the feurs of the passers-by and
which the experimenter himself could not
endure,

Distress in His Home Counltry

Distress spread over the country. Slow-
Iy it wormed its way in, insinuated itself
everywhere, and obtiained firmn foothold,
sometimes in one, sometimes in another
distriet.  From an intangible suspicion
spreading everywhere, it quickly rose to
frightful reality. War in a neighboring
country, reducing exports and the opera-
tions of commerce and factories, whieh
had to be closed, threw thousands and
more thousands out of work, and they
wandered baeck and forth through the
streets in small groups, gathered on the
street corners and great squares, discuss-
ing the latest news about home and for-
efgm  conditions, The voices were yet
quiet, for the populace were spiritless, de-
pressed and troubled over the sudden
change in their life; they were unaccus-
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to their own insufficient harvest fields.
‘This year the harvest failed: conditions
became alarming, Ever greater crowds
of pale shadows strode day and night
through streets and market places, hungry
and distracted.  llere and there a voice
was lifted up over the general murmur
and the grey shadows willingly gathered
around it to hear the story of their own
need #nd poverty and to listen to hate in-
spired attacks upon those who controlled
the government.

Conelitions became alarming, The au-
thorities saw with anxiety how it began
to ferment in the people’s mind, but still
managed to keep in control of the situa-
tion, DBut they were anxious lest the day
would soon come when hunger and need
would drive the people out of themselves,
and they were frightened lest the slight
force of police and troops at the disposal
of the city would be unable to hold back
a revolution,

They were afraid that the day would
come soon, only too soon,

The Impending Revolt

Cotonel Decker, Commander of the City
Military Forces, sat in his office in the
castle and turned over the pages of his
journul. Ile was not satisfied either with
the general condition of things nor with
the excitement in the city which was in
his charge. What could he do. with his
twelve hundred men, against the hundred
thousand excited devils in mmen’s form who

“The Colonel saw him.

On the roof was installed the apparatus which had produced such a startling effect.
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A generator operated a bank of

enormous audion bulbs connected to a reflector full of high pitched telephones, especially constructed to correspond with the ultra-audible frequency.”

His Work in Electric Sound Production

Poor as the hut was, a quantity of
electrical apparatus was contained in it,
a noticeable feature of which were audion
bulbs, induction coils, evidence of the
idea of enforcing silence hy the production
-of ajr vibrations beyond the range of the

tomed to governing themselves and had
no leader to guide them. Silent and pas-
sive they awaited the further development
of affairs, but they did not have to wait
long.

The country was soon cut off from im-
porting the necessities of life and turned

4

hiad token control and got it into their
heads that they could only get bread,
money, work and happiness by overthrow-
ing the present government. What was
he to do, he asked himself with a bitter
smile. He could get no increase of troops,
he could get together the little body of
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men who occupied the Castle and fight to
the last man to hold it as long as possible.
The Prince might withdraw to the inner-
most rooms and into those Colonel Becker
asserted no one should come save over his
dead body. A knock on the door was
heard and at the Colonel’s “Come In” his
Adjutant stepped into the room.

The Adjutent’s Report

*Is there anything new.,”

*“Only that Lieutenant Jerko and his
comrades have come back, Colonel.”

“Let them come in.”

Lieutenant Jerko and his two comrades
had gone out into the city in disguise to
find out how the people felt. It was now
just darkening and they returned to give
their report.

“Lieutenant Jerko,” said the Colonel, “I
have seen with pleasure that you under-
took this little reconnaissance., Tell me
now what you have seen.”

“It is perfectly clear that the situation is
ready to come to a head.

I rambled over the city today and
everywhere felt the general disquiet and
threatening atmosphere; there has not as
vet been any actual outbreak—it is known
that a man was plundered in the open
street, that a few shops in the smaller
streets had their windows broken in, food
was stolen and men went around into the
houses and begged in a threatening man-
ner, but there is no great violence ensuing
as yet, and even if it were wished for by
them, the groups on the market place were
all dispersed by the police. It is as if
men were wandering around and awaiting
final orders to break loose.”

One of the Leaders

“If you will give me permission,” said
one of Jerko's companions, “I can give you
the latest news. Today when I stood on
a corner and looked over the square I
saw a man who went from group to
group, stopping a moment with each of
them and then going on. When he com-
pleted his circuit through the square and
went down to the eastern side of the city,
I decided to follow him. First it was very
easy, there were so many people in the
street. But it became more difficult as
the man began to reach comparatively
empty streets and lanes. He never stopped
or realized that he might be followed; at
last he stood still and turned around, but
as he did this I sprang back into a door-
way so that he never saw me, At last the
man reached a poor little shop with a sign
which announced that there was a cafe
there. Here he knocked and at once the
door opened. As I stood by his side I
nodded to him as if I knew him, and went
in before him. He looked somewhat aston-
ished but as the doorkeeper said nothing
he thought 1 was all right and as I was
seen entering in known company he made
no trouble,

“The place we came into was full of
poorly dressed men; the air was full of

HE occupant of the kitchen becomes

preoccupied occasionally. As a result,
the kitchen floor looks like a reproduction
of the flood.

After escorting a flood out of the back
door one day I contrived a reminder. It's
easy and simple to make and takes about
ten minutes to complete,

Get a small plece of wood a little wider
than the edge of the drip pan. Cut a
slot half the thickness of an ordinary
clothespin in the bottom of the wood
piece. Take the clothespin apart and
mount half of it in the slot with a screw.

Bend a plece of stiff wire as shown,
put a cork on the end and fasten down
with a couple of carpet tacks.

Practical Electrics for August, 1924

bad tobacco smoke and of the odor of sour
beer. The man I had followed seemed to
be at home here and greeted everyone to
right or to left and I went along with
him and tried to appear to be in his com-
pany and I nodded to all that he greeted.
He went through the crowd and knocked
upon an inner door and disappeared there-
in, but as I didn’t dare to repeat my
maneuver, I cast myself down on an
empty chair and tried to seem as stolid
and uninterested as possible, while with
tense attention I listened to the conver-
sation around me,

A Conference of the Leaders

“I couldn’t make much out of it; no
(ne seemed to know anything definitely.
There, thought I, it is best to wait until
something or another happens that can
give me some enlightenment.

“After I had waited for about two hours
a party of men came out of the inner
room. From the dead silence which fell
as they emerged, I understood that they
were the leaders of the impending revolu-
tion and that the crowd were expecting an
important announcement. But they went
directly through the room and out to the
street ; only the man I had followed stayed
behind. He sprang up on the table, as all
crowded around him, and began to speak.

An Interruption and a Letter

“Comrades,” said he, “soon the day
. . . ." A loud knocking at the door
broke off the story. Lieutenant Jerko

hurriedly unlocked the door and one of
the sentinels stood there, ‘A letter to the
Colonel,” he announced. “It was brought
down to the guardhouse by a workman
who asked that it be taken to you imme-
diately. He said that it referred to the
revolution.”

The Colonel hurriedly tore the letter
open. It was very short. “Revolution is
at the door. It can break out any day.
The first step will be an attack on the
Government Building and this you cannot
prevent. But I can take care of every-
thing and I will do so on one condition.
No shot must be fired and no man's life
must needlessly be put in peril. If you
will accept my offer withdraw all sentinels
in the city and all the soldiers in the
castle and let them be prepared to go out
at the critical moment and clear the mar-
ket place. This they will be able to do
in a few minutes without spilling a drop
of blood.

“You will recognize the moment the crit-
ical time has come.”

Signed ILJA ZERNOQ.

The Exile Returned!

The Colonel stared nonplussed at the
name signed to the letter. He could easily
remember Iljo Zerno, an accomplished but
hot tempered and temperamental man.
How could he, the exile, be here in the
capital city? What did he mean by say-
ing that he was the only one who could

Refrigerator Alarm

STIFF WIRE

COPPER STRIP
BUZZER
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hold up a revolution. Was he in with the
leaders? Hardly. Had he men enough to
encounter the populace, so that they would
understand that a revolution was impos-
sible to carry out, so that each one would
go to his own home without a blow?
Hardly. Perhaps he had found a fright-
ful weapon—the Colonel remembered that
he had been interested in problems of this
sort. Perhaps an explosive material that
would destroy a whole swarm of men in
one blow. But no, that could not be the
solution ; there in the letter it stood that
not one human life was to be needlessly
endangered. We must get in touch with
Ilja Zerno and get better acquaintance
with his plan, and if he was not to be
found—then there was nothing to be done
but to follow the advice in the letter—
assemble the troops in the castle and
await the results. If he only knew when
the revolution would break out! If he
only had time. Suddenly the Colonel re-
membered that the young Lieutenant had
not told the whole of his adventures so he
asked:

End of the Lieutenant’s Story

“And now what did the man say?”

“Tomorrow at one o'clock the revolu-
tion is to break out. . . .”

The next day opened gray and gloomy.
The sun was hiding behind thick, dark
clouds; the mist hung dark and impene-
trable over the roofs of the houses. The
red banners which were carried through
the streets seemed damp as though they
had been dipped in blood.

Red Banners in the Square

Up and down the streets the red ban-
ners were borne, the crowds following
them grew larger and larger, dark forms
emerged from lanes and houses, joining
the crowds and swallowed up by them.
Weapons which they had hitherto con-
cealed under their garments they no
longer took the trouble to hide. They
were now strong enough to show their
intentions. Like a great deluge the mob
swarnmed through the streets, shrieking,
howling, dragging with them everybody
whom they met to show that it was hope-
less to stand against thelr numbers.

The sea of humanity spread over the
field of battle—the square before the
Castle. If those in advance had the least
doubt or fear they could not give an ex-
pression; those who were behind forced
them on, and what any individual desired
counted for nothing. The mass could only
be treated as a unity, driven on by those
who stood over them, the leaders of the
riot.

The Leader's Speech

The square was filled with the cries of
the multitude; now the leader appeared.
The man who led the people and con-
trolled them, mounted the pedestal of the
statue in the square. He spoke and his
voice carried over the whole crowd, ex-

(Continued on page 598)

Place a small piece of copper strip un-
der the other end of the wire so that con-
tact will be established when the float
rises.

A simple water alarm adapted for any receptacle
:I}id\ is liable to overflow, such as a refrigerator
rip-pan.

Reassemble the clothespin and clamp
the outfit to the edge of the drip pan.
Run wires from the bell and battery to
the copper strip and a carpet tack. Bend
the wire so that contact will be made
]wheln the water has risen to the danger
evel,

Contributed by Perry D. WiLson.



Practical Electrics for August, 1924

Electric Railroad in Back Yard

One of the electric
locomotives is in the
immediate foreground
and one of the sta-
tion buildings is on
the left. To add to
the vraisemblance a
little automobile is
standing in the vicin-
ity between the read-
er and the locomo-
tive.

UCH interest has been taken by
M the boys in its vicinity in the

installation of a unique electric
rallway system.

The miniature engineering feat, which
is reported from Springfield, Mass., has
a total length of about 220 feet of track
of the third-rail type. Suspended over this
track is a trolley line which enables the
boys to use both third-rail locomotive and
trolley rolling stock at the same time. As
these have separate controls consisting of
Lionel rheostats, they can be run without
interfering with each other. The controls
are located at two positions, outside for
summer operation, and an inside controller
for winter. In winter weather it is often
necessary to chop the ice from the rails
and treat the switches, which are electri-
cally operated, with salt. The boy owners
say that traffic has not been stopped for
two winters, excepting for one or two days.

The trackage consists of two loops and
a straightaway. Upon the lines are lo-

By H. A. Pooley

559

On the left is shown a view of a perfect miniature elec-
tric railroad in operation.
near the station and in every detail represents the real thing.
There are five stations on the line.

Below, the starting point of the railroad.
the residence of the President and Officers of the little road;
semaphore, switch-house and apparently a little freight sta.
tion are seen upon the line.

The train is standing on a curve

Here is seen

cated five stations, two for
passengers and three for
freight. The road cross-
ings are proteeted by auto-
matic electric bells on the
warning signs, which ring at the ap-
proach of the train. The crossing protec-
tions also include solenoid-operated cross-
ing bars which are down until after the
passage of the train. As the train is in-
visible at the curves in the winter, electric
buzzers have been installed, which warn
the operator at the inside of the curve,

The stations, trackway and crossings
are lighted by miniature lights, twenty of
which are used. A few statistics have
been gathered by the boys, each of whom
owns a system; which may interest not
only the electrical boy experimenter but
the grown-up boys.

The rolling stock consists of three large
locomotives, two of the third-rail type and
one of the trolley type. A new addition

is a forty-dollar third-rail
Other rolling stock is composed of four
passenger and two freight cars and one

locomotive.

gondola car. The current consumed at
starting Is four amperes and three run-
ning, with a pressure at the source of
fifty volts. The loss in voltage when re-
motely controlled is about five volts. The
electri¢ switch is an original idea employ-
ing an ordinary bell interior and a pivoted
metal piece connected to a lever operating
the movable piece of track., The metal
armature when attracted by one coil pulls
the track into one position and the other
magnet reverses the operation; the two
coils are actuated independently.

Much spare time and effort have been
put into the many details of this double
system.

An Electrician’s Ring

ARIOUS ways of using a com-

pass in jewelry, generally as a
watch charm, have been devised and
carried out.

We illustrate here a very hand-
some ring of the contour of a seal
ring, which in place of the stone or
jewel, carries a compass needle un-
der its glass.

There are two ways of construct-
ing a compass; the simplest method
is to have the needle poised upon
its center on a pivot.

The other way of mounting it is
that adopted in the seaman’s com-
pass. Here the compass needle
moves upon its pivot as Jjust de-
scribed, and attached to it is a cir-
cular card marked with the regular
points of the compass or perhaps in
degrees, which turns with the
needle.

An illuminated dia) compass mounted seal ring fashion, pri-
marily for electrician’s use. The magnetic needle is a detector
of currents and the illuminated dial feature makes the ring
useful in obscure corners and dark places.

The object of this compass from
the electrician's standpoint is to test
wires, especially in out of the way
and dark places. The card is illum-
inated by radium so as to show in
the dark. A wire may be in an ob-
scure place and the operator by sim-
ply thrusting in his hand can see
whether there is a current passing.

The action of the needle will also
show in which direction current is
passing, due regard being given to
the position of the compass with
reference to the wire, which posi-
tion will normally be below the con-
ductor,

We have spoken of it especially
from the standpoint of the electri-
cian, but it forms a very pretty ring
and will be an interesting bit of
jewelry for any of us.
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Magnetic Climbing Shoes

el =

This is an odd suggestion for the use of electromagnets by workers on steel frame buddings whe are enabled to climb up as If they were using
climbing spikes. The illustration Is suggestive of many things which can bhe accomplshed with el:ctromagnets. The reader’s Imaginration can be
exerted to develop the theme.
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Magnetic Climbing Shoes

IN working on steel frame buildings and
various other lofty structures, where
the workman comes in contact with iron
surfaces, the suggestion is made that his
work might be facilitated by the use of
electromagnets.

A compact electromagnet can take a
very strong hold upon an iron surface.
If to the workman's feet magnets were
attached in a manner analogous to the
spikes of the telegraph lineman, when cur-
rent was turned on they would give his
feet a hold upon an iron upright that could
easily carry his weight. They might be
termed electric climbing spikes.

This weuld not be all. A belt might
carry other magnets so that he could at-
tach his waist to the iron beam, and have
his hands perfectly free for painring, etc.
If he had a rivet can or tool bag to ac-
company him, this could be provided with
a small magnet, so as to be attached any-
where, just like a trouble light on an auto-
mobile. A painter would be provided with
a hook with its magnet on which to sus-
pend his paint pot. The current could
be taken by a single lead, the frame of the
building giving ground for the return.

On his belt there would be push but-
tons so that he could free one or the other

Tiny Town

3y REx McCONNELL

foot magnet or the waist magnet could
be depolarized, enabling him to c¢limb
Jjust as if he were climbing a tree.

If the current were cut oft from all
these magnets simultaneously he would
of course have a fall to his death. But the
switches should be so arranged that it
would be impossible to cut current off
from the magnets except in proper order.

The suggestion may seem a strange one,
but it is not a particle stranger than the
principle of many other things that are
now done by electricity, and it is in avoid-
ing the trial of strange things that in-
vention and progress are cut off.

The three illustrations depict scenes
in a miniature town (Tiny Town by
name). Above is seen the little power
house, because, of course, every city has
to have {ts sources of electric light. The
town is to go on tour for exhibition.

MINIATURE town, con-
taining a poputation of 150
Lilliputian figures, each of

them capable of many seemingly
impossible mechanical move-
ments, is the creation of a Bar-
ton mechanical and electrical en-
gineer, Elton Denham, who de-
clares his unique display repre-
sents an outlay in time and ma-
terials of $10,000.

To give the 150 people of “Toy
Town” their almost lifelike move-
ments required the use of more
than 4,000 gears, according to the inven-
tor who has been working practically all
of his time for three years on the novel
creation. The miniature city is mounted
on the running gear of a wagon and the
activities of its citizens are visible to
spectators from all sides.

The town has its own tiny light plant
and many factories or shops in addition
to a garage, dance hall and a church.

There is a miniature pipe organ in fhe
church, which organ is 22 inches wide
and 14 inches high, the church being built

of stone on a similar scale. Chimes in the
steeple are operated by the pipe-organ.

Other music is provided by a tiny piano
on a danee floor. the instrument being
played by a combination pianist and trap
drummer. his drum being less than an
inch in diameter.

There are miniature electric generators.
motors and transformers furnishing power
to operate all the flgures and to illuminate
the tiny cown's street and buildings. The
generator Is of onesixth of one horse-
power.

Above is shown a street view;
a miniature Ford automobile is
parked by the sidewalk, filling
up with gasoline we presume,
and a car is seen in the store.

Below shop life in Tiny Town
is shown, machinists are at work
with their tools, and various
things going on in a most accu-
rate simulation of real life.

Perfect miniature furniture and factory
equipment is contained in the houses and
buildings. On the veranda of one home
is an old woman who calmly smokes a
pipe. In a sun parlor of another is a
mass of pretty flowers with an attractive
girl tending them.

The constructor formerly was on the
stage as a magician, having traveled with
many shows in this and foreign countries.

It is so constructed that it can be
knocked down within a short time and
transported from place to place.

A. C. House Horn

HE illustration shows an old telephone

receiver used in the construction of an
A. C. horn. It consists essentially of a
thin diaphragm placed near the receiver.
In this instance, the bottom of a tin can
is used for the diaphragm.

The receiver must be rewound with
heavier wire, the size of which depends
upon the strength of the current supplied
to the apparatus. Other points are shown

By MEerRLE C. BISKEBORN
CAN\

TELEPHONE
RECElVER\A

in the diagram. We have termed this a
house horn because it is adapted for alter-
nating current only or interrupted current.

1f you have a_tin c¢an and an old telephone re-
ceiver, try to build this horn and see what result
a good altermating current will give.

and alternating current is so extensively
used that the title is justified.
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Reproductions of two old engravings illustrating a famous lecture b.
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Farly History of the Telephone

lecture, speech was transmitted between Salem and Boston, a distance of some 12 miles,

T is not many months since the

death was chronicled of Alexander

Graham Bell, the inventor of the Bell

telephone. He and his father had
long been interested in the deaf mute prob-
lem, that of enabling the deaf to receive
communications mechanically or in somne
way better than by any method used in
those days.

Again, for many years physicists had
studied sound and its manifestation in the
production of harmonics, vibrations, over-
tones and discords, and it is fair to say
that the production of vocal or speech
sounds mechanically was always present
in the minds of such investigators.

If we look at the keyboard of the piano
we cannot realize the enormous number
of sounds which it can produce, for a
sound is not limited to a single note, but
chords or discords may be struck in end-
less number. In all analyses of the human
voice it is fair to say that even the numn-
ber of sounds produced in ordinary speak-
ing have never been counted. No two peo-
ple pronounce any vowel sound or syllable
precisely alike.

Two great strides were made in the
direction of reproducing the enormously
complicated human voice when all elab-
orate machinery was done away with.
One simplification was the mechanical Edi-

1®

A piece of the wire over two miles of which
articulate speech was transmitted for the first
time, Bell was at one end of the line, and Wat-
son, his associate, at the other. This was on Octo-
ber 9, 1876.

son phouograph, the other the electric bell
telephone, both striking instances of what
simplicity can do. Bell, without any back-
ing amounting to anything, experimented

y Alexander Graham Bell delivered at Salem, Mass.

! | through

1924

As an exhibit in the

in the transmission of sound produced by
the voice. After endless trials he suc-
ceeded in getting a sound over a wire. Not
a word, but a sound produced originally
by the voice, effected an electrical dis-
turbance, which was transmitted a short
distance. This was in 1875. He was work-
ing with the idea of causing a membrane,
if possible, or other similar material to
vibrate in exact unison with the human
voice. At last he did get enough of a
result to feel justified in applying for a
patent, and he took his invention to the
Patent Oflice.

It consisted of two electromagnetic tele-
phones, in a rough way similar to our
present receiving instrument, but whose
action by change of current passing
the coils of an electromagnet
was supposed to set into vibration a siin-
ple membrane, parchment or paper, it
might be, to which an armature plate was
attached. In those days inventors fre-
quently applied for caveats, a really un-
satisfactory procedure and much in dis-
favor now. Two hours after Bell's
application reached the oflice Elisha
Gray’s representative filed an application
for a caveat on a telephone system. The
two hours' delay is said to have cost him
his patent, but of course it is not the date
of application so much uas the date of

Fig. 4 shows a wall box magneto transformer datin
Fig. 5 shows the Edison

in the world was installed.
and Fig. 7 the desk stand of those davs.

g back to 1878 which was used in Meriden, Conn., in which town the second commercial station
carbon transmitter of 1881. Coming down ‘o 1886, Fig. 6 shows a long distance transmitter,
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invention that is involved, but the case is
so odd that it is often cited as an instance
of the danger of delay in prosecuting ap-
plications for patents.

Bell’'s patent shows an identical instru-
ment for transmitting and receiving. In
practice this has been pretty generally
given up except in special cases, and the
microphone is used for a transmitter and
an electromagnetic instrument for a re-
ceiver, The curious point arises here that
Gray’s Instrument showed a species of
liquid resistance microphone at one end
and an electromagnetic receiver at the

really making an approximation
to present practice. Some of Bell's early
developments with the telephone followed
out the lines of the Gray receiver.

The present writer remembers well go-
ing over to the Stevens Institute in Ho-
boken, N. J., many ‘years ago to see the

other,

telephone. It seemed as if considerable
use of the imagination was necessary to
get anything out of it. A prominent sci-
entific editor of New York told the writer
that he had been offered, presumably for
some very nominal sum, a half right of
the telephone for the city of New York,
and had refused to accept it because the
telephone required shouting for transmis-
sion and gave no results when spoken
into with a low voice.

A great step in advance was made when
the carbon microphone was Iinvented.
This element, carbon, has a very definite
property of changing its resistance by
change of pressure, and so far has proved
to be generally the one and only sub-
stance avallable for telephone transmis-
sion.

Enormous sums of money were spent
over a long term of years in defending
the original Bell telephone patent in the
Federal courts, and the lawyers formu-
lated a convenient theory by which to
protect it from infringement, to the effect
that continuous control was exercised up-
on the diaphragm, which now was a plate
of iron, as it is today. To the unpreju-
diced observer it seems as If Gray should
have received some recognition, for his
invention was certainly enough different
from Bell's to have deserved a separate
patent.

It i= even claimed that the Instrument
of Bell's patent never conveyed articulate
speech. The date of the patent was
March 7, 1876, and the famous conversa-

tion with Bell and his associate, Watson,
took place on the evening of October 9,
1876. The transmitter was a liquid trans-
mitter, not the transmitter of his patent.
It was such an instrument as shown in
the Gray patent, and was essentially a
very crude microphone. In our columns
we have often had occasion to illustrate
carbon rheostats and liquid rheostats. A
microphone is plalnly and simply a car-
bon rheostat, so the equivalence of a
conductive liquid and of carbon is exactly
in line with what we have so often shown
and illustrated.

The upper left-hand illustration is
a reproduction of the drawings of
the Bell patent of 1876. A stylus
was attached to the center of a
membrane stretched tightly across a
funnel-shaped drum and one end of
a lever, pivoted at the other end,
was secured to this stylus. The lever
carried a piece of iron or might be
itself of irom, s0o as to be attracted
by the electromagnet placed directly
in front of it. The idca was that
talking into one of the drums wouid
set the membrane into vibration,
which would induce current corre-
sponding in its form to the sourd
waves of the voice, and would re- |
produce the sound in the other in- ¥
strument. It is claimed that this
telephone never spoke, although the
patent was awarded on it.

Below, on the left, is shown the
Elisha Gray telephone, which has a
sort of liquid microphone at one end
as a transmitter, and an electro-
magnetic receiver at the other end.

On the right is shown a view of
West Street, New York, upward of
twenty years ago, when the tele-
phone lines were above ground, car-
ried on poles. There are twenty-five
cross-arms on the poles, and 3900
wires were sometimes carried. The
overhead lines were a great deform-
ity and measures were taken over
twenty years ago to put them under-
ground. 1t can readily be seen that
with the present number of subscrib-
ers it would be hardly practicakle
to maintain overhead wires in our
larger cities for telephone service. |
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We show here two reproductions of the
drawings of the Bell patent and of the
Gray caveat. The Inventor of the sewing
machine reedle threaded it at the point
which made the sewing machine possible,
yet he never obtained recogrition because
the invention was made practical by an
improvement by Howe in the way of
grooving the side of the needle. So also
Gray never recelved any reward for his
ingenious work.

The illustrations on the opposite page
illustrate the early history of the tele-
phone. One shows the inventor lecturing
on his telephone to an audience in Salem,
on which occasion speech, or attempted
speech, was transmitted to Boston. This
lecture is one of the incldents much
stressed in the annals of the invention.

Fig. 3 shows a carefully preserved coil
of wire. It Is over this wire that speech
was first transmitted on the evening of
October 9, 1876, Interesting examples of
the development of the telephone are
shown in Figs. 4 to 7. Fig. 4 is from the
Meriden, Conn., system, which had the
second commercial exchange in the world.
Three years later the Edison carbon trans-
mitter appeared, which is shown on Fig. 5.

Next, efforts were made at long dis-
tance transmission and the instrument of
1886 is shown in Fig. 6. Fig. 7 shows
what was called a desk stand with gran-
ular carbon transmitter and the familiar
hook switch. This also dates to 1888,
The telephone pole lines on West Street,
New York, which did not disappear until
1904, are shown above in Fig. 8.

Bell’'s patent was applied for on Jan-
uary 20, 1876, and was granted on Feb-
ruary 14 of the same year, a period of a
little over three weeks, which now would
be regarded as an astonishingly short de-
lay. It is probable that articulate speech
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was never conveyed by the telephone of
this patent.

On the evening of October 9, 1876, a
conversation destined to become famous in
the annals of telephony took place. At
one end of the line was the inventor and
at the other end was Thomas A. Watson,
his associate and co-worker, The line
was a short one and belonged to the
Walworth Manufacturing Company. It
extended from Boston to Cambridgeport,
a distance of two miles. Quite a con-
secutive conversation was carried on with
question and answer. At each end of

R ® -"i

the line the observer, Bell or Watson,
took notes of what he said and of what
he received, and the notes were compared
by the double column method. In the
Scientific American Supplement of No-
vember 25, 1876, about six weeks after the
conversation had taken place, a verbatim
report was published. This conversation
marked a veritable epoch in the history
of the telephone, yet it was regarded with
so little interest at the time, that it was
given a rather insignificant presentation
of less than a column length.

It is claimed that articulate sound had
been produced many years before the days
of the Bell patent. The German inventor,
Reis, had endeavored to transmit speech
by electricity, but his contact which was
supposed to do the speaking, was a make-
ard-break contact, whereas for the trans-
mission of speech a current with no
abrupt breaks seems to be essential. But
it is claimed that in 1865 by placing a
drop of dilute acid between the contact
peints of the Reis telephone, the experi-
menter, Yeates, succeeded in transmitting
some speech because he had the change
of resistance and not the make-and-break.
It was never carried out any further.

In the contest for the maintenance of
the Bell patent, great stress was laid on
the undulatory current as it was then
called as the vehicle for telephonic com-
munication. It is true that when an
undulatory current passes through a line,
a multiplicity of zero points may be
reached, which, of course, imply the
opening of the circuit. But this opening
is not a sudden break. The current runs
down consecutively, its intensity grows
less as it falls to zero but the process is
a graduated one, and the click heard in a
telephone when a circuit is broken, is not
produced.




Practical Electrics for August, 1924

Q- —

Shocking Plants

Below.

growth of plants.
Right.

Too much is not advisable.

Shocking plants from a high voltage circuit. A proper
amount of treatment of this character is supposed to improve the

i An odd device for trapping burglars,
it will photograph the intruder so ns to give his identification.

The idea is that

NDUCED electric discharges have long

been utilized in medical treatment of
invalids with more or less success. We
have also had occasion to illustrate in our
columns various applications of electricity
for helping plants to grow.

The illustration shows a new method,
however, where the induced current, as it
may be called, or discharge, is applied to
stimulating growth. It is said that the
enthusiastic gardener electrician shown is
“shocking” the plants. This is claimed
to be one of the most eflicacious means in
existence for speeding up their growth.

This is one of severul interesting appli-
cations of electricity to plants and indi-
viduals, which we have had the opportun-
ity of presenting to our readers.

HE burglar alarin shown above is sup-

posed to be placed within a safe or
elsewhere in connection with an electrie
circuit, so that when a safe protected by
it is opened or tampered with in any way
the circuit is closed, igniting a flashlight,
ringing bells all over the building and
taking a photograph of the thief.

The device is an English invention, the
subject of a patent, and it is said that the
police authorities of the famous Scotland
Yard, London, are very favorably im-
pressed by it.

Many accounts have been given of ar-
rangements for photographing intruders.
One always feels a doubt as to the efficacy
of the arrangement; it seems as if the in-
truder might quite possibly be out of the
range of the instrument. But whether the
photograph were a success or not, the
ringing of the bell would be a certain
deterrent for the thlef.

Automatic Stereopticon

HERE there are light, color and
motion, there is attraction for the

MIRROR REPLECTS
TO SCREEN

POSITION OF
SLIDE 1O BE
FROJECTLY

eyve. The machine pictured here. called
‘‘Attractoscope,” combines all these,

through the medium of lantern slides,
which change automatically, quickly and
quietly.

This device is used for window display
advertising, and exhibits of all kinds. It
is a compact cabinet, standing about 40
inches high, having a simple mechanism,
which carries the slides by means of
“‘arms” one by one in front of the lens
through which they are projected on a
mirror, which retlects the rays to the

Two views of an automatic miniature projection
apparatus. One shows the front view of the struc~
ture exhihiting the great Capitol at Washington.
The illustration immediately adjacent shows the
mechanism of the apparatus, the long row of slides
which are picked up one by one for projection, the
incandescent lamp, and the mirror, from which the
light is projected wpon the screen, on which screen
it comes to the true focus.

screen so as to bring them to a focus
thereon.

Its motive power, a 1/30th horsepower
universal motor, is used either on A. C.
or D. C. current. The lamp used is a
400-watt steropticon lamp, which gives a
brilliant image, which can be seen in
bright daylight. The speed of changing
slides is regulated by a rheostat.

Contributed by GEORGE MILLER, JR.
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Automatic Alarm Safe

lifted up an alarm bell begins to

ring, warning the owner that some
unauthorized person is tampering with his
property.

Automatic alarm safes have been made
before, but they suffered from the disad-
vantage that the contact was made by a
projecting pin which protruded through
an aperture in the bottom of the safe. As
soon as the weight of the safe did not act
—in other words, when the safe was

Q. S soon as the safe illustrated here is

DRY BATTERY CARDBOARD

\ /
1 A =1 _CONTACT
/ 7 TuBE

.’f r

! S0 smaLL
/i_-_‘.-_-_,_l ELECTRIC
BELL

Mercury switch with dry battery and an electric
bell, to be enclosed in a portable safe. If the
globule of mercury holds a central pesition and
keeps the circuit open, the least disturbance will
close the circuit, ringing the bell.

lifted—a spring connected to the project-
ing pin closed a contact.

Such alarms are useless for all prac-
tical purposes, for thieves are quite well
versed in electricity nowadays; alarms of
this type can be silenced by simply press-
ing the pin back into the hole and wedg-
ing it there with a small piece of wood,
such as a match,

With the safe shown here things are
different; there are no projecting pins,
etc.,, and the alarm cannot possibly be
silenced until the box is forced open.

Fig. 1 shows a section through the lower
part of the safe. On the left is a small
dry battery, as used for portable hand

Automatic Telep

N case of the entrance of a burglar or

other dangers the inmates are not al-
ways able to reach the telephone to eall
up and notify the police. A new invention
is designed to cover this case, which auto-
matically announces any attempt at bur-
glary over the telephone line and gives
the alarm. The apparatus works on the
following lines:

An electromagnet by a disturbance of
the alarm switches starts the arm and
sound hox of a phonograph. The needle
at once falls into the spiral on the disc
and the movement closes the circuit of
an electric motor. The electric motor
drives a record in order to actuate a lever.

HIS is a French product; it is an

electric spring-clip and our readers
undoubtediy are very familiar with this
convenient accessory for the laboratory or
wireless practitioner.

The one we illustrate goes a point be-
yond ; it is a substantial spring-clip with
a double flexible cord connected to it, and
between the jaws there is a central rod
whose purpose is, when the clip is in use,
to go between the two leads of a twisted
pair of conductors.

When inserted thus, so as to separate
them, the clip is altowed to close upon
them, and there are sharp points on the
inner surface of the jaws which puncture
the insulation of the two wires and come
in electric contact with such wires. so
that one can take current from the eir-
cuit.

By A. C. Oldroyd

Barrow-in-Furness, Eng.

JTamps, on the right an electric bell, the
hammer of which is close to the steel side
of the safe, so that it drums on the safe
wall when current passes through the bell.
Above the bell, mounted on a piece of

View of interior of safe, containing the alarm
apparatus, showing the mercury switch or contact
tube, alarm bell and battery.

cardboard, is the contact tube, the secret
of the alarm gear.

Fig. 2 shows a sectional elevation of
this tube. The tube itself is of brass,
three to four inches long and about one-
half inch in diameter. Through corks
cemented into the ends a short, stout cop-
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The burglar, by an automatic alarm call, starts
a phonograph which t h the to the
police. The burglar is seen on the left. On the
right the police officer is taking down his receiver
in the distant station,

Novel Spring Clip

The two portions of the clip are in-
sulated from euach other, and it will be

Spring clop provided with sharp points so that
connection can be made with a flexible cord, the
points penetrating the insulation.

per wire passes into the tube, close to the
bottom of the latter. Between the wires,
at least as long as the safe is strictly
horizontal, is a small globule of mercury.
The two copper wires are connected to
one pole of the battery, the tube itself,
through the bell to the other. As soon as
the safe is lifted the globule of mercury
will roll over to the lower side and make
contact with one of the wires and the
tube, so that the bell will begin to ring.

COPPER GOBULE OF TUBE
W{RE CORK MEBCURY CORK

-

Sectional view of mercury switch and its con-
nections to battery and bell. Whichever way the
mercury goes it will close the circuit.

Inclined to the other side, the globule
of mercury will connect the circuit be-
tween the other wire and the tube. As
it i1s impossible to carry the safe abso-
lutely horizontal, even for a second, and
as the motion of walking is sufficient to
cause the mercury to travel to one of the
contact wires it is out of the question to
steal an auto alarm safe unnoticed.

To set the tube horizontally, the card-
board, to which the contact tube is tied, is
first depressed on one side and then on
the other, until the globule of mercury
is in its central position.

The brass tube must be carefully
cleaned on the inside, so that a good con-
tact is assured.

hone Alarm Call

The latter as it is moved lifts up the re-
ceiver from the hook and sets free the
apparatus for pressing down a push-but-
ton and also for connecting the induction
coil into the circuit, so that the alarm
signal is given. The apparatus and oper-
ation are shown on the diagram.

In case of a breaking-in of the house the
phonograph record is started, the receiver
is lifted off the hook and the signal is
given to the telephone and goes over the
line to the police station. Our illustration
shows how in case of a burglary the alarm
is transmitted and shows the police officer
taking down the receiver so as to get the
message,

seen that by using the rod to go hetween
the wires of the circuit one will be con-
nected to the upper and the other to the
lower member of the clip. A small lamp
or other appliance can be connected to the
flexible cord: and this clip enables cur-
rent to be taken from many places and
gives a very convenient way of establish-
irg a temporary branch circuit.

One especial place for which its use is
recommended is for the automobilist for
attaching his trouble light to any desired
and accessible line of wire on the machine.

The points, it will be observed, are
liable to become dulled by use, possibly
even broken off. To overcome this trouble
they are made detachable and new ones
can be obtained which are easily put in
position. The whole thing Is thoroughly
practical.
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Sectional view of a buzzer which operates with-
out breaking the main circuit. The interruption
of current is substituted by a depolarizing circuit
which is so wound as to take all the power out of
the magnet.

VERY ingenious buzzer has been de-

vised by the Thompson-Houston Com-
pany, which operates on a peculiar prin-
ciple as far as appliances of this sort at
least are concerned—that of counter elec-
tro-motive force,

There is the socket or case of ebonite
or other material with its cap which
screws down and holds in place the sound
diaphragm. It contains also an electro-

Portable Electric Wringer

PORTABLE electric clothes wringer
designed for use with washing ma-
chines not provided with power wringers
and as an auxiliary in lnundry equipments
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A portable wringer which can be moved about
on a stand of proper height for the ordinary elec-
tric washer. It may be used away from the regu-
lar place and be available for special work. It can
be detached from the stand and be attached to the
side of the washtub.

for homes, hotels, clubs, schools, etc., has
been recently placed on the iarket.

The wringer, which is mounted on a
tripod, has a swivel hanging, permitting
it to be swung to any position over a
washer or stationary tub. For perma-
nent use on stationary tubs or boilers the
wringer is built without the stand and
provided with clamps to hold it in place.

Power for turning the rolls of the

Practical Electrics for August, 1924

A Counter Electric Buzzer

magnet in its axis, which has differential
windings (DE), of opposite polarity rela-
tions. The arrangement avolds the pro-
duction of sparks generally produced at
the make-and-break points in an eleetric
circuit of this type.

The connections are arranged according
to the diagram. If a push button is
pressed or if the switch (J) Is closed, so
as to close the circuit comprising the
buzzer, the current is sent to one of the
differential windings of the magnet, so
that it attracts the armature, The con-
tact (K), one part of which is attached
to the armature, comes in contact with an
adjustable contact (L), and it is by the
closing of a circult by these two points that
the other coil of the magnet is brought
into an active circuit. When this takes
place and the second circuit is closed, as
the coils are differentially wound, the
polarity of the magnet core is at once
reduced to zero, the elasticity of the dia-
phragm now free to act alone, draws back
the armature, and opens the circuit Iin do-
ing it, so that the magnet is again excited
and once more attracts the armature. The
cycle thus described is continuous in ac
tion as long as the circuit is closed.

The description makes it clear that as

Battery

WANTED

LECTRICAL articles on auto-
mobiles also electrical short-
cuts, kinks and handy turns

for the car and the man leo goes
camping.

There are thousands of little ideas
of use to the automobilist, tourist
and the camper, and it is such ideas
that the Editor of MOTOR CAMP-
ER AND TOURIST requires, which
are paid for at the regular space
rates.

In order to acquaint yourself
with what is wanted secure a copy
of the magazine at your news-
dealers. If he cannot supply you
write for free sample copy to

Motor Camper & Tourist
53 Park Place,
New York City

wringer is supplied by a Westinghouse
heavy duty electric motor built for opera-
tion on either direct or alternating cur-
rent at 110 volts on a 10-ampere fuse, The
motor s reversible electrically and will
operate without stalling under all loads.
A snap switch in a convenient position on
the top of the motor coutrols the opera-
tion of the wringer. A 10-foot cord and
connecting plug ure provided for connect-
ing the motor to a lamp socket.

The new wringer is of the safety type
and has been made with durable rubber
rolls to handle the heaviest household
articles.

N charging a storage battery, the rate

at which current is being delivered to
it should be known; there is a proper rate
for each one, determined by experience,
subject of course to modifications accord-
ing to the condition of the battery.

The appliance we illustrate does two
things; it indicates the amperage of the
current and contains within its case a
rheostat whose resistance can be changed
So as to obtain any desired diminution of

=

Details of the buzzer. (S) is the battery, (D)
and (E) the two coils of the magnet, at (K) and
(F) are the armature, diaphragm, and contact,
(L) is the magnet core, (J) is the switch.

the fleld of the electro-magnet Is reduced
to zero when both contacts are closed,
there is no spark to be seen between the
contacts, on the opening or closing, so
that the apparatus can be used on circuits
of quite high voltage.

The case of the apparatus and its cap
are of insulating material and the dia-
phragm is preferably of thin steel and
carrles a laminated armature to be at-
tracted by the magnet, only when a cur-
rent is sent through one of the colls, but
not through both,

Charging Connection

current. This change lIs produced by
changing the pressure to which the ma-
terial of the rheostat is subjected.

At the top there is a clamp for attach-
ing it to the bus-bar; at the other end
there is a spring-clip by which it is at-
tached to one pole of the battery. The
other pole of the battery may be attached
to the other bus-bar. The rate at which

A compact battery charging control. The am-
meter shows what current is being taken and the
intensity of the current is regulated by turning
the knob directly below the dial. This operates
upon a pressure rheostat.

current is passing is shown by the am-
meter; below the face or dial there will
he seen a large button, which when turned
compresses or releases the pressure on
the rheostat, as spoken of above.

The latter is made up of a pile of car-
bon plates and is contained within the
case of the instrument. Diminution of
the pressure increases the resistance, cut-
ting down the current, and Increase of
pressure operates in the opposite way,
Thus, within the little case are provided
the measuring instrument for letting the
operator know just what he is doing, and
the pressure carbon rheostat for control-
ling the current.
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Stopping An Automobile
By S. R. Winters
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OW quickly ean you stop an auto-
H mobile and how far will it go

after the brakes have been ap-
plied, are questions answered automailti-
cally and autographically by an instru-
ment recently designed by the Automotive
Section of the DBureau of Standards,
United States Department of Commerce.
Technically described as a ‘“‘decelerom-
eter,” this appuaratus is so cowmpactly
arranged that it can be contained in a
small wooden case placed on the floor of

reduce the growing number of

automobile accldents is welcome to
motorists.

The apparatus illustrated is operated

! LMOST any device which will help

WITHOUT COVEFR

[ — | —_ L
LEFT TURN RIGHT TURN AHEAD
Stop light, & right turn and left turn, and a

Go Ahcad signal for use on the rear of an auto-
mobile.

from the steering wheel. Inasmuch as in
making a turn to right or left in busy
streets, or in darkness, the driver reaches

an automohile responsive to every change.

The device consists of a heavy weight
mounted on the upper end of a stiff spring,
with a pen and multiplying mechanism for
recording the movement of this weight on
a strip of paper. It is exactly comparable
to a seismograph or earthquake detector.
As the brakes are applied to an automo-
bile the inertia of the weight causes it to
swing forward, the extent of such move-
ment being in proportion to the rate at
which the automobile is losing speed. The

Safety Auto Signal

far around the perimeter of the wheel, in
order to gain suflicient purchase on the
wheel to make a turn; the cperating but-
tons which light the slgnal lamps are so
placed as to come directly under the hand
when a turn is about to be made.

Mounted directly on the wheel, at the
proper pwint, operation is practically
automatic when the driver’s hand grasps
the wheel at the relatively advanced point
along its perimeter. Grasp of the wheel
manipulates the push button, at the same
time indieating to those in cars behind
that a turn is actually being prepared for,
and about to be executed.

The push buttons mounted on the wheel
are not of the ordinary circular form, but
are made from short strips of stiff spring
brass or steel with brass or copper con-
tacts inserted. A sleeve of leather, suf-
ficiently loose to allow the contacts to
separate by their plasticity Is adjusted
over the push button devices, thus pro-
tecting them from damage and preventing
the possibility of parts catching on
driver’'s gloves or clothing.

In operation, the manipulation of a
given button lights not only a lamp fixed
in the central section of the rear signal

An apparatus for investigating the action of
automobiles when coming to rest or starting. (D)
is a motor actuated by the battery (I); drawing a
sheet of paper continuously under markers carried
on arms. Within the cylindrical case (G) there is
a weight carried on the upper end of a flat spring-
tempered piece of steel, and it is the motions of
this which through the arm and pencil are re-
corded on the sheet of paper. (H) is the switch
and (A) is the ammeter.

curves recorded show the force adminis-
tered to the brakes in order to bring the
vehicle to a standstill, and this graphic
record also reflects the manner in which
this force varies throughout the period
in which the automobile is being stopped.
Another pen on this decelerometer,
which pen is operated by a motor to which
the tachometer is attached, records on the
chart a scale of time; while still another
pen permits of the recording of the time
at which the driver is given the signal to
stop. For instance, tests have indicated
that an appreciable interval elapses be-
tween the giving of a stop signal and the
bezinning of the braking action, such
periods varying with the type of auto-
mobile, the driver, and what the latter is
doing at the moment this signal is given.
The average indication of many tests
with the decelerometer showed that four-
tenths of a second elapsed while applying
tha foot brakes, during which time the
automobile would have gone twelve feet
if traveling at a rate of twenty miles an
haur. The intervals varied from 0.15 to
0.6 seconds. If the driver happened to be
shifting gears when the signal to stop was
given there was considerable delay in
okeving this signal. The same condition
applied if the driver had his foot on the
“gus” at the time. Tests indicated that
there was greater delay in heeding the
stop signal when applying the hand brake
than when putting on the foot brake.

housing (see (B) below), but also lights
the corresponding section (A) or (C),
corresponding with the desired result.

1f it is sections (A) and (I3) which are

PILOT | LAMP

PUSH BUTTON

SIGNAL
LAMP

Full diagram of the layout, connections and de-
tails of the signal. (A) and (C) are left hand and
right hand indications respectively and the center
Jamp at (B) indicates go ahead.

lighted, the third section, partitioned oft

by sheet metal, remains dark, and the

visible signal shows an arrowhead and
(Continued on page 600)
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Awards in Odd Electrical Experience Contest

First Prize, $20.
V. W. Lemmon,

Farnald Hall,
Columbia University, N. Y.

Second Prize, $10.

G. A. Hughes,

1022 Haight St.,
San Francisco, Calif.

Canada

Third Prize, $5.

Cecil H. Render,
Hartney, Man,,

Fourth Prize, $2.50

Sheldon P. Krieger,

Metamora,
Michigan

First Prize

Electric Smoke
By V. W. LEMMON

OME time ago the Pennsylvanla train

on which I was riding was delayed
for a while in the yard just outside the
Philadelphia station. In this yard a num-
ber of the tracks have overhead trolleys
carrying 11,000-volt circuit alternating
current for the electric trains of the Phil-
adelphia-Paoli division.

While I was watching, a steam switch-
ing locomotive came along on one of these
tracks, and, stopping just under a signal
bridge, belched forth a great cloud of
steam and smoke. Through some queer
trick of the wind this cloud did not rise
straight up, but eddied around until it
filled the space between the trolley and
the ground.

Immediately a very strange thing hap-
pened. The cloud of smoke became lumin-
ous; the light was not very bright, but
pulsated in time with the 25-cycle alter-
nations of the current. It looked very
much like an Aurora Borealis display on

A curious electric discharge witnessed in a
trackyard, illuminating a great quantity of steam
and smoke between a trolley and the ground.

a small scale. A man who worked on the
railroad said that he had never seen the
phenomenon before, but thought it might
be a “silent” electrical discharge between
the trolley and the ground, through the
wet smoke.

Second Prize
Desert Static

3y G. A. HHUuGHES

NE bright day the field gang of a
O power company started out for Mr.

Willis' property, which included
many acres of ranch land and long
stretches of desert sand, with tall, clumsy
cactus plants. Mr. Willis, a rancher, had
the reputation of being “impossible,”
where automobiles were concerned, be-
cause he thought them “tomfoolery” and
far inferior to his live, breathing horses
he prized so.

On arriving at the Willis home it was
necessary for the power company men to
take Mr. Willis along to assist them in
locating the incoming lines across his
property. It was not easy, because our
husky friend rebelled against riding in
the “automobile contraption,” as he called
it. He said: “They are no durn worth
and mean no good.” After much persua-

sion he entered the car.
fit started.

In the course of the trip it was neces-
sary for the car to traverse about three
miles of desert sand, which swirled about
and was blown against the car in the
warm wind and sun’s heat. On arriving
at the edge of the sandy plain, some three
and a half miles from the starting point,
the party proceeded to disembark, and it
so happened that Mr. Willis was the first

$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 hag 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 experi-
ence, the more chance you have.

Illustrations are not necessary,
but the letter should be either type-
written or written in ink. No pen-
ciled matter can be considered.
Contest closes on the 15th of month
of issue.

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 contestant
will receive the prize tied for.

Prize winning letters will be
judged as follows: The first prize
will be awarded for 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 Ezxperiences, care
PracricaL ELECTRICS, 53 Park
Place, New York City, N. Y.

Then off the out-

to step out of the car, perhaps due to his
uncontrollable desire to be out of the
“pesky thing.”

One foot on the running hoard and botl
hands on the car body—one foot on the
ground —then old man Willis jumped
three feet in the air and roared out ex-
pletives of indignation, accompanied by
violent gesticulations, equal only to the
before breakfast daily dozen. llis disgust
for the automobile was complete and un-
questionable, intensified by the shock he
had just received: as you can imagine the
car was blamed. He was so disturbed that
his temper caused him to retrace the three
and one-half miles to his home, on foot,
repeatedly cussing out the auto. Later,
when the field gang returned and at-
tempted an explanation, all he would say
was, “If it was 'lectricity it came from
that there ‘tin divir—it’s no d—n good,
nohow.”

Even if Mr. Willis had been receptive
to the explanation the field gang were
anxious to give him, it is very reasonable
to believe that he would not have under-

stood the phenomena which had trans-
pired.

When an automobile crosses a desert
such as described above, the wooden wheels
insulate the metal body and frame from
the ground. The particles of sand blow
against the metal body, and deposit their

A hater of automobiles got a bad shock on
leaving one. The desert sand had charged the
body of the car with static electricity. The car
was not to blame.

small electric charges, which accumulate
after several miles and raise the body of
the car to a static potential above ground,
similar to a condenser. When Mr. Willis
stepped from the running board to the
ground he discharged this accumulated
static charge which gave him a severe jolt
or shock,

Until Mr. Willis understands the true
cause of the shock he received, the auto-
mobile must carry the blame, and once
again we see one unjustly convicted, the
automobile in this case, upon circumstan-
tial evidence,

Third Prize

Telephone on Strike
By CeciL H. RENDER

Before the days of celluloid rimmed spectacles
the old lady accidentally short-circuited the tele-
phone system every evening, by putting her silver
rimmed spectacles behind the clock where the
telephone wires had lost their insulation.

OME years ago in a rural district the

country telephone line refused to work
after 10 o’clock each evening, which meant
that in case of serious sickness during the
night a doctor could not be called. This
deficiency and the curiosity of the sub-
scribers resulted in calling out the tele-
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phone repair man. He examined the line
carefully, but was unable to offer any ex-
planation as to its actions.

As this was continued each evening an
expert from headquarters was finally
called upon. At 10 o'clock that night a
detailed examination of main wires and
lead-ins revealed the source of trouble to
be in an old dwelling which had employed
phone service for a number of years.

The lead-in, which was insulated, en-
tered the house by the kitchen, ran along
the wall, behind a small shelf, and from
that to the phone.

Mice playing on the shelf, behind a
clock which had not been disturbed for
some time, had destroyed the insulation
on the wire. The mistress of the house,
an old lady who kept regular hours, was
in the habit of placing her silver-rimmed
spectacles behind the clock, which was
about two inches from the wall. This, of
course, caused a short circuit and sus-
pended all further operations until she
arose the following morning.

Fourth Prize
Shock from Glass Bulb

By SHELDON P. KRIEGER

HE writer was employed in an electric
light and power plant. One of the
young men about town always pretended

HE construction of this voltmeter
is quite simple, as the field of a toy
motor is used to make the field of
the voltmeter.
follows:
Secure a hardwood board about 5 inches
long and one-half inch thick ; give this two
coats of varnish and when dry proceed
as follows: Remove the field from an old
toy motor; take the wire off the bobbin
and rewlnd it with No. 28 cotton covered
wire. Drill four holes in the board so
that bolts can be used to fasten the field
to the board; washers should be used be-
tween the board and the field as required
to make them perfectly parallel with each
other.
From an old clock take the balance-
wheel with hairspring and the adjustment
screws. Next make a support to hold

The construction is as

Support for the needle and coil of a voltmeter.
The wheel (W) comes from a clock and carries
the coil of the rotor.

the halance-wheel between the field poles,
This is made of sheet brass one-sixteenth
inch thick, bent into the form shown in
the illustration; it is 41% inches long over
all and stands one inch ahove the board.
A hole is drilled in the center of the top
and tapped to take one of the adjustment
screws. Now center-punch for a hole mid-
way hetween the pole pieces; drill this to
take a threaded bushing the same diam-
eter as the adjustment screws. The bot-
tom of this screw hole is countersunk so
that the head of the screw will not pro-
trude.

The next step is to file off all the pro-
jections on the perimeter of the balance-
wheel, except two pair opposite each other
in order to hold the wire which is to be
wound on. After winding on the same.
take a stiff piece of brass wire to form

to know a little more about electricity
than the average person, although he had
never made a study of it. One night he
brought two or three of the fair sex into
the light plant to show them all about
the big electric machines.

“They're all ‘dinimos’,”” he said with a
flourish of the hand as they stepped in-
side the door. Of course, the girls were
all greatly impressed at the sight of the

Bad shock received through an electric bulb
held near a charged driving belt,

Voltmeter
By William Meagher

an index hand. Solder one end of the
wire to the shaft of the wheel, and to the
other end fasten a small wooden pointed
match stick. This should be painted
black, as it gives a better effect. We will
now start to assemble the instrument.
Loosen both adjustment screws so that
the shaft of the wheel can be placed be-
tween them ; see that the pointer is point-
ing upward toward the top. Now screw
down the adjustment screws so that the
shaft will turn freely between them. The
binding post (IX) is used to convey the
current to the spring (P). After seeing
that the wheel works easily, remove it
from the bearings to be wound.
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General view of the voltmeter showing the
balance wheel, its coil, the index and other parts.

First remove the spring attached to the
shaft ; glue pleces of tissue paper between
the four projections, give them a coat of
varnish and start the winding. I used No.
36 silk covered wire. About 15 turns were
wound on each side of the shaft. Be
careful to wind the coils in the same di-
rection so they will not oppose each other.
We now have two wires projecting from
the fine wire coil ; one of these is soldered
to the wheel; this will throw the wheel
out of balance, but can be overcome by
filing off some metal.
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big machines. 1 laughed a little up one
sleeve and thought I would try and play
a little joke on him.

I got a 60-watt light bulb and began
drawing sparks to it from the exciter belt.
1 pretended to make it light from the
sparks that were jumping into it from a
distance of about an inch from the belt.
The girls were greatly amused at the
sparks and wondered why I didn’t get a
shock., I explained that the sparks were
produced by the belt going through the
air so fast, and said it was static elec-
tricity and didn’t give any shock.

About this time our budding electrician
noticed my seeming familiarity with the
girls and decided it was about time for
bim to do something smart.

So he said, “Give me that lamp; I can
make it light.” I had been holding it by
the base and the sparks were jumping
fnto the glass part. He said 1 was hold-
ing it the wrong way around to make it
light. I handed it to him and he, of
eourse, grasped it by the glass part.

Bang! He received a bad shock and
scare as he touched the glass. He gave
a yell and dropped the bulb, which burst
as it struck the floor, further adding to
the commotion. After it was all over the
girls luughed and he shook like a leaf.
They soon got out and he never showed
up to do any more Elec-Tricks again,

Next to the connection over the long
end of the shaft put a fibre tube that will
it tightly over the shaft; varnish or shel-
lac the shaft before putting it on, so as to
hold better. Fasten the inside end of the
spiral spring to the tibre tube; the other
end of the coil is placed under the spring,
making a firm connection,

The next step is to put the field in place.
Put flat-head screws up through the four
holes bored in the board and on these
screws place as many washers as will be
necessary to elevate the field magnet a
good distance above the board. DBe sure
to place the same number on each screw
or the field magnet will not be parallel
with the board. After this is done, bolt
the magnet down tight, place the arma-
ture in between the screws, “pointer up,”
and screw them down.

To connect up our voltmeter, one wire
goes to the field coil of the field, and the

re a3

Exact dimensions of the supporting brace, which
supports one e¢nd of the balance wheel shaft.

other end is connected to the brass sup-
port (I.). The other terminal wire of the
field coil is run to a binding post not
shown in diagram. The binding post (K)
used for adjustment is connected to the
other binding post,

To calibrate the voltineter compare it
with a standard voltmeter. It may be
calibrated by varying the tension on the
spiral spring. If this cannot he done, a
rougher nethod is to take four new dry
cells, connect them to the instrument, and
where the vane stops mark 6 volts: as this
is not accurate it should never bhe used
where a voltmeter is ohtainable.

A further refinement would be to place
a clock case over it, with the glase that
comes with it. The brackets (1, 2, 3) are
used 10 fasten such a case to the instru-
ment.
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The Cathode Ray Oscillograph

By Paul B. Findley

The oscillograph in use.
most interesting apparatus.
curves are seen upon the almost flat end of the bulb, when it is in action.

HE principle of the cathode ray

oscillograph was discovered by

Braun 25 years ago and the tube

has always been known by his
name. In Braun’s tube, however, the
electrons were produced by a high voltage
discharge. between the metal terminals
through the remnants of gas left in the
tube. Some of the electrons went through
a tiny hole in the terminal plate and
struck the end of the tube making a spot
of light where the stream of light ended.
If an electric voltage was applied between
the plates the stream would be deflected
toward the positive plate and the spot
would move across the screen.

The Braun tube had two major limita-
tions. The air left In it became gradually
exhausted and had to be renewed while
the voltage required to operate it was
from 10,000 to 50,000 volts direct current.
The apparatus necessary to generate a
current at this voltage and its mainte-
nance was expensive and it was also dan-
gerous for the operator to handle. In ad-
dition the tube was not stable. The elec-
trical characteristics varied with the
amount of gas in the tube and the elec-
tron stream was falsely deflected by nega-
tive charges collected on the glass walls
of the tube. These charges collect on the
walls of the tube because the pressure of
the gas is not high enough to dispose of
them. For these reasons the Braun tube
was never used as much as it deserved
when its advantages were considered.

The development of the vacuum tube,

The experimenter is Dr. J. B.
At the right is shown an enlarged view of the same.

Johnson, who developed this
The

however, opened up a way to obtain the
stream of electrons more easily by the
use of the heated filament. In the draw-
ing (F) is the filainent which is heated
by a six-volt battery as in the ordinary
vacuum tube. Another battery built up
of small radio B cells provides 300 volts
between the filament and the other elec-
trode (A). This electrode is in the shape
of a little tube. The voltage at which it
is maintained draws off the little electrons
from the filament. They pass through the
hole in the plate (S) and down through
this tube. From there they shoot on
down between the plates (Px) to the end
of the vacuum tube where they strike the
chemical coating of the screen making a
bright dot. To simplify matters only one
pair of plates is shown in the diagram.
The other pair is at right angles to the
first and is used to swerve the beam at
right angles to the motion produced by
the first pair of plates. One plate of the
pair (Px) has a lead which passes
through the glass to a terminal and the
other is connected to the tubular terminal
(A) and from there to a terminal outside
the tube. In this way when a voltage is
put across the two plates the stream of
negative electrons will be swerved toward
the positive plate.

When it is desired to measure a current
instead of a voltage, two small coils of a
few turns of wire are placed on opposite
sides of the tube. The magnetic effect of
the current deflects the electron stream in
a direction parailel to the plane of the

coils and the luminous spot will be moved
as before.

In the cathode ray oscillograph as de-
veloped by Dr. J. B. Johnson of the West-
ern Electric Company the disadvantages
of the Braun tube have been overcome.
The adoption of the heated filament did
away with the necessity of maintaining a
very high voltage between the filament
and the other electrode. The elements
were so designed that the electrical char-
acteristics of the tube were maintained
independent of the pressure of the gas in
the tube. It was found in the develop-
ment of this tube that when it was ex-
hausted to a very high vacuum the indi-
vidual electrons of the stream separated.
This stream of electrons shooting out
through the tubular electrode resembles
very much the stream of water with
which the small boy was drawing his de-
signs on the hoard fence. The electrons
separate just as the globules of water did
making the stream wide where it strikes
the end of the tube.

Of course the boy when making his
figures on the fence doesn't care whether
the pencil he is drawing with is an inch
in diameter or a foot. However, when
you are going to calculate the action of an
electric current you must use a sharp
pointed pencil. So a way had to be found
to focus a stream of electrons down to a
very fine point,

Consequently, Western Electric engi-
neers made up a tube containing a small
amount of argon, an inert gas. First they
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exhausted the tube of all the air possible,
even to baking the glass while it was be-
ing exhausted, so as to release all the gas
from the glass which would be freed by
the heat generated during operation. Then
the argon gas was introduced. Now every
gas Is made up of separate molecules,
each of which has a comparatively large
nucleus positively charged with electricity

proportional to the amplitude of the volt-
age wave, IZ now another voltage vary-
ing with time is applied to the other pair
of plates, placed at an angle with the first
pair, the beam will be swept across the
field and its wave-form can be seen. Thus,
by speaking into a telephone transmitter
one can “see himself talk.”

The familiar “hysteresis loop” can be

SR B O LU
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which is surrounded by a number of nega-
tively charged electrons held to it by elec-
tric attraction. The free electrons shoot
down the tube at a velocity of 6,000 miles
per second and when one of them hits one
of these molecules which is moving at the
rate of only one-quarter of a mile per
second the force of the collision knocks
off one or more electrons from the mole-
cule. Formerly the positive charge of the
nucleus was neutralized by its ring of
negative electrons but when some of the
electrons are knocked off, the nucleus,
now positive beging to a‘tract free nega-
tive electrons. Ax these nuclei are heavy
as compared to the fiying electrons they
are simply buffeted around by the iatter
and they stay in the line of the electron
stream where they are formed. Therefcre,
there is along the whole length of the
electron stream a line of positive nuclei
which attract the free electrons and hold
them in the straight and narrow path in
spite of the repulsion bhetween electrons
which tempts them to spread out. Fur-
ther, the dislodged electrons shooting off
in all directions soon flll the space outside
the stream with negative charges which
repel the flying electrons, keeping them in
their own path. In addition the pressure
of the gas in the tube is high enough to
denude the glass walls of the tube of
negative electric charges.

In order to prevent the bombardment
of the filainent by positive lons which de-
stroy its oxide coating and thus render it
fnactive the filament is sealed in the glass-
mounting tube, and to prevent the ions
from striking the filament, when they
conme through the hole in plate (S), the
filament is bent in a circle, The filament
is made of ribbon instead of wire which
leaves only an edge exposed to these jons,

The great advantage of the cathode ray
oscillograph lies in the fact that the
stream of electrons forms a nearly weight-
less pointer whose movement will ac-
curately follow the changing conditions in
the cireuit to which it Is connected. By
avoiding mechanical inertia, as it does, it
is capable of recording frequencies up to
millions of cycles per second.

This interesting instrument can be used
in many ways. When one set of deflector
plates alone is used the electrical potential
to be measured causes the luminous spot
to become a bright line whose length is

shown most vividly with this oscillograph.
The magnetizing current moves the spot
“from side to side” and the resultant
magnetism in the sample moves it *“up
and  down.” In the Waestern Electrice
LEiboratories of the DBell System, such a
set-up has  wen made by winding the
magnetizing coil on a ftibre tube, Into
which is slipped a thin strip of the ma-
terial. The tube is so placed that the end
of the sample comes up to the oscillo-
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it will change as the phase relation of the
current changes. There is shown here a
comparison of 100 and 400 cycles, but the
ratio between the two may be much
greater. For two currents differing widely
in frequency, the pattern may be too long
for its ends to appear on the coated end
of the tube; but the faet that it is steady
shows that one frequency is an exaet mul-

The old and the new.
eonstruction of the electric oscillograph operating
by the cathode ray, giving a virtually weightless
index to be affected by the current and producing
the figures, seen as such by persistence of vision
upon the end of the tube.

On the left is shown the

Above i# shown the production of the Lissajou
figures; a very simple apparatus with mirrors so
mounted as to oscillate about axes at right angles
one to the other quite rapidly. By a simple lens
the light spot is projected upon a screen, giving
various interesting figures, which illustrates the oft
repeatec story of electricity supplanting mechanics.

tiple of another. Thus the carrier wave
of a broadcasting station may be ampli-
fied on one set of deflector plates, while
it locully generated frequency impressed
on the ocher set of plates is adjusted to a
match with it. The local wave is then

matched with another loeal frequency at
say, 17100 its frequency and this in turn
is “stepped down” to a frequency which
cuan be measured easily.

The chief value of this cathode ray

V arious cxamples of curves seen upon the end of the oscillograph. Beginning at the

upper leit we have the familiar hysteresis curve;

then a curve of alternating current:

below at the left is a curious little effect produced by the special cxcitation; the lower right

curve shcws a dying or dampened oscillation.

graphic tube where its muagnetism can
swerve the flying electrons.

By connecting each set of deflecting ele-
ments to alternating currents of different
frequencies, the spot will trace out Lissa-
jous figures. If the frequencies are steady
and one is an exaet multiple of the other
the pattern will be stationary, otherwise

oscillograph is to get quick indications.
lysteresis loops can be taken very rap-
idly on one sample after another as
against a half day each by the more ac-
curate *“point-by-point” method. Also for
demonstrations before eclasses up to about
20 persons, this device shows what s
happening with a convincing clearness.
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Chronograph and Recording Drum

By Dr. Russell G. Harris

Illustrations are here given on the left
of two reflecting galvanometers; belew is
shown the mounting of a drum on which
sensitized paper is to be wound in order
to obtain a registry of the deflections by
light reflected from the mirrors of such
galvanometers. In the center is the cylin-
der. and on the right the pendulum with
its mercury contact which turns the drum
by a series of impulscs.

N preceding articles we have described
instruments which give their read-
ings in terms of the motion of a
beam of light reflected from a mirror

connected to their moving systems. In
any cxtremely sensitive device it is neces-
sary to use this method, as a pointer made
of a material substance would be too
heavy to respond quickly. The beam of
light is essentially a rigid weightless
pointer, which may be made of any length
desired within limits.

In many cases, where we are not mea-
suring separate quantities, it is desirable
to take readings continuously in order to
see how the thing being measured is
varying. Thus suppose the radiomicrom-
eter is set up to measure the radiation
from the sun, as was suggested ; in order
to get any sort of a record over a long
period of time it would be necessary to
take a reading every second or so. The
writer recently had occasion to take 3000
readings an hour for a period of several
hours, and as this proved considerable of
an eye strain if continued, the recording
device to be described was built. It may
be used with all the instruments so far
described, and in addition will be found
useful with several others to be men-
tioned later.

The illustrations show the apparatus as
used with the various galvanometers.
This differs from the usual form as no
motor Is required to drive it, and it
moves by jerks or intermittently instead
of continuously, which has several advan-
tages. A sheet of photographic paper is
wrapped around the drum, whieh turns
slowly, and the spot of light from the
moving mirror, swinginzg at right angles
to the motion of the drum, traces out a
curve as its deflection changes. Such a
curve is shown on this page. The aver-
age experimenter is apt to shake his head
at this point, as photographic paper is
rather expensive to be used in large quan-
tities. As ordinarily purchased this is
true, but by buying it in rolls a six
months' supply may be had for a couple
of dollars. The writer uses a single

weight slow chloride or bromide paper,
and rolls of this thirty feet long and
twenty inches wide are bought for slightly
over two dollars. These are easily cut
up into sixty strips, twenty inches by six,
and will do for sixty complete records.
In fact, the developer costs more than
the paper, if the ordinary MQ tubes are
used: for that reason a formula is here
given which can be made up once and
for all, and will keep six months. In
this way the total cost of a complete
record containing several thousand read-
ings is only a few cents.

Get a large bottle such as the ordinary
six pound acid bottle to store the devel-
oper in, and also a smaller bottle holding
Just enough to fill a small tray three-
quarters of an inch deep. Mix the fol-
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Example of a curve produced upon the sensi-
tized paper on the drum indicating the deflections
of the galvanometer. These deflections are pri-
marily horizontal but are most conveniently
studied when the paper is held across the page.

lowing chemicals, obtainable at photo-
graphic supply stores, in the order given:

Distilled water .... 6lbs.or 2.7 liters
Metol or Elon ..... 11 o0z.or 3.15 grams
Sodium Sulfite ... 1.88o0z.or 47.7 grams
Hydrochinon D oz.or14.0 grams
Potassiuin Bromide .070z.or 2.0 grams
Sodium Carbonate. 2.64 0z.or 75.0 grams

This mixture should be stored in a
tightly stoppered bottle and kept in the
dark, when it should last for six months
or over without turning deep brown, For
immediate use, the small bottle should be
filled half full of developer, and then
completely filled with distilled water,

This can be used several times if kept
stoppered when not used but should be
thrown away as soon as it gets very dark
brown. The coloration is caused by con-
tact with the air more than by use, and
the life of a given batch can be much
prolonged by keeping the bottle full to the
top and well sealed.

The paper, after exposure, is run
through the developer tray exactly like
a roll of film, and the black lines should
stund out visibly in less than a minute.
Just before the background of the paper
begins to turn dark, remove it and wash
for an instant, then fix it in a saturated
solution of hypo, which need not contain
any hardener. The hypo can be bought
very cheaply in bulk several pounds at
a time,

If the record line appears weak, or
does not show at all the trouble is more
likely to be in insuflicient exposure than
in the developer, and the light should
be made stronger, or else the galvanom-
eter mirror should bhe closer to the re-
cording drum. In general it will be found
that the deflections are so large that the
recording drum must be hrought to within
a couple of feet of the galvanometer in
order to compress the maximum deflection
into the six inches of the paper on the
drum,

On many types of record sheet we desire
to know just when a certain point on the
curve occurred; thus, in using it to mea-
sure the growth of a house-plant during
the night, it showed that a sudden in-
crease of growth occurred at 4 A M., indi-

cating that the janitor was right on the
dot in starting his furnace. For this rea-
son we will have the drum driven by a
standard clock instead of a motor; indeed,
this method is most convenient in other
ways. A pendulumn clock is desirable. as
being the simplest and easiest to handle.
The average experimenter {s quite capable
of tinkering with an alarm clock, and an
old pendulum clock is even simpler These
can generally be picked up in junk shops
very reasonably, and as it is not necessary
that it keep accurate time, we should not
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have much trouble in getting one which
could be fixed up.

If the pendulum of the clock is over
twenty inches long, 1t will need no modifi-
cation. If it is less than this a wooden
rod, preferably hardwood, should be rig-
Idly fastened to the pendulum, and a
metal bob welghing several pounds be
fastened to the bottom of this. The length
should be such that one complete swing
is made in two seconds; the welght of
the bob will not affect this.

If the clock has not been running for
some time, it should be taken apart and
the bearings and shafts cleaned with kero-
sene or benzine, then reassembled, using
a tiny bit of good oil on each bearing. It
should stand so that when the pendulum
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hangs straight down, the escapement is
in the proper position for releasing. There
is a small screw which may be loosened
to adjust the position of the escapement ;
this can be used to set the shaft of the
latter so that the release occurs at the
right time, and the proper drive is given
to the pendulum. The clock will have a
healthy tick when the proper position is
found. A little oil should be placed on
the teeth of the escapement, and on the
ways where the drive arm touches the
pendulum shaft.

The clock must be mounted rigidly;
preferably fastened to a wall. Above all,
the pendulum weight driving the clock
should never start swinging of its own
accord ; this would indicate that the clock
is loose. On some jewelers’ watch-boards,
watches may be seen swinging from side
to slde, due to the reaction from their
balance wheels. No timeplece can be ac-

curate while doing this. In Flgure 3
bRUM = 1 e
o =
i T
PAWL

BEARING
ELECTRO-
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WORM SHAFT

The ratchet drive for operating the clock by an
electro-magnet which is in circuit with the mer-
cury contact at the foot of the pendulum.
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Is shown an old clock which was rescued
in this manner, made to run again, and
which now serves admirably to drive re-
cording drums, to release shutters and to
do other things at definlte intervals.

To the bottom of the pendulum a cop-
per wire is fastened, fairly stiff, and pro-
Jjecting about half an inch below the point.
This continues, insulated, up the pendu-
lum shaft, and at the top of the clock is
soldered to a loose coil of perhaps twenty
turns of No. 30 wire, so that the stiffness
Is not sufficient to affect the clock. This
In turn leads off to the rest of the circuit.
Below the copper wire, at the point where
the pendulumn hangs when at rest, place
a plece of flat Iron, with a shallow half-
inch hole hollowed out in it. In this cup
place a large drop of mercury, and adjust

the length of the pendulum wire until it
passes through the mercury enough to
make an electric contact, but not enough
to stop the clock. If, now, we comnplete
the circuit outside with a battery and tele-
graph sounder, we get a click every sec-
ond; once on the forward swing, and
once on the backward. These -clicks
should be even; If they are not, the posi-
tion of the mercury cup must be changed
until they are.

In the clock illustrated there are three
mercury contacts, one at the bottom, and
two half way up the sides, which only
make contact once in two seconds.

Where the clock circuit itself is used
to drive the drum, as is most convenient
in cases where slow motion {s desired, a
magnet and pawl arrangement is used, as
In the illustration. In this case it was
desired to have the drum make about one
revolution an hour. To attain this, a
worm drive was used. This can be picked
up fromn an old piece of apparatus, or
can be bought very cheaply. The large
gear, placed on the drum shaft, has fifty
teeth, and there are thirty teeth on the
ratchet wheel. The exact numbers are
unimportant, except that if we multiply
the first number of teeth, timmes the sec-
ond, times the number of seconds between
clicks, we get the number of seconds re-
quired for one revolution of the drum.
In the case above, fifteen hundred clicks,
one every two seconds, caused the drum
to rotate once in 3000 seconds, or 50
minutes.

The ratchet wheel can be taken from
an old clock, phonograph motor, or any-
thing that requires winding. The pawl to
pull it down when the electromagnet gets
an impulse can be filed from a piece of
strap iron. The various springs, indi-
cated in Figure 4, are cut with tin shears
from the springs of an old alarm eclock.
The bearings are made by drilling holes In
brass, and should not be too tight.

The drum illustrated in the figure was
cast from aluminum especlally for this
purpose, but an old coffee can will do as
well. It should have a good lid, which
should be soldered on so as to make the
can rigid. Solder on two end plates of
fairly thick brass or sheet iron, about two
inches in diameter, and after carefully
finding the centers, bore holes which fit
the shaft rather loosely. In the end of
the can nearest the magnet bore a hole
which loosely ftits the pin in the end of
the driving arm. The can may then he
slid along the shaft, disengaged from the
pin, and rotated to put on the paper with-
out turning the shaft. Then, when the
paper has been put on, It is slipped into
place, and a posltive drive is afforded.

If the room is not to be darkened it
is necessary to have a cover over the
drum. It should be easily removable, so
that the drum e¢an be loaded and unloaded
in a dim light. The drum and driving
mechanism are mounted on a base giving
a half inch clearance all around, and a
strip is fastened all around the edge. A
box large enough to slip right over the
whole arrangement, and fit into the border
around the base is then made. Along the
front of thls hox, and level with the center
of the drum shaft, cut a half Inch slit
the whole length.

Now take two desk rulers and mount
these by means of round headed screws
so that they make a slit about the thick-
ness of a dime. The screw holes should
be very loose or oblong, so as to allow
for adjustment. When the screws are
tightened the jaws should be parallel to
each other and to the shaft.

Probably the most difficult part of the
whole arrangement Is to get the pawl to
pull the ratchet wheel around by one
tooth, and only one, for each click, Some
adjustment in the spring and position of
the armature arm will he necessary for
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this, but once the proper adjustment is
found, it should not need adjustment for a
long tlme. The proper adjustment can
often be found by moving the spring
which prevents back motion.

After all has been assembled, cut a
strip of the bromide paper about six inches
wide, in a darkened room, or one provided
with a red light, and mount it on the
drum. The paper is held in place by two
clips made of spring brass or copper.
These are screwed in the center to the
drum. The can should be slightly over
six inches long, and slightly less than
twenty inches in clrcumference. Fold
about half an Inch of one end of the
paper under, and insert it under the clips.

RATCHET WHEEL
SHAFT

PAWL

SPRING !SPR'NC TO

PUSHING PREVENT

PAWL IN BACKLASH
ARMATURE

| e
(X

LIRON APHATURE/ =

CLECTROMAGNET
FROM QLD BELL

Elevation of the ratchet drive.
cures regular action i j
spring opposite to it.

The pawl se-
in conjunction with the

Then turn the drum, wrapping the paper
tightly against it, being sure the emulsion
si1de is out, and after folding the other end
under, insert it under the clips. These
should take a positive hold, as it is very
aggravating to spend an hour making a
run, and then find your paper has come
undone in the beginning, and curled up in
one corner of the box. The housing is
now put in place, and the slit closed with
a hinged flap. The whole outfit is then
put on a stand of suitable height and
placed the proper distance in front of the
galvanometer mirror. The lens should
then be adjusted so that the light spot is
focussed on the slit of the housing. A
nice finish to the job is made by painting
base and housing with a thin mixture of
lamp-black In dilute shellac.

LOOSELY Cou.s\? WIRE

o-20 V. BAT'{ERV

MERCURY CONTACT

General layout of the whole driving apparatus
omitting all details not required for explanation.

By using a narrow spot of light the
record line will be broken up into a large
number of small spots, and by counting
these and reckoning from the first one It
is possible to tell when any change in de-
flection took place. On the other hand,
if an unbroken line is deslired, the spot
may be made wider so that successive
images overlap on the paper, and the time
may be marked by having another lamp
and lens system, which traces a straight
line on the paper beslde the record line,
but is interrupted at any desired interval
hy a shutter operated by a second electro-
magnet controlled by the clock -eclrcuit.
Several measuring devices can be made to
record their deflectlons simultaneously on
the same sheet of paper, by properly ar-
ranging them.
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HE phenomena produced by static

electricity are, in the main, mys-

tifying to the average person.

Crackling of the hair when combed
on a dry day or the fabled sparks pro-
duced by rubbing a cat’s fur backwards
in the dark are familiar to all.

For the experimenter static electricity
offers a new field of endeavor. It is
electricity in its “natural” state and a
study of its actions will aid to a thorough
understanding of current electricity. Cur-
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Stunts With Static

By Harry R. Lubcke

flannel or fur. Rub the rod with the rag
and test as Dbefore. The action Is the
same: first attraction and after contact,
strong repulsion. Charge the pith balls
with the glass rod. They will mutually
repel each other as before. Then rub the
hard rubber rod with the fur and bring
it near the pith balls. It repelled them?
No, it attracted them! DBy this we see
that there are two kinds of electricity;
one kind generated by the silk on glass
and the other by the fur on hard
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tied to small holes equally spaced around
the rim and extending up about a foot
with fine results although it is more diff-
cult to place the plate on the rosin cake.
The handle or thread should be grasped
at the extreme end.

To operate the electrophorus secure a
plece of fur, thoroughly dry it by heating
slightly and rub the rosin briskly for a
full minute or more. Then put the top
plate down firmly on It and touch your
finger to some point on the upper plate
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Experiments with pith ball electroscope and othcr classic appliances, used for demonstrating the action of so-called static electricity, which is

electricity of high potential held as a charge.

rent and static electricity are near rela-
tives. Static electricity Is of great volt-
age but of infinitesimal amperage, while
current is the more moderate, useful va-
riety of comparative low voltage and high
amperage.

To illustrate, the potential of a glass
rod which has been rubbed with silk may
rise to several thousand volts with only
a few micro-amperes of current, whereas
the ordinary dry cell develops only 1%
volts but furnishes from 10 to 20 amperes.

To conduct the experiments a few pieces
of apparatus will be necessary which can
easily be made. To start, procure a
smooth glass rod and a piece of silk, The
rod need not be solid but should be about
one to two feet long and one-half inch or
so in diameter. Next make a stand and
suspend two pith balls with a silk thread
as shown in Fig. 1. If the real pith from
the center of a cornstalk is not available
some very thin tissue paper lightly
pressed into balls can be used. Do not
press them too tightly because they should
be as light as possible.

Now warm the rod and silk so that they
will be free from moisture. Rub the rod
briskly with the silk rag and when it is
working right both should warm up and
give forth a slight crackling noise. Then
bring the rod near the pith balls. It
will first attract them, but when they
touch the rod they will be strongly re-
pelled. Now take the glass rod away
and the two pith balls will stand apart
from each other. Touch them with your
hand and they will fall together again.
Evidently the glass rod charged them with
electricity and your hand discharged
them, exactly what has happened.

Next provide yourself with a rod of
hard rubber or sealing wax and a plece of

rubber. When we touched the pith balls
with one rod we gave them the same
kind of charge as was on the rod and
they were repelled. When we brought
the other charge near them they were
attracted to it. Thus, like charges repel
and unlike attract. This shows the ex-
perimental proof of one of the most funda-
mental laws of electricity. The electricity
produced on glass by rubbing with silk has
arbitrarily been called positive and the
other, produced with hard rubber and
fur, negative. By charging either the
glass or hard rubber bits of paper, thread,
etc.,, can be made to cling to them.
However, the potential we produce on
the rods by rubbing does not exceed about
2,000 volts. Some of the more advanced
experiments require a higher potential.
When we consider that it takes a po-
tential of 30,000 volts to make a spark
jump one centimeter (about three-eighths
of an inch) through air it can be seen
that a more powerful generator is needed.
This is easily obtained with a device
called an “electrophorus.” It consists
of a pan of rosin and a metal disk
provided with an insulating handle as
shown in Fig. 2. Two tin ple plates of
different sizes can be used. The larger
one, preferably about 9 inches in diameter,
should be heated and enough rosin put in
to make a cake about one-half an inch
thick. Heat till the rosin smokes so there
will not be any air bubbles. The smaller
one (seven inches) is provided with
an ebonite, bakelite, or hard rubber handle
at least a foot long. It should not project
through on the side that touches the rosin.
If the handle is not sufficiently long or of
good insulating material the charge will
leak off through it to the hand. The
author has used four pieces of silk thread

Take off the finger and then the plate
without touching the bottom plate that
holds the rosin. Then approach the top
plate with your knuckle and a spark will
jump to it. You have now discharged the
plate and to charge it again it is only
necessary to put it on the rosin, touch
with your finger and take off again. This
can be repeated many times before the
rosin has to be rubbed again with the fur,

The spark should be at least one-half
inch long for an apparatus of this size.
If this is not secured at first rub the rosin
thoroughly again with the fur and be
sure the handle is well insulated. With
a small electrophorus only 5 inches in
diameter the author has secured sparks
over one-quarter of an inch in length
which iIndicates a potential of about
20,000 volts. Because of the low amper-
age, however, they are harmless and pro-
duce only a slight tickling sensation.

If the experimenter desires he can at-
tempt the construction of the new double
electrophorus described in the October,
1923, issue of this magazine on page 546.
Great claims are made for this type—a
voltage of 50,000 and a spark of 23
inches.

To detect extremely small potentials an
electroscope is used. This consists of two
very thin “leaves” suitably mounted and
protected from air currents by a glass
container as shown in Fig. 3. The leaves
should be made of one piece of thin gold
or aluminum leaf about one-quarter inch
wide and 2% inches long. This is bent
over a plece of No. 12 copper wire which
extends through a rubber stopper and is
provided with a polished metal knob on
the top. An Erlenmeyer flask is used in
the commercial types but an ordinary
bottle can be used with good results.
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When the electroscope is brought near
to or given an electrical charge by con-
tact the leaves diverge; the larger the
charge the greater the effect. This is
because both leaves have the same kind of
charge and therefore repel each other.
With a sensitive instrument the charge on
a glass rod can be detected at a distance
of from 2 to 3 feet. If it is given a posi-
tive charge by contact so that the leaves
stand out about half way and a negatively
charged body ls brought near it slowly,
the leaves will fall. An external positive
charge will spread them further apart.

When the electroscope is charged by an
electrified body at a distance it is said
to be charged by “induction.” This sort
of a charge is of a temporary nature and
the leaves fall together when the body is
removed. When a charge is induced into
a neutral body by another charged one,
the end away from the charged body has
the same charge as it and the end near
the opposite charge. Thus if a positively
charged rod is brought near an oblong
object the further end would be positlve
and the near end negative. After the rod
is removed the charges flow back and
neutralize each other. But If we sepa-
rate the body while under the influence
of the charge we trap the poslitive charge
on one part and the negative on the other.
This can be proved by charging an electro-
scope and determining which body causes
the leaves to rise or fall,

By knowing this fact we can perform
a trick that will puzzle the most sophlsti-
cated “scientist” in any audience. Pro-
vide yourself with a glass rod and silk,
two insulated metal spheres (Fig. 4), and
an electroscope. Electrify the glass rod
and charge the electroscope positive with
it by contact. Then place the two metal
spheres in contact and touch them with
the glass rod. Demonstrate to the audi-
ence that they both cause the leaves to

the electroscope where it will cause the
leaves to fall. Then ask them what the
other will do. If they are not entirely
dumfounded by this time they'll guess
that it will cause the leaves to spread
further apart as before. Wronz again!
It causes them to fall just as the other
one did. This is because the positive
charge is repelled as far as possible by
the glass rod and when you put your
finger on them it goes up through it and
into your body. Because you removed
your tinger before the rod it cannot flow
back and hence the charge on both the
spheres is negative, The spheres can be
touched anywhere and to further baffle
them you can touch them at the end
opposite that which you touched before.
The electroscope may need to be recharged
with the glass rod during the experiment.

Another mystifying effect can be pro-
duced by bringing the charged glass rod
near the electroscope and putting the
finger on the knob. The leaves will first
diverge and then fall when the finger is
applied. Now remove the finger and then
the glass rod and the leaves will unex-
pectedly jump apart showing the ’scope is
charged. In this case the positive charge
on the rod induced a negative ore on the
electroscope and when you touched your
finger to it you made a path for the
posltive charge to escape, thereby leaving
the whole electroscope negatlve.

If a static machine is at hand or a
double electrophorus has been constructed
several more interesting experiments can
be carried out. The discharging effect of
sharp points can be demonstrated by the
“electric whirl,” This consists of a few
pieces of pointed wire fastened together
with a bearing In the center (Fig. 6a).
This Is connected to one pole of the static
machine. When the machine is started
the little wheel will revolve rapidly. This
is due to the fact that at sharp points the
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chine. The disturbance in the air caused
by the charge leaking off will blow the
flame over as shown.

The “dancing figures” are also inter-
esting. Procure two metal plates (tin
can covers) and place them about 2
inches apart (Fig. 6¢). One is connected
to a terminal of the machine and the
other to the ground or your hand. Then
place pith balls, bits of paper, or light
dolls made of pith or paper on the lower
plate and start the machine. The figures
will bob up and down as long as the
machine is operated. This is the same
phenommenon as was shown by the pith
balls and the electrified glass rod. The
plates have opposite charges and when
figures touch one of them they receive that
charge and are immediately repelled by it
and attracted to the other, which results
in the bobbing.

To make the demonstration educational
you can explain the action of the lightning
rod. Use the two plates of the preceding
experiment, a sphere with a metal sup-
port, and a sharp polnted needle with a
supporting base (Fig. 6d). First leave
the needle out and adjust the plates so
that a spark will just jump from the top
plate to the sphere. Then place the needle
as shown and no sparks will jump even
though the top plate is brought quite a
bit cleser. The needle causes the dis-
charge to take place quietly even though
it may not be as high as the sphere. In
this experlment the top plate represents
the charged cloud, the sphere a house, the
needle the lghtning rod, and the bottom
plate the ground.

To the experimenter and magician who
will follow the field of static electricity
a vast amount of experiments and tricks
are opened. Any work expended will be
amply repaid by the results, whether it
be an explanation of some electrical phe-
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Characteristic illustration of interesting experiments in static electricity, some of which may be famil'ar to our readers, but which are well

worth reproduction and description.

diverge further when they are brought
near the electroscope. Next bring the
charged rod very near the spheres and
take the further one away before you
remove it. Show that it will also cause
further divergence. Then ask the audi-
ence what the other one will do. Un-
doubtedly they will say the “same thing.”
Wrong! You fooled them by taking the
spheres apart and it is charged negative
and will cause the leaves to fall. Before
they have recovered (?) charge the rod
again and bring it near the spheres as
before. Touch them at one end with your
finger for an instant and remove the rod.
Take the one closest to the rod over to

electrical charge is very concentrated.
The charge leaks off into the air and
glves a reaction-effect on the wheel simi-
lar to that which makes a garden sprink-
ler rotate. This experiment is the basis
for many tricks. You can tell the audi-
ence you have invented a new sort of
motor without a field, that you have dis-
covered perpetual motion (?) (as long as
the crank of tke static machine is turned),
or simply ask them what makes it go and
save the answers for a joke hook!
Another trick along this line is called
the “electric wind.” In this case only one
point Is needed (Fig. 6b). Place a candle
near the peint and start the static ma-

nomenon, or a new trick with which to
mystify the public, who, as Barnum said,
“always like to be fooled.”

While these experiments may be famil-
iar to many of our readers, they repre-
sent the good work of former investiga-
tors and cover a field which is perhaps
being somewhat neglected at the present
time, when so much is being done in high
frequency work. By following out static
action and the incidental reaction due to
its excitation, there is scope for much in-
genuity in devising interesting experi-
ments, some more serious than others, and
some leading to the construction of what
may be termed electrical toys and games.
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How to MaKe a Static Machine

By Hans KRonwicKza
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¥ One of the plates of the Wimshurst influence machine with its tinfoil segments; diagram )/
s [//// / / / ) of a segment; the base and the shaft of the influence machine. It may have phonograph S
’r //////// discs or glass ones.
e = all the principal materials we can proceed shaft to fit tightly; each hub is one inch
re—1| z with the construction. We now may sum- long. The disc-shaped extension (1)
FIG | marize the parts needed: serves for cementing the hub to the glass.
| The rotating dises with central hole, the (U) is a drive pulley, grooved to receive

HEN we have completed the con
struction of a glass plate friction-
al machine we may take up a

much more difficult affair, the
building of an influence machine. With
this machine we can produce sparks four
inches and more in length. Although the
construction is not so simple, the satisfac-
tion derived will be much greater. Such a
machine can be used for X-ray work and
for many beautiful experiments.

Procure from the owner of a gramo-
phone or from a dealer in such apparatus
two damaged records and the rest will
be simple. We will need some hardwood
boards for the base, other pieces for the
standard, cigar-box wood, sheet brass,
brass wire, 80 to 120 mils thick, two nar-
row high battery cells, tinfoil, two small
file handles and good sealing wax, a few
screws, six small brass balls, and pieces
of lametta, such as is used to ornament
Christinas trees (tinsel). When we have

shaft, baseboard, standards, -collector,
equalizing conductors, l.eyden jars, dis-
charger, rotating apparatus.

1. The Rotating Discs

We select two discs each of eight inches
diameter. As has been said, discarded
phonograph records can be used very sat-
isfactorily. Tinfoil pieces are pasted radi-
ally near its circumference on one side of
each plate. The circumference of each
disc is laid off into 24 equal divisions and,
radial lines are drawn for a guide. From
tinfoil there are to be cut 48 exactly sim-
ilar strips in the form shown in Iigure
1, three-eighths inch wide and 114 inches
long. These pieces are glued to the
marked side of the discs so that each
dise has 24 of them as shown in Figure 2.
Common shellac dissolved in alcohol is
used for the cementing. Kach plate has
to be provided now with its hub, shown
in Figure 3; the hubs are drilled for the

a round belt, and it will be understood
that all this will be made of one piece
of wood. Kigures 4 and 5 show very
clearly how the dises (A) and (A) are
cemented to the hubs (N) and (N). The
tinfoil pieces are on the outside of the
discs and face the equalizers (G) and (G),
Figure 4. The portion (S) of the hub
operates to prevent the plates while being
turned from approaching each other closer
than .2 inch. If the holes in the center
of the plate are too small, they can be
reamed out ; this requires the utmost care,
because some records break with great
readiness.

The flanges (I), if not of the same
pieces of wood, must be very securely fas-
tened to the hub and be set perfectly true
with the shaft.

2. The Shaft

This consists of a piece of brass wlre
that passes easlly through the holes in

>
l

Left. A hub of one
of the plates; the
plate is rotated by
means of the grooved

The two standards

drive wheel whose sec-
tion is shown, and the
flange whose section
is also shown is at-
tached to the disc by
hell or A, Py
cement. The hub is
turned up from one
piece of wood.

In connection with
the above is shown
one of the wheels by
which the discs are
rotated; these wheels
carry grooves for the
belt and one comes
directly under each of
the drive pullays (U).

are shown here; the
horizontal strip serves
as a cap for the jour-
nal in the top of one
of them, and for the
other a special cap
(C) is provided. The
aperture (G), a little
below the center, re-
ceives the shaft of the
driving pulleys In
one of the standards
the aperture is closed
by a brass plate.
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the driving hub, yet without too much
play. The wire, about 314 inches long,
Figure G, is bent at the end (A), and at
the other end (13) is threaded to receive
a nut and washer. Next comes

3. The Baschoard

This is made of one-inch hoard 13 inches
long, G inches wide, notched out at (C),
Figure 7a, 1% inches long, one-half inch
deep; in the center of one of the long
sides the hole (I3) of identical size with
the notch is morticed out. The distance
between the two is two inches and in
these we have to glue

4. The Standards
One standard shown in Figure 7 is one-

long and one-half inch wide, is screwed on
as shown to close the sides of the hole.
The hole is about one-quarter inch in di-
ameter. A hole corresponding to this in
height and size will be seen in the other
stundard. ‘These receive the shaft of the
driving pulleys.

5. Collectors

Two collectors shown with dimensions
in Figure 9 are cut out of 1/50 inch brass
plate; each has two tongues separated
about one inch from each other, the di-
mensions being quoted on the drawing.
Two screw holes (i, i) are used for
screwing it down to the cross arm of the
first described standard as shown in I'ig-
ure 5. Teeth are filed on the inside of
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strips little brushes of very thin brass
wire or of so-called lametta or tinsel are
soldered. These brushes should be about
three-eighths inch long; the equalizers are
bent in the shape shown in Figure 10, or
IFigure 4 (C C). All parts can now be
put in place. The standards are sup-
posed to be glued to the baseboard and
the ecross-piece screwed down to one of
them. The shaft is then thrust through
the hole, receiving first one of the equal-
izers (C), IFigure 4, then comes one of
the discs with its tinfoil plates facing the
equalizer. then the other disc with its un-
coated side facing the first disc, then the
second equalizer. The brushes on both
equalizers face the discs, then the shaft
ix theust through the second upright and

FIG &

half inch thick, 1% inches wide and 75
inches high. It carries a cross piece (F)
of equal thickness, of square section and
9% inches long. It is screwed fast to
the standard and the hole for the shaft
is divided between it and the eap or cross-
piece of the standard as shown. The other
standard, Iig. 8, is of the same dimen-
sions as the first, and has a small block
(C) screwed to its top, but has no cross
arm. These have at the top the bear-
ings for the shaft and a second hole
(G) notched out 2% inches above the
upper curves of the baseboard. The little
plate of brass (G'), about 114 f{nches

O 0O

Three views are given of the complete influence machine, which will be clearly understood

by reference to the article.

There is a drive helt pulley on each side of the machine and one

belt is crossed so that one disc rotates in one direction and the other in another.
Above are shown two collecters, all fully described in the article.

the tongues and must be so far apart that
the dises will turn with their surfaces a
little over one-fifth inch from the teeth
without touching them. The space be-
tween the discs is taken as one-half inch.

6. Equalizing Conductors

Out of sheet brass three sixty-fourths
inch thick are cut two strips three six-
teenths inch wide and 6% inches long,
Iigure 10. In the middle of each strip
there is a hole that fits very snugly on the
main shaft, Figure 4, so that while each
can be adjusted by hand, it will not ro-
tate with the discs. On the end of these

the nut is screwed thereon. The collectors
(D, D), are now screwed down on one
end of the cross-piece, Figure 5, care be-
ing taken that the teeth do not touch the
discs.
7. Leyden Jars

are Dpieces of apparatus which are some-
times used independently, and are neces-
sury constituents of our influence machine.
They must be made with the greatest care
to act well. We use two round battery jars
about 514 inches high and 2 to 3 inches di-
ameter, Iig. 11. Cement over the interior
of the glass tinfoil to a height of about
3% inches; the tinfoil must be pressed
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Fig. 10 shows a light piece of metal which car-
ries tinsel brushes on its end which sweep against
the_tinfoil discs on_the rotating plates.

Fig. 11 shows a Leyden jar; these must be con-
structed with the greatest care; even the quality
of the glass has important bearing on their action.

tightly against the glass everywhere and
must be absolutely continuous; the bottom
of the jars is also to be coated with tin-
foil. The outside is coated with tinfoil to
the same height and the tinfoil must pro-
Ject below the lower edge and be bent
over the bottom. A disc of tinfoll is ce-
mented thereon, This is all done with
shellac solution. The jars must be per-
fectly dry before they can be used and
the very material of the glass is of im-
portance, as poor glass will not act well.
Before putting on the cover the interior
must be perfectly dry; the cover (e), Fig.
11, is made of two dises of cigar box
wood, glued one upon the other, the upper
one slightly larger so as to rest upon the
edge of the cell, while the other one fits
the interior tightly. Through the center
of the cover a brass wire 12 mils in di-
anieter and about 6 inches long passes, to
whose top a brass ball is soldered, while
to the lower end pieces of very thin soft
brass or copper wire of spiral shape are
soldered. To secure still better contact,
some strips of tinfoil can be attached to
the spiral. None of the wires except the
spiral should touch the tinfoil coating;
the strips of tinfoil of course must also
touch it.

The cover IS now given a thick coating
of sealing wax, is cemented to the glass
with the same material, and the uncoated
exterior of the jar can be advantageously
coated with the same. A test can be ap-
plied to both the Leyden jars by bringing
their terminal bulbs in contact with the
conductor of the machine, which is now
completed and which we are supposed to
be turning. We should not let the charg-
ing last too long, if we are going to make
the discharge by the knuckle. Of course,
if we use a regular discharger we can
bring them up to as high a tension as
they will receive. A simple discharger,
Fig. 12, is to be recom-
mended highly for those
experimenting with elec-
tric machines, to avoid
repeatedly taking shocks
through the body.

It can bhe very simply
made. The handle is
made of a piece of our
glass rod about four
inches long. Such a plece as we used
for the standard of the conductor is
the right material. A 114-inch piece of
round wooden rod of the same thickness
of the glass is bored as shown in Fig. 12
and is attached to the glass by a bit of
brass tubing cemented with shellac.
Through the hole in the wood a piece of
brass wire 80 mils in diameter and about
8 inches long, bent as shown and with
balls soldered on the end, is thrust tightly.

One of the electrodes.
electrode to the other.

-to screw into the ball (J).
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We can use the discharger for either
charging or discharging the Leyden jur;
to charge, one of the terminals of the dis-
charger is held against the conductor and
the other against the terminal of the Ley-
den jar. For outside experiments we can
make any number of Leyden jars we de-
sire, but for our machine we must have
two of this particular construection and
size as given. There is no need to state
that for ordinary use we can use glass as
Iarge as we wish and of any dimensions.
It is important for the jar to have a wide
enough neck, however, to give a good in-
sulating space between the wire terminal
and the outside of the jar. We now
come to

8. The Discharger

A short piece of pointed brass wire (L),
I'ig. 13, is thrust into a wooden handle
(K) ; a black polished tool handle is rec-
ommended and on its end a metal ball is
soldered with a hole to receive the hori-

MARS!

On August 22 the phanet Mars
will be nearer to the earth than it
will be for very many years to
come. It will be the most conspic-
uous object in the evening skies.

This event again leads to specu-
lation if Mars is inhabited or not,
and if so, what sort of looking
people are the Martians?

All of this is speculated upon in
an article entitled “Evolution on
Mars,” by H. Gernsback. The
problematical Martian is depicted
in SCIENCE AND INVENTION for
August, with discussions.

Electrical Articles in August

“Science and Invention”

The Diabolic Ray—Results of Tests
Made by the Editors.
The Radio Knife—Newest Aid to

Surgery.

Artificial Animals — Operated by
Electricity.

Dr. Hackensaw’s Secrets — The

Dream Machine.
By Clement Fezandie.
The Ten Most Needed Inventions.
By Raymond Francis Yates.
An English Ossiphone—New Sound
Detector for the Deaf.
Electric Power from Earth’s Heat.
Electroplating Baby’s Boot and
Other Small Objects.
By C. A. Oldroyd.
Latest Patents.
Patent Advice.
Latest Radio Inventions and Con-
struction Articles.
Complete Revised List of Broad-
casting Stations.

9. The Rotating Apparatus

This part comes directly under the
shaft of the discs. The shaft, Fig. 16, is

FIG 15

The two drive wheels (FF); it will be noticed
that the crank has a square aperture for fitting
the square end of the shaft of these wheels. The
belt going around one of these wheels is crossed
so that a slightly longer belt will be required for
one than for the other.

made of a wooden rod about 14-inch
square and nearly 5% inches long, and
has two rounded portions, (z) and (y),
which fit the journals of its standards,
shown in Figs. 7a, 8 and 14. The crank
arm (L), Fig. 15, is cut out with a com-
pass saw fromm wood and has a square
hole to fit the shaft to which it is glued
and if necessary wedged. A nicely
smoothed handle (0Q) is secured by a
screw in the other end of it. The two
belt wheels (F) and (I'), Fig. 16, can be
sawed out of thin wood and a groove must
be filed all around their periphery so as
to receive the belts. These wheels have a
diameter of about 4 inches and are 1 to
3g-inch thick. Each must come exactly
under the corresponding belt wheels on
the shaft of the discs. The plece thus
made is dropped into its bearings and all
is ready for the belts.

These belts. which are put on as shown
in Fig. 4, are passed around each drive
wheel, and then over the corresponding
drive pulleys attached to the disc shaft,
Figs. 4, 5 and 14. The ordinary sewing
machine belt can be used for driving and
one of them is erossed so that when the
handle is turned one dise¢ will rotate in
one way and the other in the opposite.
The Leyden jars are now placed on the
baseboard so that the wires soldered to
the balls (M) will come directly under
the collectors (DD) and after being
screwed therein, the end if it protrudes is
hammered smooth, so as to constitute a
riveting. To hold the jars more securely
on the base plate, holes can be cut in
pieces of cigar box wood just large enough
to tightly receive the jars and are glued
in place. The upper end is held steady
by the wire, see I'ig. 4. Finally, we
attach to the baseboard four short feet
(B), Figs. 4 and 14, about three-quarter
inch high. We now have to Dhring the
equalizer in its proper position; each
must bhe set against the direction of rota-
tion of its own disc and
the brushes must lightly
touch the tinfoil pieces;

FIG 13

zontal wire (M). As an extension of the
first wire, a second wire four inches long
(H), is soldered, and this has a ball (8)
on its outer end. The horizontal wire
(M) which makes contact with the ball
terminal of the Leyden jar is 114 inches
long and has a thread cut on its end so as
The balls (S)
and (S), Figs. 13 and 14 can thus be
brought as close together or as far apart
as desired.

When the machine is running sparks will fly across from one
These rods are shown in the figures on the preceding page.

ol S

the best position will be
® found by trial. The angle
from the perpendicular
should be about 30 de-
grees as shown in Fig, 14.

The machine will now
work even in wet weather
and give four to six-inch sparks. For
this we need an induction coil which
alone would cost more than the whole
apparatus.

The machine may be taken as acting
well when a half turn of the hand wheel
wil start it to working; even after a
quarter turn one should perceive the char-
acteristic rustling noise associated with
electricity which Is especially observable
with influence machines.
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Self-Induction
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Three figures show, 1, a lamp lighted from an alternating eurrent circuit with no inductance, giving full illumination; 2, the same lamp giving
wire which produces a comparatively weak inductance; 3, an iron core inserted in the open coil
increases the inductance so as to make it a choke coil and to extinguish the lamp.

diminished light because of a coreless coil

Y definition. self-induection is the
B effect produced by the action of
electric current upon itself during
variations in strength. In alternating
current wiring this is a feature which
must be considered. Self-induction is
sometimes called electromagentic inertia
and s analogous to mechanical inertia
in ordinary matter. The three illustra-
tions show the effect of self-induction
upon the incandescent lamp, which is con-
nected in series in the alternating circuit.
In Fig. 1, which represents a non-induct-
ive circuit, the whole of the pressure or
voltage is available to cause current to
flow through the filament of the lamp,
which results in the maximum brilliancy
of the lamp. In a non-inductive circuit
such as shown in Fig. 1 the whole of the
power generated by the alternator is avail-
able to do work, in other words, the
pressure is in phase with the current. In
this case the power factor is said to be
unity. However, even with a small amount
of inductance in the circuit the pressure
is caused to lag, which causes the power
factor to become less than unity. In Fig.
2 an inductive coil has been placed in the
circuit which, on account of the self-

induction of the coil brings the power
fuctor below unity which results in the
lamp being but dimly lighted. The mutual
induction arising between the separate
turns of the coil give rise to an opposing
potential, which partially chokes down the
main current resulting in the reduced out-
put of the alternator, consequently in the
dimming of the lamp.

The self-induction of the coil may be
greatly increased by inserting an iron core
in the coil as shown in Fig. 3. Here the
circuit becomes highly inductive and can
be Intensified to such an extent as to
extinguish the lamp entirely. In Fig. 3
the lamp receives hardly any current;
although the electrieal circuit is as com-
plete as in the other cases, the alternator
is generating potential as before, but the
potential is not avaflable for any use-
ful work in the external circuit. The
self-induction of the coil exactly balances
the electromotive force generated by the
alternator which causes the current to
merely play back and forth in the circuit
without flowing through the lamp fila-
ment at all and therefore it exerts no
energy. This Is sometimes called a watt-
less current. In the case of the wattless

current, the pressure lags ninety degrees
behind the current giving a zero power
factor.

Alternating current wiring, when done
in metal conduits, must always be ar-
ranged so that both wires of the same
circuit are in the same pipe, otherwise
trouble will be encountered due to self-
induction. The effect of the induction is
nullified by the currents of opposite direc-
tion in the two wires. Sparking at the
brushes of a dynamo is caused by the
self-induction of the induced currents in
the armature winding. It Is necessary
to give the brushes a little additional lead,
that is, to advance the brushes in the
direction of rotation beyond the neutral
plane, in order to prevent the sparking at
this point due to self-induction as just
noted.

The current in a circuit cannot be in-
stantly stopped by breaking the circuit.
The self-induction will cause the current
to continue to flow a short time after the
circuit is broken, causing a bright spark
at the point of rupture. The current
jumps the air gap due to its “momen-
tum.” Thus one coll can be used for low-
tension ignition.

Dry Cells from Wet Batteries

ITII the introduction of the new
‘;‘/ “dull emitter” audion bulbs for

wireless work. the cumbersonie
storage battery Is no longer necessary and
primary batteries cin be used instead.
Dry batteries have been greatly improved
during recent years, but n:aturally, their
current-hour capacity cannot equal that of
a wet battery.

The wet cell has the advantage that the
liquid is easily spilled and might damage
instruments or furniture, furthermore, the
liquid has a habit of crystallizing and
“creeping” over the rim of the container.

As far as safety and ease in handling
are concerned, a wet battery can quickly
be converted into a “dry” one, while still
ret:aining the advantages of more enduring
currents and possibilities of recharging
peculiar to wet batteries.

The illustration shows a vertical section
through a standard wet cell of the Le-
clanché type, employing a carbon bag and
a zine eylinder immersed in a salammoniac
solution.

To prevent an escape of liquid, a layer
of melted sealing compound. as used for
storage batteries, is cast within the top
of the glass container, Provision for the

By C. A. Oldroyd

Barrow-in-Furness, Eng.

escape of gases and for recharging is
made by fitting a vent consisting of two
concentrie glass tubes.

The larger tube (A) has an inside di-

COPPER WIRE SOLDERED

e CARBON ROD
0 ZINC CYLINDER _“BINGING POST

BINDING POST
LORK

GLASS TUBE'®’

STORAGE
BATTERY | GLASS TUBE A"
COMPOUND, L
LEVEL OF
~_LIQUID
LAYER OF |
PARAFFIN
wAx,/” |
GLASS JAR HZINC
CYLINDER,
f
[

Secnon Thry BatTeryY

Full details of what is practically a dry cell
made up of wet-battery parts. Observe how it is
sealed with the asphaltic sealing compound.

ameter of three-quarter inch and is about
1% inches long. A second glass tube (B)
having a diamneter of about three-sixteenth

inch, is supported within the larger one
by a cork. The end of this tube is drawn
out to a fine point, similar to that of a
fountain pen filler. This tube is about
two inches long.

For recharging, the inner tube and cork
are withdrawn, when the exhausted liquid
can be emptied out through the larger
tube. To cast the seialing layer into the
top of the glass jar, place the container
on a perfectly level surface, after assem-
bling the battery. Next fill the jar with
cold water up to about five-eighth inch
from the top of the jar; dry the inside
rim carefully. and temporarily support
the larger tube (A) in position with a
strip of wood. The hottom of the tube
should be about one-half inch below the
surface of the water, After melting some
paraffin wax or Christnias candle ends,
pour this on top of the water. At the be-
ginning of the pouring the melted wax
should run down at the inside of the rim,
so as not to disturb the water level,

This layer, which should be about one-
eighth inch thick, serves to protect the
sealing compound layer froan the chilling
effect of the cold water, so as to get an

(Continued on page 600)
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First Prize
Telephone Amplifier

By Jack BroxT

ANY and varied are the schemes
attempted for the amplification
of telephone signals by the use
of a microphone attached to a

watcll case receiver. Many are fair but
many useless.

The best found by the writer is that
type described here—where the input cur-
rent manipulates the diaphragm of a tele-
phone of the watch case variety, which in
turn varies a second current traversing a
microphone arrangement, a loca]‘battery

METAL RING
ORIGINAL ORIGINAL ADDITIONAL
WINDING DIAPHRAGM ,DIAPHRAGM

P e
G0,
\I—‘Illk— POLISHE D

\CARBON GRANULES
INSULATING RING
FIG.I|

A telephone with double diaphragm with carbon
granules in the space between, to act as a sort of
microphone and amplify the sound.

|

SECOND WINDING

and a secondary winding on the watch
case receiver magnet.

Instead of placing the recording tele-
phones in the local battery circuit, they
are connected in the line circuit where
their resistance does not affect the low
voltage battery current.

Incoming currents vibrate the dia-
phragm of the watch case receiver, tra-
versing the main recelver winding, the
recording telephone windings, thence back
to the line.

Actuation of the wateh case telephone
diaphragm varies the local battery cur-
rent, which induces, through its separate
winding of few turns, a high voltage back
in the “line-recording telephones” circuit
—thus acting in the role of a repeater, or
relay——

Amplification is accomplished at the ex-
pense of the battery energy.

The apparatus was built at the “de

8 %%OUCW' LOCAL BAT.

Jiviidraava

D-RECEWING CURRENT — SUM OF A AND 'C*
FlGg. 2

Curves of the input and also of the relay cur-
rent and of the combination of the two in this
amplifier.

LOCALLY
INDUCED

Souge” artillery and air field near Bor-
deaux, I'rance, several years ago—and the
model is not available, as it, I bhelieve,
was taken to “F L" by one Sergeant
Chevigny of the 8iéme Infantrie.

The telephone used in the apparatus
was one taken from a German field tele-
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Awards in the $100 Old Telephone
Receiver Contest

DIAPHRAGM JRANSMITTER
o= ]
Hil
BATT\ERY

INPUT L
—
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—

F1G. 3

Diagram of connections for the

telephone
amplifiers.

The $100 Old Telephone Receiver
Contest

UR $100 Old Telephone lieceiver
contest was a great success.
From all quarters we received in-
genious suggestions for using old
telephone instruments, and we publish in
this issue the names of the prize winners
with illustrations and descriptions of
their devices, and also of une to whom
Honorable Mention has been awarded.

There is something quite fascinating in
the utilization of such things as the dis-
-arded telephone receiver, which may fig-
ure as the higher grade article, down to
such things as the homely plug fuse or
discarded spark plug.

What is published in this issue certainly
carries out our ideas as here expressed.
The various uses shown are most ingeni-
ous, and the variety of things done with
the receiver is quite impressive. The great
number of contributions sent in included
a number of almost equal interest with
that of the prize winners, so that it be-
came no eusy task to select from the many
those to whom prizes should be awarded.

Ingenuity has been displayed by our
readers in a number of such subjects and
reference to previous numbers will show
how mmech can be done with this class of
electrical appliances.

In old times, when there was a general
lack of sueh articles, such contests would
have heen impossible. But modern life
has brought to the front so many things
which supply what the Wagnerites wonld
call a maotif for ingenuity, that we never
institute contests of this sort without a
full convietion that the results will be
most interesting,

From time to time we shall publish a
selection from the others. We are sure
that our readers will be greatly interested
in them.

First Prize, $50

Jack Bront,
2179 East 35th St.,
Cleveland, Ohio

Second Prize, $20

B. J. Brunsink
530 Michigan St., N.E,,
Grand Rapids, Mich.

Third Prize, $15

A. Melvin Skellett,
4722 Vernon Avenue,
St. Louis, Mo.

Fourth Prize, $10
Roscoe Betts,
Arcadia, Nebraska
Fifth Prize, $5

Roscoe Betts,
Arcadia, Nebraska

phone buzzer, and an additional winding
was placed over the original. Although
not exactly calculated, I presume the tele-
phone winding resistance was in the
neighborhood of 4,200 ohms. The original
winding on the telephone was about No.
32 wire (B. & S.). The added winding
was of wire about the same size, although
silk covered, whereas the original was
enameled.

The other winding in the apparatus was
the “secondary” of a very high frequency
buzzer of German design of approximately
No. 40 wire and a resistance of probably
5000 ohms. The “secondary” here men-
tioned was attached in the original buzzer
to telephone lines employed for buzzer
telegraph work—trench to command post.

Second Prize

Voltmeter
By B. J. BRUNSINK

FRONT VIEW

SIDE VIEW

Voltmeter whose controlling element is a tele-
phone recciver. The motion of the diaphragm is
multiplied for the indications of the needle.

AVERY serviceable voltmeter can be
made from an old telephone receiver.
It is constructed in the following manner.
In the center of the diaphragm pierce a
small hole. Through this thread a silk
cord and secure it by a knot.

From an old alarm clock remove all
parts except the balance wheel and hair
spring. These should be left in their
bearings on the frame. Wrap the other
end of the silk cord around the bhalance
staff once or twice and tie to the rim.

To the edge of the wheel solder a small
wire (about No. 30) four or four and a
half inches long. The other end of this
wire moves over a dial and indicates the
voltage, constituting the index hand.

A piece of fairly thick magazine paper
is cut in the form of a ring and placed
under the diaphragm to keep it a little
farther than normal from the pole pieces.
The cap should be screwed on loosely.

o o
NOLTS
HOLES FOR
SCREWS
o d
COVER
o o

How the telephone receiver and voltmeter is to
be mounted; the layout of the panel.

I am using a 75 ohm watch case type
receiver and get a reading of one to six
volts. A resistance in series with the re-
ceiver will enable one to measure higher
voltages. A higher resistance receiver will
make a good instrument for extremely
low voltages.
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Third Prize
Battery Charger or Rectifier

HI rectifier shown here was con-

structed from an old telephone re-
celver and the author has used it to charge
a radio battery for over a year.

BINDING POSTS FOR[ STORAGE BATTERY TO BE
A

m‘ 1 CHARGED
@
@
t| VIBRATOR
HVYOLTS
'\ CONTACTS
—1STEP DOWN
TRANSFORMER
1o v. A.C.

A telephone receiver connected with a step-down
transformer acting as a current rectifier for charg-
ing a small storage battery.

A vibrator and contact may be pur-
chased from one of the companies who
makes battery chargers. A new set of
contacts should be procured. It is advis-
able to purchase these two parts as it is
rather difficult to construct a pair having
so high a period as 60 cycles. However
with a little experimenting one may be
made from parts of a Ford vibrator. The
author has used both purchased and
“Ford” parts with good results.

The illustration is self-explanatory and
data for the transformer may be obtained
from back numbers of this magazine. A
toy transformer may be used for small
storage batteries such as those used with
dry cell audions.

All of the telephone receiver is used ex-
cept the cap and diaphragm as shown.

Fourth Prize
Alternating Current Bell

By RoscoE BETTS

HE bell is for use with an alternating

current, such as that produced from
telephone generators, and is constructed
as follows:

Remove the caps and diaphragms of two
telephone receivers and mount the re-
ceivers on a baseboard as shown, leaving
a small gap between the two electromag-
net poles.

An upright piece is mounted also on the
baseboard to hold the two gongs and the
pivot for the clapper to swing on.

TELEPHONE
RECEIVER

A pair of telephone receivers are made to ring
two gongs in rapid succession.

The receivers are connected in series
and a little experimenting here will be
necessary to obtain the best results, i e.
since the magnets are permanent the coils
should be so connected that the cycle will
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increase the magnetism of one und at the
same time counteract the magnetism of
the other, the next cycle, of course, doing
the same but in the reverse sense.

It will be seen that in this way one
magnet will be stronger than the other
every other cycle, thus causing the arma-
ture to vibrate back and forth and to
strike the gonzs alternately.

Fifth Prize

Sensitive Relay
By RoscoE DETTS

HE f{llustration shows how to make a
sensitive relay from a telephone re-
ceiver.

The cap and diaphragm are removed
and the receiver is mounted as shown on
the baseboard.

On the top of the recelver case is at-
tached a brass strip, bent twice as shown,
and with an extension to accommodate
the case. It carries the two adjusting
screws, one makes contact with the arma-
ture, and the other which must have an
insulating tip serves as a back stop.

The armature is attached to a strip of
iron, thick enough so that when soldered
thereto the armature is very close to the
magnet poles. The armature is pivoted
at (C). The spring serves tc pull the
armature away from the magnet, the
tension or pull being varied hy the ad-
justing screw.

The telephone magnets are connected
with the binding posts at (A), while one
post at (B) is connected with the brass
strip, and the other with the pivot at (C).

When the relay has been set up, the
magnet, as it i{s a permanent one, will
attract the armature and if the attraction

TELEPHONE
RECEIVER

A relay of great sensitiveness using the magnet
of a telephone receiver to operate the vibrating
bar.

is sufliciert will cause the samme to make
contact at the contact point. To prevent
this tighten the spring slowly until the
magnetism is overcome, but not too tight.
The object is to so adjust the tension that
a small current will cause the armature
to make contact.

It will be seen that the relay is of the
polarized type and while more sensitive
than the ordinary type, it will only re-
spond to currents flowing in one direction,
this being due to the fact that a current
flowing in the wrong direction tends to
neutralize the magnetism of the perma-
nent magnet so that it will not attract the
armature. How the instrument should be
connected in the circuit may be deter-
mined by experimenting and after the con-
nections have been found, the posts are
marked positive or negative.

As a telegraph instrument the relay can
be used to some advantage since most
lines require a relay of 75 to 109 ohms, the
ohmage of most telephone receivers.

1st Honorable Mention

Telephone Rain Alarm

By Jacos E. RAIBLE

RAIN iIndicator which operates by

telephone consists of a steel pipe

screwed Into a round iron base, and a

circular cast-iron spider with a brass hoop

and bronze diaphragm and stud at its
upper end.

A telephone receiver is placed inside the
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upper end of the pipe and the cast-iron
spider is set so that the stud fastened
Lo a bronze diaphragm will just touch
the center of the receiver diaphragm. The
bronze diaphragm may be seven or eight
inches in diameter. When the rain beats
ilown on the large diaphragm the drum-
ming will be transmitted to the receiver
under it and from it to the indoor re-
ceiver.

This i# a most ingenious rain alarm which never
need be turned off, in which there is no salt to be
replaced and no strip of paper to be put in clamps.
Its advantageous features are stated in the article
by the writer thereof.

The good points about this indicator
are these:

It is prompt in action.

The amount of noise in indoor receivers
is proportional to the severity of the
storm..

It becomes quiet when rain stops.

No battery is required.

2d Honorable Mention

Telephone Receivers as Induction
Coil
By BELGRAVE GOSTIN

ASUBSTITU'PE for an induction coil
for telephonic transmission can be
made up of two old telephone receivers.

Referring to the illustration, two such
are shown, facing each other; it is essen-
tial that the north pole of one magnet
face the south pole of the other.

(A) is a microphone transmitter with
a six-volt battery (B) in circuit with one
of the recelvers (C). The latter is of 75
ohms resistance. The receiver (D) which
faces (C) is rewound to about 2,000 ohms
resistance, the idea being to have it iden-
tical in that regard with the head-set (E).

This equivalence of resistances is neces-
sary for the best results.

We have said that the north pole of one
receiver should be opposite the south pole
of the other. This, however, is not neces-
sary if a diaphragm of iron is secured be-
tween the two receivers.

This connection has been tested out and
has heen found to give excellent results.
It will operate very well on a radio set.

This is quite an elegant combination of

MICROPHONE

PHONES
S

Current modulated in the left-hand receiver by
the wvoice induces a corresponding current in the
right-hand receiver, and the conversation is re-
ceived by the phones as shown.

old telephenes. It is not impossible that
by placing the poles in metallic contact
one with the other interesting results
might be obtained. It certainly suggests
a field for experimentation.
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TATIC electricity is difficult to un-
derstand. Sometimes it seems ag if
static is very “different” from elec-
tricity ; you know, the high voltage

from a spark coil does not ‘“‘act” on an
electroscope as strongly as does a genuine
charge of static.

Fig. 1, the kitchen stove on which the newspaper
is warmed to dry it. Fig. 2 shows the experimen-
ter rubbing it against his hair as he presses it
with a mittened hand to produce static excitation.

Then again, static and electricity may
seem very much alike; in the light that
both “radiate hairs.” Hold a piece of
paper, charged with static, close to your
cheek or hand; it “feels” as if there are
some very fine “hairs” on the paper. The
same ‘feeling” is manifested at the ter-
minal of a Tesla coil. Indeed, the “fine
hairs” become visible in the dark; as pur-
ple brushes of fire at the terminals of a
large Tesla coil, and also from the more
popularly known “Violet Ray Machine.”

But theorizing in this fashion will not
get us anywhere. Suppose we investigate
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The Most Amazing Stuff on Earth

By Esten Moen

=

Figs. 1 and 2 give the writer’s idea of a simply
constructed Tesla coil. In Fig. 1 a lamp is used
as a Geissler tube. Fig. 2, stepping down the volt-
age. Fig. 3 is supposed to represent the irans-
mission of power. In the fourth view resonant
coils are introduced between the transmitter and
receiving coil.

the properties and possibilities of static.

If somebody desires to experiment with
static but feels the cost of a Wimshurst
or Toepler-Holtz machine is too high, a
very excellent static generator is illus-
trated in Fig. 1. Simply a two-foot strip
of newspaper, four inches wide, heated on
iL stove, then quickly passed over the hair
of a person, with a mittened hand held on
the paper to increase the friction. Said
paper will then be so strongly charged
with static that it will adhere to the ceil-
ing of a room; give a dozen sparks by
running the finger along one side of the
paper; and move the filament in a lamp!
CAUTION'!

The photograph (1) shows a small
Tesla coil, suflicient to demonstrate its
properties. Why build a large expensive
one?

The makeshift Geissler tube (an auto
headlight bulb) shows quite strikingly the
“hairy feelers” mentioned above.

Now the question may arise; if the
“static electricity” from the spark coil is
stepped up in voltage, might it not be
stepped down again? Photo (2) proves
this can be done. Now examine the pic-
ture closely and you will see that it is
possible to send power over one wire and
furthermore, no ground whatever is need-
ed! Just two short aerials will serve as
the “ground” (via air!). Indeed, an earth
connection will completely destroy the ef-
feet of transmission. The phenomenon
will have to be seen before its signficance
can be appreciated!

Coming to photo (3), behold a suc-
cessful attempt to accomplish radio trans-
mission of power! The disappointing
truth confronts us, however; the distance
{s limited. But we may honestly hope for

an early solution of the problem, be-
cause——
TESLA COIL
CONDENSER
™\
S~ ¢

SPARK GAP
S

SPARK COIL

Fig. 3. Diagram of the connection for Mr.
Moen’s Tesla coil, showing the distribution of
spark coil, spark gap, condenser, battery and the
coil proper.

Now let’s see photo (4). You see?
experiment solves any problem! Could
anything be more simple than inserting
resonant coils between sender and re-
ceiver? Irom this simple beginning, some-

PSRINSRED

SENDER

METALUC | PLATES
e

Fig. 4. Connection for the transmission of
power by means of the Tesla coil limited unfor-
tunately as to distance.

RECEIVER

g ¢

one must discover the correct solution for
the problem of the sending of power by
radio.

Here are some data about the apparatus
in the photographs:

The connections for the power unit (dry
cell, spark coil, push button, etc.) are
given in Fig. 8. Take the hint, brother,
and make one. You will find hundreds of
uses for it.

The condenser consists of four sheets
of copper foil, 3 inches by 4 inches, sep-
arated by five glass photo plates. The
spark gap is perhaps 1/32d inch. The

(Continued on page 600)
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The “A D” Signal Battery

HE French have never lost their
devotion to the carbon-zinc-am-

chloride combination,

monium for

Interesting example of an open circuit battery
of French origin, recently introduced into this
country for heavy railroad service. It is depolar-
ized by the atmosphere.

the production of a primary cell. A bat-
tery of such elements with an agequate
depolarizer has been found to be admir-
able for open circuit work, In the Le-
Clanché combination a depolarizer con-
sisting in great part of manganese dioxide
or sesquioxide is used.

The zinc plate of this battery. The hole at the
base is to promote circulation of the electrolyte.

The next development of this combina-
tion was in the direction of using air as
a depolarizer, If a couple is made up
with a concentrated solution of ammonium
chloride, with one carbon and one zinc
electrode, polarization soon ensues, unless
the hydrogen produced by the electrolysis
can be oxidized,

The battery which we deseribe here, the
A. D. (adsorption), effects this depolar-
ization by the oxygen of the air. The
carbon plates are very porous in the in-
terior so that they will abhsorh air, and
the surface is so constituted that water
cannot pass through it. Thus the carbon
is constantly supplying oxygen to the
couple.

When the battery is set up a consider-
able area of the dry carbon above the
liguid is exposed to the air; this is to
enable the carbor “to breathe,” as it is

expressed, in other words to absorb the
oxygen which in the operation of the bat-
tery combines with the hydrogen and pro-
duces depolarization,

It is found that the inside of the carbon
element remains dry at all times and once
the battery reaches its true voltage it
holds it for a very long period. When a
new battery is put at work there is what
is called a peak voltage, but this dimin-
ishes quite rapidly during the first day's
use, and eventually what is termed the
working voltage, varying from 095 to
0.75 volt, is maintained during the am-
pere hour life of the cell.

One of the important uses of the battery
is for railway signal service. An enor-
mous number of primary butteries are
used for this work throughout the country,
and this battery can deliver quite a heavy
current in intermittent service.

At a constant discharge of 250 milii-
amperes the cell i3 rated at 600 ampere
hours, which it will be observed is over
three months. In intermittent service, it
will develop 750 amnpere hours.

A peculiarity of the cell is that the car-
bon element is not of perpetual duration;
it has to be replaced from time to time,
but one plate wears out three zincs before
it becomes useless.

It is absolutely essential that the am-
monium chloride shall be pure,

Recharging the cell is very simple; after
the first 800 ampere hours the zinec will

Interesting Articles to Appear
in September Practical
Electrics

Inter-Poles.
By Harold Jackson.

Stray Current Actien on Water
Pipe Lines.

By Prof. P. Medinger, Luxem-
bourg.

Construction of Electrolytic Recti-
fiers.

By Leon Magron.

Electro-Static Experiments.
By Frederick Von Lichtenow.

Laboratory Appliances.
By Richard Merolle.

Internal Resistance of Cells.
By F. S. Yamamoto.

The cover gasket with the two round holes for
pouring in salution and a rectangular one for the
passage of the zinc terminal.

probably be full of holes; the cell’is then
dismantled, washed, and the carbon ele-
ment is cleaned by detaching one of the
layers of linen which are wrapped around
it, and scraping the bottom with a stick

- RO okl X

The battery jar with nicely rounded corners.

or knife. Those who have had experience
in taking care of a copper sulphate bat-
tery, gravity or Daniell, will realize that
getting rid of the perpetual attention,
which they require, will be a very great
relief. The writer has had his experience
with a fair sized gravity battery and
knows whereof he speaks.

The illustrations show very clearly the
interesting features. The zine is an open

The carbon element wrapped with linen in sev-
eral layers. FEach time the battery is to be recharged
a layer of linen is removed from the carbon.

rectangle like a box with no bottom, with
a notch in the bottom to admit free in-
gress of the solution. The carbons are
bunched together and wrapped with linen
cloth, and they fit inside the zinc; the
linen cloth prevents any possibility of
contact and short-circuiting.

The jar is a glass one and there is a
hard rubber cover with openings for the
introduction of solution and for the pas-
sage of the zinc terminal. The final illus-
tration shows how it is put together, the
rubber cover not yet being dropped down
to its seat.

It is highly recommended for use as an
A battery in radio work. It avoids the
perpetual buying of new dry cells and
lasts for many seances,
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Sensitive Transmitter and Loud Speaker

PR some years a great deal of in-

terest has been excited by appli-

ances which increase the range of

the speaking or receiving telephone,

so that its speaking can be heard a

considerable distance. It has been tried in

railroad stations for announcing at differ-

ent points of the building the hours of
departure of trains.

In the present great popular interest

taken in radio telephony still more atten-

exuctly corresponding electrical variations,
and these it is which, affecting the mug-
net of the receiver, ciause the diaphragm
to vibrate in exact correspondence with
the original voice,

A plate supported in any definite way
has a natural period of vibration. The
diaphragm of the ordinary telephone,
clamped firmly around its periphery, ¢an
only respond to one single note if it vi-
brates as a whole. We can hardly avoid

IS8R Bid
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Various parts out of which the loud speaker is constructed; the bakelite case in its three. parts;
the laminated core is shown, fanned out to illustrate its construction, and immediately at its side

it is shown closed; next thereto it is within the coil.

The magnet is shown in the upper left hand

corner the magnet and support, the coil, and the armature are shown in the Jower left hand corner.

tion is being given to loud speakers,
where the desire is to receive from hroad-
casting stations the almost inconceivably
weak electric waves and convert them
into sound waves of intensity sufficiently
high to be heard by a comparatively large
roomful of people, or even by a great audi-
ence,

All sorts of ideas have been expended
on these loud talkers. The loud talker
generally comprises a horn, and experi-
mentation has been devoted to the ma-
terial of the horn to secure the utmost
resonance. The finish of the inner surface
has also been considered, with the idea
of smoothing out, as it were, the sound
waves in order to obtain the best possible
effect,

We are pleased to illustrate a loud
speaking telephone which really produces
remirkable results, in all its details. The
great point is to secure distinctness of
utterance. Mere magnification of the
sound, if it confuses the emanations, will
be disastrous and render it useless. The
different parts of this receiver, which is
the loud-speaking instrument, represent,
when assembled, a telephone with Jlever
connections so as to increase the ampli-
tude of vibration of the diaphragm.

A very interesting point about the ordi-
nary telephone receiver is that the vibrat-
ing plate, always made of iron, forms the
armature of a magnet. The voice im-
pulses, with frequencies from 30 to 40 to
the second up to perhaps several hundred,
cause the plate to vibrate. At the trans-
mitting station the original voice impulses
by a microphone, have been converted into

thinking that the vibration of a telephone
diaphragm is strictly comparable to that
of a Chladni plate. The magnet with its
periodic excitations, corresponding to the
distant voice, forces the disk, however, un-
naturally to vibrate in synchronism; so
that it is probable that the disk is divided
up into many small areas, varying in
number according to the note.

Front view and section of the microphone; (A)
is the diaphragm;; (B) the supports; (C) the
side of the carbon case; (D) the front of case;
(E) the clastic rear of the case: (F) the carhon
granules; (G) the regulating screw; (H) the clamp.

In the instrument we are deseribing
quite a departure is made from the ordi-
nary telephone. A peculiar shaped per-
manent horseshoe magnet carries a pris-
matic laminated core attached to one of
its poles. The material of this core is 2
very special steel, with very low hysteresis
coefficient—a material which can change

its polarity over a thousand times a sec-
ond.  Around this laminated core the
speaking coil of the telephone is wound.
Very close to the core but never touching
it the armature—a little plate of soft iron
—is supported, free to vibrate.

It is carried by an arm pivoted to one
side of its center, so that the distant end
of the arm for a given motion of the
armature moves over a range about twice
as great.,

View of the interior of the loud speaker. (K)
is the adjusting screw: (L) the mica diaphragm;
(M) the armature; (O) the lever; (P) the speak-
ing coil; (N) is the horseshoe magnet. The lami-
nated core is within the coil (P).

. Plan view of the loud speaker; (K) is the ad-
Justing screw by which its loudness is controlled.
The small rectangle with rounded corners on the
left of the screw is the speaking coil.

So far we have not spoken of the dia-
phragm, and the ordinary iron diaphragm,
as we have already stated, is omitted.
The parts so far described are contained
in a cylindrical case of bakelite, and one
end of this case is closed by a diaphragm
of special mica. This is selected to be of
the highest quality as regards elasticity
and absence of flaws and seams. To the
center of this diaphragm the end of the
arm carrying the armature is secured.
This end is the one which moves the
longer distance, representing the end of
the long arm of the lever. After the dia-
phragm is in place a cover with a central
opening is screwed on to the end of the
cylinder, shutting everything up in a neat
ceyvlindrieal ease,

The permanent magnet is of very spe-
cinlly selected steel, and small as it is,
can sustain three pounds of fron.

The operation of the receiver is now
clear. The magnet armature vibrates in
exact synchronism with the talking cur-
rent. The vibrations of the armature,
magnified hy the lever, are communicated
to the center of the disk of mieca. and
force it into vibration. Iere again we
must think of the Chladni plate, and for
high notes muy pieture to ourselves the
division of the mica disk into areas vary-
Ing in size with the pitch of the note, com-
paviatively large areas for the low notes
and small ones for the high notes,

The principle, it will be seen, is very
simple, but the greatest care has to he
exercised in every detail of construction
and in the selection of the materials. The
core of the magnet is almost a true prism,
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and in the illustration, 1o show its lamina-
tion, it is opened up like a fan, but this
is merely done as a demonstration.
Directly to the right of this fun, as we
may term it, the core appears in its real
state. The little extension seen on the top
is used for riveting it to the pole of the
magnet,

The magnet (N) of horseshoe shape has
one long and one short leg. To the short
leg is secured one end of the armature
(M) and this faces the core of the speak-
ing coil. The core is rectangular so that
the speaking cuil is also of rectangular
contour. From the end of the armature
a little bolt runs to a lever (0O). The long
end of the lever is connected to the center
of & miea diaphragm (L) by a belt. The
<hort arm of the lever can he adjusted by
a4 small serew (K) which regulutes the
distance of the armature (M) from the
pole or end of the core of the spenking
coil. It will be observed that this is a
distinet departure from the ordinary tele-
phone receiver as there is no iron dia-
phragm. By screwing the adjusting
screw (K) in or out, the loudness of the

the instrument there is an  adjusting
screw (G), which adjusts the pressure on
the back (12) of the carbon capsule. A
resilient ring presses on the ecenter of
the diaphragmi (A). When the screw is
withdrawn to the extrenie limit there is
less than one-tenth of an ounee pressure
on the diaphragm. A whisper 30 feet
distant is suflicient to cause it to et and
the voice can be heard at the distant end
of the circuit. The diaphragm (A) is
dished about one thirty-second inch, and
this ix said fo add considerably to the
sensitiveness  of the instrument.  The
microphime is said to have been known
to pick up the tick of a clock 40 feet dis-
tant.  (13) and (J) are the fasteners to
secure it in place.

After having attended several demon-
strations of this system, the opinion was
formed that the system is distinguished
by the clurity of its enunciation. A great
many loud speakers have been deficient
in this point. Of course, poor enunciation

does not matter so much for music or sing-
ing, but when it comes to the imparting of
absolute words and sentences in messages,
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in a tigure of a man a receiver and trans-
mitter. This figure can be used for giving
information in department stores and the
like., If anybody wishes to know on what
floor of a great store he can tind any given
article, he would address the manikin ex-
actly &s if it were a human being, and the
attendant at a distant oftfice will at once
respond.

In the figure now used for demonstra-
tion purposes the transmitter is placed in
an opening of the vest in lower end of
the scarf, so that it is almnost invisible.
The tlat microphone blends in with the
silk of the tie so that it is hardly notice-
able. The loud speaking receiver is placed
in the hat; the idea eventually is to have
a papier mache head and have the receiver
within it, but this, of course, is a mere
matter of detail. Quite a striking dummy
of a man was secured, and gives a very
good exposition of this use of the loud
speaker. It would certainly seem that a
speaking figure would be a very impressive
adverfisement.

Another idea is to utilize it in subway
trains for announcing to the occupants of

Left. Connections of supersensitive microphone
on loud speaker: (Q) is the microphone; (T) is a
receiver which talks into an ordinary transmitter
(U); this takes the voice to the distant person

} to. When the answer comes it is received

instrument is regulated, so that it is in
each case adjusted to suit the customer
or he can do it for himself. The little
laminated core, it s said. nas a wider
oscillatory range than that of any dia-
phriagm and the electrical voice is said in
this instance to be identical with the
natural. The sound chamber is of heavy
bakelite, and a mica diaphragm (L) is
clamped and held in position between
rubber gaskets around the periphery. It
will be seen that the instrument gives me-
chanieal amplification and the laminated
armature and general construction are
said to give magnetic amplification also.

The operation of this receiver is wonder-
fully good : the natural voice of a distant
speaker issues from it alinost as if he were
present. Seated at a table or desk, one
of these instruments at the other end of
the room will give you its message, just
as if the person communicating with you
were there in propria persona.

In line with the loud speaker which em-
bodies the level arm principle we have
described, and which depends also for its
action upon the selection of material of
which it is constructed, a transmitter in
the shape of a very sensitive microphone
is constructed. This is a granulated car-
‘bon microphone with a very large dia-
phragm and of very great power.

The transmitter is a microphone whose
sensitiveness is extreme. The carhon
granunles (I') are contained in a resilient
ring (C). At the center of the back of

it is all important, As the outfit is sup-
plied, for commercial uses it would seem
to present the luxury of telephoning. The
apparatus can be placed on top of a book-
case, back of a desk or anywhere desired,
and the conversation can be carried on in
a natural tone of voice, with a person who
is miles distant and with replies coming
back in a natural voice, as if he were only
across the table,

The sensitiveness of the instrument can
be adjusted by a screw, and at the limit
of sensitiveness the smallest sound can be
heard. As an experiment the microphone
has been shut up in a burglar-proof safe
and the receiver which was connected to
it would repeat sounds made cutside the
safe. This gave a suggestion that to pro-
tect safes, microphones should be shut up
in them, and any attempt of a burglar to
open them, by hammering or chiseling the
door, working on the lock, or the noise of
a drill, would be transmitted at once to
any desired place and notify the guardian
that a robbery was being attempted.

The system embodying these instru-
mentx has been worked out for police use.
It is proposed to have transmitting boxes
throughout the city, the opening of the
door of which closes the circuit and leaves
all ready for telephoning. There would
be no instrument to unhang, no receiver to
be held against the ear; it will all be done
in the open,

Another rather curious suggestion, yet
one that seems very practical, is to place

by the telephone shown at the bottom of the
standard (U), resting on_a spring switch. This
talks into a microphone (V) and by the induction

coil repeats into the loud speaker (R). (W) is the
battery.

Above. View of the microphone and telephone
mountings.

the car the approach of stations, and, of
course, the regular depot service is pro-
vided for.

An interesting application is a case with
two openings containing the apparatus, a
transmitter and receiver. It is so con-
structed with openings at the end that a
regular telephone transmitter can bhe
placed on a table or desk with its mouth
facinz the mouth of the transmitter.
Lower down is the loud speaker and the
telephone receiver has its message deliv-
ered as if by a person speaking, so that
it can be heard 20 or 30 feet away.

But this is not all. For by the adjust-
ment of any screw we have alluded to the
lowdress can be changed so that the voice
will be heard only two feet away, if it is
desired to keep it private. The same case
or box can be spoken into, and the micro-
phone will transmit the voice through the
ordinary telephone system.

The adjusting feature alluded to above
is a very nice addition; it is a very small
serew which would escape notice, but by
which any desired degree of loudness can
be obtained. 1n one of the illustrations
the very accessible position of the screw
ix indieated by an arrow pointing at it.
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Awards in the $50 Special Prize Contest

For Junior Electricians and Electrical Experimenters

First Prize, $25.

R. A. Marshall,
4005 Northrop St.,
Richmond, Va.

Second Prize, $15

Philo Farnsworth,
47 W. Seventh North, Box 4,
Provo, Utah.

Third Prize, $10
Roscoe Betts,

Arcadia, Nebr.

Ist Hon. Mention

William Meagher
4216 Third Ave.,
New York City

2nd. Hon. Mention

George A. Zwald,
1333 Crease St.,
Philadelphia, Pa.

First Prize

Solenoid Motor
By R. A. MArRsSHALL

HIS type of solenoid motor is an
original idea.

The motor has two coils (A) and (B)
which operate as follows: Coil (A) pulls
core (C) in a reverse direction until the
ring on the slide rod strikes the ring on
rod (D), which slides back and opens
the circuit in coil (A) and closes the cir-
cuit of coil (B). Coil (B) then pulls the
core (C) in a forward direction until the
ring on the slide rod strikes the ring on
the rod (D) and opens the circuit of the
coil (B) and closes the circuit of the coil
(A). This explains one revolution.

The circuit of the motor is clearly
shown,

Very ingenious reciprocating engine operated by
two solenoids, one giving the forward and the
other the back stroke.

Second Prize

Liquid Milliammeter
By PHILo FARNSWORTH

ELECTRICAL experimenters frequently
have use for a milliammeter. The
diagram shows a very sensitive and easily
made instrument,

The material needed is a watchcase
telephone receiver, a glass tube of very
small bore (the smaller the better), and
the top of a small funnel tube. The dia-
gram shows clearly how they are assem-
bled. The diaphragm of the telephone re-
ceiver should be sealed with pitch to the
cap of the recelver case.

When the magnet is excited it attracts
the diaphragm, which bends downward,
enlarging the space filled with the liquid,
so that the column thereof sinks in the
tube. With more current it sinks more,
with less current it rises. It must be
calibrated by comparison with a correct
instrument.

GLASS TUBE OF _
SMALL BORE

COLORED LIQUID |
1

TELEPHONE RE!‘:EIVI’.RI

_"'-"_I_EL ~

A telephone case used to contain liguid, which
rises in a capillary tube and changes its height of
column according to the attraction exerted on the
diaphragm by the telephone magnet, which dia-
phragm forms the bottom of the liquid receptacle,
so as to give readings of current strength,

Third Prize

Spark Plug Tester
By RoscoE BErTs

METAL STRIP

ENGINE BLOCK

An instrument for automobilists, A spark plug
mounted in an insulating handle of wood or fibre,
is used to test the condition of plugs mounted on
the engine.

CONVENIENT spark plug tester may
be constructed by fastening a small
wooden handle to a spark plug by means
of a metal strap and a small stove bolt.
When testing an engine spark plug
merely place the tester plug as shown in
the illustration and if the engine plug is
working a spark will be seen at the gap
of the tester plug.
The instrument is cheap and small and
may be easily carried in the toolbox.

$50 IN PRIZES

. A special prize contest for Jun-
ior Electricians and Electrical Ex-
perimenters will be held each
month. There will be three monthly
prizes as follows:
First Prize $25.00 in 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 sketch will do.

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

Address Editor, Electrical Wrin-
kle Contest, in care of this publi-
cation. Contest closes on the 15th
of each month of issue.

I1st Honorable Mention
Kitchen Beater

By WILL1AM MEAGHER
HIS kitchen beater is for use where
electric power cannot be had, as it
will operate with a battery.

A small battery motor is fastened to the
upright board (B). A round brass rod the
same size as the shaft is fastened to (S).

A good way to do this is to take a piece
of small brass pipe about one-half inch
long and slip it on the ends of the motor
shaft and the brass. Now solder it on
and it will hold them firmly together.

The two pieces of copper (C') and (C?)

SMALL
BATTERY MOTOR

BRAS5 PIPE

BRASS ROD

METAL cuP

A kitchen beater and drink mixer. We presume
the drinks will only be milk shakes. The metal
cup containing the liquid when pushed between
two springs closes the circuit.

serve the purpose of holding the metal
cup in place. They also act as a switch
which turns on the current when the cup
is placed under the motor and between
them, and stops it when it is taken away.
The cup simply closes and opens the cir-
cuit between the two pieces of copper. To
make it easier to put the cup under, the
upright board should be sawed in half
and two small hinges (A) fastened to it.

2d Honorable Mention
Electric Alarm Clock

By GEORGE A. ZwALD
SIMPLE electric alarm clock made
from an eight-day clock is Dbeing
used successfully by the writer.

— CONNECTING
BLOCK

D
i

b

! 8 7 : ;2; e Iill
%;—_E—I—Fl:; ﬁ rr [
| © (i
B i f h
_lmlm SWITCH KNOB  TO BEL_L—_

. An clectric alarm clock the time of whose alarm
is fixed by setting an outside and separate twelve-
point switch,

(Continued on page 600)




‘a

Practical Electrics for August, 1924

;5 ;
.

=
TE

Q) O

§o iy e

Experiments with Burnt-Out
Audion Tubes

URNT-OUT audion tubes can beconie
very useful as Geissler tubes, window
display lights, or other entertaining ways
of displaying static electrical phenomena.
No- socket should be used as this ex-
ternally shorts the tube. The secondaries

\Q\\ ! ’4 A y

VACUUM TUBE

SPARK COIL

W

BATTERY — z =

Burnt-out audion tube used as a vncnlnﬁ tube or
G;iuler tube illuminated by an induction coil dis-
charge.

of a small spark coil (a Ford coil will
do) are connected to the grid and the
diagonal filament connection, respectively,
of the burnt-out tube, by means of two
small wires (about No. 24) twisted
around the prongs.

Care should be taken that the wires
are not near the brass jacket as this ex-
ternally short circuits the tube, just as
the socket would do. It is sometimes
(though seldom) necessary, that a small
piece of glass be held between the prongs
to prevent sparking.

In the tube (a Cunningham C. 300)
used by the writer, the inner surface of
the glass was covered by a vivid bluish-
green while on, and inside, the plate was
a reddish-orange glow; this two-color ef-
fect was very marked, and produced a
mysterious, ghostly effect.

Contributed by LEo J. SCHULTHEIS.

Long-Life Dry Cell

1|, 6LASS JAR

‘Al —~ pasTE

A dry cell which can be constructed at home,
and which owing to its size and general features
of construction will last a long while and can be
rc{ill:lt.l after the zinc is perforated and partly dis-
solve

HIS cell is contained in a glass jar
and on account of its size may be ex-
pected to last much longer than the ordi-
nary dry cell purchased in the stores.
The container {is fairly large, three
inches in diameter and six inches high. A
zinc cylinder made out of reasonably
heavy sheet zine, 214 inches in diameter
and 5% inches high, sits inside it.

_f

Within the zinc cylinder and against it
there is a lining of thick blotting paper
to prevent the paste from coming in con-
tact with the metal. In the center of the
jar there is a carbon from a discarded dry
cell. When the paste is in position and
the sealing compound poured on, the car-
bon will be held fixed in place.

The paste is made as follows: Hydro-
chloric acid is diluted with three volumes
of water. Next measure out with a cup
or even with a teaspoon or tablespoon
four parts of crushed charcoal, two parts
of flour, and one part of plaster of paris.
After the dry powders are well mixed, the
acid solution is added thereto, and all is
thoroughly stirred, and holding the carbon
in a central position, the mixture is poured
into the jar. There must be sufficient to
fill it up nearly to the top of zinc. After
it has set, the sealing compound is melted
and poured over the contents so as to come
up practically level with the top of the

Jar.
The writer claims that this cell will last
a long time, because it is unaffected in
operation, even if the zinc is perforated
through and through.
Contributed by LESTER THOMAS.

Experiment in Counter Electro-
motive Force

TO 110 V. 100 WATT LAMP

LINE /

An interesting and simple experiment in counter
electromotive force. This is the element which
governs the field of rotation of an electric motor.

PECULIAR experience with 110-volt

D. C. may interest the reader. Hook
two 100-watt lights in serles with a small
motor as shown in the illustration, throw
in the switch and the lights will light.
Give the motor a spin and the lights will
go out, and the motor wiil continue to run
until a load is put on it; then the motor
will stop and the lights will light again.

This simple experiment illustrates very
strongly the purpose and use of starting
boxes for starting large motors. YWhen the
motor is idle, a large current passes which
may injure it unless a resistance, the start-
ing box, is connected in the circuit.

As the motor speeds up, it acts as a
generator and generates a counter e. m. f.
that opposes the applied e. m. f. and limits
the current, after which the starting box
resistance is disconnected from the circuit.

Contributed by DiLLARD S, WRIGHT.

Automatic Battery Charging
Switch

HEN charging storage batteries

from the lighting current, the cur-
rent may just happen to be turned off at
the power house, thus causing the battery
to discharge. The writer has designed
an automatic switch which will prove
quite helpful.

The switch is made on the order of a
relay, the coils being wound with heavy
wire and with as few turns as possible.
Just enough wire is used to give the mag-
nets the desired pull. The contact point
is fitted with a screw for regulating its
relation with the iron armature, which

latter forms the switch. An insulating
handle is placed on the armature as
shown, The switch is wired with the
charger, battery, etc., as shown,

When operating, the current is turned
on and the armature is thrown towards
the magnet so as to draw it to them,
thus completing the circuit. If the cur-

x@ K3
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CHARGER

&~

4\
OF POLE TOP
COPPER RING

A switch for charging a storage battery. If the
current ceases, the switch opens, s0 as to prevent
the battery discharging. A copper ring surrounds
the magnet pole to prevent contact of armature
with iron.

rent should be shut off, the magnet will
loge its pull on the armature and It will
return to normal position, thus breaking
the circuit.

Contributed by EvERMONT FISEL.

Adjustable Bench-Lamp

NOVEL and extremely efficient ad-

juster for the lamp over the work-
bench is shown in the accompanying illus-
tration.

A semi-circular block is cut from a one-
inch pine board and this is nailed upon
the wall above the work-bench in the posi-
tion shown. Beside it a length of heavy
spring-wire is fastened with staples, the
portion close to the wall being made into
a double loop to support the wire at the
angle shown. A loop at the other end of
the wire provides for attachment of the
drop-cord supporting the lamp.

-
? R
: HEAVY SPRING WIRE |

A
! [‘STAPLES

Very simple and exceedingly effective adjustment
bracket for a burner so that its height above a
workbench or table can be regulated.

Several nails are driven into the board
along the outer edge so that the lamp can
be moved up or down and supported at
any desired height by swinging the wire
against the board and beneath one of the
projecting nalls,

Contributed by G. E. HENDRICKSON.
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Simple Time Switch
By PErry D, Wirsox

TIME switch is something that comes

in handy for the performance of nu-
merous tasks. The switch described is
easily constructed, is simple to operate,
and will last as long as the clock, and
then some.

It can be used to wake you up in the
morning by merely adding a bell and bat-
tery. It lifted the writer from slumber
every wmorning for two years in time to
take the milk away from the cow.

You can put a light out in the hen-

LIS SLOT FOR STRING

SWITCH MOUSE TRAP

STIFF WIRE

The old story of a clock operating a time switch,
but to make the action sudden, a mouse trap is
used and a good knife switch gives a first class
contact.

house, connect it up with the time switch,
set the clock for three in the cold A. M.,
and jolly the hens into laying more eggs.
Note that I only suggest this. I have no
desire to become entangled with the S. P.
C. F. (Society for Prevention of Cruelty
to Fowls,)

To make the switch, secure the follow-
ing properties: One clock, one single pole
single throw switch, and one first class,
A No. 1 mouse trap.

Mount the switch on a short post, the
top of which has been cut with a slant.
Mount the post on a shelf or in some
other convenient place. Cut a narrow
slot in the mouse trap about ar inch long.
Cut a corresponding slot in the top of the
post. Mount the trap on top of the post
as shown in the illustration.

Rlemove the bell from the clock and
solder a short, stiff wire to the hammer.
Set the clock near the switch and bend the
wire until it will trip the trigger on the
trap. Tie a short piece of heavy cord to
the handle of the switch and also to the
deadly part of the trap. The switch
should not work too stifly. The string
must be short enough to allow the trap
to jerk the switch closed.

That's all; go to it, fellows.

The point is that the switch is closed
with a jerk, not in a slow and undesirable
way.

Appliance for the Electric Flatiron

HIE illustration shows a simple method
of holding an electric iron cord out
of the way. The weight keeps a tension

The flexible cord of an electric iron is held up
out of the way by a string passing over a pulley
with a counterweight on its end. The weight of
the iron takes care of the counterweight.

on the cord and holds it up and out of
the way of the user.
Contributed by W. T. MARKOWSKI.
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Small Toy Transformer
HIS toy transformer can be con-
structed from odds and ends picked
up in the shop. It consists of a good sized

hell transformer, a fuse block, two rotary

TED

Outside view of a miniature transformer made
of simple appliances; the construction ean be un-
dertaken by anyone of ordinary mechanical ability.

switches, five contacts, three stops, two
hard rubber binding posts, a bushing for
the cord, and the cord with an attach-
ment plug,

The switch mounting was made from
small section of formica, but a piece of
hard wood may be substituted in its place.

//0Y—
A.C.

QO

Y 2 Marsrall
Wiring diagram of the above transformer, eluci-
dating clearly its construction.

After being assembled the whole was
given two coats of mahogany stain, and
constructed thus presented a very neat
appearance,

The arrangement of parts is evident,

from the drawing and wiring diagram.
No dimensions are given, as any bell
transformer may be used and different
makes vary widely in size,

By changing the positions of the rotary
switches three different voltages may be
obtained. Use three ampere fuse plugs in
the fuse block.

Contributed by JAMEs P. MARSHALL.

Simple Oscillograph
CURRENT is passed through a wire
hanging between the poles of a per-
manent magnet.

sl 110 V. LAMP PIECE OF
N %

Simple oscillograph, valuable because it illus-
trates the construction of what is often considered
a very recondite apparatus, but which is here
shown to be of real simplicity,

A beam of light focused on a plece of
mica or glass attached to the center of this
wire will be reflected on a piece of paper
or any other suitable surface, and will
show the oscillations of the wire.

The wire will oscillate according to the
frequency of the current. The lawp which
is put in the line with this apparatus to
keep the fuses from burning out may also
be used as the source of light.

Contributed by W. A. PETERSON.

Door Bell Hook-Ups

NE way of distinguishing the point

from which a bell was rung is by
means of one or two lamps. In the first
connection a lamnp lights and tells the
story. Only one lamp is on the circuit.
When the bell rings one can tell from
which source it was rung by simply look-
ing at the light. If the bulb lights, but-
ton No. 1 was pressed. If not, button 2
was pressed.

If the telephone bell sounds like the
doorbell the bell may be wired as in
lower diagram. Here the color of the
lamp tells which button wag pressed.
When the green bulb lights, button No. 1
was pressed; when the red bulb lights,
button No. 2 was pressed, and if none
lights the telephone bell rang. .

Contributed by EARL F. RUETER.

PUSH BUTTON

i

GREEN PusH BUTTON

i

RED

to

Two connections for a door bell, using an indi-
cating lamp or a pair of them to tell which bell
is being rung.
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Simple Electric Motor

VERY simple motor to be constructed
from parts that have heen discarded
or found around the workshop, may he
easily made hy carefully studying the fol-
lowing description. While this motor has
little power, it is very interesting and
instructive.
A straight electro magnet is secured,
or may be wound, using a large iron holt

Plan view of a simply constructed electric motor
on a miniature scale, which will give good speed
rather than power.

to form the core. On each end of the
magnet are placed, on the ends of the bolt,
which is the core as stated above, two
iron bars, holes having been drilled seo
that they will fit on the bolt, and they
are leld solid with a nut. These are pole
pieces. This nut also helps to hold the
magnet and the two pole pieces to the
base. Referring to the two illustrations
(Z) is the magnet, and (F, F) the iron
pole pieces.

The next part to make, and probably the
most diflicult, is the armature. A threaded
shaft is secured and on this is slipped a
small iron bar with a hole drilled in the
exact center, This bar should be of such
length that it will rotate freely between
the poles of the magnet. Also a solid
wood or fibre cylinder, with hole through
the center, is slipped on the rod, or shaft,
The cylinder is held solidly to the shaft
with lock-nuts. A section of copper or
brass tubing of the same length as the
wood cylinder is secured, and split in
haif. This is placed over the cylinder so
the two separate pieces of tubing do not
touch each other. They may be secured
solidly to the cylinder with a good glue,
and a silk thread wrapped around each
end as shown in the drawing, (A) de-
notes the iron bar, and (C) the commu-
tator, as the cylinder with the tubing is
now called. The iron bar is wound with
cotton covered magnet wire, and con-
nected to the commutator bars, which are
the two separate pieces of tubing, as de-
scribed.

Two supports are made from metal and
mounted, as shown, at (S) in both figures.
These are arranged so that the arma-
ture will rotate between the pole pieces of
the magnet. Two brushes (B) are made of
spring brass and placed as shown, so that

Elevation of a simple electric motor, showing
the relation of parts and arrangement of brushes,

they will make contact with the commu-
tator pieces. The two binding posts are
arranged for connection to the current cir-
cuit. The magnets may either be con-
nected in series, or parallel with each
other; however, it would be best to ex-
periment by connecting them In different
ways.
Contributed by EVERMONT FISEL.

Locating Water Depth

SIMPLE and accurate method of lo-
cating the surface of water in a well
is shown in the illustration.

A length of ordinary flexible lamp cord
is connected at one end to a hell and dry
cell, two cells heing used if the lamp cord
is very long. At the other end the lamp
cord is connected to an automatic switch
which operates when striking the water.

The switch consists of a short length
of B4-inch pipe with a wooden plug at the
upper end and a cork with a tin disk
tacked on top inserted at the other end,
the lower edge of the pipe being ham-
mered over to keep the cork from falling
out.

‘Two small-diameter brass bolts are
passed through the wooden pliug and the
ends of the lamp cord are ccnnected to
them. The bolts are disconnected elec-
trically. As soon as the cork rises in the
pipe and pushes it against the bolts (the
tin disk making the contact), the circuit
is closed, the bell is rung, indicating that
the surface of the water has been reached.

Contributed by W. J. JACKSoON.

Very simple and ingenious electric apparatus
for determining the depth of a well; when the
little capsule reaches the water level, the bell
rings.

A Revolution

in radio. A new principle has re-
cently been discovered which does
away with all “B” batteries as well
as all high-tension current supply
for radio outfits. Only the fila-
ment lighting supply—the “A”
battery is now used. This revolu-
tionary invention does away with
all accidental blown-out vacuum
tubes and also makes listening-in
a great deal better as it does away
with “B” battery noises.

Read all about it in the August
issue of Rap1o NEws.

Some Articles in August Issue
“Radio News”
The Solodyne Circuit.

Solodyne Circuit Using Standard
Tubes.

Working Vacuum Tubes Without
“B” Batteries.
By John Scott-Taggart.

The Tropadyne Circuit.
By Clyde J. Fitch.

How to Build Radio Sets.
By H. E. Benedict.

The Importance of the Trivial.
By Sir Oliver Lodge.

Home-Made Microphone

HIS microphone differs from the type
zenerally constructed, as it is adjusted
by two dry battery terminal nuts instead
of by taking out or adding carbon grains.
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A burnt-out fuse plug with a thread
in it is required. Ilemove the threaded
part from the plug. Next bend up the
flange that holds the mica in place and
remove it. The center contact is next
removed. It can De taken out easily by
drilling a hole through it. The drill used
should be smaller than the hole in the
porcelain.

CuT,
===r= CARBON ROD
BINDING POST

=

SAWED-OFF
==} BATTERY CARBON

FUSE PLUG

A very nice h de microp using a
plug fuse case for the body, with carbon granules.

Shp a washer over a small brass bolt
and place it in the hole with the head on
the inside. Put another washer over the
bolt, place a battery nut upon it and
screw up as shown in the diagram. This
forms one connector on the transmitter.

Secure the positive post and carbon rod
of an old unit dry cell. This kind of
hattery has a longer binding post than
the ordinary type. Cut a disk from the
binding post end with a hacksaw, at the
sume time cutting through the post where
it extends into the carbon. Reduce the
diameter of the disk with a grindstone
or file until it fits inside of the fuse plug
loosely. With a knife split the mica win-
dow into a thin diaphragm. In the center
make a hole for the binding post on the
carhon disk.

A battery nut is next placed upon the
bhinding post and screwed up part way.
The binding post is then put through the
hole in the diaphragm and another nut
screwed on behind it. The hole in the
fuse plug is now partly filled with carbon
erains. The microphone is then assembled
as shown in the diagram.

Contridbuted by WirLiaxm F. CLARKE.

Spark Plug as Vaporizer

HYE spark plug fitted with a heating
coil as shown in the illustration can
he used as an electric vaporizer, water
heater, cigar lighter, etc. The spark plug

shown was used as an electric vaporizer,
which was installed on a gasoline motor
manmifold.

This electric vaporizer consists of an
old spark plug with six inches of No. 22
German silver wire coiled and brazed as
When

the current is turned on

-

aul
B . - 5

Spark plug employed to vaporize gasoline for
starting an automobile engine. When the engine
starts the plug is thrown out of action. It is
placed near the carburetor in the manifold.

shown.

{

L 5

Kesistance
wire

the resistance wire becomes red hot. This
will vaporize the fuel and make the motor
easy to start. The current may be turned
on by a switch on the dash a few seconds
before stepping on the starter, or crank-
ing After the engine is started and
wacmed up turn off the switch to the
vaporizer.
Contributed by M. SKAER.
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Sound Release Mechanism

" N T HEN we read of the President or
other official starting an exposition
from a distant point by pushing a
button, we marvel at the mechanism which
makes possible this control. To utter a

single word and cause a piece of mechan-

--WO0D

SILVER
| CONTACT

L PaPER
DIAPHRAGM

—SILVER
WIRE

SILVER CONTACT

PAPER DWAPHRAGM

ADJUSTING
SCREW

General details of a superior voice-switch, one
which is relcased by the ejaculation of a word,
80 as to start any electric motor into action.

ism to start in operation also appeurs a
most uncanny and diflicult feat. This is
far from ditlicult, however, and the veriest
amateur in eleetricity can make up a sin-
ple mechanism which, on the sound of a
voice or at the sound of hands or books
being slapped together, will operate n re-
lease gear or throw a heavy electric
contact and put mechanisim into operation.

The diagram appended shows the simple
parts and connections which will serve
as a basis for some interesting and en-
lightening experiments. The materials re-
qulred are, mainly, one or more dry hat-
teries, a magnet or bell coil, a small
spring, some contacts and a simply wiude
diaphragn.

The assembly is made on a plain board
for convenience, and the several parts
comprising the trip mechanism are
mounted adjacent to this.

The diaphiragm is made by cutting out
a circular opening in the hoard about
seven inches in diameter, and stretching
over this any tough paper. such as parch-
nient, while wet, and securely gluing the
edges down,

When this is dry a small piece of silver
is glued to the center with a small strand

SPRING
~
TONGUE OF RELEASE

SCREW EYE
TO AIRSHIP

/

Details of a release for an airship to be actuated
by the switch just described.

of copper wire soldered to it at one edge
and used to make a circuit with the other
parts. A small and delicate contact is
made from drawn silver wire bent to resr
Hghtly over the center contaet and se-
cured ountside the diaphragm.

The magnet or bell coils are secured to
the panel and a hinged tongue, to make
contact with the center bars of the mag-
net coils, is also mounted on the panel.
Under this tongue a small flat ar coil
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spring is pliced so that it will push out
when the magnets are not excited and do
not draw it down.

Cuder the silver wire contact to the cen-
ter of the diaphragm is a small screw for
varying the pressure of the contact. The
battery is connected into the circuit so
that the current will tiow through the
contacts on the diaphragin, through the
coils and to the battery. Inasmuch as
the break of the circuit is stight when the
diaphragm is vibrated by the voice, it will
be necessary to maintain a very light con-
tact, and the wire making it will bound
off altogether, or momentarily, when the
disc vibrates. At the same time the spring
behind the tongue or release must he sufli-
ciently active to thrust the tongue back
before the magnet reacts at the succeeding
contact,

It is advisable to include in the gear
small adjusting screws to increase the
spring tension as suggested for the con-
tact. Now as to the operating device for
release, a single wire extension can be
made from the tongue, which will pull out
of release when the diaphragm acts, or the
tongue can be made part of an eleetric
switch, and the upper end will throw over
and make up another contact.

In connection with the release gear de-
seribed, a small airship was mounted on
i thin wire across a room, the wire in-

The toy airship suspended by its wire and of
which the release mechanism and general connec-
tions are shown.

clining downward, so that the toy airship
would glide across the roon1 when set free.
The wire extended from the tongue en-
gaged a screw eye in the bow of the ship,
so that a person could step up near the
release and at the word “Start” the ship
would start on the journey. This only
demonstrates one of the various applica-
tions of this most simple but highly inter-
esting device which converts sound into
motion,
Contributed by G. A. LUERs.

Toaster Window Display

NE of the twentieth century improve-

nments in electric toasters is a con-
struction in which the turning of its han-
dle reverses the piece of toast, exposing
the other side to the heat.

Our illustration shows a way of ex-
hibiting the device in a show window.
The toaster is snpported on a shelf over
a 10-inch oscillating fan in a good posi-
tion as regards spectators. The fan
blades and guard are removed, and as
thin a belt or cord as will do the work
is earried around the knobs (BB) and (),
and wrapped around one of the knobs
two or three times to give it a grip.

One end of the cord is fastened to the
frame of the fan motor ; this point appears
on the illustration on the left; then after
the cord has passed over (B) and around

(C) three or four times, the other end
is fastened to the tabie on which the fan
stands, and is carried around the oscillat-
ing part of the fan at (D). As the fan
wriggles back and forth, it will keep the
toaster in operation and illustrate clearly
its advantages.

The concealed electric fan is used as a motor
to actuate an electric toaster which turns the toast
s0 as to expose first one side and then the other
to its heat. A good window display.

Holder for Rewinding Stators

MASSACHUSETTS electric service

company uses an interesting device
to facilitate holding motor stators during
rewinding operations,

The device consists of a flexible metal-
lic holder constructed out of a piece of
strap iron. This piece of iron is about
28 inches long and is bent into the shape
of a U-clamp, with upper ends held in
place by adjustable rods and bolts. The
lower end is bolted to the bench.

The whole outtit forms a receptacle
with adjustability to a wide variety of
motor frames ranging from 6 inches in
diameter to 9 inches. The strap iron used
is 2 inches wide and 3% inch thick. The
tie rod at the top is 34 inch in diameter
and a 3-inch bolt fastens it to the bench.
The device stands about 11 inches high.

-TIE ROD

STRAP 1RON

MOTOR STATOR

VARIABLE
DIAMETER -9’

BASE

Simple stop arrangement for holding motor
ﬁ.elds. adjustable for a considerable variety of
sizes,

The flexibility of the band of steel is the
reason why it wiil tit so many diameters
of stators as said above. The classic way
of making such a clamp fit a large range
of eylinders is to put two sharp bends in
it, so that the cylinders are gripped by
straight portions of the strap which come
in contact with the cylinder in only four
places.

Contributed by R. FRANKLIN MUNDORFF.
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Lampshade Window Display

THE revolving lampshade revolved by
heat is more or less common, but this
adaptation of it is original.

The vanes, as may be seen, are merely
“fi;ure seven” cuts in the top of the oat-
meal box, with the flaps bent up. This
provides a method of propulsion, since the
heated air rising from the electric light
passes up through the vanes, acting upon
them as wind on a windmill.

A strip of clear celluloid is substi-
tuted for cardboard around the cylinder.

—AQ0Z -

’///: -
WINDOW DISPLAY

The familiar revolving lamp shade is ml(!e to
project words or other things upon a screen in 3
window so as to attract attention.

Upon this are written words, in a single
line, continuing clear around the cylinder.
The light inside the box projects the char-
acters written on the celluloid through the
lens upon the screen. As the box ro-
tates slowly, one word after another moves
across the screen, producing a novel and
unique effect.

This is best suited for advertising in a
show window, etc. If this apparatus is
installed in a store window, concealed ex-
cept for the lens, behind the other articles
on display, and a semi-transparent screen
is pasted on the window, people passing
by will see nothing but the words on the
screen in front of them and will be im-

HEAT VANES

PASTEBOARD CARTON

SCREEN LENS

CELLULOID STRIP

LAMP SOCKET

General details and layout of the above ap-
paratus showing relation of revolving shade, pro-
jection lens and screen.

pelled by curiosity to stop and read them.
This disturbs the window display in no
way.

In the illustration the words are seen
reading backward. This is becanse people
outside will see the words through the
screen, not upon it

Contributed by ROBERT NEWMAN.

Simple Home-Made Compass

AVERY simple compass may be con-
structed from parts found Ilying
around almost every home. The building
of the compass will no doubt afford much
amusement and the apparently primitive
instrument may even prove quite useful.
The main part of the compass is the
index needle or pointer, This may be cut
from an old clock spring or razor blade
with an emery wheel, care being observed
that the steel does not lose its “temper.”

After cutting the pointer in the shape
shown, the temper is removed from the
center so that it may be bent, etc. This
is done by heating it at this point but
keeping the two ends cool. To ensure this
the ends may be pushed into small pota-
toes and the center heated in the flame
of an alcohol torch. After the temper
is removed, it is bent as shown. A small
dent is made in the central crease with
a nail.

A cork is procured and a brass pin is
pushed through it, with its peint in an
upright position. Some pins are made of
steel and such would not answer. If de-
sired a small dial may be made and placed
below the needle.

One end of the pointer is painted blue
or black and the needle is magnetized
by rubbing it on the poles of a magnet,
One of the points is rubbed on the north
pole and the other on the south pole. The
pointer is placed on the upright pin so
that the dent in the needle fits over the
point of the pin. The painted end of
the needle should peint to the north.

We Pay One Cent a Word

W E 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 ac-
cepted articles. If you have per-
formed any movel experiments, if
you see anything new electrical, if
you know of some new electrical
stunt be sure to let us hear from
you. Articles with good photo-
graphs are particularly desirable.
Write legibly, in ink, and on ome
side of the paper only. EDITOR.

To secure balance a little more steel may
be ground off one of the points to give
it equilibrium. It is well to magnetize
the pointer and try it out before painting
one of the points, in order to be certain
that the right one is colored.

Coniributed by EVERMONT FISEL.

DENT

POINTER CUT FROM
SPR'NG 7

RAZOR
BLADE/

— 0‘
TEMPER ‘REMOVED FROM

CENTER AND FOLDED ON
DOTTED LINES

PAINTED

TEMPER
NOT REMOVED

PLAN OF DIAL

Home-made compass; the necdle may be made
from a safety razor blade. It will be found to be
a very delicate instrument.

Tin Can Dinosaur

HILDREN usually like to have a toy
that moves by itself, especially if the
actions caused by that toy resemble those
of some living thing. The tin can dino-
saur will move its long neck and head
up and dewn, and at the same time raise
and lower its tail simultaneously. These
antics will amuse any child, especially if
lie can control the movements from some
distant point. Closing the switch causes
the tin can dinosaur to raise his tail and
lower his head. When the switch is
opened it promptly raises its head again,
at the same time lowering its tail.
An ordinary tin can is used for the
body of the toy. A piece of broomstick
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makes a very fine neck; a thick piece of
wire can be bent into n comical tail; four
long, flat-headed bolts or nails make the
legs of the toy.

On the inside of the body a hollow
solenoid is mounted. When current from
a dry cell tlows through this coil it pulls
up the iron plunger which is attached to
the leng screw extending from the neck.
This lowers the head. A greased cord
is attached to the end of the wire tail and
is then slipped through two small holes
in the bottom. These act as a pulley.
The cord is then attached to the plunger.

THICK WIRE TAIL END OF BROOMSTICK
GLUED
wooD ELECTRO-MAGN ET

\ TIN CAN pLuncer  °5°7

GREASED
STRING

Reproduction of the great Dinosaur made out
of a tin can, nails, broomstick, and wire. As the
body is made of tin, perhaps it ought to be
called a Tinosaur.

The binding posts should be insulated
from the tin can, and the feet filed flat
for the beast to stand squarely on the
floor.

The toy may be decorated to suit the
person building it. The tail and plunger
must be heavy enough to overbalance the
head and neck in order that it should
return to its natural position.

Contributed by I.. DRIBIN.

Polarized Relay

HIS relay is constructed from two

telephone receivers, minus caps and
diaphragms, mounted on a baseboard as
shown.

On the top of each receiver case is
mounted a brass strip carrying a contact
and adjusting screw. One of these is

CONTACT POINTS
"y

Polarized relay built up with two telephone
receivers facing each other and the armature be-
tween them, the diaphragms being removed. It
acts like a polarized relay although the armature
is of soft iron and not polarized.

wired to the post at (C) and the other to
the post at (D).

The armature is made of iron, and
swings on a pivot between the two receiv-
ers, also carrying contact points at the
upper end. 7The armature is connected
with the post at (E), which serves as a
common post for circuit through (C) or
(D).

The receivers are connected in series
and a little experimenting will be neces-
sary in order to get the receivers con-
nected in such a manner that when the
current is passing in one direction through
the coils, one electro-magnet will tend to
aid its permanent magnet, but at the same
time the other electro-magnet will tend to
counteract the magnetism of its perma-
nent magnet.

Thus it will be seen that when the cur-
rent is flowing in one direction through
the instrument’ it will cause the armature
to make contact at the one post, and at
the other post when the current flows in
the opposite direction.

With four of these instruments two sep-
arate telegraph circuits may be made over
a single wire line.

Contributed by ROSCOE BETTS.
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this department are published various tricks

N
I for window displays, or for any other purpose.
invites manuscripts from contributors.

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

that can be performed by means of the electrical current. Such tricks
This department will pay monthly a first prize of $3.00 for the best

may be used for entertaining,
electrical trick, and the Editor

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

WHEEL

FIG. I F

is that it continues turning when the lamps
produces sufficient up-draft to rotate the shade

OST of us are familiar with the

advertising signs in vogue for store
windows which consist of a propeller
wheel of paper rotated by the rising cur-
rent of hot air from an electric light
bulb. Figure 1 shows the simplest form
of this device. Many styles have been
produced, some of which are placed inside
of a translucent glass globe and ecast
fizures on the globe as the light shines
through the rotating screen.

The Luminous Eye

By FraNk C. FLINT and ARTHUR SUTCLIFF

HI materials needed are a flashlight
and battery, one yard of small, double
wire, one burned-out flashlight bulb, seal-
ing wax, a needle, and a bit of ingenuity.

Tools employed: pliers. soldering iron,
solder and drill.
WIRES
BuLB L
WAX
PIN
S 0 FIG 2
oD
SOCKET:
FIG a4

An electric eye to be worn at the neck, so that
when the current is turned on from a pocket
battery a light will appecar near the collar button.

Take the lens and bulb out of the flash-
light, solder the end of one wire to the
plug on the end of the good bulb, and the
end of the other wire on the brass re-
ceptacle of the same bulb. When this
is done cover the whole up with sealing
wax leaving the glass at the extreme top

Mysterious Sign

METAL PIPE

IG. 2 FIG.3

This is a revolving lamp shade supposed to be constructed to be rotated by the ascending current of air from a burning lamp.

_areextinguished. Within the stem a
In a mysterious manner.

Practically everyone knows how these
devices work, but would be baffled if the
lamp were turned out and the sign still
rotated. This is precisely what the device
illustrated will do. The secret is ex-
plained in Figure 2. Instead of using a
lamp to heat the surrounding air, sn
electric soldering iron is used. This in
itself would make a good attraction in
an electric retail store window.

In Figure 3 is shown a combination of

of the good bulb (as in Fig. 1) uncovered.

Jefore the wax hardens push the head
of the needle into the wax (as in Fig. 2).

When this has been done break off the
glass of the burnt-out bulb and dig out
the contents of the brass receptacle, being
careful not to break the end off.

It is then essential to make a wooden
plug (as in Fig. 3, cross-section). Insert
one of the wires in each of the small
holes, pulling the insulated part well
down into the larger hole.

Bore a small hole in the lead plug of
the old socket. Insert one of the wires
and solder it in place. Solder the other
wire to the brass base of the socket. Put
a drop of shellac in the socket and pull
the socket on over the end of the wooden
plug (as in Fig. 4).

All that remains to be done is to get
a piece of translucent paper, paint an eye
on it and paste it over the glass part of
the good bulb, screw the socket that is on
the end of the wooden plug into the flash-
light in place of the bulb and manipulate
the switch.

A coat of shellac may be put on the
wooden plug to give it a finish,

This may be worn in the following
manner: place it behind your tie, push
the pin into the tie and hide the wire
behind your shirt. In this way you can,
by pushing a button in your pocket, turn
a light on at your neck.

SOLDERING IRON
INSIDE OF
METAL PIPE

soldering iron is concealed,

- S<LAMP
LAMP
w
=" LAMP TURNED / switcH
RISING HOT T OUT AND SIGN
AIR \t ¥ A= SOLDERING
? z‘ { |/ 1RON

TO HO V. LINE

FIG. 4

The mystery
and this, heated by the current,

the two. The soldering iron, however, is
concealed in the lamp standard, so that
everyone will think that only the heat of
the lamp rotates the sign. But when the
lamp is turned out and the sign still
rotates, the mystification increases. Fig-
ure 4 shows how the connections are made,
so that the lamp can be turned off with-
out turning off the iron.

It is an excellent way of puzzling the
alleged electrician.

Wireless Light

TO make a wireless light which appar-
ently remains lighted when the wire
has been cut, fasten a socket of any sort
on an upright panel. The wires are run
down about two inches and through a
hole, but not through the back. They are
run down slanting through the panel and
out at the bottom.

A false wire is connected and put in
through the back and knotted. To oper-

1O YOLTS >

A lamp burned by a concealed connection. The
ostensible connection is cut and the gap exposed
80 as to mystify onlookers.

ate, connect real wires to & 110 volt line
and turn on the switch. Then cut the
false wire and the light will remain on,
apparently jumping the gap. The real
wires should go down through the table
or floor, out of sight.

Contributed by LESLIE CARPENTER.
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I.atest Electrical Patents
Electrode

Magnetic Toy

Two horseshoe magnets, fastened together as
shown, are twirled above a star-like armature,
which is also permanently magnetized. The arma-
ture has a small turning peint on the under side
so that it will spin like a top. Although a simple
tey, it demonstrates the laws of magnetism.

Patent 1,481,236, issued to Theodore Dols.

Motion Picture Apparatus

1/
'

CAMERA RELIEF BACKGROUND

Artificial scenes are brought out in relief by
cutting or forming fixed objects of plastic mate-
rial on a glass plate relief background as illus-
trated. By means of various lights different effects
are brought out. The apparatus is especially
adapted for cloud and sunset scenes.

Patent 1,487,862, issued to Archie La Freniere.

Magneto Flashlight

This is a very compact mechanical arrangement
whereby the magneto in a flashlight case is spun
by gripping the lever. Thus the life of the instru-
ment depends upon the mechanical wear of the
parts and duration of the lamp.

PPatent 1,487,502, issued to J. J. Wood.

Microphonic Amplifier

TERMINALS

o
ROTATING

CYLINDER

PLUNGER

This microphonic amplifier has a chamber con-
taining carbon granules in which a plunger vi-
brates, thus changing the resistance between the
two terminals in accordance with the vibrations.
The plunger is attached to a metal sheet lying
over an agate cylinder which is rotating and pulls
on the plunger in accordance with the electro-
static attraction between the sheet and cylinder.

Patent 1,491,170, issued to K. Rottgardt.

This electrode is devised of such a shape and
curvature that it will readily adjust itself to almost
any curvature of the body. It is used for apply-
ing the electric current to the person of the sub-
ject.

Patent 1,487,998, issued to Milton Woolf.

Current Interrupter

ELECTRODE

i )

./ b4

In a grounded tank containing an electrolyte is
placed an insulating tube and electrode which dips
into the electrolyte inside the tube. When a heavy
current passes, heat is generated, producing vapor,
which increases the pressure inside the tube and
forces the eclectrolyte down, breaking the circuit.
A valve at the top allows excess vapor to escape.

Patent 1,479,276, issued to C. E. Bennett.

Smoke Indicator and Recorder

2]

CELL ~_

A lamp and selenium cell or other photo-electric
cell are placed on opposite sides of a smoke flue
80 that the light passes through the smoke and
affects the cell. The resistance of the cell is there-
fore varied in accordance with the amount of
smoke passing and this varies the current, which
is recorded by the measuring instruments.

Patent 1,487,898, issued to Roy C. Stolp.

Flashlight Storage Battery

~

By using a storage battery in a flashlight the
lamp may used as long as the filament lasts,
as when the battery is run down it is ecasily
charged. This battery is very compact and sev-
eral methods ol arranging the electrodes may be
used, as shown in the illustrations.

IPatent 1,481,226, issued to H. I, Rhodes.

Toy Electrosteam Engine

S
— 35-'*_,_]
c o —xa
FLECTRIC ey
HEATING UNIT

{ i

This toy steam engine has a hoiler containing
an electric heating unit. Steam is quickly gener-
ated with this arrangement and the pressure is
easily controlled.

Patent 1,480,445, issued to S. D. Horlacher and
W. E. Horlacher.

Display Device

COLORED LIGHTS

By projecting multi-colored light rays on an in-
taglio of opaque material many harmonious illus-
sive effects are produced. The colored lamps are
arranged around the periphery of the intaglio and
the intensity and color of the lamps are varied
automatically.

Patent 1,180,375, issued to Charles C. Cristadoro.

Tinsel Reflector

TINSEL

STRIPS CHRISTMAS TREE

LAMP

Thin strips of shiny tinsel are used for the re-
flector of this Christmas tree light. A special
arrangement is provided to prevent the tinsel from
shorting the circuit and at the same time to make
the manufacture of the device as simple as possible.

Patent 1,479,037, issued to Bernard E. Franke.

Automatic Fan

A clock in the base of this electric fan opens
the circuit and stops the fan at any predeter-
mined time, thus allowing a person to retire at
night and leave the fan running, to stop when
desired.

PPatent 1,480,906, issued to J. G. Heitzman.
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HE idea of this department is to present to the layman the dangers of the electrical current in a manner that can be understood b:
. will be ln.st.r‘uctive'. too. We have given monthly prizes of $3.00 for the best idea on *short-circuits.” Look at the illustr:trions anZl es::ly‘me'y:zg g::
Short-Circuit.” It is understood that the idea must be possible or probable. If it shows something that occurs as a regular thing, such an idea will have a
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!

Here lies Rill Snodgrass,
Stingy though rich.
His serewdriver slipped
While repairing a switch.
—CARL A, [FANTON,

Resting in peace
Lies Huazel De Vaughn,
She washed the toaster
With the current turned on.
—CARL A. FANTON.

t|David Trone, 30, Sfeps

{ David Troéne, 30, chief rlectriclan

jnonounced Trone dead, and notified

y| electrician with them for several

| 1o Syracuse. He lived at 321 West
N! Genesee Ntreet. Trons was a mem-

Sad was the day
When Willie Vail
Made a target
Of a charged third rail.
—Ebpwarn C, KozEM.

Here lies the body
Of Rastus Tuson.
Who doused the motor
With the juice on.
—E. R. DavisoxN,

WAVKILLED BY |
ELECTRIGSHOCK

. Against Bus-bar and 2,200
Volts Pass Through Body.

of the Adams Axle Con.pan®, Ine.!
435 North Franklin  Strect, was '
- hilled instantly vcsterda) afternoon I
when he stepped agninst a bus-bar :
leartying 2,200 volts, He was found N
Ly other electilclans who searched i
"ter him when he did not answer then
calls at 4-4% o'clock.

Tw. L. P. Ransom, factory surgecn,

the county morgue. The body was
taken there to await relatives believed
to live in Findlay, Ohio. An investi-
ration this morning by Coroner Crane
showed death to be accidental.
Tirone was clutching tightly a
Lrovm with which , he had been
swer ping, He evidently backed
against the bus-bar, not realizing
how close he was. The shock threw [
Lim to tlhie floor nearby. b,
¥
t

Company officials say Trone was,

years before the factory was brought The eandles burn in requiem

IFor what was once old Joseph Kamp.

While ealling on the telephone
His bare arm touched the office lamp.
—WILLIAM RASIKAS.

''lar of Findlay Lodge 75, B.P.O.E.
He wore a Masonic ring at thé time
of his death.

> A,
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THIS department is conducted for the benefit of everyone interested in electricity in all its phases.

but necessarily can only publish such matter as interests the majority of readers.
1. Not more than three questions can be answered for each correspondent.

2. Write on only one side of the paper; all matter should be typewritten,

3. Sketches, diagrams, etc., must always be on scparate sheets.

4. This department does not answer questions by mail free of charge. The editor will,
On questions entailing research work, intricate caleulations, patent resear

25 cents for each.
will be informed as to such charge.

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

AL

We are glad to answer questions for the benefit of all,

or else written in ink. No attention can be paid to penciled letters.

however, be glad to answer special questions at the rate of
ch work, etc., & special charge will be made.

Correspondents

Low Voltage Mercury Lamp

(447)—W. L. Wesley, Williumsburg,
Pa., asks:

Q. 1.—Have any low voltage mercury
lamps been developed recently and if so
please give a short description of them?

A.1.—The illustration shows an experi-
mental lamp recently developed. This
lamp is constructed of pyrex glass with
tungsten lead-in wires. It operates on
direct current and the lower electrode
must be negative. To start the lamp the
circuit is first completed through the un-
broken column of wmercury and a Bunsen
flame is applied to the point (1») until the
mercury boils. This will cause bubbles to
rise that break the mercury column and
also furnish the necessary yapor to ¢arry
the current. A “hot spot” is also formed
on the negative electrode when the coluinn
is broken by the bubble and this maintains
a sufficient supply of vapor. The dis-
charge is very concentrated and intrin-
sicatly brilliant. The lamp draws from
5 to .8 mmnperes at a potential of 20 to 30
volts. A rheostat is included in the cir-
cuit which is found convenient when start-
ing the lamp.

MERCURY VAPOR

Low voltage mercury vapor lamp in a quartz
glass or pyrex container.

Musical Lamps

(448)—lHlarold A. Lower,
Calif., writes:

An article in the February issue, on the
subject of ‘“Musical Lamps,” recalled a
rather interesting occurrence.

One evening, as I sat reading by the
light of a 200-watt tungsten lamp. I be-
came conscious of a peculiar, high-pitched
musical note that seemed to come from
the ceiling.

On investigating, I found that the fila-
ment of the lamp had burned out, and that
the current was arcing across the space
between the two ends. The arc was about
one-sixty-fourth of an inch in length when
first noticed, and emitted a very high,
clear note. To prove that the sound actu-
ally came from the lamp, I touched the
globe lightly with my finger nail, and
could feel the vibration very distinctly.

In the course of about five minutes the
filament melted back far enough so that
the arc broke and the lamp went out. As
the arc increased in length, the pitch of
the note became lower.

The lamp was operating on 110 volts,
60-cycle A. C., but the pitch of the note
was from abont the upper limit of audibil-
ity, down to about that of the E string

Sun  Diego,

on a violin. seo it was at all times much
higher than a 60-cycle note.

Q). 1.—I would like to know if this phe-
nomenon his been noticed before, and if
g0, what the explanation is?

A.1.—We know of no instance where
this phenomenon has been observed before.
A similar condition takes place when a
large-sized lamp is slowly unscrewed from
the socket, in which casc the arc forins
between the base of the lamp and the
socket.

The reason that the note of the arc is
high-pitched and lowers as the length of
the arc increases may he explained with
reference to the illustration. The full-line
curve shows the 110-volt 60-cycle sine
wave, The effective voltage is 110 and the
maximum is y2 times 110, or 135.5 volts.
But when the arc is very short in length it
breaks down at a much lower voltage, say
50. Therefore, as soon as the voltage rises
from zero to 50, the gap breaks down and
the voltage drops to such a low value that
the gap resumes its normal condition and
the arc stops. Instantly the voltage rises
again, only to break down the fap again,
and the action is continually repeated.  As
the gap becomes longer a higher voltage
i« necessary to break it down and more
time is required for the voltage to build
up. This accounts for the lower note emit-
ted from the longer are. Since the elec-
trodes were (1 a partial vacuum the dis-
charge was more in the nature of a spark
than of an arc. The electrostatic capacity
of the line also has some effect on the dis-
churge,

Insulator Query

(449) —L. G. Moore, Chihuithua, Mexico,
asks:

A.1—Are there any electrical insula-
tors which can sustain a temperature of
2500 degrees centigrade without becom-
ing conductors and without melting?

A.1.—We know of no such insulator.
Fused silici or quartz is probably the best
insulator known which stands high tem-
peritures, but this becomes soft at the
temperature mentioned and the resistivity
decreases about 90 per cent.

Tesla Coil Query

(430)—David Thomas, St. Louis, Mo.
asks:

Q. 1.—I would like to know if an eight-
inch spark coil -could bhe used with a
Tesla coil with good results.

A. 1.—Yon should obtain excellent re-
sults from u Tesla coil operated from an
eight-inch spark coil. With this combina-
tion a very low capacity condenser should
be used &nd it must be well insulated or
it will break down. It should consist of
two heavy glass plate condensers im-
mersed in oil. The condensers are con-
nected In series so as to decrease the
strain on the glass plates.

Q. 2.—Please give the dimensions of the
Tesla coil and also the length of spark
that may be obtained from it.

A. 2—We would suggest that you look
in the May, 1923, issue wherein complete
details of a powerful Tesla coil were de-

seribed. The spark obtained was from
two 1o three feet in length.

Incubator Alarm

(451)—TKY, Lodi, Calif., writes:

1 have need of a constunt circuit A, C.
magnet for use with a local bell ringing
¢ircuit to give an alarm when the voltage
is turned off the main line supply. 1
have un electrically heated incubator sys-
tem supplied with auxiliary kerosene
lizhts which can be used in case the line
voltage is turned off, and no harm is
done if the change-over is effected at once.
The thermostat type of alarm is not sat-
isfuctory as it allows the temperature of
the incubators to fall quite a lot before
the alurm is given. 1 am enclosing a rough
sketel, of the system that I would like
1o use.

Q. 1.—Please furnish all the data neces-
sary for making the magnet. It must be
designed so as to be very economical as
to the watts used.

A.1.—We have-reproduced your sketch
and have added the size of the maghet on
the drawing. The core should be built

1HOV. AC ALARM
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Incubator alarm which rings a bell on the
voltage of the supply line being turned off. Early
notification is necessary.

up of laminated transformer steel and
should have a cross-sectional area of one
square inch. On this core wind 800 turns
of No. 24 D. C. C. magnet wire, 400 turns
placed on each leg. The armature should
be of laminated steel also. On account of
the high reactance of this magnet the cur-
rent consumed will be extremely low. To
prevent humming and vibration the method
described in connection with the hattery
charger relay deseribed in these cotlumns
may be employed.

Compact Transformer

(452) — Arthur  Harsley, Nashville,
Tenn., asks:

Q. 1.—1I have noticed some fairly heavy
duty transformers of exceptionally small
size, whereas all those described in Prac-
TICAL ELECTRICS are comparatively bulky.
How is it that manufacturers can make
them so small?

A. 1.—Some of the manufactured trans-
formers are made according to the connec-
tions in the illustration. The main core
is ring-shaped and built up accurately of
steel laminations punched out by machine.
The windings are wound on another stack
of laminations accurately punched out so
as to fit tightly into the center of the ring
shaped core as shown. This construction
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gives the transformer a very eflicient mag-
netic circuit and at the same time makes
it very compact. In order not to have ob-
Jectionable air gaps in the magnetic cir-
cuit it is absolutely necessary to have the
punchings accurate, and it is practically
impossible to cut them accurate by hand.
This is the main reason why manufac-
turers can build transformers uch
smaller than home-made ones.

Very compact form of coil to be used as trans-
former. The peculiar shape of the laminated core
will be observed, notched out for the inner coil.

Transformer Query

(453)—E. C. Judson, Willimantie, Con-
necticut, writes:

Q.1.—If two alternating current lines
(A) and (B), (A) having a voltage of x
and B a voltage of (x 4 X’), but the
source of current from (B) being limited
so that it is less than that from (A), are
connected together to a transformer as
shown In the illustration, how will the
secondary output compare with that ob-
tained from the same transformer when
connected to a line giving a voltage of
(BB) and current of (A)?

A. 1. — You are somewhat confused
about the action of a transformer. If
the two lines are connected together,
one line having a higher voltage than the
other, current will flow from the line
having the higher voltage into the one
having the lower voltage, and the smount
of current depends upon the resistance of
the lines and upon the difference of volt-
age. The resultant voltage will be some-
what less than the voltage of the higher
line. The current flow into the truns-
former depends upon the capacity of
the transformer and the amount of cur-
rent withdrawn from the secondary. In
Your case if the source of current from
(I3) is limited by the resistance of the
lines or some other cause, its voltage will
drop the instant current is withdrawn,
Your problem therefore depends upon the
size of the transformer and if this is very
small and draws very little current the
secondary voltage will be higher when it
Is operated on the higher voltage line.

f
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Hook-up for a transformer, with explanations
of its action to elucidate the question asked.

Violet Rays

(454) —Leonard Iesse, Plymouth, Wis.,
inquires:

Q. 1.—How is a violet ray made?

A.1.—The term *“violet ray” Is some-
times used for ultra-violet light. Ultra-
violet light is beyond the range of vision
and cannot he seen by the human eye,
although it is recorded on a photograph
film. It is present in sunlight, but it is
doubtful if any reaches the earth, as it is
absorbed by the atmosphere. An arc light
emits a large amount of ultra-violet rays,
especially if an iron electrode is used. To
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produce a small amount a spark coil with
i spark gap having iron electrodes may
be used. A mercury vapor lamp is aiso
rich in ultra-violet light, but the lamp
must be of quartz as this light does not
pass through glass.

Q.2.—How large is the current pro-
duced when a piece of aluminuin and sowne
other metal is touched to the tongue?

A.2—~—The current depends upon the
area of the contact. It is very smail, in
the neighborhood of a few milli-amgperes.

Q. 3.—Explain why a lamp is illumi-
nated to a green color when connected to
the secondary of a Ford spark colil.

A.3—~—The lamp, similar to the well-
known Geissler tube, emits light when
connected to a high tension line. The
color of the light depends upon the nature
of the rarefied gas within the bulb, and
the light is due to an ionic discharge of
electricity,

The term violet ray may be considered
a popular name for one of the manifes-
tations produced by high frequency elec-
tric discharges. If a vacuum tube is con-
nected to the terminals of an Oudin coil
or of a Tesla coll, thé gas contained
within it will be rendered incandescent
with a bluish color and has been more or
less extensively used with the idea that it
has therapeutic value—something which
perhaps is open to question.

It gives a certain degree of excitation
and warmth and many people have de-
rived considerable satisfaction from its
use.

C. W. Transformer
(435)—Anton J. Moravee, Chicago, Ill.,

writes:
I wish to wind a C. W. step-up trans-

HOV.AC. RECTIFIER
©00 / CHOKE COILS
0500
-l p—0 4300
: —0 250
b o250
1 b-—oa00 ) .C.
- p—o0 500 .
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T alad s e {
{c.w. TRANS. {MF CONDENSERS

Winding of a transformer with a movable take-
off on the secondary so as to give different voltages.

former for radio transmission with a ratio
of about 5 to 1. This Instrument is to be
operated from a 110-volt 60-cycle circuit
and the secondary is to be tapped 250,
400, and 500 volts, the end being about
GO0 volts, each side of the center tap.

Q. 1..—How is the secondary wire
wound? Are all the windings in the same
direction?

A. 1.—The windings should all be in
the same direction, as shown in the dia-
gram. In other words, the secondary coil
should be one complete winding with one
tap in the center and four on each slde,
including the end connections, making nine
connections in all.

Talking Arc

(456)—J. . Ragsdale, Pasadena, Cal.,
asks:

Q.1.—Please give diagrams showing
how to reproduce music from a talking
machine across two rods of a carbon are
light.

A.1—We are giving two diagrams
which you may try when experimenting
with this apparatus. One shows the are
supplied by direct current through a
large choke coil connected in series with
the line. The microphone current, which
is varied by the sound waves from the
phonograph, Is passed through a step-up
transformer, the secondary terminals of
which connect across the arc through a
one-half microfarad paper telephone con-
denser. Sound waves striking the micro-
phone vary the current passing through
the arc and the arc reproduces the sound.
It will be necessary to experiment with

different sizes of choke coils and arc
lights in order to obtain satisfactory re-
sults.

The other diagram shows the micro-
phone shunted across a portion of the
choke coil connected in the line. This is
the simplest arrangement. The choke coil
should contain several hundred turns of
No. 16 wire on an iron wire or laminated
steel core 12 Inches long and having a
cross-sectional area of about two or three
square inches.

MICROPHONE
AW 0.C.LINE
I V 50-80 V.
2 V. BATTERY }HOKE coiL

ARC ~

7
MICROPHONE r"f”'
D.C.LINE 50 &0V.

Electric arc between carbon points connected
80 as to operate as a telephone receiver. A very
interesting experiment.

7N

Battery Charger Relay

(457)—S8. D. Rogers, Jr., Birmingham,
Ala., writes:

Q. 1.—I noticed an error in your Sep-
tember, 1923, issue. On page 606 is illus-
trated a battery charger with a relay.
This relay is not suitable for A. C. work.

A. 1.—If the relay is properly constructed
it should not lower the A. C. voltage. If
connected in series it should have a few
turns of a large size wire. If it lowers the
voltage then this can easlly be remedied by
connecting it across the line, in which case
the relay should have many turns of fine
wire. In regard to vibrating, if the arma-
ture Is rather heavy and sluggish and
has a springy contact in the D, C. side,
the vibrations should not be objectionable,
Vibration in A. C. magnets is greatly re-
duced by employing a short-circuited cop-
per ring on the pole tip, as shown in the
illustration. This passes around a portion
of the pole tip only. The currents In-
duced in this ring are out of phase with
the line current and the magnetic pull
is therefore extended over the dead points.
The relay magnet should have an iron
wire or lmininated sheet core. Telegraph
relays, as sold by manufacturers of these
instruments, will not work in this case
because practically all of them are polar-
ized and the vibratlon wiil be too great.

Tesla Coil

Simple presentation of a home-made Tesla coil
with complete hook-up.

(458)—John Bade, Jersey City, N. I.,
asks:

Q. 1.—Please give the construction of a
simple Tesla coil that can be operated on
the 220-volt D. C. line. If necessary a
spark coil may be used.

A. 1.—Our diagram will tell how this
may be accomplished. The coil is wound
on a milk bottle as shown. No. 30 wire
is used for the secondary. The spark coil
is operated from the line In series with a
220-volt 100 or 200-watt lamp. If a 220-
volt lamp is not available two 110-volt
ones connected in series may be used.

(Continued on page 598)

-
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\
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_Wantedf Dealers and Jobbers

_j HIS Company is always in the \ RITE or wire for territory that is still
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f R page. These articles are widely adver
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skinning
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(459)—Roland Fuhrer, Baltimore, Md.,
asks:

Q. 1.—What is the meaning of the terin
Vector Dingram?

A. 1.—A Vector Diagram is a way of
representing the action of an alternating
potential or resuiting A.C. current in a
circuit. Ordinary alternating current fol-
lows what is known as a sine curve. If
onh a straight line we lay out a set of divi-
sions to represent the circumference of a

M

180° 180°  270° *

2700
N
The circle on the left is the generating circuit
of the. sine curve going towards the right. The
lengths of its radii and their angular positions
express the curve. Such radii are radius vectors.

circle, generally given as 360 degrees, and
erect on each division a vertical line ex-
tending upward for each of the first 180
degrees, and make each line equal to the
sine of the angle on whose degree mark it
stands, and pass a line through the ter-
minations of these lines (ordinates), we
shall have what is known as a sine curve
for one-half a cycle.

We now must do the same for the other
180 degrees, but this timme our ordinates
will be negative or run downward, and
the final result is shown in the diagran.

MAIN

- A

MAIN

Two A. C. dynamos (A and B) may impress ex-
actly similar sine curves on a circuit—one curve
lagging behind the other; the brushes are sets In
the diagram to produce this result.

What is known as the generating circle is
shown on the left of the curve. Each of
the vertical lines is equal in length to the
sine of the angle on whose designation it
is erected.

The next illustration shows a vector

A

A single radius vector gives by its
length the maximum potential in a
cycle, and the sine of the angle it
makes with the horizontal line givea
the instantaneous value of potentials.

diagram. The vector (O P) is the radius
of a circle and represents in length the
maximum value of the potential as the
case may be. The sine curve of the elec-
tromotive force or potential or of the
corresponding current of any part of the
cycle corresponding to the angle (B) is
proportional to the sine (Ob). This is
the simiplest vector diagram.

Suppose now that two generators of
alternating potential or alternating cur-
rent are operating on the line simul-
tuncously, one behind the other in phase.
Two sine waves will be produced, one of
which is said to lag behind the other; the
vector diagram next given shows how
these two waves are represented by vec-
tors. (13) is the vector representing the
maximum potential produced by the A.C.
generator (B), and (A) the same as
produced by the A. C. generator (A). The
angle ( ¢ ) is the phase difference or lag,
and to get the resultant of the two quan-
uties they are resolved by the parallelo-
gram of forces into the resultant vector
(E). It will be seen that all sorts of
complicated cases mnay arise to be treated
by vector diagrams., These give the ele-
mentary notions.

Two radius vectors (A and B) give the data of
two potentials, one lagging behind the other (out
of place); the combined effect is shown by the
resultant (E) of the parallelogram. This sort of
summation is called vector addition.

When Sound was Annihilated

By ROBERT JOERGENSEN
(Continued from page 538)

horting and driving them on. He spoke
and shouted with great wild gestures. He
governed the wills of men with his over-
powering spirit; he hypnotized them and
drew them along with himself. The road
which he pointed out was the right one
which they must follow, with the power
of a great avalanche, as it thunders down
the steep mountain-side, overwhelming
everything in its path.

Cries of assent sounded louder and
louder all around him; the excitement
grew; he saw that now he had them in
his hand. Now was the time to do his
work. He shook his ftist towards the
castle,

“Comrades, within those walls are our
oppressors, our blood-suckers, our mur-
derers. There dwell those who are the
cause of our misery; there they live and
live well year after year, while the people
slave for them. But today we cast off the
chains of our oppressors; today there will
not remain one stone upon another of that
house which we are going to level to the
ground, and our enemies shall go down
with it. On, comrades, on to freedom!”
From the thousands the cries rose like
deafening thunder; the clamor Increased
in strength, it rose and re-echoed over and
over again, back from the walls, and
swinging their weapons the rioters started
into motion and drove forward with that
Instinctive madness, which melted them
all into one being. . . . Now the de
cisive moment had come.

A Strange and Overpowering Sound

But now through the air was heard a
frightfully strong humi as of a hundred
great steam whistles. It overcame all the
cries of the mob, all noises. It went
through bone and marrow and penetrated
every corner and hiding place. Even the
air became charged with it. And now it
rose In pitch. It suddenly mounted from




Practical Electrics for August, 1924

a deep bass to high notes which whined
like a siren, piercing the eurs, and over-
coming the senses, then went up to a
treble, more and more penetrating, untit
it took away tha@® hearing. Suddenly it
was over; all was still; there was a sigh
of retief. The great crowd that stood as
if overcome by the wonderful inexplicable
noise, turned again to their leader for
him to give a new command to inflame
the mob still further. He still stood by
the statue gesticulating, tearing his hair,
pointing to the castle, but—not a sound
was heard! The men looked in astonish-
ment uat each other. Why doesn’t he
speak? They spoke to each other, but
could get no audible answer. Iluch one
was isolated from his neighbor and could
not communicate with him except by touch
or gesture. The mass of humanity who
a moment ago were like a single being in
their strength, were all isolated from each
other, and their strength disappeared. No
one can express his lust of blood, no one
can draw the other along with him, when
le cannot speak. Their power as a unit
was gone.
The Silence

Overcome with amazement, the men
looked on one another, shook their heads
and got a corresponding shake of the head
for answer. They looked up to the castle,
and saw—what? That formerly deserted
and apparently unguarded place, had now
altogether another aspect.

The Mob Is Dispersed

Soldiers streamed out of every gate;
they formed in ranks and put their bay-
onets on their rifles. And at a sign from
the officer they moved slowly and noise-
lessly on against the mob. After them
comes a body of cavalry; they too with-
out noise, the beat of the horses’ feet
against the stones were inaudible, the
tinkling of the spurs and the rattling of
the sabers now drawn out of their sheathes
could not be heard. Slower and slower,
worming their way along as it were, the
troops approach the mass. 1t was as if
death itself approached them. How long
shall they wait upon it? Uncertain, they
looked upon each other; one single shout,
one single word, and they would instine-
tively have overwhelmed the soldiers: but
not a sound was heard; no voice called
them to action,

Slowly they began to work their way
buck over the square; they were driven
into the streets that led into it, and soon
after the square was empty, und so.

The troops with their bayonets now
wheeled to one side and the cavalry pa-
trols filled the square in rapid otion.
All doubt was over; every one of the
rioters ran away as quick as his legs
could carry him; a few minutes after the
boulevards were empty, the people had
disappeared and again quiet reigned in
the city.

Colonel Becker had followed the drama
on the market place with anxiety and
tension. He had heard the strange noise;
like all the others he was overcome by a
wonderful feeling, as the noise suddenly
ceased: hut he had also instantly
understond that now was the critical mo-
ment. He had hastily sent down his or-
ders in writing to the troops.

Now all was over, the square was
empty. the crisis was past, quiet again
prevailed, but still there was no nolse.
The humming which had been heard as
the noise was disappearing seemed to he-
gin now and again from the upper air,
and Colonel Becker ran his glance over
the roofs, to see If he could discover the
source of the discord.

Zerno’s Apparatus

He saw it. On a roof was established
the great apparatus which had produced
such a startling effect on the infuriated

THE
EXECUTIVE

Every exeeutive fs at
tome time cailed upon to
make declsions which in-
volve applled Chemistry,
If he does not know
Chemistrs, ke must rely
entirely apon hls factory
chemists or high priced
consiltants, A knowledge
of Chemistry. easlly galn-
ed through our Course,
would striengthen your po-
sitlon  greatly and save
you thousands of dollars

THE
BUSINESS MAN

Better buylng and big-
ger sales are the rewards
of the man who under-
stands Chemtstry, Manu-
facturers, buyers, sales-
men, advertfsing men, cost
accountants and clerks can
all benefit by learning
Chemistry.  Qur course
teaches you in the short-
est aml most practleal
way.

THE
PROFESSIONAL MAN

Every professional man
needs 1 working knewle
edge of Chemistry whethe
er he is practising law,
medicine, engineering.den=
tistry, or any other call-
ing.  Too often he finds
thls all irportant sclence
was neglec in his ear-
lier tralniug. Our course
removes th e handicap.
Most {mportant, it gives
you {n‘ormation In a form
that can be readily used.

THE
DAILY WORKER
Workers in any indus-

try can ralse their own
wages by learning Chem-

for every industry
is based on Chemistry.
Write and tell us what
your work is and we will
show you how Chemistry
fan fatten your pay enve-
ope
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r CHEMICAL INSTITUTE OF NEW YORK, Inc.

1 Home Extension Division 8

1 66-P—West Broadway, New York City.

1 Please send me at once without any obligation on my part,
8 your Free Book “Opportunities for Chemists,” and full par.
f  ticulars about the Laboratory Equipment furnished to every
B gtudent. Also please tell me about your plan of payment and
: your special 30 day offer,

! NAME ... 5060568008 0000000000000000000000500000
T ADDRESS ..viinnnirinsisasennninsristinienninn
[ ]
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CHEMISTRY

Insures Your Climb
to Success

No matter what your vocation
you can increase your Profi-
ciency and earn bigger pay by a
thorough training in Chemistry

O be successful today is to know Chemistry! Every

I line of business, every branch of industry depends upon

Chemistry in some form. You may not realize it, but

ur own proficiency in whatever work you are doing would

ye increased by a knowledge of Chemistry. In many tines

such knowledge is absolutely essential. In others it is a
guarantee of promotion and more money.

1t is no longer necessary to enter college in order to learn
this fascinating science. Our Home Study Course trains 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 harve had. Many of our graduates now
hold responsible positions or have materially increased their
incomes from private enterprises as a result of taking our
course. Hundreds of letters from students testifying to the
Lenefits 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, although a great
many of our students are taking our course with this object
in view. If you want to know more about what Chemistry
will do for you. if you want to know what our home_study
course offers, sign and mail the coupon today for FREE
BOOK *“Opportunities for Chemists.”

DR. T. O'CONOR SLOANE Will Teach You Prac-
tical Chemistry In Your Own Home

The Chemical Institute of New York, of which Dr, T.
©)'Conor Sloane is Educational Director, was founded to fill
the need of ambitious. far-sighted men who realize and recog-
nize the splendid future Chemistry cffers them, but who can-
not spare either the time or the money to attend college. Dr.
Sloane, a foremost authority on Chemistry, will teach you and
«will give you all the individual help you require, e will
personally go over your papers, correct them. point out your
faults and teach you in a practical and interesting way. No
special education needed except the ability to read and write
Fnglish. One student has characterized our lessons as ““The
course that takes the mystery out of Chemistry.”

Easy Monthly Payments

You do not have to have even the small price of the course
to start. You can pay for it in small monthly amounts—so
moderate that you won’t feel them. The cost is low, and
includes everything, even the ILaboratory Equipment—there
are no extras to buy. Our plan of easy monthly payments
places a chemical education within the reach of everyone.

Laboratory Equipment Given To Every Student With-

out Additional Charge

We give to every student without additional charge his
chemical equipment, including forty-nine pieces of laboratory
apparatus and supplies, and forty different chemicals and
reagents. These comprise the apparatus and chemicals used
for the experimental work of the course.

Special 30-Day Offer

For a short period we are making a special offer that will
be worth your while to take advantage of. Write for particu-
lars. using the coupon below or simply a postal card. This
will not obligate you in the least. Do not wait until tomorrow.
Send the coupon now while you think of it.

‘The CHEMICAIL INSTITUTE
of New York, Inc.
Home Extension Division 8

66-P W. Broadway, New York City

Sign and Mail tkis Coupon for FREE BOOK
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YOU CAN LEARN
NEWSPAPER
WORK

Experienced Edit;r Wiil 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 sal-
ary. 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, for 13 years on the editorial staff of
the New York Evening Post. Mr. Brock-
meyer has trained hundreds of men and
women, many of whom have, under his
guidance, developed into front rank reporters.

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 everything
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
Reading.  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
Ofhce. Mechanical Department. Hints for
Headline Writers. The Make-Up. The
Country Correspondent, etc., etc.

Use Coupon—Save 509,

Although the price for the entire course is
$10, entitling the student to full consulting
services directed by Mr. Brockmeyer person-
ally, we will accept enrollments, if the cou-
pon below is used before Sept. 20, at $5—
exactly half price.

Five Days’ Trial
Just pin a check, money order or five dollar
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.

The Press Guild, Inc., 66-B West Broadway, N. Y.

The Press Guild, Inc., (Expires Sept. 20, 1924)
66-B—West Broadway, New York City

|
Enclosed find $5 for which you are to nhi.p
l me at once, prepaid, Henry J. Brockmeyer's
complete course in Practical Journalism with
l the distinct understanding that if I return the
course in five days my full $6 will be refunded
' and no questions asked.
|
1
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crowd. A generator operated a bank of
enormous audion bulbs, which were con-
nected in turn to a reflector—full of high
pitched telephones, especially constrocted
to correspond to the ultra-audible fre-
quency.  Here the sometimes almost un-
endwrable sounds of the little radio bulb
were multiplied thousands of times by the
great bank used by the inventor and an
inconeeivable volume of sound produced
electrically, for no mechanism could do it,
was poured ont over the astonished crowd.

The power of the ultra-audible air waves
Was so great that the auditory nerves of
those in the vieinity of the generutor were
deadened to sound waves of lower fre-
quencies and conversations could not be
carried on.

The same noise as before was heard,
but now it began like o sharp whistle and
ran down the seale until it sounded like
gigantic low pitched steam whistles and
ended in a low humming. The Colonel
did his best to loeate the source of the
sound and suddenly made a discovery.
“There he is, Ilja Zerno, on the roof over
there,” he cried out, “Hurry and catch
him; do not let him escape!” The officers
seemed startled as they heard a human
voice but ran off at once to obey the com-
mand. There upon the roof they found a
man lying overcome by the side of a ma-
chine, whose like they never had seen bhe-
fore. He was carried up into the Castle
and Iaid upon a beq ; everything was done
to bring him back to life again, but the
physicians who were called in had to
work long hefore they could restore him,

The Reward

When Ilja Zerno finally opened his eyes
after his long swoon, Colonel 1lecker sfood
bending over hlm with a friendly look in
his eyes, naturally so severe, “The Prince
sends you his greetings and this Order,”
sitid he, and pinned the great cross of the
Order of the Sun upon his chest, “and
when you get back your strength he wants
to sce you to personally thank you for the
service you have done your country to-
day.”

Ilja Zerno tried to speak but could say
nothing: he only sighed—so deeply as if
he only now could breathe after all his
past struggles and suffering, Al grew
black again before his eyes and he went
off in a second swoon.

Safety Auto Signal
(Continued from page 567)

shaft pointing to the left, and indicating
that a left turn will be made.

However, if the lamp (C) is lighted
(and antomatically (B) also by virtue of
the wiring employed), the (A) lamp re-
mains dark, and the visible signal shews
an arrow head and shaft directed toward
the right and indicating a right turn.

A pilot dash light may or may not be
carricd to indicate the positive action of
the device.

The signal housing may be easily con-
strueted of sheet metal, without skill, and
may be varied to suit individual require-
ments.

If the device is mounted near or on the
lower side of the “stop” signal now in
common use, it will be conspicuous to
following cars, the drivers of which are
more or less alert to indleations of the
“stop” light on cars ahead.

It is recommended that the cover of the
housing, to the rear, be constructed either
of ground glass, or of glass stained red.

Contributed by JACK BRONT.

Dry Cells from Wet Batteries
By C. A. OLproyp

(Continued fr page 579)

even distribution and thickness of the
latter layer.

After again thoroughly drying the in-
side rim of the jar, pour on a layer of
melted sealing compound three-eighth inch
thick, so that it will be nearly flush with
the rim of the jar.

When set, this solution will hold the
vent tube firmly, so that the wood strip
ran be taken away. After pouring out
the water and refilling the glass container
with sulammoniac solution and assembling
the small vent tube, the battery is ready
for use; a wet battery with all the advan-
tages of a dry cell!

The Most Amazing Stuff on
Earth
By Lstex MoEx
(Continued from page 5382)

Tesla primary consists of five turhs of
heavy copper wire, two inches in diam-
eter. The Tesla secondary is one inch in
diameter and four inches long wound
compactly and evenly with gauge No. 24
enameled wire, However, the Tesla pri-
mary for the receiver must be smaller in
diameter, than that on the sender. (In
wireless lingo, the receiver coils must be
“closely coupled.”)

Here is an easy way to make tubes one
inch in dinmeter and four inches long:

I'irst get a cardboard tube or piece of
broomhandle (or a test tube obtained
from the chemistry teacher at school).
Then cut a strip of newspaper four inches
wide and about two feet long. Wrap the
paper evenly and gently around the
broomhandle (or test tube), and gently
slide it half way off. Then dip the free
end of the paper roll into a cup of molten
wax; allow wax to soak into the paper,
then withdraw and allow to cool., When
hard, imnierse the other end of the tube
In the wax; likewise withdraw and cool,
A few more dips and you have g cheap,
quickly made, strong and insulated tube.
Don’t be afraid of using wax. It's cheap
and the best thing.

The incandescent Iamp used in the ex-
perirents was a three-volt flashlight bulb.

Electric Alarm Clock

By GEorek A. Zwarp
(Continued from page 586)

Take 12 brass-headed upholstery tacks
and solder about 2 feet No. 25 I3. S. gauge
magnet wire on the under side of each
tack. Beneath each numeral, one inch
away, drive each tack into the face of
the clock far enough to allow the hour
hand to touch without stopping the clock,
Embed each wire in the face of the clock
and drill a small hole in the outer edge;
run the wires around the side so they will
not be seen. A connection block as shown
will fit over the top of the clock and the
wires are fastened to the same,

The regulating switch can be placed
anywhere desired, also the bell and bat-
teries. The connection block is made from
a suitable piece of fibre, with 12 holes
drilled along each side, making 24 holes
about one-half inch apart. A thin piece
of brass or copper one-half inch center to
center will do between the screw holes,
The under side of each hole is counter-
sunk and  six-thirty-seconds machine
screws are used. A ground wire runs
from the battery to the frame of the clock.
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The Diabolic Ray
By 11UG0 GERNSBACK
(Continued from Page Ho5)

The writer then came to the conclusion
thitt the effect of the X-rays, powerful as
they are, is not adapted to be used te
carry @ current at high tension. The
writer does not wisheto say that someone
else might not do it with a different ar-
mingement and  perhaps some  different
form of electrie current than the one at
his disposal. Also perhaps the voltage of
the cireuit used in these experiments wis
not sufliciently high. Perhaps a voltage
of 100,000, 200,000 or 300,000 may he nec-
essary. It is not very probable however,

As a last resort the writer took to the
onty other ionizing arrangement of which
scientists know and that is ultra-violet
viys.  Here we have also a ray that ion-
izes air quite powerfully, although not a=
<trongly as X-rays.

The ultra-viotet ray machine was rigged
up by using an electric are composed of
two iron electrodes, This as known gives
powerful ultra-viotet rays. This also s
<hown in Fig. 8, the letter (U) pointing
to the ultra-violet are. The arce wax put
in operation and i strong heamn of ultra-
violet rays were sent ont.  Again two
cereens were used through which the riys
passed, ionizing the air bhetween  the
screens.  In the circuit was included tre
sulvanometer, shown in Fig 5, and also
under the tetter (G) in Fig, 8 A\ direet
current at high tension with actuating
potential of about 1.000 volts obtained
from radio “B” batteries wax included
the circuit. This is also inctuded in the
Iig. 8. tetter (13). The sensitive gatvan-
ometer however fiiled to give any re-
sponse whatsoever, and no current could
he made to {low between the two screens,
no matter how close together. In other
words, atlt of the experiments ciune to
naught.

Summing up we have seen therefure
that the heat beams as well as N-rays
and ultra-violet rays are atl insuflicient ~o
conduct an electric current produced by
high tension. Therefore as far ax the
writer is concerned hie does not accept Mr.
Grindell-Matthews’ diabolic ray.

1f Grindell-Mathews achieves the results
wliieh he cluims, he probahly uses an en-
tirely different means than the ones de-
scribed in this article.

Transporting Generator to Cana-
dian Rockies

IN filming a motion picture on the edge
of Lake Louise, Canada, an interesting
and somewhat unusual feat was per-
formed recently to supply the electrical
energy necessary for the production of
the picture. Central station power was
not available, and the Louis B. Mayer
studios, under whose direction the picture
was made, procured a compact, portable
motor-generator equipment and tranps-
ported it by rail and sled to the location
in the far North.

A 50-kilowatt, 125-volt, direct-current
Westinghouse generator was direct con-
neeted to a G-eylinder, 160-horsepower
Mercedes aeroplane motor, and the equip-
ment mounted on a frame for transporta-
tion. It was first shipped as near as
possible by rail and then hauled on a
heavy sled to its destination by teams of
horses. The deep snow and severe cold
made the work difficult, but the task was
accomplished and the generating outtit
was finally installed and put into opera-
tion. Although it was not even housed
in a shed the equipment functioned satis-
factorily throughout the filming of the
picture.

The picture was a Reginald Barker pro-
duction, “The Eternal Struggle.”

Real actual-size, expensive units of
electrical apparatus are mailed to
you without extra charge while
learning. The illustration shows one
of the nine new home-laboratory
outfits. As fast as you have com-
pleted the work of one laboratory,

another is sent, until you have
maszered the entire field. You,
therefore, advance step by step,

from simple electrical experiments
to complicated, intricate, important
practical work.

Learn Electricity this New
Quick Way

You can get the finest electrical
training at home in your spare time.
You need not leave your job, your
friends, your home. This wonderful
new heme-laboratory training course
in Practical Electricity brings this
great, big technical school to your
very door—into your very room. It
develops ability, step by step, and
leads you to every reward the great
field of electricity can offer.

Just Like Going to School

Our large faculty of experts offer
you a short cut that combines theory
and practice, eliminating all the non-
essent:ials. The plan is so simple—
so logical—so carefully arranged,
and also so interesting, that in a sur-

Practical Electricity.

Name

Address

GCHOLL of ENGINEERING

Extension Division, School of Engineering,
Dept. H 1804, 415 Marshall Street, Milwaukee, Wis.

Please send me_ full details of vour “new wonderful laboratory method” of home-study in
This request obligates me in no way.
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Electrical
Laboratories

Worth $1 00

Sent to Your Home

An Entirely New Way to Learn
Ele_ctricity Right at Home. Fits You
Quickly and Surely to Fill a $3,000
to $10,000 Job—No Other Training
Just Like This—Don’t Confuse With
Other Home-Study Courses — Just
Like Going to School.

prisingly. short time you will have
made yourself a master of technical
electricity.

Earn Big Pay

Billions of dollars are invested in
this great industry. Trained experts
are in demand and handsome salaries
are paid. You can easily master the
work through our personal coaching
and ‘“home-laboratory” plan so that
vou can step immediately into the
industrial field. We Assist All Our
Graduates to Positions With the
Leading FEleetrical Firms in the
United States.

FREE—Electrical Apparatus

In addition to the free use of our
9 large electrical experimental
boards we will give you all material
and apparatus needed for experi-
mental work with the 9 outfits, abso-
lutely free and ship it with the first
laboratory shipment. No materials
to be purchased by you. We furnish
everything needed.

EXTENSION DIVISION

of Milwgukee
Dept. H 1804, 415 Marshall St.,
MILWAUKEE, WIS.

e

INVENTORS!

Your Future
depends upen truthful and proper advice at the
right time. Our facilities to assist you in
securing patents, models, capital, etc., and our
complete service to inventors will interest you.

INVENTORS INTERNATIONAL INSTITUTE

15 Park Row, New York
$2 43

3 PRICE SALE!

vy JOOO Special Blue - White
Orient Diamond*’ Rings at
Half Price to introduce bar-
gam catalog. Guaranteed
terling Silver Platinum Fin,
Art Leather Case. Beautiful
gm or engagement ring. Pa
2.49 and postage when del.
Orient Exchange, 21 Park Row. K.Y,
Import Dept. P.K. 4

ON ONE 1UBE

B deasth

frem Atlantic Ceast, Mexice, Hawnil,
Canads and Cuba heard in Californis by users ef
CROSS COUNTRY CIRCUIT. Range duwe o
simplicity of set and enly enme tuning centrel
Easily snd choeaply built by sny novice. Dry cell
tubes may be unsed. All instructiens, blueprimt
panel layoat, assembly phete, etc. Pestpaid 3Sc.
Stamps sccepted.

VESCO RAOIO CO., BX. P.E. 117, OAKLAND, CAL,
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RADIO HITS!

In a recent nation-wide Musical Radio Contest three
compositions were selected from the hundreds of Man-
uscripts submitted as prize winners. These numbers
have now been published in the conventional form se
that Radio Music Lovers and also Music I.overs every-
where can enjoy these distinctly new hits in Popular
Music.

These prize Radio Hits will be a sensation in your
dance folio. They offer you the opportunity of buying
three fine melodies at the same time each better than
the other. It were as if you had picked the choice num-
bers out of hundreds of songs at your dealer.

These Radio Song and Dance hits will be exclusively
Radio—To and for the Radio Public. They will be
Broadcast from your local Broadcasting station. Listen
in for them. Your local Radio Dealer will have copies
for you. Iook them over the next time you visit him or

write us direct for your copies.

Published and Distributed by

The Consrad Company, Inc.
233 Fulton Street, New York City

Radio Jazz:

Irresistible foxtrot. One of
the prize winners of RADIO
NEWS Broadcast contest!
Young feet dance—old feet tap
time, to the fascinating melody
of this real masterpiece of jazz.

35c per Copy
at all
Radio Dealers

Radio March:

Another Prize Winner of
RADIO NEWS Broadcast
contest. Here, music lovers, is
a wonderful number! Is there
anything so appealing as the
stirring strains of a military
march? - ply irresistible.

Listen In:

the fancy of all America!

Featured in RADIO NEWS

Broadcast contest, has caught

rare swing hypnotizes—and its
tuneful melody makes it sim-

Consrad

-
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Individual Electric Plants in
Britain

NDIVIDUAL electric plants are not

very widely used on farms in Great
Britain, but are found to a considerable
extent on large country estates and ure
becoming increasingly popular for use in
small country bungalows.  Ax a rule they
could be arranged to furnish power for
pumping or tor other industrial purposes,
but in practice are rarely so used. They
are probably most popular in Scotland,
the American Consul at Glasgow estimat-
ing that there are from 6,000 to 7,000 in
the whole of Scotland.

They are reported to be extensively
used also in the Birmingham district, and
in goodly numbers in the Leeds, Sheflivid
and Bradford districts—which would in-
dicate that their use is wmore general in
the Midlands than in any other parts of
Ingland. It is reported that in the Plym-
outh district they are quite common on
large country estates and farms, from
4,000 to 5,000 having been sold in the
County of Devon. They are not generally
used in Ireland, and the few that are in
operation are employed for large country
homes and hotels,

Estimates from London agencies and
dealers indicate that the use of individual
lighting plauts is steudily increasing. It
has been found impossible to obtain exact
figures as to the number of such plants
in use. One American tirm distributing
these plants in this“country estimates that
they have about 2,000 of their own make
in Great Dritain and Ireland.

Muscle Shoals

HE War Department of the United

States has just placed with the Gen-

eral Electric Company an order for
four 32,500-kv-a verticul waterwheel gen-
erators, each with direct-connected ex-
citer, for the Wilson Dam hydroelectric
project at Muscle Shoals, There is other
apparatus bringing it up to 25,000 kilo-
watt units.

The 25,000 kilowatt units will comprise
a part of the proposed installation of
eighteen units which will have a total
ultimate generating capacity of approxi-
mately 444,000 kilowatts.

The Muscle Shoals area is described as
a fifty-mile stretch in the Tennessee River
between Florence and Sheffield, in Ala-
bama, and Brown's Island, near Decatur,
also in Alabama. This part of the river
is not now navigable during months of
low water, or approximately one-half of
each year.

The Muscle Shoals development, which
was originally started for the purpose of
improving navigation conditions, rapidly
became of supreme interest because of
the hydroelectric possibilities.

When our entrance in the World War
became imminent an appropriation of
$20,000,000 was made in the National De-
fense Act of 1917 for the purpose of tak-
ing necessary steps in the development of
a plant for the fixation of atimospheric
nitrogen. Because of the length of time
required to utilize the water power a
steam plant was constructed to supply
current for operating nitrogen fixation
plant No. 2 at Sheffield, Ala.

All the Muscle Shoals plants, with the
Tennessee River unregulated, will supply
approximately 7,000,000 kilowatt hours of
primary power (available every hour of
the year) per annum, and 1,490,000 kilo-
watt hours of secondary power per annuin.

The only hydreelectric project which
approaches the capacity of Muscle Shoals
is as yet hardly past the visionary stage.
At Priest Rapids, on the Columbia River,
in the state of Washington, a project has
been outlined with an estimated capacity
of 525,000 kilowatts. The largest power
plant at Niagara will bhave an ultiinate
capacity of 385,000 kilowatts.
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USE “RAGECO™

TOOLS TO BUILD

BETTER RADIO SETS

BR 701
RADIO TOOL SET

This is the handiest set of tools ever

| s~ —dosend— | made for Radio Work by the makers
[ —Cealll  of the famous “Yankee” tools. It con-
<m ma:' tains the following: One ratchet screw-
: Jdriver, 614 in. long, holding all attach-

e — - il ments; onc blade, 5% x 3/16”; one
e blade, 3% x !4"; one blade, 25 x 14”;

one countersink; two socket wrenches
for all small nuts: one reamer to en-
large lioles in panel from 14" to 5".
One wrench, one end 5/16” square or
hex., other '4” hex. for jacks, etc.
Price per set in cardboard box, $3.00.

Size, 314" x 543"

N

The set comes in a well made leatheroi
Price. $1.85.

BR 703—TOOL CHEST

Set consists of “lockgrip” Master Handle,
5 inches long, black Rubberoid finish with
very strong steel chuck, nickel plated and
buffed, and the following nine tools:
Saw Bradawl, Large Screwdriver, File,
Scratch  Awl, Gimlet. Reamer, Chisel,
Small Screwdriver.  Each tool made for
real service, about 4 inches long, fine steel,
drop forged, hardened and tempered and
nicely finished.

d covered tool box, 314" x 5147, with tray.

BR 303—HAND DRILL

The hardwood handle is hollow to store
drills.  Iron frame, nickeled parts, ball
bearing. three-jawed chuck holding and
centering accurately round shank drills
from 0 to 3/16. Length of drill, 12 inches.
Price, $2.25.

BR 702
RADIO HANDITOOL

Bends Bus bar or wire, strips and scrapes
wire, bores and rcams lholes, countersinks
holes, ete.  Tool consists of 4” black jap-
aned handle with nickeled ferule, to which
is attached wire bending device and 3"
long two sided reamer. Price, 50c.

Size 1013” long
PRICE .......... ...... $2.00

Size of Iron, 104 inches long. .\ 4-foot cord and plug is furnished. Price, $2.00.

BR 800—ELECTRIC
SOLDERING IRON

Perfect tool for the Radio Constructor.
Works either on 110-volt A.C. or D.C.
The heat element is of Nichrome, which
prevents overheating and assures the de-
sired even temperature.

Order by order numbers. Remit by check, money
order. stamps or cash. All goods are shipped free
of transportation charges to all parts of U. S. and
possessions same day as order is received. If mot
utidsﬂed. money will be refunded upon return of
goods.

The Radiogem Corp.
66-P-West B'way. N. Y. City

mmmm Inventions Developed e

If you 2ave an undeveloped invention, consult
us. We will prepare practical designs for you,
also procure your patent righrs. Write for

FREE BOOKLET .
Manufacturers Patent Co, Inc.

mmm 70 Wall St, New York e

catalogue of Movi Picture
S pons OB
0O icons — iCal O] jes — s
1 Sets: lete io Parts
wl,:l also  sell t standard movie

P d service for Ilmma users.
{ D Consult Us—
* Every Mail Box Our Branch Office
4

PARAMOUNT *MFG. COMPANY
Nant FY Bo:

torn, Mass.
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HOW T0 LOCATE
TROUBLES IN
YOUR RADID SET

THAMAS W BEN

Lf‘ THE.E.{.CO, NEW YORK CITY

HowtoLocate Troubles
In Your Radio Set

By THoyas W. BExNsoN

The simplified method of going
after the trodble in your Radio
Set. A handy book that takes
every detail from the Aerial to
the Ground and explains what
might go wrong and how trou-
bles can be remedied at home.

Tt is one of the best Radio Books
for instant reference that is pub-
lished today being written so that
all the general troubles of the
Radio Set can be quickly under-
stood by the reader.

You can obtain a copy today at
your local dealer or if he cannot
supply you, write direct and we
will send you a copy. Price 25¢
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| Two New Additions! ¥

THE EXPERIMENTERS LIBRAR

HOW TO MAKE
PRACTICAL RADIO
RECEIVING SETS

’,‘1 A \V,C.Mﬁf)(

LA SR BTHE T I T Ol MO B

ol ¥
THE E.(.CO.

NEW YORK CITY

How to Build Practical

Radio Receiving Sets
By W. G. ManNy

The Publishers of the Experi-
menter's Library, realizing an
increasing demand, have pub-
lished a complete book on some
of the most effective standard
circuits in use today.

The author has compiled in this
book only those hookups that
have been tested by time in the
Radio Field, hookups that have
and will always give complete
satisfaction to the man who
builds them correctly.

The book is made up in a stand-
ard, handy pocket size and is
profusely illustrated with
sketches and wiring diagrams
that can be followed easily and
quickly.

You can obtain your copy at any
reliable radio dealer or write to

.-

TN g

prepaid. Yy ous direct. Price 25¢ prepaid.
AT ALL RELIABLE RADIO DEALERS

OTHER Books IN THis LiBRARY

One Hundred Radio Hook-ups
All About Radio Parts

History and Operation of Vacuum T'ubes
The Neutrodyne

Tips for the Radio Amateur Constructor
Radio Questions Answered
Radio Frequency Amplification
How to Tune Your Radio Set

The E. I. Company ¢ Consrad Co. Inc., Selling Agents
233 FULTON STREET, NEW YORK CITY wn
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—The Book that is Showing
Thousands the Way to Big
Money in ELECTRICITY

Iostablish yourself as an Electrieal Ixpert.
Iind out how the New Shop Type training
fits you at home in a few weeks. Thousands
are taking this short cut to bigger positions.
Remarkable method guarantced by famous
Lincoln Institute of Technology. Learn all
branches without previous experience. Free
Employment—unlimited advice—legal bind-
ing guarantee of satisfaction or money baek.
Write at once for information about complete
Electrical apparatus and instruments given.
Also big new book. No obligation.

S. & H. ENGINEERING COMPANY

Affilinted with the Lincoln Institute of Technology
1422 W, Monroe St. Dept. H-23 Chicago, Il

The DREADNAUGHT

Reg
= . $25

e - ) =, value.
famous side- }- AN TN
swing hand ejector re- ~ =
volver 32,38 and 32-20 ” &l

calibre_guar- .
anteed im-$ 20 =
ported from d

g ——

Spain,

The Super
Dreadnaught

Imported from Spain.
Made of fine

tool steel 32, 38
and 32-20 calibre $ 1 3‘95
Reg. 335 value.

World Famous German Luger, 30 cal. $13.48,
lmporte(‘l‘ 'l‘nx: Break Revolver, automatic ejecting 32. or 88 cal.

.85, sho! cal.
12.80. All brand new and absolutely perfect. Guaranteed
mported. Use Stan

ALise ita (‘i:nridlen.
T B ey etundes: SEND NO MONEY

UNITED SALES CO. 16 E. 22nd Street Dept.342 New York

- Course for men of amlition
Electrical :uiin e o
course in Theoretica) and Practical klectrical

E . - ht:dml“ng
ose-
ngineering =

subjecis of Mathematics and Mechanical Drawing taught by
experts. Students construct motors, install wiring, test elec.
trical machinery. Course complete

In One Year

Estahlished in 1893. Prepare for {--r pro-
fession in the most Interesting elty in the
world. Free catalog.

BLISS ELECTRICAL SCHOOL

109 Takoma Ave. Washington, D, C.

ADULTS! SEX KNOWLEDCE BOOKs

lustrated in natural colors, etc. The worth-while sort. Coa-
tains everything one should know both before and after msr-
riage te enjoy health and happi
F. SMETANA & CO.

FOOTHURE

The new discovery for treatment of tender, swollen,
burning and perspiring feet. Stops body odors
immediately. This is not a slippery powder which
only eases friction in the shoe; it is an efficient
remedy which treats those troubles at their source.
A trial will convince you. Sample for 2¢. Price 35¢.

WOLVERINE CHEMICAL CO., Dept. D
7644 Woodward Ave., Detreoit, Mich.

Large 10c.
Saginaw, West Side. Mich

Lead Storage Cells

LTHOUGH the substance of the

following introductory note may

Le colnmon knowledge to the stu-

dent of electricity, we beg leave
to say something on the elements of the
subject first of all, in order that the gen-
eral reader may the more readily appre-
ciite and understand the account of our
experiences with the old battery about
to be described,.

The iugredients, comprising an active
lead storage cell, are metallic lead, one of
its oxides, sulphuric acid, water and a
containing vessel of insulating material,
There are three oxides of lead, all of
which enter into the process of construc-
tion of a lead storage battery. They are
lend monoxide, chemically called lead
protoxide, because lead is one of the
met:ls that forms several oxides, Its for-
mula is PbO, in which I'b stands for the
lead, and O for the oxygen, and it is
therefore a combination of one atom of
lead and one of oxygen. It is comiuer-
cially called “litharge,” and is a yellowish-
white powder. Then we have lead dioxide
'L, or one atom of lead to two of oxy-
gen. It is chemically known as lead per-
oxide, and it is quite unstable in the sec-
ond atom of oxygen, and is easily convert-
ible to one of the other oxides. It is the
lead oxide which forms the principal part
of the active material of the external posi-
tive plate of a lead storage cell, and its
color is a fairly dark chocolate-brown,
Finally, there is the best-known oxide,
which is a chemical combination of the
above two. It is made up of two parts of
litharge and one of the peroxide, and is
expressed ZPhO 4 PbO,, and therefore its
proper formula is I’b0,, or three atoms of
lead to four of oxygen when in combina-
tion. It is called “minium,” or more
generally “red lead,” and as its popular
name implies, is of a bright red color, al-
nost vermition. (It is not vermilion, how-
ever, as this color is a salt of mercury.)

The Active Lead Sulphate

The most active constituent in a lead
storage cell, as well as the greatest hin-
drance if allowed to get the upper hand,
is lead sulphate. Chemists write it
I'h S0, which means one atom of leud, one
of sulphur and four of oxygen. It is
formed sujperficially, both outside and in
(which requires describing), upon both
plates by the decomposition of the sul-
phuric acid of the cell when it is dischary-
ing. The acid is written 11,80, which
means two of hydrogen, one of sulphur
and four of oxygen, and during the de-
composition the hydrogen is set free, and
the SO, combines with the lead of the
plates to form the lead sulphate men-
tioned above.

Some Points on How a Lead Cell Works

We will start by assuming that we have
the two charged plates, one, the external
positive, made up of a lead grid filled
with cellular peroxide of lead of a dark
chocolate color, and the other, the exter-
nal negative, anlso a lead grid filled with
cellular lead. This combination, if in a
solution of pure sulphuric acid and pure
water, of specific gravity about 1.2, not
touching each other, and in a charged
condition, should have an open circuit
voltage of 2.2 to 2.3, and 2 closed circuit
voltage of about 2.0 to 2.1.

Two stafements here require elaborat-
ing—one, we speak of the external posi-
tive. The external positive of an electro-
Ivtie cell is always the internal negative,
and vice versa. To complete the circuit,
when discharging, the current flows, as
with all batteries, from 4 to — exter-
nally, whereas it tflows from (he so-called
— to the — internally. Therefore, inter-
nally, in the case of a lead cell, the lead
is positive to the peroxide.

(To be continued)
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DO YOUR OWN WIRING!
AND SAVE 50%

448 PAGES
18¢ ILLUSTRATIONS

The 1924 Edition

Completely Revised to Date

Anyone can become an expert wireman
and secure a license by following the
simple rules given in ‘‘Standard Wiring"’

This latest edition contains over twice
the amount of useful information ever be-
fore published. The National Electrical
Code explained and illustrated. New illus-
trated chapters on Outside Wiring and In-
side Wiring for all aystems for both dlrect
and alternating currents: House and Resi-
dence Wiring, Garage Wiring, Theatre and
Moving Picture House Wiring. Marine Wir-
ing, Electric Sign Wiring. Radio Wiring.

How to install, operate and care for Gen-
erators, Motors, Storage Batteries, Meters,
Electric Ranges and every kind of wiring
device for light, heat and power.

250 electrical terms and their definition
and values; fifty-two of the Iatest tables
on wires and wiring;: all dimensions,
weights and capacities of wires and cables
for copper, brass and iron; tables, showing
at a glance, and without any figuring, the
cight size of wire for power or lighting jobs
for any capacity.

Leather Cover. @it Edges. Pocket Size. 53 o0
Sent Post Paid on receipt of Price ¥V
H. C. CUSHING, Jr.

10 WEST 40th STREET, NEW YORK
—Over 500,000 Sold—

BY DOING

ELEE’Tjgi"cm

Actual Practice

In America’s foremost and oldest
institution for trade training

No Books Used

Individual Instruction.
Start Any Dey

Write for FREE 64-page catalog

THE NEW YORK
ELECTRICAL SCHOOL

31 West 17th St., New York City
Open All Summer
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“The
(o) o)
ﬂ@@@ ﬂ@@ Two of the Greatest
Discoveries of the
(R Modern Scientific World
@y The whole Radio and Scientific world is talking
about these two new discoveries.

o The SoronyNE principle is the greatest Radio
Featu‘l’ed n AUGUST Invention since the Regenerative circuit. It does
away with the “B” Battery, and all high-tension

Cience a”d currents, in Radio entirely. It has revolutionized

Radio Receiving. THE SoLODYNE principle is the

Invention feature article in the Auvcust IssUE oF Rapio

NEws.

Tue DiasoricaL Rav—The Death Ray? has

startled all Science. \Will it make the great battle-
ships and all protection useless? The complete story about it is in the
AUGUST ISSUE OF SCIENCE AND INVENTION.

Don’t miss these two great articles. RADIO NEWS and SCIENCE
AND INVENTION are now on ALL Newsstands for 25¢ the copy.
Buy your copies today.
SUBSCRIPTION RATES
For Each Magazine
2%, ‘9/4 P, One Year, $2.50 Foreign, $3.00
& 2 N -
/“o /‘{? 6}9\ Two Years, $4.25 Foreign, $5.25
8, (N 3
% @ S .’)AO,\\ If vou prefer, fill out the coupon attached enclosing $4.50 and we will
I €. J‘{/\\\ » have the postman deliver these magazines to you each month for twelve
T }é's&l\ months.
d A}
- T /'~ ‘DN L] . L]
%, N Experimenter Publishing Co., Inc.
. P ’
- 2 ) W .
> - % "4 "\ 53 Park Place New York City
.“ s {,-\\\
. C N\ Publishers of
: ‘.’,;\ Radio News, Science and Invention
RN
A, Practical Electrics and Motor Camper & Tourist
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Agents Wanted

Big Money and Fast Sales. Every owner buys
Gold Initials for his auto. You charge $1.50;
make $1.35. Ten orders daily easy. Write for
particulars and free samples. American Mono-
gram Co., Dept. 226, East Orange, New Jersey.

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. 1. Company, Publishers, 233 Fulton St., New
York City.

Big Money and Fast Sales. Every owner buys
gold initials for his auto. You charge $1.50, make
$1.44. Ten orders drily easy. Samples and in-
formation free. World Monogram Co., Dept. 34,
Newark, N. J.

Automobiles

Chemistry

Learn Ctemistry 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 599 of this issue for special 30-day
offer. Chemical Institute of New York, 66 W.
Broadway, New York City.

Health

Diseases and Their Innate Healer. Treats on
anaemia, apoplexy, appendicitis, asthma, bronchi-
tis, cankers. constipation, consumption, convul-
sions, debility, galistones, headache. Book 50c.
A. J. Stevens, Wauseon, O.

Ignition Diagrams for Any Make Car. State
make, year and model, 40c postpaid, no stamp
C. M. Labunski, 2640 Hendrie, E. Detroit, Mich.

Books

“Nature's Finer Forces”; Lights; Colors; Tones:
Vibrations ; Electromagnetons ; Odic-Auras: Radio;
Coldlights ; Coming Inventions ; Wonderful Oppor-
tunities; Fifty Lessons; Marvelous Color Cures;
260 Pages; Satisfaction Guaranteed; $2.00; De-
Luxe Edition $3.00. Table contents free. P. E.
Stevens, 242 Powell, San Francisco.

How to Make Radio Frequency Amplifiers. This
book is for the more advanced amateur, showing
the construction of the Radio Frequency Amplify-
ing Transformer and giving complete construc-
tional data. It shows the application of Radio
Frequency to amplifying units that the amateur
may already possess and gives 16 hook-ups show-
ing practically every use Radio Frequency Ampli-
fying Transformers can be put to. 32 pages, 15
illustrations; hound in beautiful two-color cover.
Prepaid 25¢. The E. I. Company, 233 Fulton St,
New York City.

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.

E. 1. Company, Publishers, 233 Fulton St., New
York City.

Detectives Earn Big Meney. Exoellent opportu-
nity. Travel. Great demand everywhere. Experi-
ence unnecesary. Write American Detective Sys-
tem, 1968 Eroadway, N. Y.

Money—Silvering mirrors, refinishing tableware,
autolights, radiators, chandeliers, Outfits. Methods
free. Write C. Sprinkle, Dept. 87, Marion, Ind.

Information

Guaranteed Information, any subject, strictly
confidential, $1.00. Doris Cherhical Laboratories,
East Cleveland, Box 594, Cleveland, Ohio.

The How and Why of Radio Apparatus, by H.
W. Secor, E.E. This newest book on radio mat-
ters fuifills a distinct gap in wireless literature in
that, while the treatment is made as understand-
able and as free from mathesnatics as possible, it
at the same time incorporates a wealth of tech-
nique and instruction for the Radio Amateur—the
Radio Operator—the Instaliation and Designing
Expert—as well as teachers and dents of the
subject in general. A very broad field has been
covered by the author, at the same time giving a
great deal of information not found in other text
books. If you are engaged in any branch of the
Radio or allied arts at all, you will surely need
this latest contribution to radio literature, which
is destined to be found on every radio man’s book
shelf before long. 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 Alternatine Cur-
rent Transformer ; Radio-Transmitting Condensers ;
The Spark Gaps; Radio-Transmitting Inductances ;
Radio Receiving Tuners; Radio Receiving Con-
densers; Detectors; Telephone Receivers; Radio
Amplifiers; Construction of a Direct Reading
Wavemeter and Decremeter; Antenna Construc-
tion ; The Calculation and Measurement of Induc-
tances; Appendix containing very useful tables,
covering all subjects treated in this very unusual
book. This newest of Radio Works, cloth bound
in Vellum de Luxe, Gold Stamped and Hand
Sewed, has 160 pages. Size of book 6x9 inches.
The How and Why of Radio Apparatus, Postpaid,
$1.75. Experimenter Publishing Co.. Book Dept.,
53 Park Place, New York City.

How to Build a Portable Receiver. Get tins
complete pattern for building a practical, portabie
Radio Receiving Qutfit. Pattern contains Instrue-
tion Sheet, 8 full-sized blueprints of Wiring Dia-
gram, Panel Drilling and Construction of Cabinet.
Price 60c postpaid. The Consrad pany, Inc.,
233 Fulton St., New York City.

Experimental Electricity Course in 20 L

Miscellaneous

Hauntingly Weird music similar to steel guitar
played upon ordinary handsaw. No knowledge of
mugric necessary. Mastered in three hours. Simple
instructions, $1.00. Grady McPherson, Belleview,
Tennessee.

Models and Model Supplies

The Modelmaker. For those interested in mak-
ing working models. Send 10 cents. Address
P. E.,, 120 Liberty Street, New York.

Patent Attorneys

Patents—Send for form *“Evidence of Conoep-
tion"’ to be signed and witnessed. Form, fee
schedule, information free. Lancaster and All-
wine, 288 Ouray Bldg., Washington, D. C

Patents Procured. Send sketch or model today
for examination, prompt report and advice. No
charge for preliminary advice. Write for free
Booklets “How to Obtain a Patent”” and ‘‘Inven-
tion and Industry’’ and blank form on which to
disclose your idea. Highest refererces. Prompt-
ness assured. Clarence A. O’Brien, Registered
Patent Lawyer, 671 Security Bank Building, di-
rectly across the street from Patent Office, Wash-
ington, D. C

Patents—Trademarks. Write for free Guide
Books and ‘““Record of Invention Blank’ before
disclosing inventions. Send model or sketch of
your invention for our Examination and Instrue-
tions Free. Electrical cases a specialty. Terms
reasonable. Victor J. Evans & Co., 913 Ninth
St., Washington, D. C.

By S. Gernsback and H. W. Secor, E.E. A course
of tbe theory and practice of Electricity for the
Experimenter. Every phase of experimental elec-
tricity is treated comprehensively in plain Eng-
lish. New experiments are described and ex-
plained and nearly every application of Electricity
in modern life is given. 160 pages—400 illustra-
tions, Flexible cloth cover, 75c postpaid. Stiff
cjoth cover, $1.26 postpaid. Experimenter Pub-
g_shing Co., Book Dept., 63 Park Place, New York
ity.

Personal

Lonely—Join Our Club. Make friends every-
where. Particulars free. Write Frances Mathews,
Box 26, Oakland, Calif.

Exchange Cheery Letters with New Friends.
Write Betty Lee, Ine., Box 820 City Hall Station,
New York City. Stamp appreciated.

OPPORTUNITY AD-LETS

You can place your ad in these columns for only 4¢ a word. It will pay you to read and investigate the offerings made from month to month in these
columns, by reliable firms, dealers and individuals frem all ever the country.

Ad-lets for the September issue must reach us not later than July 20th.
The Circulation of Practical Electrics is more than 57,000
Practical Electrics Company, Inc., 53 Park Place, New York, N. Y.

You are reading them now—others will read yours.
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Radio

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 Eng-
lish. New experiments are described and ex-
plained and nearly every application of Electricity
in modern life is given. 160 pages—400 illustra-
tions. Flexible cloth cover, 75c postpaid. Stiff
cloth cover, $1.25 postpaid. Experimenter Pub-
Iéshinz Co., Book Dept., 53 Park Place, New York

ity.

How to Make Radio Frequency Amplifiers. This
book is for the more advanced amateur, showing
the construction of the Radio Frequency Amplify-
ing Transformer and giving complete construc-
tional data. It shows the application of Radio
Frequency to amplifying units that the amateur
may already possess and gives 16 hook-ups show-
ing practically every use Radio Frequency Ampli-
fying Transformers can be put to. 32 pages, 16
illustrations ; bound in beautiful two-color cover.
Prepaid 25¢. The E. I. Company, 233 Fuiton St.,
New York City.

Salesmen Wanted

A Salesman Wanted in every town or city within
25 miles of a broadcasting station to sell Radio-
gem, the complete radio receiving set that retails
for $2.50. With Radiogem there is nothing else
to buy—the outfit includes the Radiogem receiving
apparatus, 1,000 ohm phone, and aerial outfit. The
cheapest radio outfit on the market—yet as prae-
tical as the most expensive. Big money to the
right men., Send $2.00 for sample outfit. The
Radiogem Corp., 66-R West Broadway, N. Y. City.

Tools

No Home is complete without a compact kit ef
handy tools for odd jobs about the house. Write
for prices and information on “RAGECO’ Tools,
finest quality, medium priced and built for heavy-
duty service. The Radiogem Corporation, 66-P,
West Broadway, New York City.

This Complete Radio
Receiving
Set

Consisting of
Radiogem
Gemphone
and Aerial

$2.50

This outfit is ab-
solutely complete. It
includes everything
you need to hear the
Broadcast Programs,
market reports. time
signals. ship calls or
land station mes-
sages. Nothing more
to buy—no batteries or tubcs needed—no upkeep of
any kind.

The simplest radio outfit made—yet as practical as
the most expensive. A crystal receiving set that you
can operate and enjoy even though you know abso-
lutely nothing about radio. You receive the RADIO-
GEM unassembled. together with a clearly written in-
siruction book. which shows you how to quickly and
easily construct the set, using only your hands and a
scimors. The instruction book explains simply and

pletcly the principles of radic and ils graphic
illustrations make the assembling of the RADIOGEM
real fun.

=

(Patented lan. 8, 924)

Complete Radiogem OQutfit......... ..$ 2,50
The Radiogem, only............... 0 1.00
The Gemphone, only............... .. L00
Aerial Qutfit, only............coviennn. 50

The Radiogem Corp.

66-M W.B'way, N. Y.C., N.Y.
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PRACTICAL ELECTRICS READERS’ BUREAU
“

Time and Postage Saver

N every issue of PRACTICAL If the advertiser requires any money
ELECTRICS you undoubtedly see or stamps to be sent to pay the mailing

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

ufacturers, on the coupon below and v uct in the special section of the cou-

mail it to us, pon below.

TEAR ALONG THiS LINE.

READERS’ SERVICE BUREAU
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.

Please advise the firms listed below that I would like to receive detailed information on their product

as advertised in the. . issue of PRACTICAL ELECTRICS.
If Catalogue
. . . f complete
List here specific article on [ _ *
NAME ADDRESS . " p line is want-
(Street—City—State) which you wish literature. ed, check in

( this column.

If you desire any special information from a manufacturer whose advertisement does not appear
in this month’s issue, use this space.

YOUI‘_ own name here

If you are a dealer, .
here. Clty

. o —-w



g oy M

Let These Guides

]

[}
[]
]

-

-
-

H\WI\WJ [ PN iHAWI’\'INS HAW[WS dWHNS Hawring Tiwkins 1"AWKI.\S
hmmm Dol Fearion 'Euunm ! ELEROL EL[um:Al{- Fuemot
’CUIDE ot ClllDE \GUDE| [(:UD;;

e —— :“ 3 e

/r"/' =2 V3

( " lh‘:; w c. Y Z Al

/ { ”?:‘:I‘:‘E:éf ,::;?:;: ’ ls;;'s:nﬂ' . rzm '.':5 1, Ltll::::s?:

>\
~~/

Wi TORS SYST[MS T =
LXPERIMENTS el Lo BR[\I[FS
oyiamos | WSRUMAI®  s1onack AL NOS7  aadgurt o LB[lLSG
Amnun!s[ T ;TIHG B\Tllﬂlts il L 'N5!nu1w/75 g I1CHTIN

wmnmos
25 ¢

=lectricit
at yourfingere

HAWKINS ELECTRICAL GUIDES @} Ten

3500 PAGES $1 A VOLUME
4700 PICTURES $1 A MONTH ,%FHD L PE?.B.'EY_SEND.(.)HI.‘?. THIS COUETH |

Know the facts in Electricity. They mean more money and better
position for you. Hawlan: Guides tell you all you nexl to know THEO. AUDEL & CO,,
about Electricity. Every important electrical subject covered so 72 Fifth Ave., New York City
Pleace submit me for free examination, HAWKINS

you can understand it. Easy to stady and apply. A complete,
practical working ccurse, in 10 volumes. Books are pocket size; ELECTRICAL GUIDE (Price $! a numher) Ship at
once prepaid, the 10 numbers. If satisfactory, I agree

flexible covers, Order a set today to look over.

LEARN ALL ABOUT to send you $1 within seven days and to further mail
Magnetism—Induction —Experiments — Dynamos — Flectric Ma- you $1 each month until paid.
chinery—Motors—Armatures—Armature Windings—Installing of
Dynamos—Electrical [nstrument Testing—Practical Management Name
of Dynamos and Mators—Distribution Systems—Wiring—Wiring
Diagrams — Sign Flasbers — Storage Batieries — Principles of Alternating
Currents and Alternatcrs — Alternating Current Motors —T ransformers —
Converters—Rectifiers—Alternating Curreat Systems — Circuit Breakers—
Measuring Instrumente—Switenboards—Wiring—Fower Stations—Installing
—Telephone—Telegraph—Wirdess—Bells—Lighting-—Railways. Also many
Modern Practical Applications of Electricity and Ready Reference Index Enmployed AR S AR R U D— W

of the ten numbers.
SHIPPED FREE

Not a cent to pay until you see the bocks, No obligation te buy unless Homes NAUTEss) 5. fei- FEE = - -2 Sabrdehls -2 5 Sl TP PP s
you are satisfied. Sand Coupon now—today—and yget this grest halp
library and see if it is net warth $100 to you—ycu pay $1.06 a month for
ten months or return it.
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Start this Summer! |

There’s big money for you in electricity. Make h g
up your mind now to get ready for \fi"y
a bigger and better job. ’

If you want to be ready for more money in the fall, get busy right away
with Croft.

These easily understood books will make vou a really valuable electrical
man. They will give vou the facts that vou need—practical knowledge
that people are willing to pay for—the abilitv to fAll a bigger
and better job at bigger and better pay.

If vou want to make vourself an electrical success, if vou
reallv want to be ready for more money in the fall, now is the
time to get started on this fact-packed librarv. You'll be glad
vou did when the summer is over,

P
£
;4

It’s just plain common sense. Get ready now!

The Croft Library of Practical Electricity

8 volumes — 3000 pages—2100 illustrations—Fflexible Keratol binding

In these volumes Croft teaches vou electrical practice complete.  He takes you in quick, easy
steps trom the simplest principles to the complete and economical operation of a great central sta-
tion. He tells you all that he has learned in twenty years of shirt-sleeve practice. He teaches you
electricity as experts know it and fits you to earn an expert’s pay.

The Practical Knowledge You Need to Make

Your Promotion Sure

Croft tells you the things you need to know about metors, generators, armatures. eommutators, trans-
formers. circuits, current. switehhoards. distribution systems—installation, operation and repair of electrical
machinery—wiring for light and power—wiring of finished buildings—underwriters’ and municipal require-
ments—how to do a complete job. from estiinating it to completion—illumination in its every phage—the
Jatest and most improved methods of lighting—hLumps and lighting effects, ete.

Thousands of First-Hand Facts, Short Cuts and Methods
Arranged for Ready Reference

The Croft Library eontaius three thousand pages, with twenty-one hundred of the clearest illustrations
ever put into book form. [Each of the cight volumes is indexed so that everything you want to know
abour electricity is at the fingers” emd. And when you find what you want, there is not merely a1 short
question amd o short answer. You are told everything you want to know. The explanation is clenr to vou,
regardless of whether you have had u previous knowledge of electricity or not.

If You Really Want to be Successful in the Electrical
Field, Start with Croft This Month

Croft knows how to tench eleetricity—how to fit men for big-pay jobs—Dbecanse he has heen through the
mill and knows what is needed to zet ahead. \\'h:gt he knows :about electrieal praetice—and he knows a
Jot—li:us been gained by aetual shirt-sleeve contact with everyday electrieal problems.

Ile has put this praetical knowledge into these
eight books. Tor a better job at bigger pay—make
your start now—send for these books to examine fre

FREE EXAMINATION COUPON

Free Examination-— Small

McGraw-Hill Book Co., Inc., 370 Seventh Ave., New York. z Payments_No Money Down
Gentlemen : - Please send me the CROFT li;BRARY (?F PRACTICAL
ELECTRICITY (shipping charges prepaid), for 10 days’ free exam- M fr 2 ofi . . . .
ination  If satisfactory, | will send $1.50 in ten days and §2 per Fill in and mail the eoupon “attached and we will
month until $19.50 has beer paid. If not wanted, 1 will write you send vou the entire set of eight volumes for ten days
for return shipping instructions. Free ISxamination. We take all the risk—pay all
i charges.  You assume no obligation—you pay nothing
Name ©.... Bi P I B 1) S TR, P o BB RS - 7 unless vou decide to keep the books. Then $1.50 in
ten days and the balunce at the rate of $2.00 a montl.
B0 equDHreNsd . s sl il sons Al o pshe el kg RIS o (f a0 B8 o Send the coupon NOW and see the books for yourself.
City and State.

Firm or Employer. ..o McGRAW-HILL BOOK COMPANY, Inc.

Occupation . .. -P. E. 8-1-24 370 Seventh Ave., New York City
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