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Earn $50 to $175 a Week "

Your future lies in the Electrical Field. The opportunities are limitless. This industry is growing faster than any other and attract-
ting BILLIONS of capital. Get your share. The demand for trained men was never so urgent and the pay was never so lagge. Act ACT
NOW. Make a start in this wonderful calling. 1 T

Hundreds of our graduates are making big money as Power Plant Operators, Electrical Engincers, Te @phone Nen, Superintendents, Eldetro Auto En-
gincers,-ere. | lundreds of others are in the electrical contracting business for themselves and making from $3,000 to $20,000 a vear. | want vou todrop your
present line and ¢hyme to Coyne now and let us prepare you for the big opportunities.  Spend the next three and a half monthsin Chicago, the great electrical
center of the world.  Students taken on frequent inspection trips to the world's greatest clectrical plants

Come With Us For 98 Days!

[ offer vou EXCLUSIVE advantages here.  $100,000 worth of massive elec-

trical apparatus is reserved for vour special use.  You learn quickly because

you work—in a class of ONE—with a special instruct or to help you—on our

immense and modern equipment of dvnamos. switchboards, generators,

locomotives, etc.  When you graduate you KNOW your business, for you
'l( have DONE cverything in a practical way.

Earn While You Learn

Don’t wait to save a lot of money. Our employment department
,(, places students in spiare time jobs to ecarn their living cxpenses,

B W. or if they must earn all expenses it places them where they work
Coole, S davs, gencrally at electrical work, and go to school evenings
President A for a while, then later change to day school. }{undreds of
Govhnerlaas J‘, our students have worked their way through, you can
D do the same. MNlake up vour mind right now—send

& Engincering
Scheosls, Dept, 6Y

3051 E. Ilinois
St., hicag), 111,
Sir: Send nhw —
free—prepaid and with-
out obligation to me—big
catalog—reservation offer of
a free course in Automotive
Elect -ical Engineering, and full
details of your Business man-
agement training.

the coupon this very minute for our big free catalog
and full information.

Business Management

q A :hnrnugh training in business management
(&) is now given to you in America’s greatest
school of business, without an extra cent

o
O(

Name e S e R T Qoo -y
Street (R.R) ... o™ 0 ™

City....

of ¢rst. . You are nsw technically trained, and in addition gain a thorough
knowledge of business which enables yvou to apply yur techpical knowiedge
to much greater advantages. Instead of $200 to $450, you can eommand
$500 t> $800 a month and mre in a business of your own.  Write for further
particulars about this wonderful offer.

Auto Electricity Course Free

We are able for a limited period to make you an astonishing offer—~a com-
plete course in Automobile Electricity. We have greatly enlarged and newly
equipped our Auto Electrical Department with thousands of dlars worth
of the latest apparatus and can give the finest training in America on hatter-
ies, ignition, lighting and starting systems, as used on autos, trucks, tractors:
etc. To those enrolling in our complete electrical course now we offer you
this entire Automobile Electricity course. The cost of this training would
cost you more than we charge for our entire course—Write for particulars.

GET OUR CATALOGUE -—Contains hundreds of large size photographs

of our shyps and our wonder ul equipment. This is a very large and expensive

book, but it's yours FREE for the asking. Get it now and learn all about

the great opportunity we offer you.  Send the coupon or a prstal — TODAY.

BENNETT W. COOXE, President
Coyne Trade and Engineering Schaols
Dept. 6Y 39-51 E. Illinois Sireet,

CHICAGO, ILL.

|



Practical Elecirics for December, 1921

. R
offers tﬁ? : )
opporiumnily J

Dr. T. O’°Conor Sloane Will Teach You
Chemistry KRight In Your Own KHome

Dr. Sloane will teach you Chemistry by a practical, intensely
interesting method. Qur home study course written by Dr. Sleane
himself is oract.cal, lagical and remarkably simple. It is illustrated
by so many exper:memts that are performed right from the start
that no one, even with the most common education, will hive any
trouble in mastering this science. Dr. Sloanc teaches you in your
own home by the same successful systam by which he has already
taught thousands ir 1he class room. This method is a short cut
gained through years of experience which will save you weeks of
time. And, Dr. Sloane personally examines and corrects all exami-
nction papers, poirting out your mistakes and correcting them for
you. This personal training will be of inestimable value in your
future career.

READ WHAT ONE OF
OUx STUDENTS SAYS:
( This Letter was Posilively Unsolicited)
P'hoenix, Ariz.,
Sept. 8, 1921
Chemical Institute of N. Y.,
New York City,
Gentlemen:—Just about this
time with most courses s the
time when you feel like ‘‘cuss-
ing.”” 1 had struggled with sev-
eral books in chemistry up to
the time 1 started this course
and was just about disgusted
with them all. But say! this s

[ ] just like reading some fascinat- l
ing fiction story. Perhaps this
Qney is somewhat strong language but
it

expresses oxactly what I
mean. All of the frocks and v

/ +A.B., A.M.,LL.D., Ph.D

Noted Instructor, Lecturer and
Author. Formerly Treasurer Amexi-
can Chemical Socirty and a practical
chemist with many well known
achievements to his credit. Not
only has Dr. Sloare taught chemis-
try for years but he was for many
years engaged in commercial
chemistry work.

DR. T. O’CONOR SLOANE \

Many industrial firms pay their chemists as high as $15,000 a
year. Salanies of $20,000 to $12,000 a year are very common.
\Why be satisfied with small pay and hard, thankless work—be
your own boss and train yourself in a few short months to have
a real profession. The work of the chemist is extremely inter-
esting. If ycu are fond of experimenting, if you like exciting and
intensely interesting work, take up Chemistry. To the man .who
is dissat:sfied with his present job, to :he young man just deciding
on his life work, Chemistry holds alluring charms, and countles:

trills have been left out and the
bare facts are printed s0_an or-
dinary human can understand
them without loging all the re-
ligion and bringing up he pos-
sesses. As a rule I am not
much on brazging about any-
thing but this is %o good te
keep to myself. J was 1lanning
on taking a course in Chemistry
at High School this year but
‘‘they will have to get up pretty

opportunities. If you want to carn more money, the way is open oo
tkrough our course in Chemistry. early in the morning” to

<y
duce a course that will even
Enter An Uncrowded Profession Bax

Now Is The Time To Study Chemistry |

Sincerely yours,
(Signed) FOREST BAKER.
Never before has the world scen such wonderful opportunities for chemists
BIG CHEMISTRY OUTFIT

as.exést htoda‘y. Tgc }:var ’Iils awakened If:he United States to the need of
. trained chemists and chemical engineers. verywhere the demand has sprun
Given Absolutely FREE up. In factories, mills, laboratories, electrical shops, industrial plants gf algl

N — kinds, the lack cf trained chemists is acutely felt. In every branch of human
endeavor the need for chemists has arisen. No profession offers such allur-
ing opportunitiecs—and the next ten years are going to show the greatest de-
velopment in this science that this country has even seen. You be one of
the fortunate to get in now.

Pay As You Go Along

You don’t have to havc cven the small price of the course to start. You '
can pay for it in smoll monthly amounts—so small that veu won't feel '
them. The cost of our coursc is very low, and includes everything, even

thc chemistry outfit—there are no extras to buy with cur cou-se. Our ’
plan of monthly payments places a chemical educaticn within the reach ’
of every one. Write us and let us explzin our plan in full—give us 0

the opportunity of showing you how you can qualify “=r » highly &
trained technical position without even giving up your present joh. CHEM CAL
Diploma Given to Every Gracuate oLl
Graduates of our sckool arc qualifed ¢n tnle pesitinng & Honie Extension
as chemists. Witn conscientions work amhious grad- !‘ Division
: uates find promotion very rapid. 140-8 Liberty St.,
— X -“w S .

1 R “ New York City.
We glve 10 every studeat absolutely freo this vuluable

chemival outfit. It Includes everything you noed for the er-
tire course. You cru'dn’t buy so complete an outflt, apy-

SPECIAL 30 DAY CFFER ’I'

: 2 Please iend me at onee
Besides giving absolutely free to every gtu-

withont any obllration on my

where for one rent less than $25.04. There are forty-two dent a valuable chemistry outfit, we are & DEFL. yaur free Book *"Opportun
pleces of laboratory sumaratus and  supplies and elghteen making an additional special offer for a & tles for Chemists,”” and full par
different chemicals and remgents all enclosed in_a Atted short while only. You owe it to your- & ticnlars ahout the valuahle chom:u:ry
oA e, B, I, MO ront i covr, PO P | self o fnd out dbout it Write to. g0t Eer e to evey wtudet Ao

please tell me about your plan of payment

‘‘Opportunities for Chemistea’* Roemember we do Dot charge and your special 30 day offer.

day for full information and free
you one cent far the outfit.

book ‘‘Opportunities for Chem-

ists.” Send the coupon right P
now while it is fresh in your mind. Or just write your name and address on a postal o NAMB ..viinieiiernnnnnnnnens
and mail it to us. But whatever you do, act today before this offer is withdrawn, y)

CHEMICAL INSTITUTE of NEW YORK

146—B LIBERTY ST.

/ N 37 U 460006000500000000006000000 00e000 00
Home Extsnsioa Division NEW YORK OITY o

S' CITY ....... . .. STATE....
e— ' .
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be Boy s Elretrir Tops™

Teaches You How To

o .
Build Electrical Apparatus

IIE BOY’S ELECTRIC TOYS’ contains enough material to make

and complete over twenty-five different electrical apparatus

without any other tools. except a screwdriver furnished with

the outfit. The box centains the following complete instrumen:s
and apparatus which are already assembied:

Student's chramic plunge battery, compass-galvanometer. solenoifd,
telephone receiver, electric lamp.  Enough various parts, wire, etc.,
are furnished to make the fi llowing apparatus:

Electromagnet, electric cannon, magnetic pictures, dancing
spiral, electric hammer, galvanometer, voltmeter, hook for tele.
phone receiver, condenser, sensitive microphone, shorf distance
wirelnss telephone, test storage battery. shocking coil. complete
telegraph set, electric riveting machine, electric buzzer, dancing
fishes, singing telephons, mysterious dancing man, electric jump-

ing jack, magnetic geometric figures, rheostat, erratic pendulum,
electric butterfly. thermo electric motor, visusl telegraph. etc., etc.

Shipment guaranteed within 24 hours.

SEND NO MONEY

Wo have so much confidence in this set that we desire to shia it to yeu
C. 0. 0. with the privilege of inspection. It does not cost you one cent
t» take a good fook at the outfit. and see if it comes up to your expectations.
If It does, pay the postman $7 50, plus shipping charges. If It does not.
you need not accept {t, and we will pay the return charges as wnll,

THE ELECTRO [MPORTING CoO.
231 Fulton St., N. Y. City

A TREATISE ON ELEMENTARY
ELECTRICITY

100 Electrical Experiments

COnTarre

~o

TO M FLATORMLD ST

ELECTRIC
TOYS

Teaches you all the princi-
les of electiicity by the
“Learn by Doing” Methad.
Entertaining, Instructive, Mare
Fascinating than any gamoe.
The most complete electrical
experimenters’ outfit that has
ever been put on the market,

Valuable Electrical Instruction
Book With Each Outfit

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

A Sample of What You Can Do
With This Outfit

This fllustrat'on, made rrom an actual photograph., shows wonly
a very few of the many instruments that can be made with the
Boy's Eltectrio N

Toys: Electric Pen
dulum, Electric
Telegraph, Currem
Generator, FElectric
Dancing S piral, £
Galvanometer.

Complete

Tho outfit conta‘ns (!4 separate pieees of materlal and 24 pisces
of finished articles ready to use at once.

Among the finished material are Included: Chromic salts, lamp
socket, mercury, core wite, iron flllings, thrze sponls of wire,
carbons, machine scrows, flexible cerd, wwod bases. glass phte,
parafine paper, binding posts, screw-driver, ete., eto

r-—_ NN SR mEn GED WIS SIS GRSED WANR U G S
ELECTRO IMPORTING CO.,

231 Fulton St., N. V.

As per your adveriisement, ship te me at unce, C.OD.,

the PBoy’s Eleetric Toys with privilege of inspection. I s
understood that <t I do not llke the outit I can refuse fit.

Address .

City.. . S AR - B

[
|
I e T T P P SRR, & .

P. E. 12-21
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Can YOU Perform These

Spectacular Tesla Experiments?

The pages here reproduced e
are only a few taken at //_ ; “ i~
random from ; :

Electricity N
at High
Pressures and

Frequencies k.

By Henry L. Transtrom

NI12W book devoted exclusively
A to Iligh Frequeney Currents.
This subjeet is by far the mast
wonderful and most fascinating of tne \
many open to clectrieal students and

experimenters. \
FREE—Compgletel K. W. Tesla
Coil Specification, with prints
furnished F R EE with every
copy of this book.

With this Coil a 36-inch sparkcan
be obtained which is thick, noisy and
most beautiful. The brush discharge
is heavy and gorgeous. Many beauti-
ful electrical displays are possible.

Make Your Own Tesla Coil

Mystify and entertain your friends—complete
your own electrieal education. Buy a copy today.

Bound in stiff paper $2.50 prepaid,
e _doseph_vrann| Or $3.00 prepaid

Publishing Co.

Chicago, 1l - ’
e bound in blue linen

Permnit me to state e
in my humble opinion
that your book
“'Electricity at High
Pressure and Jkre-
quencles,”” by Henry
L. Transtrom, 18 the
very best thing on
this subject that hus
appeared since the
carly articles of Tes-
la_and Thomson,

For years 1 have
been interested in
high frequency. and
have read everything
[ could find on this
subject.

I am figuring on
bullding a coll like
the one on page 218,
hence my question
enclosed in this let-

Your Laboratory is not complete
without this book

1t explains all the fundeamentals of high frequency cur-
rents, devoid of obtruse mathematics or technicalities, so
that the student will have a goad insight into this fasci-
nating art. 250 pages, 14 large chapters, 141 original
illustrations.

Order your copy today!

You can not afford to be without this book. Fill in the
coupon today and the book will be sent to you prepaid at
once.

The Jos. G. Branch Publishing Co.

Dept. F 1, 3917 Grand Boulevard Chicago, Ill.

ter.,

Very tru}g yours,
8. M. eenan,
Sup’t of the Poor,

Eloise, Mich.

I THE JOS. G. BRANCH PUB. CO.,
l Dept. F1., 3917 Grand Boulevard, Chicago, Ill.

Gentlemen:—Please send me at once your Mr. Henry L. Transtrom’s
book ‘"Electricity at Iligh Fre:sures and Frequencies™ as described on
this page, including complete Tesla Coi. Specification. 1 enclose herewith
value of $ . for which you are to send the book prepaid at once.

| | Name........
I Address.. ..ol o Mo g o ety

Second Edition Just Published| City .State..

|
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New York Electrical School
31 W. 17th St.,, New York, N. Y.

Please send FREE and without obligation to
me your 64-page book.

Master Electricity By
Actual Practice

The only way you can become an expert is by doing the
very work under competent instructors, which you will be

callied upon to do later on. In other words, learn by doing.
That is the method of the New York Electrical School.

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

The Only Institution of the Kind

in America

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

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

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

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

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

New York

Electrical School
31 West 17th Street, New York
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Electrical Vehicles of Low Power and Light Weight

e e

E illustrate four little electrically
propelled vehicles, which bear
the poetic names of a Cootie, and

[a Cabbie, and the prosaic ones of
a Chair and a Coupé. The idea

is to provide very light cars for short distance
work. They are propelled by electric motors,
usually taking their power from storage bat-
teries, and the batterics can be charged over-
night by simple connection to a lamp socket.
This is the essential point;—that you do

chair and practical car for shopping purposes.

Miniature electric motors, from the children’s railroad and children’s automobile to the invalid’'s
These are operated by storage battery and are thoroughly

practical when applied to adult use, and will certainly be a delight to young people.

vour own charging. They simply figure as
an adjunct to the electrical house, just as
much as the electrical washing machine and
sewing machine do.

The Cootie i3 a very attractive little pro-
position, with bright red disc-wheels, espee-
1ally for children. It will go at 7 miles an
hour and has a range of 10 miles.  This scems
rather small, of course, but it is plenty for
the purpose of amusing a child. At a high
price per kilowatt hour it only costs 20c. to
charge the battery. Its wheel base is 43" and
tread 20", somewhat more restricted than
the full size automobile. Its weight, inchud-
ing the battery, is 200 pounds. It will
climb quite steep grades; it can be made to
pull a child’s wagon and can actually be used
sometimes for practical purposes, and by
invalids as a roller chair.

Next comes the Cabbie. This is a delight-
ful little railroad, with engine, tender, and
cars. Its high speed is”7 miles an hour; it
will cover a radius of 15 miles. The track is
not full standard gauge; in other words, it
is but 15 inches, and the engine has 10 inch
driving wheels. Cross-overs, the track, and

switches are supplied ad libitum, so that it
can be made a most attractive toy for chil-
dren on a country place.  So much for the
toy constructions.

Now we come to the more serious ones.
One is a roling chair for an invalid. The
chair weighs about 245 pounds with its bat-
tery, and can do 15 miles on a charge. At
places like Atlantic City or Long Beach with
their extensive board-walks, a chair like
this would seem to be a panacea for the ills
of the invalid.

Finally we come to a iitle Coupé. 1t is
simply a little city car for very short runs
about town. It has 42 inches tread, which
is only 615 inches less than the regular, and
has a wheel base of 57 inches. It is given
a radius of action of 20 iiles, with a speed
of 8 miles an hour. Its total weight is only
550 pounds.

It would certainly seem as if these little
cars would find a place in the cconomy of our
present day, and that clectricity is here
given a chance to do work, it has not hitherto
been called upon to execute.

Novel Use of Radio Amplifier

HE accompanying illustrations show a
remarkably simple sound intensifier
recently installed in the office of a man who
has been troubled with deafness for a great
many years. IHe has been unable to use
the telephone, but the use of this apparatus

(P T TP  EOOOO OO OOOOR O DO ORI RTTRAAFARTTRRAREY

A loud speaking telephone receiver designed

for use by the partially deaf. It can also be
used for ordinary loud speaking purposes.

[(RIBTTTI LT Ui TR

renders it as easy for him to talk over the
wire as it is for the person with normal
hearing.

The apparatus consists of a vacuumn tube
two-step amplifier, such as is used in wireless
comrnunication, having a B battery of 110
volts, a storage battery to light the bulbs,
and the Magnavox or loud speaking horn.

Concluded on page §5

World Radio Histo



A New Washing Machine

AT BT N T ST

A washing machine is shown on the left.

do not come in contact with the clothes.
motor operating it is seen below.
s0 as to be a sort of table.

of washing clothes, from the pound-

ing between stones, which we read of
in some semi-civilized countries, to the searce-
ly less severe treatment of rubbing on a
corrugated metallic washboard, and con-
trast with these the modern eleetric treat-
ment, it seems as if the duration of textiles
subjected ta weekly washing should be
greatly prolonged.

We have had occasion to illustrate more
than one washing machine. The one, we
show here, depends entirely on agitation for
its operation. Its peeculiar shape suggests
the efficiency of its work. It is conncected
to a crank by a pitman, which by belt gear
is operafed by the eleetric motor. This
oscillates the peculiarly shaped receptacle
back and forth, clothes and liquid being
driven from one end to the other. Its con-
tour and shape is suggestive of rather good
balaneing, and of effective action in the way
of dashing the elothes and water about.
electrically operated clothes wringer is

wII IEN we consider the older methods

ates by rocking back and forth so that soiid piungers
The electric
It can be closed in

An.

It oper-

Practical Flecirics for December, 1921

An Electric Bed Room

finally installed on top, and after ihe washin~
is done, the clothes are passed thru the
wringer and are ready for drying.

The machine is fully enclosed in a rectang-
ular cabinet, and when the top of the cabinet
is put in place, it is a sort of table resembling
a small refrigerator. It is said that it is
perfectly noiseless in operation. and the
operation is altogether done by the dashing
about of the clothes in soap and water salu-
tion, there being no plungers or agitaters to
touch the goods. The whole mechanism
can be removed for examination by pulling
out four bolts. At the bottom is the faucet.
by which the water is withdrawn. A 14
horse power motor suffices to drive it.

T has been our good fortune to tell of
many things electrical, and now we
show the last word in twentieth een-
tury luxury, the electrical bed. Evervthing
is here, every want is provided for, by the
exercise of the really scientific imagination.

A suggestion for the lights in the sleeping room. We hope that the reader willtry his
imagination, to see if he can find a place where an electric light is needed, which is not
provided for by the arranger of this attractive chamber.

There are reading lamps for the insomniacs,
a standard lainp on the little table, when
reading is taboo or not desired; baby's milk
ean be heated, for the nmew arrival must
have all the comforts of the electrical home.
There is an attractively spread tabie, full of
electrical  apparatus. These include the
breakfast accessories, coffce percolator, (elee-
tricity edoes not seem to favor drip coffee);
there is the cleetrie grill, and the bhread-
toaster will be a sine qua nen.  All you have
to do is use your imagination, you cannot
go too far. For nocturnal peregrinations
a light under the bedstead is supplied; this
is now gquite the proper thing, as we have
had occasion to state already.

The telephone is seen in & distance. Here
we take issue with the por;:)n arranging this
display, for we think that, to really enjoy
the moming hours, the telephone should be
exiled out of sight and out of mind.

Sockets properly placed will supply current
for heating pads, which may be ealled the
electrician’s hot water bags.

A Heater and Toaster in One

T HIS heater com-

prises a resist-
ance coil of ¢ylind-
rical contour
mounted within a
semi-circular re-
flector, but set well
back from the cen-
ter of its semi-
eirenlar eontour,
s0 that heat radi-
ated from the eoil
will be reflected
with wide diver- |
gence, covering, as
it i3 placed, an
angle of 100 de-
grees. It gets rid
of what is aptly
termed the “spot-

axis vertieal it be-
cames a heater for
anyone sitting near
it; when furned on
its back an addit-
ional funection ap-
pears, for then it
18 prepared 1o make
your toast. It
weighs less than
two and one-half
poeunds and, of
course, works from
any lamp socket.
The heating coils
can take 600 watts.
The combination
will be appreciated
by some homeless

light effecct’’ of
some heaters.
When set with the

A room heater arranged with a reflector so as to disseminate the heat, When the heater is
turned upon its back—for which purpose supports are provided—it makes admirable toast.

bachelors or even
members of the
other sex.



Practical Electrics for December, 1921

Unusual Electﬁc Lights About the Home

A biscuit warmer made from a Japanese fisherman’s hat. A very nice suggestion for an outdoor supper.

A basket of fruit somewhat of the Barmecide order.

It {easts tne eye put not the body.

A vase of artificial flowers illuminated by an incandescent lamp in their vase.
An illuminated goldfish globe producing a very pretty effect, the colors of the fish being brought out by the reflected rays.

HIS electric light is not as beautiful as
T some which might be made at home,

but it has its special purpose just the
same. It contains a nitrogen lamp which
gives off sufficient heat to keep a plate of
biscuits pleasantly warm at the table. It
is made of a Japanese fishing hat which can
be lined or unlined as desired, through which
a cord fora lamp is run.

Next comes the electric grape basket which
ecan be made at home and used as table
eenter-piece to give a soft and decidedly
novel lighting effect. A tin oval box is

first painted with grapes or with fruit of
some kind, and wired through one end for
an elecirie lamp. Large glass beads of dif-
ferent grape shades, varying from lavender

Annihilating Gravitation.—Mayke!

A Curious Lightning Stroke

to red and pale yellow, can be strung so as to
give the effect of bunches of grapes, over a
wire frame covered with cretonne. When
the lizht shines through the cretonne a great
variety of softly blended colors is secured.

In these davs of artificial flowers one
needn’'t fear to put electricity in the
vases which hold them. Many fantastic
lighting effects can thus be secured. A
semi-transparent vase will hold an electric
light bulb, and throw enough rays of light
upon the flowers above so that they can be
ieeﬁ) in an otherwise uninteresting and dark
all.

Next we show a practical as well as beauti-
ful way of lighting a dark hall. A home
made luminated gold fish bowl makes the

hall more cheerful and attractive. 'yhis is
accomplished by placing a tray on a”stand
snd cutting away the center of the tray, so as
to permit a lighted electric light bulb to
ress up closelv against the bottom of the
owl. The bulb is wrapped with tin foil,
so that the ravs are not dissipated but shoot
upward to illuminate the water, and the
fishes. The effect is really magical and the
finny pets appear to be swimming about in
fairvland. o

In vlace of a tray an ordinary pie tin—
suitably painted or otherwise decorated—
may be used.

Contributed by Edna Purdy.

An Electric Grade Crossing Watchman

! 33
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A curiously lightning-struck telegraph
pole, where, in spite of the splintering of
fts middle portions, it still carried the wires
until replaced.
OUR illustration shows the results of
one of the freaks of electricity. The
telegraph pole which stood on Long Isand
near Mineola, was struck by lightning.
The illustration speaks for itself. The pole
is shattered for a number of feet in the center
the top mnd part of the lower sections being
left intact. The wood is left in a condi-
tion sfill to carry wires. It is interesting to
see the climbing spikes yet sticking in the
wood.

P ROFESSOR L. G. V. Rota claims that
by the use of Telluric or earth cur-
rents which he has discovered, it is possible

A machine suppcsed to fly by the annihilation of
gravity. On its right we see the inventor. Thereis

no record that he ever got it off the ground.

to overcome the laws of gravity and so
revolutionise the science of flight.

A very obvious suggestion is that these
currents should be called, in honor of the
inventor and discoverer. “ Rotary’’ currente.

We illustrate his “flying”’ machine, which
he claims to have provided with electro-
magnetic means of counteracting the at-
tractive force af the earth, for overcoming
the resistance of the air when the machine
is in motion, and doing other curious things.
It is said that his claim for speed only ranges
from 200 to 460 miles per hour. He does
not hesitate, apparently, to say that he can
fly to a height of nine miles and remain in
the air several days and carry a load of one
ton.

Professor Rota is seen on the right, and
the machine appears to be an elaborate
structure. As far as we can see, the only
objection to it is that it will never be able
to rise one inch from the ground, except
at the end of a rope.

The | This

electric

moves back and forth when a train is approach-

ing, so as to give an unmistakable indication
of the approach of a train on a crossroad.

flagman. semaphore

THIS is the electrical watchman; he never

sleecps. When the car is appraaching
the street on which this is located, the sema-
phore signal, a species of target, begins to
swing back and forth. No one can mis
the curious motion, and it at once tells the
story that a car i1s coming. To make it
effectual at night, it is fitted with a red light,
in the center, so that the brilliance of the
red lantern in the darkness, indicates the
coming of a train. It is said to be weather-
proof. It is carried on an iron pole, and in
every way represents a ﬁrsgas fixture, if
anything pertaining to a gr. croséing can
be conu%icred to be first~olass. —1
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A Miniature Vacuum Cleaner

On the left is one of Mr. Edison’s iatest pro-

| ductions in the way of a dictating machine con-

trolled by keys alongside the key board.
TUIAADEREE < IO OSRERSSRESGREENIAL DAIDD ISR SRS A REtet L

re v. m which we are sure
will meet the approval of our lady readers is
shown below.

MOTION STUDY
BAVES 8%

HEN the business phonograph was,
w perfected and put upon the market

1t seemed as if it was the last word in
the practical use of the Edison invention.
But now, Mr. Edisoa having analyzed the
motions incident to the operation of the
dictaphone and studied the operations in-
cident to reaching the different levers and
foot-switeh, has reached the conclusion that
859, of these motions is to be saved. TkLis
859 probably does not represent everything,
because the motion of the foot-switch may
be considered especially annoying and out
of place for the typewriter who has to type
from the cylinder.

So the great inventor has evolved a new
dictating machine which he calls the Edi-
phone. It looks like a little bit of an affair
and worksfrom theregular electric serviee
in the building. All that is necessary to do
is to plug in on any lamp socket, and all is
ready. The mouth-piece into which the

An

O UR illustrations show an interesting
old motor which we came acrossin our
investigations, and which ran very nicely
in the good year of 1885.

The frame carries a rotor, on which there
are four coils with cores parallel to the shaft.
These four are surrounded by a field which
contains five coils on cores also parallel to
the shaft. On one end is a 16 leaf com-
mutator with single brush. The brush
bearing en this commutator conveys the
current to the four coils at proper intervals.
On the other end of the machine is a fixed
commutator, this time with 25 leaves. A
brush is carried around by the shaft, which
brush bears against the fixed commutator.
There being one brush for field and one for
armature, a circuit for each is completed
through the frame of the machine. It will
be observed that there are four divisions on
the one commutator for each af the coils of
the armature, and five divisions for cach of
the coils of the field. In this way the cur-
rent is commutated, so that the four cails
of the armature are successively attracted
and repelled by the five cores of the field.
The motor is a compact little affair, quite
attractive in appearance. We are afraid
that its efficiency is very questionable, on
account of the exorbitantly great air gaps—
but no one cared in 1885. But as far as
neatness of construction is concerned the lit-
tle motor is worthy of all praige. It has a
compact solid frame with adequate mount-
ings for all parts and good brush riggings.

The disparity of stator coils and motor
coils is its distinguishing feature.

dictator speaks is provided with a hand
contral; not a push-button, but a good, big
piece, that the fingers naturally and easily

find.  Thus when dictating, and wishing
to stop, a pressure of the fingers, without
any searching for the button, stops the
machine. When you want to start the
machine, you start it in similar way.

Then when we come to the repeating for
the trpist, again the simplest and most
natural control is provided for. At each
side of the keyboard of the typewriter, about
the level of and at the ends of the spacing-
bar, there are two keys similar to the keys
of a typewriter; the one on_the left starts
and stops the machine; the one on the right
makes 1t repeat as desired. Thus there is
no foet motion, and no reaching around
for different switches. Turning the machine
on and off and making it repeat is not a
particle different from spacing with the spac-
ing-bar,

HIS little implement i8 neither more
T nor less than a minute vacuum cleaner.
It contains a motor wound for 110
volts, so as to be operated directly from a
lighting circuit, and the whole affair is com-
pact and weighs less than three pounds,
much less than the flat-iron used in laundries.
It has within it a brush driven by the
motor, and suction is also maintained, so
as to suck out all dirt and grit which may be
released by the action of the brush. There
is a switch on the motor case which is op-
erated by a touch of the thumb, so that it
can be stopped or started instantly. In
the handle there is a dust receptacle. When
this is to be cleaned, the cap on the rear of
the handle is removed and the motor is
started, and this blows out all the dust.
Of course, care must be taken that it be
blown out into the proper place. For
heavier work, however, a good-sized dust
bag is provided, which attaches to the end
of the handle and is suspended from the
arm of the operator by ashért strap. The
cleaner is supposed to be particularly good
for dusting the upholstery of automobiles.
The tendency now is to use cloth a great
deal on these vehicles and it gives a large
area to be gone over. This little vacuum
cleaner will do it in very short order. An-
other special application is for billiard table
work. It gets under the cushions so as to
draw out dust which otherwise would re-
main perhaps for weeks at a time. It is
claimed that it will lay the nap properly also.

Electricity As It Soaks In

FOLLOWING are a few gems, technic-

ally called ‘“howlers,” selected from
the papers received by a correspondence
school from its students in electricity and
and magnetism:

The unit of quantity is Columbus per
second.

A drfr cell contains blotting paper soaked
In an electrotype.

Because of the huge magnetic field of the
earth, the south magnetic pele of the earth
is the north geographical pole.

One horsepower equals 33,000 footpower.

An electro dynamo is an amateur rotating
in a field.

Cld Time Electric Motor

A curious old motor of a preceding generation,

with five coils in the stator and four in Lhe

It has two commutators one at each end. It

has operated very nicely in our laboratary.

USING ATMOSPHERIC ELECTRICITY

AGERMAN book has been published

lately on the collection and utilization
of atmospheric electricity. The author de-
scribes his experiments in sending up a
captive balloon with a metallic cover, pro-
vided with a large number of points. This
i8 allowed to rise to a height of 1000 or 1600
feet above the ground. The -electricity
which is collected is transmitted to the
ground by means of a wire rope.

It is claimed that from one ballnon sent
up to a height of 1000 feet he obtained over
17 Kilowatts, and for some reason not fully
explained he claims that batterr of ten
balloons would give 200,000 Kilowatts.

A BURGLAR ALARM BANK SATCHEL
O NE of our contemporaries tells of a
bank satchel provided with a dry
battery and alarm bell. It is so constructed
that if a highwayman gets hold of it, it will
start ringing the alarm, then if he goes
through the street with his plunder, the
ringing bell will be heard by all passers-by.
. Theidea is that the switcll is to be hidden
in the grip handle, and to 'be so arranged
that the bank messenger when he is being
robbed, can push a button and start the
bell to ringing before parting with the satchel.
This would put arobber in the position of the
commuter carrying an alarm clock homeonthe
train. Ifit goesitissupposed to make the in-
nocent commuter the object of much attention.
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Furnace Heating with Fuel Oil

WO things have to be carried out in

successful burning of fuel oil. No

smoke must be produced, and if

there is any toleration of smoke,

there is apt to be a very disagree-
able pollution of air, even worse than in the
case of soft coal. To give a clear delivery
from the chimney, there is always danger
that an excess of air will be added, which
is uneconomical. One method of doing it
effectively includes the injection of the oil
in an atomized condition, mixing with the
minimum of air which will secure perfect
combustion and avoid smoke.

Super-heating of the burning gases, by the
high temperature of the surrounding en-
ve%ope of the fire chamber, is also of impor-
tance. Electricity, with its elastic adapta-
tion to large and small uses, comes in here
for delivering the fuel and air in proper mix-
ture.

By the plan illustrated, the house furnace
not much bigger than a barrel, or the great
steam boiler, may be supplieci with a fuel
oil fire by identical mechanism, varying only
in size. A storage tank to contain oil, per-
haps enough for several month’s supply, is
supposed to be installed out-doors under
ground; indoors and near the furnace is a
service tank of smaller capacity. The oil
is periodically pumped from the large into
the small tank. From the small tank it is
pumped into the oil burner; it passes through
a needle valve, whose needle is kept con-
stantly rotating, so as to provide a perfectly
clear passage for the oil, and a cupeshaped
member concentric with the needle is whirled
around also, so that dirt and water inevitably
mixed with the oil, are thrown to the outside,
leaving a pure cylinder or tube of oil in the
interior of the stream to enter as clean fuel.
Arrangements are provided for withdrawing
the dirt and water and cleaning the surface
of the rotating member so as to insure its

Electricity applied to a house heat ingapparatus
for the consumption of liquid fuel. The ap-
paratus is quite elaborate in some of its detaiﬂ,
zand is supposed to give very fine results

prompt action. The latter is done by simply
inserting a rod or poker-like affair into the
cup while it is rotating, thus scouring the
sides of the rotator. Such, in a few words,
is the general distribution of the machine,
which, however, when followed out in all
details is rather complicate:l.

The burner is an interesting feature. An

Bell Signal For Toy Electric Train

The progressive young American wants
electric toys, which in the early years of the
last century would have been veritable
triumphs of natural science. One of the
most attractive instrumentalities for his
amusement is the miniature electric rail-
road, and this can now be procured in the
most elaborate style as far as details are
concerned.

As an example of what it presents, we
illustrate a belf signal. This is one of the
warning signals used to protect great cross-
ings, which they may be presumed to pro-
tect after a fashion. But that has nothing
to do with the toy. The little signal, which
we illustrate, is connected so, that, when
the train reaches a special section of the
track, the bell will ring; the arrangement
being a perfect reproduction of the real
thing. This is but one of the many details
of the miniature railroad with which the
boy of the day occupies himself.

B OO0 000 1

At left
A nice little toy signal for a boy’s electric rail-
road, ringing an alarm bell as the miniature
train approaches. Modern electric toys are a
great advance on the old
former days.

OO OO OO0 0 OSSO DRORRA A

At right
Teaching the young idea how to wash. Here
we gee a nice little girl with a toy washing ma-
chine operated by a real electric motor, washin
her doll’s clothes. She may have to run a rea
electric washing machine when she grows up.

time locomotives of

LR < A

E XPERIMENTERS aund amateurs,

we want your ideas. Tell us
about that new electrical stunt vou
have meant to write up right along.
but never got to. Perhaps you have a
new idea, perhaps you have seen some
new clectrically arranged “‘do-funny,”
—we want these ideas. all of them.
For all such contributed articles that
are accepted, we will pay one cont a
word upon publication. The shorter
the article. and the better the illus-
frat on—whether it is a sketch or

photograph—the better we like it
IVhy not get busy at once?
EDITOR.

atomizer rotating at high speed occupies the
central position in a circular combustion cham-
ber. Here, the oil is delivered. From below
the atomizer, airisdrawn in. This is beneath
the level of the atomized oil, so that an
atmosphere charged with minute oil vesicles
floats on top of the air all over the floor of the
combustion chamber. The air-level is about
half-way up the circle of fire-bricks. Com-
bustion takes place, filling the chamber with
a smokeless flame, heating the fire-bricks
and heated by them and then rising up into
the boiler flues or boiler tubes, according to
the construction employed. The supply of
air is controlled by what is known as an air
supply ring. This can be so placed as to
admnit more or less air, to insure a perfect
combustion. .

In the burning of fuels, which are liable
to produce a smoky flame, the annoyance of
such a flame is avoidable by fine division of
the fuel, by intense super-heating of fuel
and air, and by sufficient air. But there is
one curious point which comes in. When
one sees smoke escaping from a chimney, the
remark is apt to be made that there is a’great
waste of power going on, for that carbon
ought to be burned. But where no smoke
whatever is perceptible, so that the fuel is
perfectly burned, there is always a possibility
that this is done by a large excess of air;—so
that more heat may be wasted in the perfect
combustion producing no smoke, than in a
slightly imperfect combustion, producing a
little sinoke. But in the installation such
as we describe, the vigorous atomizing of the
oil and the disposition of parts in the fire
chamber, with its regenerating heat effect,
will go farther to produce a smokeless*flame
than will a simple chimney exhaust, and this
without the use of uneconomical excesses of
air. It is'a case of what may be termed direct
regeneration, theaccumulated heat of the fire
chamber assisting the combustion,

A Toy Electric Washer

HE child of the
has to be brought up in the way it

present generation

should go, and the way it should g0 in thig
century, is for the woman of the house to
know how to do her own work. Electricity
makes this very easy for the present gen-
eration, and the modern house is plenti-
fully supplied with all appliances. So here
we illustrate a toy washer for a child to
amuse itself with, for washing its doll’s
clothes, and for learning what it may have
to do in the future, of which so much is
hoped. The doll at the foot of the mach-
ine evidently has only one set of clothes,
and when they are in the wash, it has to
go without.

The machine is quite complete, a little
alternating current toy motor drives it and
of course when the motor is present, i!yl the
house, it will be used by the progressive
children, perhaps under the auspices of the
})rothers of our little girl, for many other
interesting things.
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By Professor STEPHANE LEDUC

HE standard works describe three
forms of luminous electric discharge
in air at atmospheric pressure;

1- Disruptive line discharge more or
less sinuous.

2- Branch discharge, sometime called the
aigrette or forked lightning.

3- The silent discharge.

Three forms of lightning correspond to
these classes of discharge.

1- Zigzag lightning in a sinuous line.

2- Forked lightning.

3- Sheet lightning.

There isalso a g)urth form, for lightning
with ball discharge has been observed.
Arago was the first to call the attention of
the world of scienee to ball lightning. On
July 3, 1725, a man and five sheep were
killed by lightning in_Northamptonshire,
The Reverend Joseph Vass saw a ball of
fire, as large as a moon during the same
storm, and another person saw a ball of fire
as big as a man's head, which burst into four
pieces.

M. Babinet has told of a ball of fire which
came down a chimney into the room of a
tailor; the tailor described it as looking like
a cat crawling without legs. The ball
seemed luminous and dazzling, rather than
hot. It traveled around his feet, climbed
up the mantel piece, forced its way through
a hole covered with paper leading into the
chimney and exploded in the chimney, de-
stroyin% it, to show that the globular form
or ball lightning is the ordinary form of
electric discharge in gas of atmospheric
pressure.

Experiments also J)rove that the globular
form of lighting and ball lighting are the
ordinary forms of electric discharge in gas
at atmospheric pressure, and that it is very
frequent. The luminous line of the dis-
criptive discharge, and the line of light so
characteristic of lightning aresimply the re-
sult of persistence of vision, and of the lu-
minous impression on the retina due to the
motions of the brilliant ball. It would
recall the effect produced in the dark by
whirling a burning stick before the observer.

Electric Fan for Treating Hair

An electric hair dryer. The lady using this can
dry her hair herseolf without the penance of sitt-
ing over a gas stove or other source of heat.

8 long spout, adjustable up and down, enables

HOW TO PRODUCE BALL LIGHTNING

A static electric machine with a Leyden
jar connected to each electrode is set up in
the dark. The coating of the positive
Leyden jar is connected with a horizontal
metallic plate, on which there is a photo-
graphic plate (gelatine-bromide). The neg-
ative armature of the other jar is connected
with a second metallic plate parallel to the
first, and from a tenth to a quarter of an
inch distant from the photographic film.
When the discharge between the poles of
the machine is produced, the photographic
plate should be protected from the light.
An electric discharge in both directions is
produced between the sensitized film and
the metal plate above it. On developing,
the impressions 1,2,3, 4 and 5 wereobtained.
They correspond to that which luminous
balls would give, striking the surface per-
pendicularly. The balls exist in a uniform
electric field and are attracted perpendic-
ularly to the sensitized film; on this their
impressions are developed and fixed, so as
to tell the story of the impact.

If the distance between the metallic plate
and sensitized film is somewhat greater,
from one-sixth to half an inch,and if the
potential of the discharge is increased, the
luminous sphere strikes regularly, giving
Figure 2.

The spheres are not rigid and are subject
to deformation, as several observers of ball
lighting have noted. Figure 3 shows a
luminous ball, modified by the neighboring
globules repeiling it, conformable to the
general laws of electricity.

The positive discharge from the sensitive
surface to the negative, or metallic plate,
always gives its image; it is a ramified dis-
charge, whose branches, conforming to the
laws of electricity, tend towards the negative
globule, to seize and surround it. .

When the discharge takes place in both
directions, following the same line, the photo-
graphic image shows the negative ball,
surrounded by the ramification of the positive
discharge, Figure 6.

THE editorial staff of Practicar ErEc-
Trics, mindful of the Biblical state-
ment that a woman’s glory is in her hair,
illustrate an electric fan which produces a
blagt of air and incidentally heats it. A

the blast to be directed in any direction.
A handle by which the apparatus can be
held in the hand, is adapted to enter a socket
in a base, so that it will become a standard
instead of a hand apparatus and will support
itself. .

Its function is to dry the hair after washing
it. It may be held in the hand and the
air spout pressed into the hair, or it can be
set in the base and allowed to act upon the
hair, long or short range as desired, leaving
both hands free for sewing or other com-
mendable work.

We Pay a Cent a Word

ﬂ? E want your electrical articles on
various subjects and here is your
chance to make some easy money. We
will pay one cent a word upon publication
for ail accepted articles.  If you have per-
formed any novel 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
photagraphs are particularly desirable.
EDITOR.

Figure 8, shows a ramified positive dis-
charge without any negative influence;
Figure 9 shows the image of a disruptive
discharge in the form of a band of lightning,
produced by the rapid passage of a negative
globule, flying towards the positive pole.

If by any means the speed of the negative
globule can be diminished, then instead of
anearing like a streak of fire, the motion
of the luminous ball will appear slow, ex-
actly according to the description of ball
lightning in storms.

It is an easy experiment te diminish the
speed of the negative globular light, so that
in the words of our tailor it[ may be seen
moving as slowly as a cat. |

In the dark room on a horizontal metallic
plate, the photographic plate is placed film
upwards. Two metallic pointed conductors
rest perpendicularly on this plate, an inch
and a quarter to two inches apart. Each
is in connection with its own pole of the
static electric machine. As soon as the
machineis turned, globules of light appear at
the negative pointed wire, which move
slowly by more or less crooked lines towards
a positive pole. These globules come to
rest, start again and often burst into two or
more globules, which continue their inde-
pendent courses. The luminous globules
act exactly in accordance with the descrip-
tions of ball lightning.

Figures 9 and 10 are the developments of
images given by the globule of traveling
light. In the case of Figurel0 the experi-
ment was stopped before the luminous
globule reached the other polei

It is easy to see that the négative globule
by reducing the silver salt imparts con-
ductivity to its path, as it moves along.
For one can see on the plate before develop-
ment the trace of the luminous globule,
shown by a thin black line of reduceg silver.
If the photographic plate is fixed before
development, one getssuch effects as Figures
11-12. OnFigure 11 one can see the effects
of the bursting of the globule wherethe!line
divides. Figure 12 shows the traces of numer-
ous globules succeeding onel another.

A Protection for Bank|Clerks

IN future, if the appliance shown in our
illustrations is extensively' introduced
into banks, the robbers’ order to the cus-
todian of funds will be: ‘“Keep Your Feet
on the Ground,” rather thanj “Hold Up
Your Hands.”

An electricalarm for the use of bank emp.oy-
oes. By raising the toe of the foot, o as to lift the
switch bar a trifle, a loud alarm is_given or the

ﬁolica are signalled for, as may be desired. The
ar may extend the whole length of a long
counter, 30 as to take care of any number of clerks.

In this appliance a foot-bar, running along
just in front of the bank clerk, is arranged so
that when raised by a slight toueh of the toe,
an electric bell will sound an alarm. Bells,
of course, can be placed wherever desired,
or connection can be made with the police
station.

The bar may extend the length of the long
counter so that while one clerﬁ is engaged
in protecting himself from the Irobbers, his
neighbor can lift the bar and start the alarm.
The movement of the toe, of course, is so
slight, that presumably it cannot be seen by
the robber. (T
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The general layout of the tuning-fork timing apparatus for determining the velocity of projectiles as carried out in Dr. Hull's mdst interesting
and valuable experiments, which are still in progress.

HE most accurate measurer of small
intervals of time seems to be the
tuning fork. To get absolute ac-
curacy just encugh force should be
applied to keep it in vibration, and

its amplitude of vibration must be uniform.

The most obvious way of maintaining the
vibration is to have a make-and-break con-
tact on the fork. But this partly mechan-

1}
/5 arid
: "“"@“q(’,/ Magnet

One arrangement for maintaining the
vibration of a magnet., employed in Dr.
Hull’s experiments, .from his sketches.

ical method is not effective, as it changes
ft‘hti(nat,ural period of vibration of the tuning
ork.

Dr. Gordon F. Hull of the Technical Staff,
Office of the Chief of Ordnance, War De-
partment, Washington, D. C., and of Dart-
mouth College, has applied the audion relay
to measuring small intervals of time. We
are indebted to him for some notes on his
method, which notes are given further ou.

The diagrams show
how a tuning fork can
be kept in such vibra-
tion without any make
or break. It is placed
80 as to be acted on by
two electro-magnets.
One electro-magnet is
in the grid ecircuit of
an audion and placed
80 as to be with in the
inductive range of one
or both of the legs of
the vibrating tuning
fork, when potential
acts upon it.

the coil.

If the tuning fork vibrates it will change
the inductance of the eclectro-magnet, and
thereby affect the action of the grid in the
audion; this reacting on the ions, changes the
current passing through the plate circuit.

In the plate circuit is a second magnet
which directly acts upon the tuning fork.
When the current is turned on, the varia-
tions in the grid eircuit induced by the natural
vibrations of the tuning fork, are repeated
with absolute svnchronism in the plate
circuit. The total changes effected by the
vibrating tuning fork in the potential of
the grid circuit are very slight, but, by means
of the audion the changes relay an exactly
corresponding current of sufficient strength,
through the plate coil, to keep the tuning
fork in vibration. This vibration will con-
tinue for hours at a time with uniform amp-
litude. The fork never touches anything;
the entire action is inductive.

The tuning fork kept in vibration gives
an accurate measure of time to a minute
fraction of a second. One vertical line is
produced upon the chart every one-thous-
andth of a second. The spaces between
the lines ean be divided into tenths or less
by measurement. The timing apparatus
is applied to determining the velocity of
projectiles.

The projectile is fired through two coils
placed at anv desired distance from each
other. Sometiines the projectile has been

magnetized, so as to give it polar relations,
but it has been found that in some cases the
change in the earth’s flux through the open-

A reproduction of the curves produced by the projectile in passing through the coils.
Each sharp bend in the horizontal line indicates the time when the projectile passed through
The space between the upper lines indicates the one-thousandth part of a secand.
This can be divided by the eye easily into tenths, or by measurement into hundredths, so as
to give a wonderfully close reading.

ing of the coil as the shell passed it, was
suflicient to give an inductive effect.

Thne coils are connected to an ascillograph
or a refecting galvanometer, the light from
which is reecived upon a r¢tafing drum.
On the same drum is received the light
passing through a slotted hlade mounted
onbothof tha legs of the tunitg fork, which
latter produces a line crossing the oscillo-
graph trace at periods depeyding on the

r—Pl.(te

Another arrangement of gri‘ and plate
magnets fcr maintaining the vibration
of the tuning-fork.

natural note of the tuning fork. The drum
is coated with sensitized paper. The in-
ductive effect of the projectile pkssing through
the coils is indicated by variption in the
oscillograph trace on the parﬁr.

These traces and the timd lines of the
tuning fork apparatus are brpught out by
regutar photographic developrhent.

Dr. Hull thus describes in a letfer to us
the action of the electric timing apparatus:

“The only function of the tuning fork is
to flash on the rapidly moving film (moving
asbout 60 feet per se-
cond) alssrip of light
a thoushrd times per
second. | These flashed
signals gre seen on the
film as 1me Lines, the
long dithension of the
line befng at right
angles td the filin’s mo-
tion. "Hhis is brought
abont by attaching to
the ends of the fork’s
prongs thin aluminum
strips, jeach of the
two strips having a
fine slitlent throughit.
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When the fork is at rest, these slots allow
a thin strip (about 0.0015 inch wide) of light
to pass through. So with a fork having a
frequency of 500 cycles per second, the light
passes through 1000 times per second. The
- time during which the light falls on the film
is of course small compared with 0.0001
second. It is of the order of 0.00002 second.

The light from the string galvanometer or
oscillograph gives a continuous line at right
angles to the timing lines—as long as there
is no current in the element. When the
projectile passes through the coil there is a sud-
den sinus as you call it. Thefigureshows the
curve given by the passage of the projectile
through three coils, the upper two being be-
tween 9 and 10 thousands of a second apart.
The drum made a complete turn before the low-
er record was made. In the diagram the plate
coil represents the driving electro-magnet, the
grid coil the electro-magnet, which inter-
;‘upts or controls the magnet driving the
ork.

Perhaps I ought to add a note to the effect
that the most effective arrangement of the
electro-magnets is as follows: The two
magnets are placed facing each other be-
tween the prongs of the fork, the dimen-
sions roughly as shown. There are about
5000 turns of No. 38 or No. 36 wire in the
plate magnet coils, and about 5000 to 7000
of No. 38 or 40 in the grid magnet coils.”

In this way it is believed that the most
accurate results in determining the velocity

The Pointolite Lamp

HE Pointolite Lamp hasexcited con-
siderable attention in England, and
experimentsin that direction arenow
being conducted in the United States.
German authorities attribute its

origin indirectly to the famous Nernst of
Nernst lamp fame.

We show three illustrations of different
constructions of the lamp. The first figure
shows the earliest form. The principle that
it is founded on is the producing of an arc
in a bulb which is charged with dry nit-
rogen at two-thirds atmospheric pressure.
The arc is produced between two terminals
of tungsten. The arc must be a D. C. arc.
One of the terminals carries a little bead of
tungsten and one of the early difficulties in
constructing the lamp was in the production
of this bead. Once the arc is produced,
its heating effect is concentrated on the bead,
and several thousand candle power, it is
said, can be produced from this minute
sphere, not much bigger than a pin-head.

In some cases the lamp was built for al-
ternating current, in which case, of course,
there would be two beads to be lighted.
But for the direct current the cathode is
given a sort of pointed form. The current
goes through a heating coil S and through
a thermostatic bar. The heat from the coil
bends the bar so as to draw the two elec-
trodes E and E1 apart, they having hitherto

W et

Fig 1

Three constructions of the Pointolite Lamp,
in which an electric arc brings a tungston bead
to incandensence.
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Diagram of the complete arrangements for determining the velocity of projectiles, as the

experiments were conducted by Dr. Gordon F. Hull.

illustrations.

of projectiles have been attained. The
tuning fork vibrates in perfect freedom,

To be studied in connection with the other

there being no make or break of a mechanical
contact, as is usual.

A Balloon Supported Power Line

been in contact. All this occurs when the
switch is closed and current turned into the
lamp. An arc at once springs across from
electrode to electrode, and the lamp begins
to work. A duration of 100 hours is assigned
to the earlier forms. -

A peculiar trouble that exists is that the
two electrodes coming together when the
lamp is extinguished and has not cooled off,
are liable to weld, and to separate them some
force is required, which interferes with the
regularity of its operation. This trouble
induced the effort shown in the second figure.
Here the ionizing of the contents of the
bulb is used, based on the experiences with
metal filament lamps.

Three wires are fixed into the neck of the
bulb. The negative wire terminates at
N and N is connected by a tungsten filament
wire loaded with oxides, with the terminal

This is the ionizer. The positive wire
forms the winding of an electro-magnet I
in circuit with the resistance, and parallel
with the short, circuit A. This forms the
third wire of the lamp and ends within the
lamp at terminals P’ with tungsten bead.
When the circuit is closed the current first
flows from P to N, ionizing the gas in the
bulb. Current starts from P to N, con-
stantly increasing in strength and exciting
the electro magnet. As the current acquires
strength, it attracts its armature, bringing
the short-circuit A into the circuit so as to
cut out the resistance. The arc now rises
to full strength and the P’is heated to
brilliancy.

The third modification shown in the il-
lustrations substitutes a flat electrode for
the head. This is where a very strong light
in one direction is needed, such direction
being at right angles to the plane of the flat
surface. The lamp gives what has long
been desired, a concentrated area of light,
the one thing desired by the projectors of
moving pictures and the like.

It is claimed that the newer lamps have
been brought up to 500 hours duration and
that their illuminating power only went
down 10% in that period. The illuminating
power is ten times that of tungsten lamps
and it only requires 14 watt to the candle
power.

E illustrate an interesting suspension

apparatus, the invention of N. F.
Rutherford, for carrying power lines without
the necessity of setting up poles. The in-
vention applies to the supporting of a flexi-
ble cable; it is maintained above the surface
of the earth by one or more balloons. There
may be a whole string of balloons for long
lines, or a single one, where the line is only
a short one. In any case, it is perfectly
evident that it will save a great deal of ex-
pense, which enters into the construction
of lpole lines, by thus supporting power
cables. He also suggests that the ground
be used for the return circuit, thereby giv-
ing the balloons only one line to carry, al-
though of course, if desired, as shown in
one of the drawings in the patent, he may
have two lines, one line out and one line in.
The invention is also applicable to a boat,
as shown in one of the drawings, in which
the power is conveyed to it from the sup-
ported line. As the boat crosses the shore
the balloons rise in the air and thus
automatically take care of the extra length
of cable.

It is evident that there are many othersit-
uations in which this system would apply,
saving the time and expense of permanent
structures.

Of course the actual first cost on inflated
balloons might be as high as that of a line of

oles or even more, but there is a suggestion
or emergency work of great saving of time,
especially for difficult places.

3 e, e————_
]

s Sl

electric
As the boat nears the shore'the
balloons lift the line higher in the air.

A suggestion for supporting aerial
power lines.
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ISTORAGE BATTERY

Above is shown graphically how the now famous haunted violin trick that my
The illustration better than words explains

answer is electricity plus concealed wires.
girls’ hands, without a bow being used.

R ECENTLY there was produced in the
Greenwich Village 1'ollies at the Shu-
bert Theatre, New York City, a novelty that
no doubt is of interest to our readers. The
stunt is as follows:

Four ladies of the chorus step out into the
aisles, assuming positions in diferent parts
of the house. The conductor asks persons
in the audience to call out the name of a song
they would like to hear. pon the title of
the piece being given, he points to one of the
young ladies. She holds up the violin, as
shown on our front cover, when the in-
strument starts to play at once in the usual
manner, with the exception that there is no
bow and no one playing it. Someone else
calls out a different song, and the conductor
points to another young lady, and the cor-
rect musical seleetion immediately issues
from the haunted violin. So in turn one
after the other of the violins starts playing
whatever song is called for by the audience.

Naturally the audience is very much mys-
tified, and wonders how this unusual trick
is performed. It should be noted right here,
that the strains that come from the violin,
are violin music, and good music at that.
There is no grating, mechanical sound about
it, but the strains come out well-nigh perfect.

The explanation lies of course, in the one
word “Electricity.” Our illustration shows
how this trick can be performed by anyone.
» To begin with, it is necessary to prepare
the spots or places underneath the carpet
runner, on which the girls are to stand. There
are usually two metal plates or sheets of fair

dimenvions, and each girl will know where
the plates are by their location in the house.
For instance, the first cirl woll know that her
place is opposite the row of seats marked B;
the second one will know that her place is
opposite seats P, and so on. These metal
shcets which may be of zinc. or any other
clean metal, usually are about two feet
by one foot, in area, and are placed as shown
in our illustration.

A wire conncction goes from these metal
plates to a concealed room, in which islocated
the grand secret in the form of a violinist,
who plays in front of a good detectagraph.
This detectagrapli is connected in series
with a batterv, and the wires lead to the
two metallic plates. Each girl should wear,
preferably, long skirts, to hide the necessary
wiring, which of course, is all important.
The wiring on the girls is as follows: One
flexible wire starts from the shoe, where it
ends in a sharp point. This point is nec-
essary so that the minute she steps upon the
concealed plates, the point will go through
the carpet runner, penetrating the layer, and
making conncction with the metallic spot.
Both shoes are thus equipped. The wires then
run up the legs, under tge dress, and thence
down the inside of the arms. Long sleeves,
are of course necessary for this trick. The
only exposed part of the wire is from the
wrist down on both hands. Connections are
made between the bare wire, and a small
metallic contact plate beneath the violin,
as shown in our illustration.

Therefore, the minute the violin is placed in

stified so many thousands of people
how the violin music issuesfrom the instrumentheld in the
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Haunted Vielin

the correct position, two contacts are made.
The two wires in turn go te a loud talker,
concealed within the violin. This must be a
good loud talker, which reproduces well,
and it can be seen, that when the violinist
plays his instrument in front of the de-
tectagraph, the sounds will be reproduced by
the loud talker in a very realistic manner.
TLe violinist has before him a switch, and as
; soon as he has played
selection number one,
he nioves the switch to
point, number two.

CONCEALED |}
WIRES —>

-,

=" /METAL PLATES =g

UNDER CARPET

is performed. The

Immediately the haunted violin number two
will start to play. It is the same with violin
number three and four, all the girls, of course,
being wired in the same way, and standing
upon similar plates.

How does the concealed violin player know
what to play? Very simple. Down in front,
near the orchestra, there is ja concealed de-
tectagraph, or for that mattef several of these
may be scattered throughout the audience.
These detectagraphs pick up the voices from
the audience, and convey them to the con-
cealed violinist, who immedidtely starts play-
ing the desired selection.

If this method is not desil%ed, another one
can be substituted by havimg an attendant
concealed behind the curtain, who, having a
microphone before him can talk to the violin-
ist, thus giving him the selection desired.

This is, of course, not the only way in which
the trick can be performed. It can be done
by radio, but this necessitates an elaborate
equipment, because the girls would have to
carry around with them the amplifiers, audion
tubes, batteries, etc., so that for all pur-
poses the one described here is probably
the best in the long run. !

Another method of reproducing violin musie
which is very good also, is as follows: in-
stead of using the detectagraph in front of
the violinist, an ordinary microphone of the
Skinderviken-button type may be attached
right to the violin itself. This in some
cases makes an even better reproduction. But
this method does not lend itself equally well to
all violins.
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Lishiness In Electrical Machinery

Above we see a heavy man with his 20 pound bicycle, and alongside of it is a weight of 20 pounds.
limousine, and this is operated for the benefit of the rather thin lady, and is a contrast to the 20 pounds of the bicycle.

is seen standing there. One is good engineering and the other is bad.

HEN the electrical transmission of
power was first proposed. it was
said that it was impossible of
realization on account of the size
of the conducting wires which it

called for. By the use of high voltage gen-
eration and step-up transformers, high po-
tential is developed on the line and the
long miles of wire are reduced greatly in
size, so as tosave copper;-and as the potential
on these lines is too high for practical util-
ization, step-down transformers are used to
reduce the potential on the short service
lines, which directly conveythe power to
motors for mechanical use.

The recent million volt potentinl-differ-
ence experiments are in the direction of
getting a large power through a small wire
or conductor. A wire, 25 mils, a little over
1/50 inch, in diameter, or No. 22 gage, will
carry an ampere. If it were possible to
get such a wire to carry an ampere of cur-
rent, without corona or other loss, and de-
liver it with a potential difference of one
million volts at the motor, 1000 horse power
might be taken through a wire of the dia-
meter of a steel knitting needle. This, at

250,000V,

Fuc.1
The upper wire at 250,000 volts will

transmit the same power that the lower
one will at 100 volts.

present, is impracticable, but it does show
the direction to which these high voltages
tend, namely to the further saving of copper

in the line conductors. This is an instance
of economy in stationary appliances due
to high voltage. The pity is that as great
an economy on the same principles cannot
be applied to motors. 1t is not sale to say
that anything is impossible, but the idea of
handling a million-volt potential difference
for operating an electric motor is certainly
rather appalling.

But to think of the power which the mil-
lion volts, leaving out all considerations of
corona and special difficulties, could carry
through s small wire, requires on the face
of things a little effort. Considering the
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weight of copper in the conductor, that
our every-day potential difference of 110
volts requires for a given amperage, and
remembering that 220,000 volts is practically
in use to-day, it seems a pity that there is
no way of applying these high voltages to
motors. Now the transmission lines get
all the benefit of the high potential.

On the trolley car, which certainly is a
very heavy etructure, and one in which
there seems to be no effort made to avoid
weight, the motors form a considerable
percentage of its avoirdupois, for the electric
motor with iron cores for its field, and for
its armature—both of them masses of inert
weight, which in turn are wound with heavy
coils of copper, is a very heavy mechanism.
It operates at some 600 volts. If the motors
were built for 110 volts their weight would
be much greater. The principal element
which keeps the weight of motors within
liits is their high mte of rotation.

Not long after the work of the early in-
vestigators, Thomas Davenport in 1837,
produced one of the first electric motors,
and then thirty years or more had to elapse,
before the self-exciting convertible generator
and motor were devised. Since then, every-
thing has been, as far as motors are concerned,
in the direction of inecreasing their power,
for curiously enough, they started in at quite
a high efficiency once they were fairly in-
troduced and going. Little or nothing
radical has since been done to reduce weight.

Imagine a motor wound with No. 22 or
No. 23 wire, and in some mysterious way
operating with a potential difference of one
or two hundred thousand volts; the weights
of its cores and windings would be very
slight and its velocity would be very great,
Thus it might operate with one anipere
and be exceedingly light, not any larger
than a sewing machine motor, though of
many horse power.

In the cases of transportation of persons
or of material, lightness of the vehicle and
propelling mechanism reads economy and
efficiency. A man of 150 pounds and up-
wards may do his mile on a 20-pound bicycle
in three minutes. This is an enormous
advance over what nature has done for
him, and here man is a better engincer than
nature has proved to be. At the other
extreme, a lady, weighing perhaps 100 or
125 pounds, uses a 5000-pound Rolls-Royce
automobile to go about in. The man rep-
resents almost the perfection of mechanics

in the background is the 5000 pound
The 5000 pound weight

as regards weight of appliances; the woman
with her Rolls-Royce represents one of the
most ineffective ratios that exists. It is
a pity that the electric motor cannot be
brought down from its present weight to a
much less one. We would not say that the
advance would even approximate the ratio
of weights between the bicycle and auto-
mobile just cited, but something might be
done.

When it was first seriously proposed to
send electric power over long lines, it was
*“demonsftrated” to be impossible, on ac-
ecount of the size of conductor required.
By raising the voltage this “demonstration ”
was disposed of in short order.

Imagine an electric driven ocean liner
with 100,000 or 200,000 volt motors to
iransmit the power of a high speed internal
combustion motor to the propeller shafts.
The combination would save tons of weight.
If the motors of trolley cars could be operated
at such voltages a great reduction in the un-
sprung weight would be effected. And

Fig. 2

If the small wire can transmit as much
ower as the large one, why cannot the
ittle motor be made to develop the same

power that the large one does?

finally, if someone would invent a light
storage battery, another great advance
would be made,

LIngineers have pushed efficiency to the
upper limits in electric generators and motors,
but little has heen done to reduce weight.
It is an almost untilled field.

The remorseless way in which moving
vehicles are constructed from the standpoint
of weight is certainly one of the blemishes of
modern engineering practice.  The Fullman
cars weighs far too inuch for the load it carries,
and it exacts a Leavier toll than would be
recessary with lighter vehicles—and so it
goes, all the way down the line. There seems
never to be a thought of saving weight.
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The Discovery of the Electro Magnet and of the

Electro Magnetic Field
By Prof. T. O'CONOR SLOANE, Ph. D.

This very interesting
fllustratlon is an exact
reproductlon of a wood
engraving nearly 1100
years old, which was
used to illustrate Pro-
fessor Henry’s first art-
fcle on the electro-mag-
net. The magnet was
wound with four par-
allel coils of wire and
Professor Henry states
the different effects to be
produced by soldering
the ends of the wires to-
ether. In other words,
e provided for series or
parallel circuits.

B B represents the bat-
tery plates and C the
| battery jar. The mag
C | netis thrown in and out

of action by immersing
the plates and with-
drawing them from the
solution.

It will be observed
. that the jartist drawing
the magnet apparently
had no conception of
the fact that it was
E wound with wire coils.
The use of the lever, D,
and its counterpoise, E,
shows that Prof. Henry

was ahead of his time.

-
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Willia m
Sturge on’s
electro- mag-
net. This
magnet was
supported by
the wire
winding, the
ends of which
were secured
to the stand.
It shows how
little con -
ception Stur-
geon had of
the possibil-
ities of the
electro-mag-
net, which
were only de-
veloped by
Professor
Josep h

e Y Henry at the
& 5 k.. Albany Acad-

ey emy and in
i ln".uﬂ‘ Princeton
' University.

NE of the ecarliest references to
the mariner’s compass in literature
occurs in Dante’s “DiviNa Covik-
D1A,” where he speaks of the “needle
pointing to the star.” This was

before the conception of magnetic poles,
and takes us back well over 600 years.
What construction of compass was then
used, we do not know, but at anyv rate
here was a recognition of the directive ac-
tion of the magnet. Any connection of the
earth with its direction presumably did not
exist; it points to the star, the poet savs,

In our last issue we gave some interesting
reproductions of the work of Volta. 1le,
in inventing the voltaic battery, failed, nat-
urally, to grasp the resistance element in-
volved. To get more effect, he kept on
adding couples, thereby, of course, cutting
down his current, whenever he worked with
low resistance external circuits.

Feeble as his currents were, the greatest
interest attached to his researches, and in
the early part of the last century we find
the Danish Professor, Oersted, investigating
the action of a wire conducting a current
upon a pivoted compass needle. He found
that a wire conveying the current to a battery,
which he called a “conjunctive wire”,
acted upon a pivoted magnetic needle in its
vicinity, so that it deflected the needle to
one side or the other, according to the di-
rection of the current, and position of the
wire with relation to the poles of the mag-

netic needle. 1'e issued a short paper in
Latin describing his experiments. His work
was 5o small and so hmited, that today it
seems almost trivial, vet it was absolutely
the beginning of our knowledge of clectro-
magnetism. He was born in 1777 and died
in 1851.  So little did he realize the relation
of magnetism and electricity, that he ex-
perimented with a brass needle and needles
of glass and of gum-lae, which he states
remained quite quieseent. 1 Lis was twenty
vears after the Galvani and Volta discov-
eries and controversies.

There is a hint that in 1802 Romagnasi
of Trent in the Tyrol, observed an coffect
produeed on a compass needle in the neighbor-
hood of a voltaic pile, but this tells nothing
as details are lacking.

Qersted’'s  experiment excited great in-
terest. The famous Arago brought the
the news of QOersted’s discovery to Paris

I 2 =y
S50 UTRE HENRYS 05 MARNGT |

r

Professor Henry's great Princeton

photographed at Princeton before its removal

therefrom. It is now in the Smithsonian In-

stitute, Washington. This magnet supported
3600 pounds.

magnet,

World Radio Histo

A pivoted
cond uctor
placing its-
self in the
magnetic
meridian
when current
is pasged
through it.
Mercur y
cups are uged
to make con-
nections,
This dates
back to the
of

d ays
Will!liam
Sturgeon, in
1825,

on Scptember 11, 1820, and bnly a week
later Ampére presented a paper to the Paris
Academy of Sciences. He had spent the
week in doing work which Elilu Thompson
aptly characterizes as “the production of
a mind of the first order working at high
pressure.”’

The next development was to try the
effect of passing a current through coiled
wires, and in doing this the coils were found
to possess within themselves a directive
furce. Ampére’s theory of terrestrial mag-
netism and of the permanent magnet was
formulated. This theory was that currents
of electricity ecirculated” around the earth,
while currents also circulated around the
elements of a permanent steel magnet; it
was by the reaction of earth currents on
the magnet currents that the directive
action was produced.

During this same period, Arago was work-
ing on the subject, and he is supposed to
have been the first to find that a wire, carry-
ing a current, attracted iron filings. Then
we hear of Arago magnetizing steel needles
by placing them within a elix, through
which a current was passed. As late as
1838 the above experiments weke described
in Silliman’s “PriNcIPLES OF Puysics”,
and the book states that if a tube of copper
or other metal were employed to magnetize
the needles the action of the current on the
enclosed bar would be destreyed. This,
of course, is absolutely false, Hut it seems
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Sturgeon’s apparatus for illustrating the action
of the electric current on the magnetic needle,
carrying out Oersted’s experimenis.
strange that within the lifetime of so many of
us, the above error was put in print in_ the
leading American text-book on physies.

America has had the good fortune in
science to do physically big things. Prof.
Hare of Philadelphia cut loose from the
high resistance voltaic battery which long
persisted in use, and increasing the size of
the plates, reduced the résistance and ob-
tained greatly increased currents.

In England William Sturgeon of Wool-
wich had produced an electro-magnet, shown
in one of the illustrations, which sustained

The Fery Battery

HE Tery batterv has excited a great
deal of attention in France and has
been extensively introduced there for open
circuit work. The illustrations show several
models and the general principle of its action
is the following:

On the hottom of the jar is a plate of
zinc; to this a copper wire is attached, the
wire being soldered to the zinc elecfrode on
its surface. The plate of zinc lies in a hori-
zontal position under, rearthe bottom of the
jar. Upon the zine plate there is a non-
conducting block which may he wood. Then
on top of the wood there rests a cvlinder of
carbon. This is made by special formula
for the purpose of their batterv. The ex-
citant of "the cell is purified sal ammoniac
dissolved in water. The proportion is 15
parts of the sal ammoniac to 100 parts of
water by weight. To put the ccll in oper-
ation, it is first filled up to about two-thirds
its height with water, and thesal ainmonine
is then introduced, and the mixture agitated,
until it dissolves completely. Ture water
is then carefully added so as to lie ahove the
sal ammoniac solution, This is poured in
until it comes to within about 3 inches of the
top of the jar, which is of course the top of
the carbon.

The action of the battery is quite peculiar
and characteristic. The sal ammoniac so-
lution attacks the zine. Polarization at once
begins. A very slight collection of hydrogen
bubbles appears on the earbon, concen-
trated in locality near to the zine. As

An open circuit battery of great duration,
running for many months with little or no
attention.

an armature. The picture reproduced was
published in the Transactions of the Society
of Arts of London in 1825. A great quan-
titv of other apparatus was exhibited by
himm and a silver medal and a large cash
prize was awarded him.

When Professor Joseph Ienry of Prince-
ton took up his investigations a little later,
he did what no one seems to have done he-
fore. He began to produce electro-magnets
of great power. Ile developed the clectro
maget in size and did not stop until he had
produced for Princeton a magnet which
would support 3600 pounds, and one for
Yale which supported over 2000 pounds.
The writer has heen told by people of a
somewhat earlier generation than his, of

Zinc and copper cylinders placed concentric-

ally were caused to rotate in opposite directions

by the insertion of a magnet pole in their axis.

These were constructed by William Sturgeon

and exhibited by him in 1825 with the rest of his
apparatus.
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Sturgeon’s motor. Oneof the very first electria
motors ever produced.l This dates back to 182%
also.
lectures given in the old days, at which

clectro-magnets, carrying out Professor
Ifenry’s i(Tea,s, were shown, which lifted &
number of people standing on a platform.
They may have been somewhat in the line
of solenoids. So here the fundamental
arganism for the creation of a strong mag-
retic field, the electro-magnet, was invented
and constructed, ready to carry out Faraday’s
ciscoveries, and td provide a mechanisme
for converting mechanical energy into elee-
trical energy, and for carrying out the re-
verse action.

Electric Arc Lamp With Rotary Arc

the hydrogen accumulates it polarizes the
lower part of tue earbon, cutting it off from
the electrolvte.  Now, if there were no de-
polariziny action, the entire surface of the
carbon wouid become coated with hydrogen
and the cnrrent would cease. But on ac-
count of te vertical position of the earbon
rising up from the zine, tue upper layver of
the liquud absorbs a certain amount of ox-
ygen from tue air.  This establishes a sort
of gas batter. between the upper and lower
areas of the carbon, so as to put the carbon,
as it were, on short circui. within itself,
and depolurization begins to act at onee.
The lower port of thhe earbon gives nascent
oxygen, wiien eombines with the polarizing
hydrogen, forming water, and puttinz the
surface of the earbon in perfect conditinn.
Special experiments Lav~ heen made to test
tiis theory out fuily and it has proved to he
quite just > .

The elzziramotive force is 1.25 volt.
The resistance is simoly stated to he slight,
as there is less than one-nalf ineh between
zine and earbon, and the solution of ziae
chloride gives good econductizity to the
clectrolyte. There is no action on open
circuit. Without adding anything t» it,
unless passioly water, it can continue to
wors until the zine is dissolved. The zine
never needs cleaning, and the depolarizing
agent, the oxvsen of the air, is naively saicl
to cast nothinz. It consumes about 20
grains of zinc to the ampere hour. it will
Le notieed that as long as the sal ammoniac
stays in tae lower arcas, creeping of salts
over the edge of the jar will be avoided.
This battery is said to operate for several
years without being touched.

Warning is given that no oil should be
poured int> it, a frequent practice with
gravity cells. Sach oil cuts off acecess of
air. and the denolarization ceases.

Of course in the gravity batteries in which
oil is used to prevent evaporation and creep-
ing of the zinc salts. there is no question of
exclusion of air. Zinc silohate, which is
produced i1 the gravity battery, has a most
annoying disposition to ereep up the glass
jar and even to eresp over the ton. It is
also vital that the zine plate should be under
the water, and evanoration would throw out
the battery, and act as if aswitch was opened.
In the Fery Batterv evaporation does no
harm, within limits, of course.

i
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N eclectric arc lamp, especially one for
A projection purposes, should, if possible,
provide a crater in the positive carbon.
This crater is then the source of light. It
is Innited as to size and should be practically
fixe.l in position. In the present invention
a horizontal positive carbon is surrounded
Lv an annular negative electrode, so that
tae arc will spring between them and form
a crater directly in the end of thepositive
caroon. If this was done always from one
side, the crater would rapidly burn away
and be impaired ordestroyed.  Accordingly,
an ¢leetrie field is introduced which produces
a mtarv are, the arc moving around like a
hand of a wateh or clock so as to spring from
dificrent parts of the nezative annular elee-
tro le to the crater of the positive one. This
preszrves the rimm of the crater intact.
The positive carbon gets very hot and of
course bezins to burn away. This trouble
is minimized by placing a coneave insulator,
a stricture like a reflector. a little way back
of the end of the positive carbon. This
forms a_chamber directly back of the annular
electrode, which gets filled with the carbon
dinxide gas and prevents the nositive carbon
electrode from burnine rapidlv. An axial
hole mav be made folloving the center of
the positive carbon, through which air is
passed.

Electremagnetic Fleld.
Annular Electrode.

Arc Flow; Here.
Air Passage.

An arc lamp expeciallv adopted for projection
of plctures on the screen,
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A Protector for Gas Filled Lamps for Qut{Door 'Usé
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to a watt or less, a very wonderful advance.
These lamps have their troubles. The gas
within them, owing to convection, arises in
a constant stream, impinging upon the
glass directly above the filament. In this
way it develops a definitely located hot
spot upon the glass. For outdoor uses,
as in electric signs, if rain falls upon the hot
spot on the glass of the lamp, it is pretty
sure to crack it, which, of course, is the end
of *it. We illustrate a protection, now on
the market, designed to prevént this source
of loss. It is a little, spoon-shaped affair,
which fastens by a spring or clip, so as to
cover the glass above the filament, when the
lamp is in a horizontal position. Then the
rain cannot strike the hot glass, so that frac-
ture is prevented. When the clip is used
the spoon-shaped protection can be attached

A simple protector for the incandescent lamp, when used out of doors exposed to the rain.
This protects it from cracking, reducing the expense of electric signs.

HE comparatively recent practice of ments, has brought about remarkable re-
putting gas in incandescent lamps, sults in efficiency. The old ratio of 314 or
made possible by the use of tungsten fila- 4 watts to the candle power has been changed

while the lamp is in the socket.. If the spring,
which completely surrounds the neck of
the bulb, is used, the bulb has to be taken
out of the socket to put the spring in place.

New Alternating Current Rectifier

HE illustration shows an apparatus for
T charging strorage batteries, which is

of the utmost simplicity of appli-
cation. All that is requisite is to connect
it to any 60-cvcle, 110-volt circuit. These
are the figures in general use in this part of
the world; in England the commercial fre-
quency is much lower. It is a polarized
contact make-and-break machine, the vi-
brating clement operating in exact syn-
chronism with the frequency of the current,
80 as to give sixty charging pulses of current
each second.

Referring to the diagram, the vertical
vibrator with horizontal polarized armature
on its top, is seen extending down between
two screws I3 and G. The screw B is a
eontact screw, the screw G is simply an ad-
justing screw to limit the length of the arc
of vibration.

As the apparatus is shown in the diagram,
the alternating current is passing by the
connection, A, through the magnet coils H, H,
to the condenser, I, to the connection F.
At F the negative pole of the hattery to be
eharged, is connected; the positive pole is
connected at E. The battery is now short-
circuited and receives no charging current.
When the positive part of the cycle acts
upon the polarized armature above the
magnets I, H, the circuit we have just
traced is opened, being short-circuited through

HE telephone, invented by Robert
T Aernont, Baron van Lynden, which
we illustrate, is founded upon a basic
action which the patentee does not under-
take to fully explain. It amounts to this:
that an excessively thin Wollaston wire,

A Thermic Telephone Transmitter

WWoliaston

fmundis‘.g B
wire Lco;)\s

Asinudar ST Ferfuraiad
Op@'ﬂ:’.“.:.’g‘ UG
A telephone utilizing the heating effect

of the current upon minute parts of Wollaston
wire. Open sounding box construction.

noveitr 60~ Circuyit

Condens

-

|

€\
Battery To ite Charged
Connected Between Thase
- Terminals

Diagram of a vibrating rectifier of alter
nating current of considerable capacity,
with lamp used as resistants.
the contact B and through the battery,
between E and F. This short-circuits the
magnets H, H, and the current goes through

which is the thinnest wire made, is arranged
in multiple for the speaking current to pass
through. The wires are enclosed in a case
and constitute the microphonic element of
a telephone systern. When the sound
waves act upon the wires, either the com-
pression or the expansion of the almost in-
visible thin wire, or the changes of temper-
ature produced by the successive compres-
sion and rarefaction of air within the trans-
mitter, will produce variations in resistance.
It is thought possible that the changes of
density due to the succession of sound waves
may cause such variations, or that changes
of temperature may. In any case, the wires
do vary in resistance with the sound waves,
and a speaking current is thus produced.

Two formns of diaphragm chamber are
shown in the patent. One comprises two
concave diaphragms, the hollow sidesfacing;
and is open to the air by apertures, and the
second, a concave diaphragm, is of different

the lamp D, and flows betweéen E and F,
charging the battery connefted between
them. 1

The current flows through the spring,
with its contact point touching the contact
point on B, to the terminal é, and then
through a lamp D, which lamp must be of
proper size for the requirements.of the battery.
The current then goes to E, which indicates
the positive pole of the battery. Passing
through the battery the current leaves it
at F and returns to the lighting circuit. As
the armature is polarized the two coils work
in unison to close the circuit at B on one
part of each cycle. The la D is to be
selected of such size as to passithe amperage
required for the special battery and in ac-
cordance with the voltage of the battery.
This restricts the current tp the proper
amount for charging purposes. A lamp so
large as to rate at 115 volts, 75 watts, can
be used. Beyond that there is danger of
burning out the contact. All that is nec-
essary to put the rectifier to werk is to screw
the plug into any lamp socket

One essential thing is that it must he on a
60-cycle 110-120 volt circuit. The con-
denser advances the current in the coils
H, so as to break the circuit at the point of
the cycle when no current is, passing; this
point is at the zero potential of the alter-
nating current.

size, so as to give an annular opening be-
tween them. In another construction the

(Continued on Page 91)

Wire . w“
] :

italiaston

Sound Bex
" Dia phragm

The thermic telephone, but this time with
a closed sounding box, relying on the flexible
diaphragm for its operations.
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A New FElectric Overload Fuse.

£ illustrate a very interesting fuse,
w which is so arranged that,when the

conductor within it melts. the gap is
at once increased ensuring a definite break.
The gluss tube contains a fusible element,
through which the current passes. This
conductor clement is kept in tension by a
spiral spring; the minute it melts the ends
will be drawn apart, because the spring will
contract, clearing the cireuit absolutely.
It is said that less than the time of one eycle
of alternating current is required for the
break. The tube iz filled with a non-in-
flanimable lquid of a high diclectric strength
which in popular language means “of high
resistance”’. The freezing point of the
liquid is lower than 63 «egrees below zero
Fahrenheit. The fuse is so rapid in its

Fan Electric Heater

HIS eclectric heater is an arrangcinent

for use with an clectric fan. 1t pro-
vides a heating coil, which can be used in
cooperation with the fan, in order that the
draft produced thereby will pass through it,
and the air will become heated. A double
electric connection is arranged so that the
wires may branch, part of the current going

“ieatey Coill

A heater coil to be attached to a fan for winter
work. Like the man in Aesop’s fable this fan
blows hot and cold with the same mouth.

A fuse operating by the melting of a
The whole is contained in a glass tube, so t
or not.

action that if on a branch cireuit and o short
cireuit oceurs thereon. the line will be cleared
hefore the hicavy main line fuse, or oil eircuit-
breaker, as the case may be, can open. One
of the minor features—and a very good one—
of this fuse is that by looking at it from
quite a distance it can be determined whether

New

to the fan, and part to the heating coil.
This is done by a sort of two-way socket,
one clement of which conncets with the
heating coil, and the other with the fan.

The patentee, J. D.Zicley, states that his
conduetors may be in two sets, one of large
and one of small wires, and that eurrent may
pass through one or both sets of coils, ac-
cording to the requirements of the case.
The coil is provided with a snap attach-
ment, so that it can be snapped on in front
of the fan or removed, according to the
season of the vear. It often happens that
an artificial draft in conncction with the
heating apparatus gives much better re-
sults than where the natural draft of the air
is relicd on to distribute the heat.

T I

T 115 illustration shows an linglish in-
novation. a2 novel eleetrie tea  kettle,
The kettle is divided -into two parts by a
cross diaphragm.  On one side of the di-
aphragm in a steam tight compartment is
the water; on the other side ix the tea, con-
tained in a teaball.  There ix an eleetrie
heating element on the bottom of the side
containing the water, and there ix a safety
valve for this compartment out of which
stean blows when due pressure is reached.
When steam ghows, a button on the center
of the top of the kettle iz pushed down.
This opens communication by means of a
siphon tube between the two compartments

wire, which w

hen it meltsis drawn apart by a spring.
hat it can be told whether the spring has contracted
If the spring has contracted, the fuse has melted.

beeause the contracted
spring will indicate that the rupture has
occurred. The tube must be placed in a
vertical position with the proper end up-
ward. ‘There is a vent in the cap to permit
the escape of the vapor., which is evolved
when the fuse parts.

it is open or not,

Flectric Tea Kettle

of the kettle, and the pressure of the steam
forces the boiling water through the siphon
tube into the compartment in which the
tea-ball is hanging. In this way the tea 18
made with boiling water, as the water will
not onter until it has actually excecded the
ordinary boiling temperature. The steam
generated in the right hand compartment
operates to keep the water in which the tea
ball is immersed, very hot. It will be not-
iced that the end of the siphon in the rizht
hand compartment, does not reach the bot-
tom, so there will alwiys be water there to
supply the steam. It will not boil away
for some time.

Plug 7fvrrm' a,';)
An electrically heated tea kettle. If it

does nothing else, this will give you your tea
good and hot and will maintain the tem-
perature of the tea as fong as desired by
the pure steam heat generated by electricity-

Distant Reading tygrometer

ISTANT-READING hygrometers are
Dusc(l where humidity has to be watched,

as in refrigerating chambers, slaughter-
houses, granaries, malt houses, workrooms
where spinning is done, green-houses and the
like; also in schoolrooms, banks and offices,
in which ozone-apparatus and ventilation
apparatus is in use. These distant-reading
hygrometers are very useful. The system
illustrated is on the principle of the aspira-
tion psychrometer.

To enable distance readings to be taken
in place of the former usual mereury ther-
mometer, quartz glass resistance thermo-
meters have been employed with good results
for some vears. There are two of these
resistanee thermometers in a tubular holder,
onea ‘‘dry bully’ thermomneter, and the other
a “wet bull”’ thermometer. The illustrations
show the arrangement. The dry bulb
thermometer is indicated above and by a
partition, is separated from the wet bulb ther-
mometer, below.  Thewet bulb thermometer
is covered with a porous envelope, that dips

into a vessel, of distilled water. I the
air whose humidity is to be measured passes
over both thermometers, the evaporation of
the dampness acting on the wet bulh ther-
mometer establishes a difference of tempera-

Binding posts
\

/
Moist thermemeter  Distilled
water
A distant reading Hygromet

ture between the two. The relation be-
tween the dampmess on one hand and be-
{ween the actual temperature and the dif-
forence of temperatures on the other hand,
is definitely established and is printed in
Jelinek's psyehrometer tables.  "The figures
given in these tables apply only for an air
current of about one meter per second or
more. In cases in which this velocity of
current does not obtain, it has to he produced
artificially by a fan, as otherwise the readings
will be incorrect. .3
The temperature of the two thermomgag.
is measured by a distant temperadl of the
ure of similar constructior ! Siemeng and
distant measures of th- and dry thermo-
Lalske. Over ep-’:-Putton provid
7 A any rIve : (‘d, b
meter there ji ¢his Rrven fan is switcheg
which ther current.h\“ a4y, superfluous ex-
on » * avoided. ],Og‘)“jl(‘lc}mns of lon
the wet bull t}rm( g
Continued lu"lonw'ory it ig
on Page 91
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A Spark Flug Tester

An Electric Iniake Heater for Starting the Car

VERY autonwbhilist has had trouhle
in starting his car in the cold weather.
Frequently gasoline will he seen to dron
from the intake of the carburetor hefore
the engie starts.  This drip is due to the
condensation of the vapor of the gasolire
on the interior of the cold intuke pipe ~f
the manifold. It is on record that cars
have been started by the aid of a hot water
bag, andathermos bottle of how water bas
been carricd on the trip by some enterprising
drivers in order to start the motor for the
bhotme vovage. All this seems rather abe-
surd, when there is clectricity on the ear.
It is used at home to make our toast minl
heat our coffee. anid the iHustration shevs
an apporatus for using the cleetricity al-
ways at. hand on the car, for heating iba
intake. [t is a resistanee coil heater with
a flexible cord and vlug to attach to a con-
venient socket on the ear. “I'he heating el
is clamped on =0 s to surroand the manifokl
close above the earburetnr.  Before 1tho
self-starter is put to work, current may Le
turned on for a feywr minutes to get the intal o
pipe warmed up. Then when the spraw
from the carburetor jet rises into the intule
it will volatitize and be corverted into gas,
go as to reach the oo linders and give thom a
b mixture to sart on, The amount of
ijs fRcity used ix frivial, beeause the heater
cept for 2oposed th he keot i aetion, ex-
the starting’ v minutes before and during

White the :wc..u
3 erv. Whe 4 aent)ili .. -y
gave his batt v nott(!.l.(..)l.l t wants o

this appliance e on it hy

motos

, the starting walg, on )
"nade"lﬁ‘nt the oil in the evhie . ! tll‘,i
;I:g;ex:l and the rings are clogg
almost sotid fubricant.

HE Chinese hava little stoves using a

carbon peneil. mixed  presumably with
sattpeter. for fuel, to keen the hands warm,
one for ecach hand. On the automoinle
eleefrivity ean he used for this purpose.
The tllnsteation shovs o pair of hand-warm-
ers, whien are secured t the wooden rin of the
steermg wheel,  Ther  ure connected by
fexitile enrd to a plug. which is inserted into
thee ash board socket.  They contain hea:-

»‘1, ST I | VAT

N

A heating coil to enzircle the intake of an

automobile engine's manifold, to warm i=

up and facilitate startiny the engine. It is

plugged in as needed and the pluz is pulled
out once the engine starts.

Hand Warmers

HIS new ignition gnuge not merely
shows whether or nct the current
reaches the spark-plue, but it tells

exactly whether the eurrent is doing its
work faithfully or only partially.  The netion
of the new spark tester is founded on the fact
that when a ¢lass tube filled with neon (a gas-
eous clement fouwd in the atmosphere. of
which it forms about 1-1000 of one per
cent by volume) is brought into the proxim-
ity of u kiegh tension cireuit it becomes lum-
inous, similarly toa Geis<ler tnbe. The glass
tube containing the neon gas 1s enclosed in a
hard rubber tube. shaped like a fonntain pen,

ANt [ i
A plug testing apparatus containing the rare
element, neon, whose action tells whether the

plug is operating properly, and if not, discloses
what its trouble is.

I il I

in which a small window Las been made
through which the action of the electrified
gas may be observed.

1f an orange colored light anpears at regu-
lar intervals, when the device is held against
a spark plug orignition cable, allis well in
that particular cylinder. But if the light
is of a bright color it means that particular
spark gap is set too wide. If only a dim
light appears the spark gap is set too close.
Dim light also may indicate a cracked por-
celain.,  If no light at all appears there is
cither a dead line or a plug sharted by carbon
or oil.

for the Automobile Steering Wheel

ing coils and are constructed for the usual
six volt storage battery; thev use a current
of three amperes.  When the ear is running
the generator does far more than take care
of this conswmption of current. They seem
to be a very great comfort for cold weather
work, and when it is considered that there
is literally electricity to burn on all of our
cars, this secems a very rational use for some
of it.

A pair of hand warmers to be clamped upon

the rim of the steering wheel of an auto-

mobile, making driving in cold weather per-
fectly comfortable.

Roeplacing Boushes in Small Magnetos

F ROM a Irenoh eontemrporary, we plean
e Oilbwins: b that  the
motor-evelists s metimes lose the brushes of
the iori o maeneto, ol heueh this we
neraly ear feel is u eomnen aceident. The
loss 1z repeired gener vy, cur authoriiy
sttes, by making a brusn out of wires, to
ba hanmernd flat if aeessarv, and casily
aide to form an exeqllnt colleeting brusk,
“Tew, savs our friend, suppose there ks
? His reeommendation, in  that

RIS

case, is to use the lead of a leatl peneil. This
pives a good brush. The only problem is
to get a good eonncetion between the wire
and the lead inside the wood. This can be
done by cutting into the wood, leaving part
of it intaect, in order to reach the lead, and
combine the condneting power of the graphite
of the black lead with the strength opthe
wood enveloping it. The suguostion is a
good one and may serve on occasions to get
yvou home.
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ding An 8 Inch Spark Coil

By H. WINFIELD SECOR

Associate Member, American Institute of Electrical Engineers.

PARF < coils are not used so extensivelyv
Q “1n radio and other electrical work as
= they conce were, but dozens of experi-
merters often desire to build a large
sr.ark coil for operating X-rav tubes
and carrying on many other interesting ex-
periments and researches. The present
article contains data for building an indue-
tion coil giving a spark 8 inches long when
it ia operated on batterv current at 18 volts
potential; the current taken by it at this
voltage is about 4 amperes, or the coil con-
sumes approximately 80 watts. On lower
voltages, the lenpth of spark produced by
the coil will of course® be proportionately
less. Several of these coils were built ex-
actly as here described for commercial pur-
poses some vears ago, from the author’s
original design; the only differcnce in the
coils built and the onc here described is
that a separate or independent magnetic
interrupter was utilized, as thc photagraph
of the finished coil shows, but the writer has
built coils fitted with a double spring in-
terrupter of the type shown in the drawings,
with excellent success.
Primary Winding of 8 inch Spark Coil.
Before the primary winding can be put on
the annealed iron wire core will have to be
vither made or purchased. This core is
cormposed of as fine iron wire as possible.
and a compact bundle 23 inches long by
1Y% inches in diameter should be used. ‘This
core showuld be annealed to the highest degree
ossible, and this point can be ascertained
gy mean:s of a small pocket compass. Virst.
the core 1s magnetized by placing it inside
of a coil, tL\rough which battery current is

\

Perspective view of the finished induction coil, with one disc electrode and one pointed one.
The very compact lay-out ef the coil is well brought out, and it is inclosed from dust.

passad, or else the core may be placed in  the magnet, the compass needle is brought

contact with a powerful magnet. What near the ends and it should be barely at-
we want to measure is the retentivity tracted, thus showing that very liftle mag-
of the irnn for magnetism. When the netism is retained by the core. If the core

current is shut off or the core separated from is not thought to be annealed sufficiently

1
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Fig. 1. Full diagram of the layout of the indu *ion coil, showing the double vibrator, the winding of ‘the coil in four secticns, distribution of insulating

material, and all details.

World Radio Histo
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Fig. 2. Diagrams of the details of the induction coil, explaining fully all minor features of
its construction.

it can be further softened in one of several
ways. (One method is to place it on topof
a coal fire in a stove or furnace until it be-
comes a light cherry red or nearly so; it is
then removed with pincers or tongs and huried
in the ashes under the grate and left to cool
very slowly for several hours. Some spark
coil builders anneal cores in a gas or electric
stove, reducing the heat after the initial
light red point has been reached about
every half hour, when finally verv little
heat is applied to the core. This gives the
same results as the first method.

After the iron wire core is sufficiently
annealed it should be insulated by wrapping
five layers of oiled linen or Empire cloth
around it; either 4 wide strip or else tape
may be used. Over this msulation the
primary winding s wound. which consists
of two lavers of Neo. 12 3. & S. gage 1).C.C,
magnet wire. The primary winding when
completed may be given a good coating of
orange shellac or else it may he soaked in
hot paraffin wax ordipped in melted sulphur.
The primary core and winding is slipped
into an insulating tube, as shown in the
drawings. .

The insulating tube, separating the primary
and secondary windings, must he very sub-
stantial and is to be composed of hard rub-
ber, glass, bakelite, fibre, or micanite. Bake-
lite and  micunite arc probably the two
best choices. This insulating tube meas-
ures 23 inches long and has a 5/16 inch wall.
The inside diameter of the tube is 2 inches
and the outside diameter 25§ inches. If
the primary and gore are a little small for
the tube, they may be wrapped with a layer
or two of oiled liden or waxed paper, so as
to fit in the tube snugly, and also to be cen-
trally located withan it.

The Primary Condenser and

Interrupter.

The tinfoil and waxed paper primary
condenser for the 8 inch spark coil may be
made up in several ways. In the first place
many experimenters will probably not want
to bother to make the large condenser which

W
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Fig. 4

is necessary, and will endeavor to purchase
one of the proper size, or several small ones
which can be connected in parallel to give
the necessary capacity of 2.32 microfarads.

The condenser of this coil will require
8,500 square inches of paraffin paper measur-
ing .003 inch thick, coated on both sides
with charging foil; or we may usec 106 sheets

Soft Iromw ﬂrma!u9

1dia. x4t
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of the condenser. It x}s not particularly
necessary to arrange t}o condenser with
switches or drum contiroller, as shown in
Fig. 2, but where the ¢/ is'to be operated
at different voltages tihis feature is often
desirable, as the amoun It of capacity shunted
across the vibrator is g eater ag the primary
voltage is increased; likewise it becomes
smaller the faster the interrupter operates,
so that when we hav , ap electrolvtic in-
terrupter the speed o ; interruption is so
rapid that no capacity f,4 411 is necessary or
desirable.

The paper used in building, - the condenser
may be ordinary white writing -~ paper or
typewriter paper which can be pu..rchased
at any stationery shop. The thickii.nres
should be checked before waxing with a
micrometer, and it should be within a thous-
andth of an inch or less to the specifications.
The paper sheets are paraffined by using a
large drip pan in which several pounds of
paraffin wax is melted. Care shculd be
taken not to overheat the paraffin as this
destroys some of the insulating qualitids.
The paper is waxed one sheet at a time.
Thin copper or aluminum foil may also be
used instead of tinfoil without lowering the
efficiency. The tinfail tabs forming a term-
inal may be tightly connected together by
means of two large washers and a machine
screw with nuts. In assembling the con-
denser, every other tinfoil sheet isconnected
to the conunon terminal, as the diagram shows.
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The make and break of the coil with its dou
contact, double springs, so as to give the best
posgible results.

of paraffin paper measuring 10 inchesx 12
inches, with 107 tinfoil ‘leaves measuring
8 inchies x 10 inches each. The drawing
Fig. 2 shows how the condenser is built
up and also the manner in which conncetion
tabs may be brought out from different
sections of leaves at the successive corners

é&' ec. Terziresls

£ 2 S L2

Fig. 4 Winding and reversing connections of the secondary wi'

ks ot
ffzg. 9
Terminal 1if thecondenser is' made adjust-

able, comprises all the tabs |from the first
25 alternate foil sheets which) are not con-

nected to the common termiial. Terminal
2 comprises the next 14 alternfate foil leaves,
while terminal 3 includes the {final 12 alter-
nate foil leaves. Note thkt condenser
switches in any case have tb retain their
first connections as additioinal capacities
are switched in. The author| has generally
preferred the drum type contrdller llustrated
in Fig. 2 for switching and retaining in cir-
cuit the successive condender units.
The double spring vibratpor which has
been used by the writer on [spark coils of
all sizes up to 12 inches, |is shown in
‘Fig. 3. The contact spring may be
made about half the thickn of the arm-
ature spring which carries {the soft iron
button at its upper end. This interrupter
gives the highly desirable long make and
quick break action, which results, as actual
tests have proven, in giving! about twice
the spark length for a given ecoil, in com-
parison to the old single sppring vibrator
(Continued on page 91)
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Construction of a Whimshurst Machine

Phonograph Discs

Brushes

SRR
gl AT

—

12"

fmettached

iew of the Whimshurst machine, partly in sec-
ition.

ITH the static machine it is possible
w to perform interesting and amusing
experiments in 2 physical course. But
these machines are often high priced and it is
interesting to make your own apparatus,
with such materials as are often at hand.
Thus it is easy to construct in a very
rudimentary work-shop a Whimhurst mach-
ine with ordinary phonograph discs. It is
advisable to get discs with one face smooth.
The two dises are assembled so as to rotate
on a fixed shaft, and are fastened to wooden
washers with grooves turned on extensions
of smailer diameters on the outside of each
to act as driving pullevs. They have a
hole through the center, of the same size
as that of the discs. The axle is held motion-
less in the frame, the pulleys turning on it.
Dimensions are given in the transverse view
of the frame. The shaft must project on
each side of the frampe sufficiently to receive
short tubes, one on the center of each of the
brush holders. The driving pulleys with the
handle for turning are journaled at the lower
part of the frame; round leather belting is
used, (or stout rubber bands.) It is easy to
replace the handle by a pulley and to drive
the machine by an electric motor. In this
case the lower pulleys will have to be of a
reduced diameter, to prevent the speed of
rotation of the discs from being too high.
The brushes are carried by copper tubes,
one eighth to one fifth of an inch in diameter,
bent. as shown and soldered to the central
tube, where they go on the extensions of the
shaft. They must fit snugly so as to hold
any position given them. The ends carry-
ing the brushes are re-inforced by sockets
soldered or them. The brushes are made of
thin flexible copper wires. These brushes
must be very flexible so as not to injure the
tin foil. Figure 1 shows the arrangement of
the segnients of tin-feil attached with shellac
to the smeoth surfaces of the dises. The
conductors or collectors are made of heavy
copper wire, at least a quarter of an inch in
diameter, bent and soldered to a copper
ring and provided with a set-screw as shown
inthe igure. Brass points are attached to
the interior of the collectors. holes being
drilled for each one, and are soldered in
place. The points are inclined a little bit
in the direction of the rotation of the disecs.
The prime conductors are also made of copper
wire and are slightly curved and each has a
ball at its end. It is well to have them ar-
ranged, so that the bhalls at the ends can be
brought together or separated. For this

=y
General view of the Whimshurst machine set up,

showing the arrangement of prime conductors,
Leyden jars and phonograph disc.
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Electrical Articles in
December
Science and Invention

A New Color Music [nstrument
By Edwin Haynes
Oddities of 1,000,000 Volt Transmission
By H. Winfield Secor
Perfectly Synchronized Talking Pictures
By _?oseph H. Kraus
Learn and Work While You Sleep
By H, Gernsback
Electric Powder From tne Earth's Heat
By C. S. Corrigan, C. E.
Invisible Ray Signalling
““Home Electrics ‘-Locating’ " Shori-Circuits’
) in Grounds By!G. L. Hoadley, M. E.
Electrical ‘ ‘Pitcher * For Baseball
How Phonograph Records Are Made
By Alex H. Kolbe

FPhorograph Discs
]

Wooden
Copper Foil Shafy

Brushes
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Couectmg

Points

Copper
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Cotlect i-ng Points

Further details of the parts of the Whimshurst
machine

Sealing Wax

D) F“&émgs - Collector

salt water

Section of the Leyden jar and construction of the
prime conductor.

purpose there may be a stiff joint in one of
the wires. The lower end of ecach prime
conductor is held in a preserve or pickle jar.
They are held firmly in place by a cork and
this should be coated with sealing wax or
else slhiould be shellacked. It is to be re-
marked that common bottles give much
trouble by leakage of electricity; vulcanite
tubes or hakelite tubes about a thirty-second
of an inch thick with about one quarter of
an inch sulphur poured in while melted,for
the bottom, make excellent jars. Coat the
outside of the Leyden jarswith tinfoil—about

half way up. Coat the hottom too. Tin-
foil is best attached with shellac. The
ingide filling even with the foil, is iron

filings or salt water. The jars or tubes
must be sccurely fastened to the base of
the machine. Above is show the side view of
the mounting. It is well to shellac every-
thing. The brush arms should be at right
angles to cach other and the dises should
be spaced apart about a quarter of an inch.
The best position to give the brushes can
be found hy trial. The copper brushes
should touech very lightly on the tinfoil
segments without any pressure. An ex-
cellent material for the brushes is what is
called “lametta’’, a species of tinsel, used
on Christmas trees. The collecting points
should be placed about a quarter of an inch
from the dises. The discs must run per-
fectly true at right angles to the axle.

This machine should give a good 2 inch
spark.

THE LIGHTNING FLASH AND ITS
VOLTAGE

R. Charles Proteus Steinmetz has re-

cently given his views on lightning.
It is obvious that the voltage of the flash is
very great. Dr. Steinmetz notes the fact
that we are now able to reproduce lightning
experimentally in the -laboratory. Corrob-
orative evidence goes to show that the
the voltage of a lightning flash is usually
between twenty million and one hundred
million volts, averaging probably fifty mil-
lion volts. The power exerted during the
flash is enormous, but owing to its short
duration the energy is not very great. Dr.
Steinmetz says that it is hard to conceive
what 1,000,000 volts means. Five hundred
volts will kill a man.
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A Remarkable Power Battery-Full Details How To Make It

CGlass Retor? with

" A copper sulphate battery of remarkable
power and constancy. It plates are so ciose
as to ensure low resistance and full particu-
lars of its action as follow.

N adequate galvanic battery must have

the highest possible potential dif-

ference, so that the number of cells

shall be small when a higher potential

difference is needed. The internal
resistance must be small, so that the elements
will take but little space. During the period
of inaction they must consume nothing and
the constants must be as good as those of
the Daniel element.

These requirements are obtained by the
union of ten batteries into one with only
two binding posts as described below. The
use of changeable parchment cells and the
bringing of the electrode plates close to-
gether, with only 4/10 inch between them,
along with the arrangement for circulation
which ensures a saturated copper sulphate
solution, but which prevents the formation
of a saturated high resistance zinc sulphate
solution, produce an extraordinarvy dimin-
ution of resistance and make the element a
very constant one.

Looked at close at hand, this battery has
some analogy with the old time voltaic
pile, and its building-up is similar to that
of the above.

On a perfectly horizontal board a zinc
plate is laid down, to which a terminal wire
1s soldered. On top of the szinc place a
sheet of heavy parchinent paper with the
rough side inwards. After this comes a
U-shaped frame of 34 inch thick pasteboard
which acts as an insulator and to retain the
liquid; it also forms the walls of acell. This
U-piece may be formed out of heavy card-
board, which should be paraffined before using,
otherwise the acid contained in the copper
sulphate will destroy it in time. It is also
possible to use soft wood, preferably para-
fined, but the cardboard, being flexible, is
better. Notice particularly that each of
these frames has a small groove as shown
in the illustration, about one quarter of an
inch from the right end top. This may be
V-shaped, cut with a pen knife. This
groove is for the following purpose. It is
necessary that the liquid in all tle cells is
of equalheight.  Therefore, as soon as the
tube rack is placed in the cells as described
hereinafter, the liquid in all the cells will
be of even height. &

Next comes a plate of zine, but this zinc
plate is faced with a thin piece sheet of lead
on the side turned towards the parchment,
which on the upper edge, where the U-
formed frame is open, is bent over on the
zinc. Next on the zinc side comes again
a piece of parchment, a U-frame, a plate of
lead, a zinc electrode, etc., until the tenth
frame and the eleventh zinc plate (covered
with lead,)—this constituting really the

tenth lead plate,—is put into position.

After this comes the covering board.
Through the edges of both boards threaded
bolts are passed and are drawn up so tightly
that the V-frames form a water-tight joint
between the parchments and the metal
plates. The whole is then set up so that
the open sides of the U-formed frames stand
upward. This gives one a vessel with ten
divisions, which on the left has zinc covered
with parchment and on the right has a
plate of lead.

Thelast zinc plate with itslead plate hasalso
a copper wire soldered to it, which is con-
nected to the binding post screwed to the
covering board, and at the other board
there is a second binding post, which re-
ceives the terminal wire of the first zinc
plate.

An important constituent of the battery
are the racks of tubes, which take care of
the supply of copper sulphate and the re-
moval of zinc sulphate. These two ap-
pliances consist of rubber tubes on which
pinch-cocks are placed, connected to the
supply bulb which is connected to them and
is placed above the batterv. To put this
into action the cells are filled with water

Pireck Cock

Welerirgh?
Corper Box—

Soldered Fere (C’opper Tubes
The Tube Rack

The tube rack with its connections
leading to the supply bulb for supplying
the battery with electrolyte.

until it begins to run over the grooves. As
we mentioned before, the grooves in the
frames serve the purpose of keeping the
liquid level of the batteries of the separate
cells at an even height. Inasmuch as some
liquid will always run over, this also makes
it necessary to place the battery when com-
pleted in such a position that the over-
running liquid does not do any damage.
The writer used a shallow sand box on which
he placed the battery; the dropping liquid
then fell on the sand, where it was absorbed.
Then the india rubber tubes going from
the supply bulb are cut off by the pinch-
cocks. The supply bulb is filled with crys-
tals of copper sulphate (for Battery No. 1,
114 pounds, for Battery No. 2, 414 pounds),
and with water, and closed air-tight with the
india rubber stopper. Then both the sets
of tubes are connected to the battery so that
there is a little tube dipping into the liquid
in each individual cell of the battery.

The action of the circulating battery mayv
be simply explained as follows. As soon
as the glass balloon is filled to .
the brim no air remains within = Zeod 76i/
it. This is highlv important.
The copper sulphate solution be-

sulphate sinks down the one tube rack,
water or zinc sulphate is sucked up through
the other. Thus the principle of this battery
is made plain, which indeed is founded upon
the circulatory effect of the liquid. This is
the great secret. In other words, as long as
the liquid keeps on circulating. the cells al-
ways have a uniform density of the copper
sulphate solution, which gives rise to a heavy
current production, not attained in any
other battery.

If the supply bulb empties itself, (an
accident which can only happen by incorrect
handling,) the first thing is to see if all the
cells are full of water, and if the bulb and all
the tube-racks are closed air-tight, and if
all the little tubcs of the racks dip into the
solution.

Sometimes the tubes of the racks have to
be looked after to see if they are not stopped
up, which is most easily attended to, by
letting water run through them. After this
precaution has been.taken, the pinch-cocks
are opencd leading to the divisions, upon
which the solution at once begins to cir-
culate, and the battery in about 20 minutes
acquires its full strength, which lasts as
long as the copper sulphate is kept in the
bulb. To get the battery tp full strength
in a shorter time, it is filled with water at
25 degrees centigrade, and rain water is
especially adapted for it. If the battery is
to be put out of action, the pinch-cocks are
closed, and the lamps are allowed to burn
until the copper sulphate solution in the
battery is completely expended, which
causes the residue of copper sulphate in
the battery to be precipitated as copper.

As the battery works for an hour after
the pinch-cocks have been closed, it is recom-
mended to shut them an heour before the
lights are to be put out. The battery then
can be emptied, rinsed out well with water
and filled with pure water wntil the time
comes to use it again. With the first em-
ployment of the battery, it must be filled
five to six hours before use with water, and
care must be taken that in doing this some
of the fluid gets between the parchment and
the zinc. The replacement of plates and
parchment for proper handling of the battery
and for expenditure of about 20 watts for
Battery No. 2, and 7 watts for Battery No. 1,
would take place every 80 to 100 hours.
The changing of plates is done with "very
little trouble. .

The great advantage of the construction
of this battery is now clear. It admits of
the use of plates of large area with their
opposite faces in close proximity. The
effect of large arca and short distance be-
tween the plates conduces to low resistance
and operates to overcome what may be
called the handicap of low voltage. The
phantom cut given below is not a presenta-
tion of the battery in any sense, it is merely
designed to show the order of the plates.
In building or laying up the battery the
plates are laid one by one an top of each
other.

turned over

ing heavy, then sinks
through one of the tube racks.
In doing so an empty space is
created in the inside of the
glass globe, which cannot be
filled with air because no air
can enter it, the cork sealing
the glass hermetically. So the
only thingthat remainsis for a ‘
lighter liquid to be sucked up |
through the second tube rack.
Inasmuch as plain water, or
zinc sulphate has a consider-

down : —-

’ 7 e

or Soft Wood

|~ rekmern?

S ——._._ = i} S l Zirae
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able less specific gravity than
the copper sulphate, it
follows that as copper

Phantom view of how the battery is put together.
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Top View

A view of the battery, looking down[upon it

illustrating the arrangement of the plates an

for the electrolyte supply and circulation for the
attery.

If the batteries stand longer than a2 week
without being used, it is highly advisable,
a day before they are put into use, 10 set
them to work for an hour with a single lamp
or resistance in circuit and to let them work
until the next day. Then the battery is
ready for action as prescribed above.

The advantages of this arrangement are:
The small space, which the battery requires;
for an arc lamp eight No»2 batteries 30 x 30
inches; the getting rid of the troublesome
amalgamating; the avoidance of the use of
an acid; the absence of disagreeable vapors;
perfect security from breakage; no snlder-
ing; no riveting; a small number of binding
posts; the recovery of the copper in plates;
constant yield for ¥3ght hours, after which
time nothing is necessary but the addition
of water and copper sulphate to make it
work for another eight hours. In this way
it can be kept in use until the zincs are used
up, which can be carried out until they are
practically thin foil.

Battery No. 1- (size 8 x 5% x 644
inches) is capable of supplying 7 to 10 watts,
enough for running a three-candle-power
incandescent lamp. The glass reservoir
in this size can be got rid of by replacing it

with a water-tight wooden box, which gives
a portable battery, which has its uses in
powder magazines or in spaces exposed to
danger from fire. This nakes the handling
a little more difficult and makes it less pop-
ular. The larger size, 14 x 10 x 54 inches,

has found great use in small lamp instal- |

lations, as well as for oceasional illumination
with the arc light. The arrangement of the
battery for this purpose is based on voltage.
Electro-platers use the battery a great deal,
as it gives out no disagreeable fumes and
there is no amalgamating to be done.

The handling of it is exceedingly simple;
one hour hefore the predetermined shutting
off of the current, the pinch-cocks are closed,
so that the copper sulphate on open circuit
will_ not act upon the zinc and so injure the
batterv. It is highly recommended, so as
to avoid this, to use the batteries in con-
nection with accumulators. Then when
the pinch-cocks have been left open, there
is always a current, and when the lamps are
put out any current still produced will go
into the accumulators.

For driving sewing-machines two large
batteries are quite sufficient. One is enough
to drive a White sewing-machine. The
handling is, as already stated, simple. It
is enough to remove the exhausted solution
and rinse the battery out with pure water
so that anv sediment which settles in the
bottom will be taken off; and if necessary a
wooden spatula can be used to help get rid
of it. Filled with pure water the battery
will remain ready for the next period of use.

One advantage in this is, that the battery,
when it is a long time out of use, loses the
faculty of at once giving its full power. As
already said, it is enough to add a little
warm water, and a short run should overcome
this difficulty.

No particular dimensions have been given
in the construction of this battery, and the
reader can use his own discretion as to the
materials. Making the zine and lead plates
larger, the current capacity of the battery
will be much larger too. Of course the
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Groove

Cordbosrd or
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One of the battery separators, showing the
overflow grooves for regulating the_depth of
the solution.

voltage does not increase, which always re-
mains at about 1.1 per cell. Ten cells, there-
fore, give about 11 volts. It is not advis~
able to build up a battery with more than
ten cells, as usually not such good compres-
sion can be secured for the U-frames, and
leakage might develop. Therefore, such
cells are usually built up in units of ten cells.

The zine plates should be about 1/16 inch
to 14 inch thick. Naturally, thethicker they
are the longer they wil last. The lead foil
that is used in these cells may be as thin as
it comes. 1/64 inch to 1/32 inch will do
nicely. The lead where it is exposed to the
liquid should be clean mnd bright, and pre-
ferably sand-papered before using.

The choice of the lead plate is simply be-
cause it is a soft metal, and lies flat against
the zinc thus making good contact. There
is no necessity for using copper plates, be-
cause as soon as the cells start working
electrolytic copper is dcposited upon the
lead. Besides, lead is cheaper than copper.

Construction of a Small Tesla Coil

O those experi-

T menters hav-
ing only a

small spark coil (mine
is a %‘iinch Ford ig-
nition coil) and wish-
ing to produce High
Frequency currents, I
describe here a coil 1
made which proved
very satisfactory. I
geta H.F. spark nearly
34-inch long. When
the electrodes are
wide apart the brush
discharge (in the dark)
is very marked and
beautiful. A 614 inch
Geissler tube begins to
glim when placed 3
inches away from coil,
if placed between elec-
trodes, and 14 inch
away from them, the
tube lights up bright-
ly. Even a small X-
ray tube lights up.
The coil was con-

Hard

e~

Secondary
winding

structed with use of
only a few tools. The
wooden parts are 3/16
inch cigar-box wood,
except the base, which
is ?-inch common

wood. For the prim-
ary I cut out 2 rings
21% inch outside diam-~
eter 114 inch inside
diam. These are con-
nected by 6 crossbars
1% inch long and

Winder fixed flat
to edge of table

about 34 inch wide.
After the drum is
fastened together with
wooden “nails” (pegs)
(don't use metal pails
or brass screws) and
boiled in parafine, it
is wound with 5 layers
of brass picture wire
(or any stranded wire
baring iron) with equal
distances between
layers. The whole is
glued between 2 blocks
in the center of the
baseboard. The sec-
ondary is a cardboard
tube 1 inch wide 414
inches long. The tube
ends are closed with

wooden dises. After
boiling in wax it is
woun (close and

even) with No. 34 or
36 S. S. C. wire to
within 14-inch of the
end. 'The supports for
secondary are an old
fountain pen holder
cut in two, forced and
glued into two pieces
of wood. 1! inch
from bottom a hole
goes right through and

A perspective view clearly showing the construction of a'simple induction coil for high fre
quency work. A simple bobbin winder is shown for use in making it up. Notice particularly
that for insulating supports of the static make and break, mouth pieces of tobacco pipes are used.

brass rods hold the
secondary, exactly in
the center of the prim-
ary. A thick brass
wire with a bindin,
screw on top is ﬁxei
into each support and
Cont. on Page 91
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Make Your Own Electric Toaster

L L
-
>. --' o A
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HE electric supply srore
T will be just as glad to

sell the houscholder the
supplies for making an electrie
toaster at home as is the electrie
dealer to sell a toaster all ready-
made, except that the supply
store is able to sell w1 a much
lower figure. A considerable
amount can besaved if the toaster
is made from these supplies and
assembled at home.

First, seeurc a piece of aus-
bestos board, six by ten invhes
in size and one-quarter inch in
thickness. Then punch twolve
holes in the ashestos. six at ¢ach
end, as shown above Inthese
holes clectrician’s holts  are
placed, which in turn hold six
strands of electric heating wire
stretched in the center by jun-
ning them through six serew cyes
as shown in the illustration,

Thetwoeleetrie wires are con-
nected (o the two end serews
at either end of the ashestos on
the under side.
¥ Five small metal strips are
placed between the ten remin-
mg serews on the under side of
the asbestos to complete the con-
tact of the wires above

IN designing a signal

system for a min-
iaturerailroad, I found
it necessary to open
and close a cireuit from
different places, and at
the same time not to
interfere with the oper-
ation of the various
paints  of operation
Aceordingly, I de-
signed the aecom-
panying automatic
switech. It will bescen
upon a study of the
drawing, that by clos-
inZ a remote switch.
or push button, the
solenoid coil pulls ir

A home-made broiler. In the above illustrations all the details are given
corresponding to the descriptian of the article, producing a very nice
gridiron to be heated by the electric current.

This description tells vou how to construct a toaster for making your
breakfast toast or a broiler for more serious operations of the culinaryart.

Remote Control Automatic Switch

Band To Hold
Solenoid.

Joint,
Sclenoid

Adjusting Screw.

sinw X

NN

Fibre Ratchet

== z

Contact
Maker.
w1}

The essential part of the heat-
ing element of ihe toaster is now
complete.  The remaining opera-
tions are mostly a matter of
choice. exeept for the undernesth
finishing, whers one n:ust be par-
tieularly cureful that no neetal
touches the two wires where
they are attaghed to the out-
side serews.

A suitable stand imay be made
of sheet metal heid one half inch
below 1he asbestos by holiow
posts, covering long screws, ap-
proximately ong and three quart-
er inches in ledgth and attached
to the ashestos,as is also shown,
by a metal border or frame se-
cured at the four corners of the
ashestos.

The mefal frame should be
punched with sixteen holes on
cither side thréugh whieh heat-
proof metal rads may be Lud,
and secured ko the opposite
side of the frgme as shown in
one of the figures

The complete toaster may be
finished in a workmanlike man-
ner with appropriate metal or
wooden handles.

Contritmited by 1édna Purdy.

again pressed, the oper-
ation is repeated, but
this thue the circuit is
openéd. Any number
of stations can operate
this automatie switeh
and get not interfere
with each other. The
adjusting screw on the
solengid bracket will
allow ‘close adjustment
of the movement so as
to allpw theratchet to
move one notch at a
time gnly.

The construetion “of
the'switch, adapted for
remofe operation, is
suggestive of its appli-

the "plunger, whicl Gear, cahility to other uses;
thus causes the ratchet it certainly is a simp}ie
arm to move forward way of attaining the
one notch. This closes Brass Ratchet desired result.

the circuit. Now, if Gear Contributed by,
the push button Ix An appliance for a miniature railroad, operating automatic switches. An interesting T'rederick W. Weis, Jr.

apparatus for the young people.
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A Jablochkoff Candie

Plaster of Paris

Mica

Carbon

A simply made Jablochkoff candle and a
suggestion for its use in a stereopticon.

EMOVE the carbonrs from
R two dead flashlight cells.

Take a block of good,
hard, neat cement mortar
or an asbestos shingle and
drill two holes near the
center, the size of the carbons,
and 1/16 inch apart.

Place the end of a piece of
copper wire (about 20 B. & S.)
in each hole, and connect the
other end of each piece of wire

Eerm—T R ‘,W""ﬁ""“}

two earbons and cement them together with
Plaster of Paris or a similar cement. If
the job is well done the finished deviee will
present the appearanee of a candle.

Conneet the device (after the plaster has
dried thoroughly) to a source of electricity,
in series with a resistance of ten to twenty
ohms. An clectrie iron will <) nicely for
that purpose, as will any five amvere heating
deviee, although a resiztance may be made
of the proper amount of iron wire.

Start the are by touching the two carbons
simultancously with a picce of metal or
carbon, and then drawing it awav as the
arcing commences. If the gan has been
made too large it may be found neeessary to
start the are, two or three times hefore it
takes hold. After the are is going well,
place a frosted globe such as is used with
mverted gas mantles, around the candle to
proteet the eves and give a more uniformly
distributed light. The eandle works best
with .\, C. but will also operate on D. C.
for a limited time.

This type of light is particularly useful
for stereopticon or microscopic work as the
carbons do. not need adjustment.  For this
serviee the block is mounted on its side so
that the light will not get out of the proper
elevation in the optical axis.

The candle was invented in 1876 by Paul
Jablochkoff and was used for street lighting.
At one timne 4000 were in service in Paris
alone.

Contributed®hy Myron Drachman.

o
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' Novel Lighter

Insulated wire thru
gas tube. connected
o bur;sen burner

4 File \

¢/ -
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Bunsen line
| burner
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Fuses \suitch
A simple lahoratory appliance, which will

light the Bunsen burner without the use of

matches.
IF most voung experimenters are like 1
am they have considerable trouble
keeping their never-idle Bunsen or other
burner supplied with matches. If so,
this little useful device which I have
used continuously for the past year with
great satisfaction will prove as useful

to them as it is to me.

An insulated wire is passed through
the rubber tube to the burner from one
side of a knife switch (any switch of
course will do). Another wire soldered
to an old file or other piece of rough
metal nailed to the wall or bench,
passed through a 60 watt incandescent

lamp, which serves as a rheo-
stat to save the fuses (gnodness
knows thev're always glowing
o anvway) aud on to the other
side of the switch.  The switch
is fed from the house current or
any other convenient source
large cnough to make a spark
when the burner is rubbed on

z |

to a binding post. Press one
carbon into each hole.Place a
thin strip of mica between the

Simple Time Switch

T HE following is a-description of a time

switch which we have been using for
several vears in the store and have found
very satisfactary.

The figure is practically self-explanatory.
Two rat traps and a D. P. 8. T. switch are
mounted on a board in such a manner that
one trap throws the switch on and the other
off; the positions ef the switch handle being
shown (one in phantom). Two alarm
clacks are fastened to the board with tin

WGV, AZ. Closi
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This effective time signal apparatus operates
to turn electric lamps on and off at any desired
times. It is primarily designed for lighting
service although it is admirably adapted for
special signalling service. The powerful springs
of the rat traps ensure perfect switch action.

The above cut shows the construction of the original Jablochkoff candles as
used for lighting the streets of Paris toward the end of the last century.

the file. It works every time.

Iivery chemist will appreciate
the advantage of running his
laboratory without matches.
Contributed by

B. BRYANT BACHMAN

Heat Regulator for Flat-iron

strips and with screws on cither side of the
“foot™. A spool is split in two, fitted to
the alarm winder, then glued together and
a couple of turns of wire put around to hold
it solid. A cordleads from the spool through
several staples and a groove in one side of
the rat trap (to prevent cutting of cord)
to the bait hook. If desired, a picce of
rubber or a 5c¢. eraser may be put at the ends
of the rat traps for the spring to hit on,
thus reducing the noise to a thud.

Operation: The alarms are wound up
(this looscns the cord) and one alarm is
set for the time to turn the lights on and
the other to shut them off. The traps are
then set and the switch handle placed in
position. When the alarms go off the re-
sult is obvious.

We used Simplex clocks as they have
8 day movements and 24 hr. alarm dials,
enabling them to be set any time during
the day.

Contributed by,
Robert (", Bryant

T OO A OO CORGOOE SR EAD ORI OOEO 1 BGRR)

HE illustration shows a heat regulator
which may be attached to anv eclec-
trieal flat-iron. The purpose of this attach-
ment is ta keep the heat of the iron at a
pre-tetermined degree of teinperature, which
would do away with the close watch which
must now be kept upon the heat of the iron.
It is arranged on the order of the com-
pound bar thermostat or sign-flasher. The

expansion of the brass strip, the upper one
being greater than that of the lower one
an iron strip, the combined action opens
the contact at (a). The screw on the top
of the iron regulates the heat by regulating

the point at which separation occurs.
Platinum or silver contacts reduce sparking.
If neatly made, your mother, sister or wife
will welcome thisaddition to their equipment.
Contributed by Wilfred Wetzel

Insulation P

Bross,

!

orass steips / TUSS P
4 wide N E Y

_ oY

Strips about N

e wide oiat

A thermostatic sad iron. This is set by an ad-
justing screw for any desired temperature., With
it there is no danger of burning the clothes.
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HIS department is open to all readers, whether subscribers or news-stand readers.We aim to show here for the benefit of others the best photographs of amateur work

shops and*laboratories.

arrangement, and novelty of the apparatus, neatness of lay-out and arrangement. etc.

and instruments.

Nearly every experimenter has his own work shop, and we wouid like to receive photographs of all these. ]
The prize does not necessarily go to the shop containing most apparatus

Photos #re judged for best

In order to increase the interest in this department, we make it a rule not to publish photographs unaccompanied by portnaits of the owners.

We prefer dark photographs to light ones. Prize photographs must

be on prints not smaller than 5 x 434 inches

It is impossible to reprodece pictures smaller

than 334 x 334 inches.  All pictures must bear name and address written in ink on the back, A letter of not less than 100 words with full description of the shop must

accompan)lr zthe picture.

ES: One first monthly prize of $3.00; all other published pictures will be paid for at the rate of $1.00 each. Pictures and photographs will be returned on

request.

complete wireless set, and out-
side of this he writes to the
following effect :

“The switchboard con-
tains switches for operating
various lights and circuits.
The rheostat underneath the
panel is used in connection
with my large electric furnace.
My high %requency Oudin

Lo

Mr. Lverett Leo Deeter has given us some picturesque acec-
ounts of his electrical laboratory. It contains, naturally, a very

Slabodnik Electrical
Laboratory

Mr. Mark Slabodnik, Ely, Minn., has a
true electrical laboratory. He does not touch
much on chemistry, although the two sciences
are coming closer together cvery day, so
that it is a question whether the chemist will
run away with the electrician, or the electri-
cian run away with the chemist.

The view of his laboratory shows a place
adapted for good work, and it is evident that
his operations have taken largely the form
of heavier installations.
board with its appurtenances, and the coil
of large caliber wire in the background, are
further suggestive of the line of work which
Mr. Slabodnik carries on in his shop.

He is of the engineering type and is pre-
pared to work with heavy currents and does
not treat the subject as a plaything. This
is the way with the science—it is an en-

The large switch-.

coil, is capable of producing
a heavy §inch spark, when
used with the 15 W.
transformer and the cond-

| The De;ter
. Laboratory

I operate several madels by wireless,
including a miniature battleship and a
small electric car. The large cabinet type
Cabot-Holtz static machine is a 30 inch
spark generator, with whi¢h many inter-
esting experiments can be carried out. The
views only show one room injmy laboratory,
there beinganotherin which gan befound the
usual tools, junk, ete. I have been a reader
of the Electrical Experimenteér (now Science
& INVENTION) for several years, and it was
through this splendid magagine that I re-
ceived my start in my electrical career.”

enser.

e o L S L

glneering proposition now and is no longer
carried on by one or two grenet cells. as it
was in the last century. Yet curiously
enough coincidently with this aspect we

'World Radio Histo!

find the radio engineers aml the telephone
engineers working with almost micro-
scopic currents.
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Benson Laboratory

Thomas W. Benson is shown in his labor-
atory in active work, taking a reading of a
U-tube. He is evidently a worker, for table
and shelves are crowded with his apparatus.
The whole place bears such an aspect of
activity and investigation that it makes one
wish to be there on some of Mr. Benson’s
busy days.

Every shelf carries its load of apparatus,
and while the first impression is that the shop
is crowded, close inspection shows that
everything has a meaning and plays its part
in carrying out Mr. Benson’s operations. It
is inspiring to think of how many of our
young men in this country are devoting their
energies to the practical applications of
electricity, and it will undouEtedIy have a
great effect on the future of this science.

Birchier Laboratory

Mr. Joseph F. Birchier of St. Louis, Mo.,
sends us a photograph showing what we term
the real thing, the working corner of a
laboratory from which much useful electrical
material may emanate. The young man who
does his own construction, runs his own lathe,
and delivers the goods, appeals to the edit-
orial mind more than the theorist, and we
are sure that Mr. Birchier will lay a founda-
tion of practical electrical work which will
make agsimilation of the theory of the science
comparatively easy.

It is fair to say that book and algebraic
study of Ohm’s law will never make the
relations of electrical current voltage, and
resistance, mean as much as where it is
practically applied. Itiswork in such labor-
atories as this, supplemented by study, that
brings about valuable and good results.
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Edwards Laboratory

In Mr. J. N. Edward’s busy corner we
again have a view of the practical man’s
workshop. It isevident that this experiment-
er is of the constructing order, that he makes
apparatus, and in the modern way treats
electricity as a branch or development of
mechanical engineering.

Of course, this is but a corner of a very live
shop, for we are sure that Mr. Edwards
would feel more complimented in having his
establishment called a shop, plain and simple,
than te have its title restricted to the more
pretentious word, laboratory. For after all
a laboratory is a place where one labors, and
the briefest inspection of this picture shows
that it iz the home of an active worker.

Mr. Edwards belongs to Bluefield, W.Va. and
we are sure that his work in his home labora-~
tory will bear good fruit in his after career;
young men who start in practical experi-
mental work at home, are certainly to be con-
gratulated on the direction they have given
their interests.

The presention of the work
of our younger aspirants in-
dicates much earnestness;
good results will follow inevit-
ably.

$100.00 Household Wrinkle Prize Contest

Nearly every house today has electric
eurrent. The question before us today is, how
can we utilize this current? Your mother,
pigter, or wife is doing the slave-work about
the house. We electrically-inclined men
ghould use our brains to reduce this load to
the irreducible minimum.

Of course, there are many devices upon
the market today that will do wonderful
things. It is not with these that we concern
ourselves in this contest, it is rather the
‘ttle wrinkle, the little new stunt, that any

1st Prize $50.00 in Gold
2nd “ 20.00 ¢ 4
3rd . 15.00 *¢ “
4th 4 10.00 *¢ “
S5th @ 5.00 ¢ o«

of us can get up with a few articles of junk
in our work sho> plus a little “elbow grease,”
and perhaps a little gray matter, which we do
not use half the time.

We not only want practical ideas, but
they must be positively useful. The idea

1 Radio Histor

furthermore, must make something easier
to do than it has been heretofore.

All prizes will be paid upon publication.

This contest closes at noon, December 24th
at New York, and all manuseripts must be
in at that timein order to be qualified. Should
t'vo contestants submit the same idea
then in that case the same prize will be paid
to both. Address all communications to
EDITOR, HOUSEHOLD WRINKLE CON-
TEST, care of this publication.
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I N this department are published various tricks that can be performed by means of the electrical current.

displays, or for any other purpose.
from contributors.

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

i Such tricks may be used for entertaining, for window
This department will pay a monthly first prize of $3.00 for the best electrical trick, and the Editor invites manuscripts

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

An Electrical Mind Reading
Trick

By EDWIN G. GETTINS
A VERY mysterious and puzzling trick
may be performed with the assist-
ance of electricity.

[n other words, you may place two
tumblers of water on a table upon which
there is a table cloth or scarf. Step into
the next room, shut the door after you,
invite anyone present to take a taste of
water from either glass. and upon re-
entering you can tell which glass he had
picked up.

Cloth

s ¥V

~—To batfteries

A very simple and effective trick in which tele-
pathy from an adjoining room is simulated.

The explanation of the trick is very
simple. Under the cloth is placed a
piece of heavy paper on which are glued
two pieces of tin foil. The paper is
folded so that the two pieces of tin foil
face each other. The stiffness of the
paper acts as a spring and holds the tin
foils apart. From each piece of tin foil
runs a fine wire. The two wires run
through the crack in the middle of the
table, (which will be found on all ex-
tension tables) down under the carpet
into the next room. Here the wires
run to a battery and a small incandes-
cent lamp. .

When a glass is placed over the paper
the sheets of tin foil are brought to-
gether, causing the incandescent lamp to
light. So in setting the glasses on the
table, one is placed over the paper which
is hidden by the cloth, and the other is
placed beside it.

The Sharp Shooter

ALTHOUGH this is not such a mystifying
affair, it provides very interesting en-

The flying butterflies are brought
down by an electric discharge, in-
stead of one of smokeless powder.

tertainment for the younger dabblers in
science, and is rather instructive for physics
classes.

Three butterflies whose bodies are made
of pith and whose wings may be made of
gold foil are mounted on the condenser plate
of a Leyden jar. They are held fast with
threads which will give them a freedom of
motion for a distance of about eight inches.
Extending from the top of the disc, is a long
rod. A metal chain passes around the body
of the Leyden jar, to which is attached a
small toy gun.

When the Leyden jar is charged, the but-
terflies will fly upward widely separated from
each other. They look very pretty as they
scem to flit up and down because of the
changes in intensity of the charge. With
the metallic gun in the performer’s hand, he
now brings it down in proxinity to the rod
extending from the top of the Leyden jar.
Shortly thereafter there is a sharp crack,
and the three butterflies fall “dead.”

We Pay a Cent a Word

IV E want good electrical articles on
various subjects, and here is
your chance to make some easy money.
We will pay one cent a word upon
publication for all accepted articles.
If vou have performed any novel ex-
periments, if you see an¥thing new
electrical, if you know of some new
electrical stunt, be sure to let us hear
from vou. Articles with good photo-
graphs are particularly desirable.
EDITOR.

Roulette Wheel

ALARGE disc with numters from one
to twenty on it is mounted upon four
legs. A large pointer is pivoted on a pin
in the center. This pointer is in the shape
of an arrow, and is made of steel nickel plated.

The performer steps forward, and ex-
plains that his magnetic personality has
such a great effect upon the arrow that he
can cause it to stop anywhere, and then he
throws some of the old, time-worn phrases
in such a manner that the audience really
believes he is good. With that, he gives
the pointer a sharp little tap, whereupon
it spins rapidly upon its pivot.

“Will someone please call out a number?”’
the performer exclaims. .

“Number nineteen,” is called loudly.

The needle slows down gradually and
finally stops at nineteen.

The performance is repeated time and
again with different numbers, and each time
the needle will stop at the point indicated.
Sometimes the needle will slow down so as
to pass a point at a very low rate of speed,
and immediately thereafter start to specd
up again. The trick is without a doubt
very mystifying but the method of its op-
eration Is simple.

Under each of the numbers, a magnet
from an old bell is arranged, and these are
connected through the legs to a commu-
tating device illustrated in the diagram.
An assistant controls the arrow by revolv-
ing the commutator, causing the arrow to

speed up, slow down. or stop whenever he
chooses. A switch is provided, so that while
the arrow is spinning freely, due to the motion
imparted to it by the performer’s initial im-
pulse, the commutating device is not in use,

When the arrow slows down. however,
and while the assistant is watching it, he
can throw in the commatating arrange-
ment, without permitting the audience to
know it. He then slows the speed of the
crank down gradually and stops it at a pre-
arranged point, or at the number called out
by one of the audience.
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Ipsvisting
Strip

With this electricity controlled arrow,

there should be little difficulty in breaking

the bank, perhaps not at Monte Carlo how-
ever.

Dust Thou Art, Etc.

N the store or window is a pretty little

doll-replica of some well-known per-
son; slowly and right before your eves the
scene dissolves and a skeleton looms before
you. The illusion is very easily carried
out and it is really surprising that more
experimenters have not ajtempted it. A
square box is divided diagamally by an or-
dinary sheet of glass, the thinner the glass
the better. The box is pairted a dull black
on the inside, and a lamp is mounted in
each compartment. Abouf half of the
glass is covered with black' paper or black
cloth. The objects are placed in either
compartment, as indicated in the accom-

F'/as/?er]’/ug\ | Loses
R
This is a version to some extent, of the famous
Pepper’s ghost, involving the reflection of ar
object from a diagonal pane of glass
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panying sketch. An ordinary flasher con-
trols the light in one compartment. This
flasher is in series with a bell, which has
been so arranged as to give a single stroke
at each connection. This at the same time
assistsin closing and opening the circuit of
the second light. It is advisable to rewind
the magnets of the bells with a heavier wire.
With this additional contrivance, one light
goes out while the other is blinked on im-
mediately. But due to the fact that the
filament of a lamp, particularly the nit-
rogen lamp, requires a small fraction of a
minute before it is out completely, advan-
tage of this dimming is taken, which causes
the scenes to slowly dissolve into each other,
The experimenter can arrange clock-work
to perform a similar function and can like-
wise use this magnetic “‘make and break”
for the other circuit of the contrivance, when
employing batteries instead of the house-
hold current for the lighting effects.
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An electrically controlled Jack in the Box of
the most obedient description.

The Jack In The Box.

OW would you like to have an electric

Jack in the Box? Well here is how it is done.
In the bottom of the box is mounted an
electro-magnet so arranged that it securely
holds a hinged stecl plate as its armature.
The jack in the box is under the plate, and
presses against it. The back of the box is
simply a large diaphragm about 314 inches
in diameter, made of metal. -Suspended
from the top of the box is a metallic button
which makes contact with the diaphragm,
thus throwing the battery into the circuit, as
illustrated. Care must be taken in propor-
tioning the size of the magnet to the force ex-
erted by the jack in the box. When a spce-
tator claps his hands, it causes the diaphragm
in the back of the box to vibrate rapidly, at
the same time disturbing the electrical con-
tact between the metallic button and the
diaphragm. Momentarily the magnet loses
its intensity. This gives the jack in the box
just sufficient time to force the spring away
rom the magnetic poles and out he jumps.

) Rubber Sheet

Two electrical divers who go up and down at
the command of anybody in the audience. The
india rubber co ver has nothing to do with the

occult part of the trick.

The Obedient Divers.

MADE of cork and so mounted as to re-
semble to a very great extent a figure
of a diver, are two little bodies floating in a
glass bottle full of water. Their feet have
been weighted with iron to keep them up-
right and near the surface. One has the
name “JOHN" painted on his body and
the other has “JERRY”. The performer
brings these into the room and sets them
upon the table. The jar has been completely
closed by means of a stretched sheet of rub-
ber which covers the top. By pressing upon
the top of this rubber both divers sink to the
bottom and then come up to the surface
again. The performer requests any of his
audience to step forward and try to make
only one diver go down, and although the
try again and again, they do not succeed.
ter many trials have béen made by the
audience, the performer steps to a side and
calls “John, sink”! and sure enough John
does; then he calls, “Jerry” and Jerry goes
to the bottom as his companion did, and
they both remain there until the performer
commands them to rise. Then in rapid
succession he calls ‘“John, down, Jerry up,
Jerry down, John up, John down'’. As Jerry
starts to rise he commands “Stay there,
Jerry”, and Jerry sinks again. An assistant
of course can work the John and Jerry
switches and two small electro-magnets
mounted in the table do the trick.

The trick will be accepted as an electrical
version of the well known Cartesian Diver.
The original Cartesian gentleman operated
by the compression of air, which increased
his specific gravitff, causing him to sink;
and here it is the electric lines of force which
pull down thelittle floating figure to the bot-
tom of the jar. Thegreat point is to have them
almost exactly of the specific gravity of water.
If they are too light they wiﬁrnot work well.

A Real Life Artist.

WE have seen the magnetic attraction
draw the revolving arrow to the de-
sired point; we have seen it draw the float-
ing midgets down through their jar of water.
Now the time comes to cause the drawing
power of electricity to draw in the artistic
sense. At least this furnishes the performer
with a rather poor pun, and as we know, a
poor pun often pleases an audience better
than would a good one.

The performer now comes forward with
another rather startling, and mysti-
fying magical trick, which bids fair to hold
any audience’s attention. This is in the
form of a large blackboard.

With hisusual eloquence he explains to the
audience that not only is he gifted along
magical lines, but he is an artist supreme,
saying in part, “Why, I have seen the time
when I could draw so beautifully that the
house cat came along and licked the paint off
my canvass, thinking that the saucer of
milk I had painted contained real milk. To
demonstrate, I will draw a nail.”

He proceeds with a very gross sample of
artistic skill. The audience titters, but he
assures them that it is perfect in every de-
tail, and to demonstrate, he requests a key
from several in the audience.

Selecting one, he seemingly hooks it over
the nail and it remains suspended there.
He erases the nail and the key drops to the
floor. Thereupon he passes the black-
board out to the audience so that they may
all examine it carefully.

The secret of the entire arrangement is a
cleverly concealed electro-magnet -whose
energyv is supplied by means of suspending
wire hooks. Either an assistant, or the
performer himself controls the device. A
bell magnet answers the purpose but the
core should be lengthened and shaped as
shown. The board is then unhooked and
passed out for examination.

This is a most affective trick and obvious-
admits of many variations, You must not
try a brass key however.
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Here the magician *‘draws’’ a nail—with
chalk not with a claw-hamn'\er—th.n he
hangs a stee key on his chalk nail-ths electro=
magnet does the drawing this time.

The Mysterious Fish.

LITTLE fishes in the brook”, of course
you know the rest of it. Well here they
arein a dish pan, and although they swim
around in a lifelike manner they are just
made of wood. But they certainly do like
to race with each other, as they can be seen
to chase around merrily.

Wood Fish - /

DBrus»

These well-behaved fish will swim around If
you want them to, only you must not use a tin
pan.

Twa or three magnets are mounted
upon a shaft arranged to rotate about an
axis corresponding to the center of the pan.
A slip ring furnishes current to them, the
other end of the magnet wires being grounded
to the frame. The entire device should be
motor driven, but may be hand driven. The
difficulty with the motor driveis that the speed
is entirely too great and, therefore, a worm
gear is interposed. Of course the fishes
must have a piece of iron in them, and or-
dinary Dbell magnets do the driving. A
china dish answers very well.

T being the policy of this publication not to publish the names of the va
devices described in these pages, our service bureau will be glad to forw

of a stamped envelope or stamped postal card.

rious manufacturers of the apparatus and
ard the required information upon receipt
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Home Made Door Alarm
T HERE are on the market, several forms

of door alarms, which ring an electric
bell when the door is opening or closin , but
not when it is entirely opened or closed.

i
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Tacked To Floor

A¥door alarm which gives notice when a door
is opened. It ceases ringing when the door is
wlde open, and also when the door is closed.
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They are rather expensive and the same object
is accomplished simply by nailing a piece of
tin or brass on the floor, and a piece of spring
brass on the bottom of the door. The brass
spring on the door is arranged to touch the

oor plate when the door is opened about
an inch and to pass over it, as the door is
opened further, finally breaking contact when
the door is opened more than 8 or 10 inches.
The tin or brass are arranged to complete
the circuit to an electric bell and battery as
shown in the illustration.

Contributed by V. H. Todd.

Miniature Circuit Breaker
By N. W. FLYE

HE accompanying sketch shows a
miniature circuit breaker made from

A clrcuit made from a separate

reaker
attachment plug to prevent fuses being blown

out. The appliance is s0 simple and effective

that it is commended to our readers.
a separable attachment plug. The
metal parts are removed from the cap
and an iron bolt is screwed into one.
About twenty turns of No. 16 wire is
wound around this and one end fastened
to it. The other end is bent as in sketch

W

Junior Electrician
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with a tendency to spring outward. To
the other metal piece is attached an iron
wire bent to spring upward.

When an excess of current flows, the
iron wire is pulled down and the copper
wire springs out.so that the iron wire
does not touch it on the back spring. To
reset simply hook the wires together
again. No more blown fuses.

Soldering With Carbons

HE accompanying sketch illustraets a
T method of soldering wires without

a soldering copper. This method util-
size the heat produced when current flows
through apoor contact between carbon and
copper.

To make this outfit, procure two old arc-
lamp carbons about 6 inches long and make
a wooden block to clamp them tightly as
shown. The copper wires from the battery
must be tightly secured to the ends of the
carbon to prevent heating at this point.
When ready to use, simply lay the two car-
bons on the wires to be soldered and the
rush of current from the battery will quickly
heat up the wires, so that solder and flux

Wood Block Clamp
in3 Wires TlghNY
Against Carbens

W s et g o =

A good system of soldering electric wire splices,
using carbons from arc lamps and the line cur-
rent, instead of a soldering iron.

may be applied in the regular manner, mak-
ing a good clean joint.

Unlike many other electric soldering irons,
this outfit only takes current while it is
actually being used.

Contributed by V. H. Todd.
A Potato Pole Detector
< 5

To Be Soldered

polarity of a circuit is mnot so well
known. To use it thus, the potato is cut
in two, and two terminals ef the circuit
are thrust into it. The current acts
upon the fluids of the tuber. and one
of the terminals is attacked and stains
the potato in its vicinity. This is the
positive pole of the battery.

An Electric Animal Trap

0 UR illustration shows an Electric Animal

trap, the invention of one J. Tupper.
It includes in its upper part an induction coil,
one of whose secondary terminals is connected
to the hook on whicl:‘l, the bait is attached.
The animal gets one or all of his feet upon
plates connecting with the induction coil,
then reaching up for the bait, the secondary
circuit is completed through his body and he
is killed. The motion of the platforms due

Induction Coil

[}
LMoving Platforny’

An ingenious trap which electrocutes rats and

mice, and drops them Into water.
to his weight closes the primary circuit, so as
to put the induction coll in condition to give
him the fatal shock when his mouth comes
in contact with the metal hook, supporting
the bait. To make the case 'doubly sure,
the lower part of the trap comtains a tank
filled with water, into which the animal is sup-
posed to fall when shocked.

An 8-day Clock

Alarm Bell Switch

The potato as a pole detector in electric work.
HE use of a potato as a rheostat fs,
we are sure,familiar to our read-
ers; but its use as a detector of the

Battery —-—J

A clock which gives an alarm, accurate to the

minute,
M ENTION has often been made of alarm
clocks made by placing a eopper wire,
so that the hour hand touches it at the de.
Continued on page 92
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| §hort— Circuits _

HE idea of this department is to present to the layman the dangers of the electrical curre
structive too. There is a monthly prize of $3.00 for the best idea on ™
C It is understood that the idea must be possible or prob:

ircuit.”
to win the prize.
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shert-circuits.”

We will attend to that. Now, let's see what you can do!

This little grave holds,
Master Tommy Styre,
He pointed the hose
At the trolley wire.
—Jack Denns.

Here rests in peace
Old Jeremiah Striver,
He tested his sparkplugs
With a wet screw driver.
—William Stehle.

PRIZE WINNER

S TN
T, P
s~ FZ

In State here lies

These flowers cover
Young Martha Slater, Dorothy McGorm,
She took a bath, She tried to phone
And used the vibrator.

In a thunder storm.
—Joseph J. Hause.

This monument's
For Fitzpatrick Hughes,
His fingers slipped
When he changed the fuse
—F. E. Dobson.

This coffin holds
Poor May Crofton,
She twisted the cord
Just once too often,
—May M, Ottman.
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nt in 2 manner that can be understood by everyone, and that will%be in-
Look at the illustrations and then send us your own particular ™ Short-

able. 1f it shows scmething that occurs as a regular thing, such an idea will have a good chance
It is not necessary to make an elaborate sketch, or to write the verses.



R &

Practical Electrics for December, 1921

HmEES

I |iiu‘
AR

TH]S department is conducted for the benefit of ever

yone interested in electricity in all its phases.

..illy can only publish such matter as interests the majority of readers.

Not more than three questions can be answered

for each correspondent.

NG

We are glad to answer questions for the benefit of all but necessar™

2. Write on only one side of the paper; all matter shouid be typewritten or else written in ink. No attention can be paid to penciled letters.
3. Sketches, diagrams, etc., must always be on separate sheets.

4. This dep?rtment does not answer questions by mail free of charge. T
On questions entailing considerable research work, intricate calculations, patent

to such charge.

Kindly oblige us by making vour letter as short as possible

he editor will however, be glad to answer sgecial questions at the rate of 25 cents for each.
research work, etc., a special charge will
.

e made. Correspondents will be informed as

Armature Testing.
(16) Jacob Mandery, Brooklyn, N. Y.
writes.

Compass ,,@*Attmction

@

Attraction

Coil dead

An illustrative diagram of how totest the arma-~
ture of a miniature motor. An ordinary pocket
compass is all that is required for this simple
test.

Q. 1. Being one of your readers may I
ask how I may be able to test an armature
from a small motor with a storage battery.
This small 3 pole armature seems to be burnt
out. The field wire I know is burnt.

A. 1. Here is a sketch of how to test an
armature in a small motor using the storage
battery for that purpose. If the wires are
burnt out, it is obvious that one of the poles
will be dead and a compass held in that
vicinity will not deflect properly.

You must, however, differentiate between
deflection due to residual magnetism and
deflection due to the magnetic action when
the current is flowing. This is good for
small armatures only.

CLOCK RINGER

17) Richard M. Mayers, ITackensack,
N. J. writes as follows:

Q. 1 I submit herewith plans of an
automatic ringing svstem on a clock. The
hands when touching these points make
contact which rings the bell. The minute
hand should be elevated a trifle so that it
would not touch the hour hand points. This
method could be used to ring bells through-
out a building with only the one clock. The
points could be so disposed that the clock
would ring any timedesired. The points are

Contacts Binding post
i
u 1 L ) ‘
10
3 o, SUHE
» o "
8 A4 J
1 4

L
Battery

A diagram of how one of our correspondents
proposes to rig up an alarm clock,

arranged so that the clock™will ring at one.
five, six, and eight-thirty o’clock, respectively.

Would it be practical?

A. 1 There are on the market at the
present day, electrical clocks which ring a
bell and can be set to the exact minute for
any desired time, which obviously could not
be done with your device, as it only provides
for a limited and fixed number of contacts.

In addition, the design which vou have
submitted is a good deal more bulky and
necessitates greater difficulty in setting, than
any of those which are accepted as standard
today. Hence we do not find it to be of
great advantage.

Alternating Current Relay

(18) B. Simpson, Liberty, N. Y.,
asks:
Q. 1. What is the principle of operation

of an alternating current relay?

A.1. One type of alternating current relay
depends upon a floating contact for its opera-
tion. We do not advise you to attempt to
construct one, because they arerather difficult
for an amateur to handle.

Q. 2. Describe the simplest storage bat-
tery which I can maker

. A. 2. The simplest storage battery con-
sists of two lead plates immersed in acidu-
lated water. Sulphuric acid is always used
and the resulting specific gravity when
mixed with water should be about 1260
Baume. This battery is now charged and
discharged repeatedly so as to “form” it.
After several repeated operations of this
nature the battery should maintain its
charge over a period of about three weeks or
more.

Q. 3. Describe a simple rectifier which I
can use to charge this storage battery.

_A. 3. The answer to this question is
given in answer No. 11 appearing in the
Nov. issue of PracTicaL ELECTRICS.

Removal of Superfluous Hairs by Elec-
trolysis.

. (19) J.Stanford, of Washington, D. C., says

In part:

Q. 1. Just how are superfluous hairs re-
moved by electrolysis?

A. 1. Experimentally, hair may be re-
moved by means of electrolysis by simply
inserting a very thin sewing needle into a
wooden holder. This is connected to the
negative end of the battery in series with g
rheostat or other suitable current regulator
The positive electrode is a sponge plate. To
use the oufit, the needle is inserted to a
depth equal to the distance from the surface
to the root of the hair, into the hair follicle,
which is the sheath or socket in which the
hair is lodged. The patient then grasps the
sponge electrode. The operator watches
the hair follicle until a little oozing of a
white liquid or bubble formation is noted.
He then notifies the patient to remove his
hand from the sponge electrode and then
withdraws the needle. The hair is freed
easily by traction upon it with a pair of for-
ceps. In each case the needle should bein-
serted first, and withdrawn after the hand
has been removed from the moistened sponge
electrode.

b?“’ 2. What sort of a battery will be suit-

e? .

A. 2. A 6 volt storage battery answers
the purpose.

To battery—,

+

Handle

Rheostat

\Moist

Diagram of the connections for operating
the needle for removing hairs by electrolysis.

Hughes Balance

(20) Mr. J. V. McGuiré, Miami, Fla.,
writes:

What is a Hughes Induction Balance?

A. 1 A Hughes Induction Balance prim-
arily consists of two coils which are the
inductors and which we will call primaries
and two secondaries. The primary circuit
is interrupted rapidly and the secondary
coils have a pair of phones inserted in series.

The current induced in one secondary is
‘‘bucked” by current induced in the ofher
secondary and the coilsare so adjusted that
absolutely no sound can be heard in the
telephone receivers. [

Four five-inch coils ea¢h wound with
20 turns of No. 20 B& S gauge single cotton
covered wire, and so arranged that the dis-
tance between the primary and secondary
on each side may be varied; and in addition
a pair of phones and a buzzer inserted into
the circuit, as indicated in the diagram, will
make a very efficient labaratory Hughes
Balance.

Balance is disturbed
when coin is inserted

here. ' /Phones

A simple illustratioon of the Hughes induc-
tion Balance, which will indicate the presence of
a small piece of metal.
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I Mail Coupon for FREE BOOK

MAIL Coupon Today for This Wonderful
Book, “Wireless, the Opportunity of To-
day”—Sent at Once to You Without Obligation o
#  Cost. Let us tell you all about this splendid field
E%E%f“ﬁﬁtﬁﬁ;?ﬁ{"z’q % tl;at}is clamor}ng for Fraingcildnnep. ;Virelesls is -On§

?r:::y (‘J;illﬂiof:‘tat;;ncri)?ciiz::‘ J‘ (0] the mOSt aSCInatlng elas ln the ‘\NOI‘ CQ— dn
experience, Righe from where i you can ea51‘1y learn it at home mFa short period
sucpmatic meched taks you c\;f/ your spare tl’ITle throug_h our \'voqderf ul _our\Step mer:hod:
Iy Cten by st te the Brc irclessoffers you worldwide travel, interesting w ork, good pay
wireless jobs. #  (amounting to from $2,400 +0$10,000 a year) and a fine future.
: With all expenses paid, saving money becomes easy. Abso-

lutely noknowledge of electricity or wireless necessary. Thou
sands have learned through this new, easy way. Mail cou~on now for this complete illus-

trated book and our Offer.

| Earn $2,400 to $10,00v a Year

Now Easy te arn
Through New Way

Wiw stay in a rut? Wirde s
is fascinating, ofcrs you world-
wide travel if you want it, brings
vou big money and fine op-

IRELESS is sweeping over the wor'd
like wildfire! You can casily learn
it. You can qualify for the big
opp rtunities op:n on land and sea—paying
$2.409 to $10,000 a year. As you know,

wireless is the fastest growing field in the
world tcday. Its wonders arc startling the
whole earth. And it's only just started.
Amazirg openings arc waiting for you. You
have butc to prepare—and you can easily do
that at home in spare time through this new
easy way. Wircless salaries amount to $50
a week to start. (With all expenses paid you
should save as much as all you make in a year
now.) And you can go from there to the
bigger jobs paving $10,000 a year. No
know edge of electricity or wireless necessary.
Anyone can learn quickly our new casy way.

Thousands Found
it Easy

Thousands have rapidly learned this new
easy way. Leiters come in daily telling
us the big jobs they hold in land stations
in every part of the country. Others tell
how they are visiting every nook and comer
of the world. Our new way, patented and
capyrighted by us (oldest and largest wire-
less school of its kind in America) quickly
qualifies you. This New Way has specia
automatic features (furnished you as pars
of the course) which will teach you the code
in half the usual time and take you, step by
step, right through our special copyrighted
shortcut course. T hrough this amazing method
you find yoursclf a complete and valuable wire-
jess expert almost before you realizc it.

Amazing Automatic

Method

Four werderful inventions makes learn-
ing like a fascinating game. Witn thesc
emasirg automatic features you find yourscelf
a compctert operator almost before you
realize i

The Naticnal Radio Institute was the
original and is today the cldest and [argest
wire ess school in .America teachirg wirc-
lsss by mal. This lInstitute is fficially
recoznized by the U. S. Department of Com~
merce, its diploma is given official cred.t.

Lot us tell you about our amazing auto-
manc mathed, how with our wonderful invent-
ions, 1t takes you step by step right up to the
point where you can fravel all over the world
with cusy wark and good pay. Or, i you wish, you can
accert one pftiie big wireless positions, on land which are
now urgently in peed of your services.

National Radic Institute
Dept. 4012, Washington, D. C.

Send me your FRFE hook, “Wireless—the Opportunity of
Today.” Teli me atout ynur Home Study Course in Wireless
Telegrapky aué your offer

FREE BOOK

]

It costs you nothing to get our interesting, illustrated booklet, '

“Wireless—the Opportunity of Today.” Just mail this coupon for it, i

and it will be sent by return mail.” It will alse tell you about the 1
offer we are making for a limited rime, giving you extra our new

cousse in \WVireless Telephony. No solicitor will call upon you and ]

you will not be obligated in any way if you mail this coupon at once. I

I
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Don’t miss this bocklet. Fill our coupon now and mail it today.

NATIONAL RADIO INSTITUTE
Department 4012 Washington, D. C.

[] T am interested in a Sea pusition. [ I am interested
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in a land position.
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Take this Short Cut to
Accomplish Your Ambition

The field of electrical engineering offers wonder-
ful opportunities for trained men to direct and
carry out great industrial and commercial projects.
Study here. Receive a thorough training. Be-
come an

Electrical
Engineer

with B. S. Degree in 3 Years

A faculty of specialists is leading hundreds of
ambitious young men to sure success. Why not
vou? Full provision is made for making up
deficient high school credits. Don’t delay action—

Mail the coupon now, for full details.
Winter Term Opens Jan. 3d

SCHG)L of ENGINEERI NG
of Milwaukee
Dept. P. E. 1-42—373 Broadway, Milwaukee, Wis.

Please send me vour free illustrated catalog
on Electrical Engineering without obligating me
in any way.

The Technical
or Scientific

Book You Need

Turn to our 96 page catalog and find
just the book you need on any scien-
tific or practical subject—the latest
book by the best author. This is the
most complete catalog of its kind is-
sued. You’ll refer to it constantly in
your work. Only 380 copies remain.

With the catalog will be sent the sup-
plements for 1919 and 1920 and new
32 page book list for 1921. Prices are
not entirely stabilized, but those in
the supplements will be 80% correct.
If there is any change in price you will
be notified before your order is filled.

Send for catalog today. It's free.
There will be no obligation for you to
buy, and we want you to know our
extensive book department.

SCIENTIFIC AMERICAN PUBLISHING CO.

MUNN & CO.
228 Broadway New York City

DETECTING ELECTROSTATIC
CHARGES
(21) W. M. Whaler, of Detroit, Mich.,
inquires:—
Q. 1. How can I detect minute elec-
trostatic charges?

Metal rod

Here we show a very simple electroscope which
will do practical work.

A L Electrostatic charges may be
indicated by a gold leaf electroscope which
consists of an Erlenmeyer flask which has a
cork with a metallic rod projecting through it,
inserted into its mouth. Dependent from
the metallic rod is a thin sheet of gold leaf
folded so as to give the effect illustrated.
The presence of an electrostatic charge will
cause the leaves to diverge. When it comes to
really minute electrostatic charges, it is quite
a delicate piece of work to construct a sat-
isfactory electroscope; one with a condenser
on the top is to be recommended for such
experiments.

Pipe Thawing Transformer.

(22) F. N. Skania, Pittston, Pa., writes:

Q. 1. Please give me details of a pipe
thawing transformer.

A. 1. This device will thaw 34 inch to
1 inch lead service pipes and the time re-
quired will range from 10 to 30 minutes.
The core of the transformer is made from
sheets of stove pipe iron, the laminations being
134 inches by 634 inches and 134 inches by
934 inches. The core is then built up to
give a cross sectional area of 13{ inches x
134 inches, with the laminations dovetailing
at the cornersin groups of ive. The primary
winding consists of 520 turns of No. 12
double cotton covered magnet wire divided
into two parts of 260 turns each, which are
paralleled for operation on 110 volt circuits
and connected 1n series for 220 volt circuits
The secondary is made by winding 38 turns
of No. 1 bare copper wire upon the other arm
of the transformer, the wire being separated
from the core by suitable insulation.

TYPEWRITERS

All Makes. Save qzu to $50
on rebullt by the well.-known “Young Process.®
Bold for low casb—instaliment or rented. Rental
-pglieu on p'.:rchl;:‘ "'E.‘»" Write for full details
. il al,
YOUNG TYPEWRITER CO., Dept. 183, Chicags
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A MYSTERIOUS PART

(23) George T. Robinson, Monroe, Ky.,
sends in a sketch of the core of a motor.
A hand points to one part. He says:

Q 1 Just what is the function of
this part?

A. 1. The part whieh you are refer-
ring to is the yoke of the field core of the
motor.

Q. 2. Will the motor develop the
same power without it?

A. If you take the yoke away
from an electro-magnet, you have two sep-
arate magnets and the power is greatly
diminished. The yoke gives the magnetic
lines of force a path of less reluctance than
if they passed through the air and, therefore,
gives a more intense field at the poles. Al-
though the motor may work after a fashion
without such a yoke, its power will be serious-
ly impaired.

Repulsion of an Aluminum Ring

(24) F. B. Seaward, Springfield, Ill.,
writes:

Q. 1. Will an electro-magnet repel or
push away aluminum, or is it some other
metal?

A. 1. Aluminum is the right metal.

Q. 2 What is the comparison between
the repulsive effort upon aluminum and the
attraction of a magnet for a piece of steel?

A. 2 What the repellent force in dynes
is depends upon the size of the magnet and
the intensity of the current and on other
factors such as the size of the aluminum ring.
The relation between the repulsive force upon
an aluminum ring and the attractive force
upon steel, is about one 300th part, we should
judge. Remember, however, that in order
to get the repellent action, the magnet must
be operated from an altermating current cir-
cuit.

INSULATOR FOR MAGNETISM
(25) W. H. Gridiron, Douglas, Arizona,
agks:

] Is there any insulator for mag-
netisin?
A, L There is absolutely no insul-

ator for magnetism knowan. The only way
in which a magnetic force can be counter-
acted is by means of an opposing magnetic
force, which will distort the lines of force
from the first magnetic body, so as to make
them practically unfelt in and about the
region of the second body.

.2 Is there any magnet or chem-
ical which has the property of attracting
copper?

A, 2. A magnet will not attract
copper, neither is there any chemical which
has an affinity for this metal, magnetically
speaking,.

MAGNETIC ORE LOCATER

(26) Thomas P. McMannus, Philadel-
phia, Pa., says:—

Q 1 I have seen an advertisement in
a western city of a magnetic ore locater,
which was a pendulum suspended from a
small stick of wood. This pendulum had
been magnetized and a tbsting device, an
ordinary iron bar, came with the outfit.
This was for the purpose of determining how
much magnetism this magnetic ore locater

had. In your opinion is such a device of
any value? |
A 1. The claims put forth in this

advertisement, which we have seen, are
quite without foundation. It is absolutely
immssible to locate ore by means of an
ordinary bar magnet. As you know, cope
per, brass, tin, lead, and in fact any other
metal except iron, is not magnetic, and,
therefore a magnet would not be attracted
by them. At least a possible contrivance
for ore location would be a Hughes Induc-
tion Balance. The dip-compass has been used
to detect magnetic iron ore deposits (mag-
netite.) . X

Some very ingenious application of radio
directional transmission have been the syub-
jects of experiment, and are based on correet,
scientific principles. Yet it is doubtful i¢
there is any practical way of finding deposits.
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SPARKLESS MAKE AND b
@7) T.B. Bellow, Pittsburgh, P.
. L I have a small chicker
bator which is electrically operated.
great difficulty in preventing sparking
tween the contacts, and hence in maint
ing constant heat. How can I remedy °
A, 1. There are two methods of
justing your make-and-break device in s
a manner that the contacts will not a
One of these is to shunt across the make-and
break, a condenser of sufficient capacity.
The second is to change your make-and-
break, so that the contact is made between
a point and mercury held in the bottom of
a small cup or receptacle. On top of the
mercury a layer of oil is poured. As soon
as this contact point dips down into the
mercury, the circuit is closed and when it
comes up again the circuit will be opened,
while the oil will have sufficient insulating
effect to prevent sparking.
STEP UP TRANSFORMER
(28) F. X. Rhumey, North Warren, Pa.,
asks:—
1. Please give me specifications
for a step-up transformer consuming 100
watts on a 110 volt 60 cycle alternating
current circuit. 1 want to use this trans-
former for an ozone generating machine.
2. Also describe the very simplest

form of ozonator.
A, 1. The transformer should be
made as follows. An iron core made in the
form of a picture frame with the sides 1 inch
square, is 10 inches long and 6 inches wide.
On one of the long arms are wound 700 turns
of No. 15 I3 & S gauge wire in 7 layers. "The
winding depth is about .47 inch. You
will need ahout 4.8 lbs. of double cotton
covered wire. The sccondary should he
wound in the form of pies, each )4 inch
thick, and insulated by means of oil skin
or wax paper. 16 of these pies will be nec-
essary and each one should contain 2,092
turns of No. 34 silk covered or cnameled
wire. Assuming that you have taken off
a tap every 100 turns upon the primary,
you will find that the sccondary voltage
will range from a little over 5,000 to 36,000
volts, dependent upon the number of turns
in the primary.
A, 2. A" Liebig condenser makes a
very good form of ozone generator. The
central condensing tube is filled with buck-

shot and a wire is connected to it, which

High School Course
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The Liebig condenser used as an ozone gen=
ozone receiving air at its inlet and delivering
ozone from its outlet. Various dimensions and
proportions can be obtained using the man

kinds of condensers in the stores. 3

HIGH FREQUENCY EXHIBITIONS

(29) M. C. B. Peterson, Brantford,
Ontario, Canada, asks:i—
1. I am endeavoring to give some

high frequency exhibitions and would like
to know whether I can be seriously injured
from a high frequency discharge from the
secondary of an Oudin coil.

AL You evidently have done very
little work with Oudin or high frequency
coils and we would advise you to read up
some good books on the subject before giv-
ing your exhibitions. Ordinarily no danger
will befall anyone coming in contact with
the secondary of an Oudin coil, in that the
frequency and the voltage are extremely high,
while the amperage is quite low, and the
current is merely superficial in its action,
nﬁiver penetrating below the surface of the
skin.

Q. 2. I would like to give the spec-
tators a good shock when they approach the
outfit and try to duplicate my experiments.
How may I do this?

A2 When you operate the Oudin
coil, ap{)roach the secondary with a piece
of metal in your hand. Upon presenting a
metal rod to one of your spectators who
will undoubtedly try to grasp it with his
bare hand, quite a stinging sensation will
be felt by him due to the heating effect of
the spark. The current, of course, passes
through your body.

. 3. With the Oudin coil, I now
have, I find considerable sparking between
the primary and the secondary. How may
I remedy this?

A 3. We would advise that you
immerse the lower end of your Oudin coil
in oil or fill the lower portion with wax,
sulphur or insulate it otherwise.

_An insulator of liquid or semi-liquid con-
sistency will present the advantageous fea-
ture of closing the gap if a spark should force
its way through. If a solid insulator like sul-
phur is used any gap made by a spark will
remain permanently and injure the coil.

37
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You Want to Earn
™o '
Big Money!
And you will not be satisfied unless
you carn steady promotion. But are
you prepared for the job ahead of
you? Do you measure up to the
standard that insures success? For

a more responsible position a fairly
good education is necessary. To write
a sensitie business letter, to prepare
estimates, to figure cost and to com-
pute interest, you must have a certain
amournt of preparation. All this you
must be ohle to do before you will
g earn promotion.

' Many busincss houses hire no men
whosz greneral knowledge is not equal to a
high school course., Why? Because big
business reiuses to burden itself with men

who are barred from promotion by the lack
of elementary education.

<r 3
Can Ycu Qualify for
0ga0
a Better Position?
We have 2 plan whereby you can. We
can give you a complete but simplified high
schoo! course in two years, giving you all
| the esseniizls that form the foundation of
! practical business. It will prepare you to
hold your own_where competition is keen
| and exacting. Donotdoubt your ability, but
| make up your mind to it and you will soon

have the rcquirements that will bring you
success and big money. YOU CAN DO IT.

Let us show you how to get on the
road to success._It will not cost you a single
working hour. Ve are so sure of being able
to help you that we will cheerfully return to
you, at the end of ten lessons, every cent
you sent usif you are not absolutely satisfied.
What fairer offer can we make you? Write
today. It costs you nothing but a stamp.

AMERICAN SCHOOI.
Dept. H 969 Drexel Ave. & 58th St., Chicago

f’

DEPT.H 969 Chlcago,il

' Explain how [ can qualify for position checked: '
Architect83,000t016,000 ....Lawyer §5,000 to $16,000 ®

-~ Building Contractor Mechanical Engiaecr

000 to 310,000
Avtomobils Enginelt | <100 soberintende i @
© $10,000| -+ :
Automobile Repairman| 83,000 to $7,000

. 52,600 to $4,000].c00ee Employment Manageg
Civil Engmeer $4,000 to 10,080 »
5,000 to $15,000|......Steam Engineer

Structoral Engineer 32,000 to $4,000
84,000 to $10,000( Foreman's Course
Business Manager 2,000 to 84,000 @
..Sanitary Engineer
$2,000 to $6,000
.Telephone Enginecer
$2,600 to $6,0000
h Engi
000 $2,500 to §6.000
..... High School Graduate ®
. In two years
...... Fire Insurance £xpert
$3,000 to $10,000

36,000 to $16,000
Certified Public Ac- |™
ountant $7,000 to $16,000
Accountant & Aud ;tgzo

® Name Address >
B G E e e e - o e o

In one year
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You can build this regenerative receiver easily without a machine shop.

designed it becomes a simple and easy work to make and assemble the

spark, C. W. signals and Radiotelephony may be received.

E hereby offer the first of our
series of “Make Your Own”
apparatus set, the first one

being a
Complete short wave
regenerative set,

One of the foremost Radio engineers
has constructed thLis set for us, specially
for the amateur, and by our modern. novel
methods of construction, anyone is able to
make an cfticient apparatus for the recep-
tion of wave-lengths up to 8o meters.

The circuit used is of the single induc-
tance type and is the same as that uscd in
new and well-known expensive scts re-
cently placed on the market. With this
circuit, a good selectivity is obtained. owing
to the fact that the resistance of the wind-
ing in this set is rather low and so does
not_practically affect the resistance of the
aerial, which consequently operates as a
wave collector with maximum efficiency.

Another benefit resulting from the use
of this cireuit is the simplicity in tuning, a
factor not to be neglected by the amateur
not having had a long experience with
regenerative circuits, in the reception of
damped. undamped and radio telephone
signals.

In building a Radio apparatus the lack
of mechanical knowledge often handicaps

the amateur in such a way that the instru-
ment he builds has not the standard made
appearance which is desirable in any Radio
apparatus. In order to remedy this, and
give the amateur a chance to furn out an
efficient and handsome looking instrument,
we bave designed a special set of patterns
enabling anyone to make a standard re-
ceiver with all the improvements that can
be found in expensive ready-made appa-
ratus.

With this set of patterns and by follow-
ing the instructions given it is very casy
with the use of only a few tools to turn
out the short wave regenerative receiver
shown in our two photographs.

The novel departure in this set of pat-
terns is that we do not merely give you
pictures of how the apparatus looks, and
mere  diagrams—BUT FACH AND
EVERY PATTERN SUPPLIED IS
FULL SIZE.

Take for instance the pattern for the
panel. It is printed on heavy blue-print
paper exactly the size of the panel to be

e QT J |

g

Complete pattern for short wave
regenerative set each prepaid

50c.

T

With the set of
parts comprising this set with which

patterns especially

used. The position of the holes and other
markations are exact, so that all vou have
to do is to paste the pattecrn on top of
vour hakelite panel by mecans of ordinary
library paste. and when dry dril] right
through the pattern wherever the marks
are located.

This does away with all fussing and cal-
culating as we have done all the laying
out in our own shop, and you need not
worry that the final instrument does not
come out right.

Similar mcthods are used for winding
the tubes, where a complete pattern is fur-
nished so you cannot go wrong. [or in-
stance, the pattern is wound upon the
tube: then you can wind the wire right on
top of this, if you wish. We have done
the thinking for you.

BEFORE SELLING YOU THIS
PATTERN WE HAVE GONE TO
THE TROUBLE OF ACTUALLY
BUILDING THE QUTFIT AND WE
KNOW THAT IT IS ABSOLUTELY
RIGHT IN ALL PARTICULARS.

. The original may be inspected at any
time, Only standard parts are used in
making the outht. It is possible to build
the entire set as illustrated for about $12
to $1s.

Complete and very explicit directions go
with the pattern which is furnished in a
heavy envelope 9 x 12",

Either Direct from us or for sale by the following

Am. Flectro Tech. App. Co., N, Y. City
Alamo Sales Corp., Indianapolis, Ind.
American_Hdw. Stores, Bridweport, Conn,
Atlantic Radio Co. Boston, Mass.
Bamberger & o, L., Newark. N, J.
Benwood Specialty Co. St. Laouis, Mo.
Brode Electric Co., Los Angeles, Cal.

ITall Electrie Co..
1lico Wireless Sup. Co.,
1tickson Electric Co..

Ifolt Electric Utll. Co., Jacksonvilie, Fla.
Itughes Elec’l.
Jenkins, Iester I,
Karlowa Radio Corp.,

responsible Dealers:

Dayton, O.
Marion, 1.
Rochester, N. Y.

Wm,

g Tane it i
Corp.,, Syracuse, N, Y. | 7"t Hlectric Ca.,

New Bedford, b
Rock Island, Iil

Noll & Co., E. P, Philadelphia,
Northwest Radio Serv. Co., Seattle, Wash,
N. 8. W. Bookstall Co., Sydney, Australia
New York City
Paramount Radio Sup. Co., Atluiuc w..,
Pearlman’s Book Shop, Washington, D, .

Roebuck & Co., Chicago, IIL
Service Radio School, Washington, D, C.
Shotton Radio Mfg. Co. Scranton, Pa.
Smith Bros., Sarnia, Ont., Canada
Smith Novotoy Elee, Inc., Charlotte, N. C.
So. Californta Elec. Co., Los Angeles, Cal.

Pa. l Sears,

! Soutl lec'l. S 8
5 S 3 3 * Penn Radio Apparatus Co., Reading, Pa. | Southern Elec’l. Sup. Co,, San Diego, Cal.
Pn';‘ﬁ:;,‘j(.s‘]‘ Eaw., Glenbro{g;k (Qfe’g: ;E:ff;;‘lll’“g; &‘t,”'bp' s"'v(;l;;‘:;:eo;" ‘1\\“5‘: Penn, Marconi Wireless Schl.  Phila. Southwest Radio Sup, Co., Dallas, Tex.
Bunnell & Co.. J, H. New York City | Killoch Co.. David, New York City Ihila Schl of Wireless Tele. Phila., Pa. nDrOEI-Slu}\v Schl, Vancouver, B. C.
Burham & Co., Deptford, S, E. 8, England IKlaus Radio Co., ’ Fureka, 11l FPledmont Electric Co,, Asheville, N. C. | Sterling Elcetric Co., Minneapolis, Minn.

California Flec, o., San Francisco, (al.
Catton, Neill & Co.
Central Radio Co.,
Central Radio Co.,

Honelulu, T. H.
Independence, Mo,

Kusel Co.,
Kansas City, Mo.

Kluge, Armo A.,

Krause & Co., A, F.,
D, & F.
Iehigh Radio Co.,

Pioneer Electric Co.,

Los Angeles, ('al, Pitts Oo,

Detroit, Mich
o Watertown, Wis,

Beth.ehem, Pa. | Prus, Kauwwo Sup. Co,

Chase, Geo. H., Newport, L | Tiberty Radio Sup. Co., Chicazo, 1l | Tnat Office News Co,,
Chicago Radio Ap. Co., (hicago, Y. | Linze Elec’l, Sup, Co., 8t. Louis, Mo. | I'-ecision Equipment Co.,
Con, Radio & Elec. Corp. N. Y, City | Luther, 1. E., Centerville. la. | Padio Distributing Co.,

Cutting & Washington, New York City
Delancey-Felch & Co., Pawtucket, R, I
Detroit Eleetrie (., Detro't, M'ch,
Dewey Sptg. Goods Co. Milwaukee, Wls.
Doubleday-Hill Elec. Co., Pittsburgh, Pa.
Dunn, J. I, Pasadena, Cal.
Electric Motor & Engz. Co, Canton, O.
Electro Importthg (o, N.Y. Cite
Findley Flectrie Co. Minneapolis, Minn,
Fuller Co., Seth W., Boston, Mass,
Gurd & Co., Wm., London, Canada ! Nola Radio

Consolidted Radio Ca

’.

New FEra

McCarthy Bros, & Ford., Buffalo, N, Y.
Manhattan Flee. Rup. Co., N. Y. & Chic.
Marshall-Gerken Co.,
Meter Elec’l,
Meygberg Co.,

Shop
Nowman-Stern  Co.,
Ntchols Radio Sup. Co.

il B

Do

tad’o Electric Co.,
Rad’o Equipment Co,,
Toledo, .

St. Paul, Minn.
P e

., F. D,
Pistsburgh Radio & Appliance Co Pittsburgh, Pa,
Pittsburgh,
Chicago, Il
Cineinnati, O.
Newark, N, J.
Pittshurgh, Pa.
Boston, Mass,
T'adio Equipt. & Mfg, Co.,

Stubbs Electric (o.,
T. & H. Radio (o.,
Tuska Co., . S,
I'nited Elec. tores Co,, Braddock, Pa.
Warner Bres., Orkland, Cal
Wes'n Rodio Elee, Co,, Los Anreles, Cal.
Whitall Electric Co., Westerly, R. I.
White Co.. The, Columbus, Ga.
White & Boyer Co., Washington, D. C.
Williamson Elec. Co., Seattle. Wash,

Portland, Ore.
Anthony, Kans.

Hartford, Conn.
Pa.

Minneapclis

Congt.” Co., Oshkosh, Wis. | Padinclectric Shop, Cleveland, .| \wilmington Elec. Spec. Co.. Wiimington
., San Francisco, Cul. | Rav-Di-Co., Chicago, Il Winner Radio Co., Aurora, Colo.
Mohawk Elecl. Sup. Co.. Syracuse, N.Y. | Reuter FElectric Co., Cincinnati, (} Wireless Mfg. Co., Canton, O.
Nat'l Radio Institute, Washington, D. C. | . 1. Elce, Equipt. Co., Providence, R. I Wireless Press, New York City
Milwaukee, Wis. | Riverside Laboratory, Milwaukes, Wis. | \oit0” Eigetric Co,, Omaha, Neb.
Cleveland, O. | Jteee Radlo Supply.‘ New Orleans, La. Y. M. C. A. Anceles, Cal.
e L | Eetectere *alie b Emic, Bi | Jymoite 0. dus 3L, "V Baltmer,
N \ r] . SAvre- 3 ’ 0 N ), N
Co. New eans Schmidt & Co, ’ LN Y. Zibart Bros. Nashville, Tenn
-
ook Ce., Inc., 98 Park Place, New York City
I vy Bn o BN b &S T, > * v 3% vt “omsea & "2 tw ] )
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What

A Knock-Oat

Forror Pracriean Kiecerries

A nagazine wholly cleetrie is what
been watching for. When you say,
pledge voursell to © 1009, Eleetries,” 1
lieve that’s what it will be.

I know, just from subseribing to Sciex
ann Invesriox, that, when you said a thing
it was ecarried out.  lor instance, when tl
readers asked for more scienee, they got iy
and good articles too, not little pick-ups fron
here and there with no sense to them.  So
I believe, Mr. Gernshack, that Pracrical
Ineerires will be more than a success, it
will be a “knoek out.”

Raymond D. Schulze.

Cleveland, Ohio.

. og g

W hat Times Require
Enrror Pracrican Kueerries

Allow me to congratulate you on your new
cleetrieal magazine.  Pracrican FLecorries
to my mind, is just what the times require,
I wish vou suceess.  How about taking ap
some siuch subjeet as, say “Armature Bind-
ing and Design,” “Storage Batteries,” eote.,
starting from thé first steps to the end. 1
think 11 would enhanee the valie of your
publication.
W. M. Bverall.

Department of Public Works,
Vietoria, Canada.

His Kick
liprror Pracrican ELEcTRICS

I have just bought my first copy of Prac-
rieal Brecerries and T like it very much.
It's the kind of a magazine we have been
looking for.  However, | would like to make
a few humble eriticisms, which perhaps are
narrow-minded, but 1 believe many amateurs
would make the same eriticism.

1 believe there are too many articles show-
ing newly patented articles, as ““ Electrieal
Seat Indieator,”” ** New Eleetrie Dish Washer
two artieles on “ New Kitchen Motors,” ete.,
and not nearly enough “loxperimental Elee-
tries.”

The articles on Tesla apparatus were fine.

I would like {o see some articles on X-ray
experiments, high temperature experiments
with clectrie furnaces, and Einthoven gal-
vanometer and an cleetric heater for the
chemical laboratory for heating, ete.

John Wohl.
From Prof. Richards

Forronr Pracrical KLEcTRICS

I have carcfully examined the first issue
of your new magazine, and feel that you will
shortly bring it to the commanding position
enjoyed by Sciexce axp INvexTioN. T wish
you every suceess in your new venture, and
shall follow the growth of Pracricar ErLgc-
Trics with great-interest.

Harold ¥, Richards, Ph. D.

Department of Physies,
University of Cineinnati,
Cineinnati, Ohio.

Fills the Gap

liprror Pracrical, KLEeTRICS

It affords me the greatest of pleasure to
lender vou my heartiest. congratulations on
the suceess of vour latest venture—Pracrican
lCLeeriies.

I have read the first issue with the greatest
of interest,  Your magazine fills a gap that
was in evidenee for a long time. It is edited
along t e correet lines.

Frederick C. Raceth, Director.
Rehool of Engineering,
Milwaukee, Wis,

Wants First Copy
liitor Puacrican recrrics
I have received your notification of the
launching of your third magazine, and I
hasten to express the hope that your new
venture may be crowned with success. At

w0 tender

cwtor of three

, olier my poor tribute

oy, and great capacity

kes such a feat possible.

ablieation is just a month

1, yet I hope to be favored

py, and afterwards with all

they appear. 1 desire to be

caL Breerrics from ils ineep-
see it attain o healthy vigor.

Rev. J. I, Kerwan.
ewfoundland.

Electro-Culture
Pracrican Krecerries

el that T ean call you a friend, Mr,
L back, as I have bought every issue of
v and all magazines you have had any-
ng to do with, and congratulate you on
uie new one, for which you will find my per-
sonal cheek enclosed.  You eertainly are to
be congratulated on the many fine, interest-
ing things you have given to the thousands
of young men throughout the country, that
have had a ehance to study and learn all the

modern inventions, and their usefulness.

There is no doubt in my mind, that you
have done more for the advancement of
young people through the mediam of good
reading in your various publications, than
have all of the different organizations in the
world to-day.

You will pardon my request, but I am
very much mterested in the art of plant
culture by eleetric discharge, and ask i} you
can refer me to some extensive works, if any,
on the subjeet.

I have recently moved from Galveston,
‘Texas, to my present loeation, and desire to
try some new experiments on the culture of
orange and grape fruit trees, both for growth,
and to remove the many little insects that
cut down their cfficiency. Will greatly ap-
preciate any information, you ean give, to get
me started on the right path, and I will bhe
glad to let you know results.

George Ray Clough.
Bradentown, IFlorida.

An Old Timer

¥prror Pracrican Evkecrrics

I was fortunate enough to get the first
issue of Rapio NEws and subseribe for five
years. I have every copy of The Experi-
menter (SCIENCE AND INVENTION)
from Oectober, 1916 to date, so you sce [ am
an old ‘“customer” of yours. 1 HWind all
Giernsbhack publications into books for future
reference.

I am sending check for $1.50 for first year |

and PLIASL sce that I get the first issue,
ag I want the series complete.

A. E. Coe,
Central Square, N. Y.

One Million!

Iprror Pracricarn Erectrics

If Pracrican Erecrrics is in the same
class as nranto NeEws, and ScCIENCE AND
InveNnrtion, 'l be satisfied.

To be a little slangy, “You're there.” 1
think the two magazines just mentioned first
class, and surely, only a real live cditor, such
as you have proven yourself to be, could
sponsor such. Your scheme of binding
vears into volumes, and selling at subserip-
tion rates is only one of your sane, sound
business judgments, and means not only
much to you, but a lot as well, to those like
myself who were able to step back a year and
come up to date with my Rapio News.
It also makes a very convenient form of ref-
crence.  What pleased me most was the
fair price placed on same.

May your three magazines attain a million

subscriptions each!
H. T. Kanagy.
Modera, Utah.

General Manager
at 28

How Mr. Rohrschneider Won
Success as an Electrotechnician

ENERAL MANAGER of his company

at 28 years of age! Ilis own boss—
owns his home~—married and happy and
prosperous—that’s the remarkable success
achieved by Wallace H. Rohrschneider
now General Manager, Secretary and
Treasurer of the llustisford Light, Power
and Manufacturing Company of Iustisford,
Wis.

Mr. Rahrschneider got his start toward his quick
and brilliant success at School of Engineering of
Milwaukzee. There he received the practical inten-
sive and specialized training that enabled him to
make geod in a big way.

Why Don’t You Get Into This
Big Pay Field?

The same kind of training that put Mr. Rohrschneider
into the ranks of the highly-paid Electrical Specialists
will qualify you for brilliant success in this fascinating
field of unlimited opportunitics. Come to America’s
Greatest Institution of Electrical Education. Learn
by actuml practice in our big laboratories with their
magnificent equipment, including motors, dynamos,
switchboards, ignition and lighting systems, etc.
Recognized specialists give you personal instruction
every step of the way.

Be an Electrotechnician
A New Specialized Course of Electrical Instruction to

Train Men for the Newest and Biggest Field in the
Electrical Profession.

For years there has been developing in the Electrical
profession, a wide industrial gap between the highly
trained, technically educational Electrical Engineer
and the “apprentice-trained” Electrician. At the
top of the profession has stood the Enginecr—at the
bottom, the Electrician. And in between has grown
up a tremendous ficld of high-salaried positions
demanding technically-trained electricians—the field of
Electraotechnics! Thousands of concerns today are
seeking men who can fill these higher-grade electrical
positions—Power Plant Superintendents, City Tech-
nicians. Testing Room Foremen, Electrical Drafts-
men, Electrical Salesmen, Supervisors of Motive
Equipment—Electrotechnicians!

Skilled Men Wanted

Now §s the time to start your training—with a new
busines. era right at hend—with the greatest skilled-
job market in history awalting you when you graduate!
Entrance Requirements—Course open to alt applicants
with ccmmon scheol cducation or equivalent.  All high
schonl credits aecepted enabling student to complete
course In %5 to ¥ regular tlme.

Diploma qualifics holder te cntrance into College of
Eleetrical Eneineering or  for profitable cmployment
as Elcctrotechnleian in the industry,

Winter Term Opens January 3rd. Write today for
eatalog: Booklet, **The Electrotechnlelan—A New  Fae-
tor in Modern Industry.”

SCHG‘)L of ENGINEERING

of Milwaukee
P. E.-52 Broadway, Milwaukee, Wis.

DETACII NERE

| Occupation. .

Schonl of Engineering of Milwaukee,
P. E.-52--137 Broadway.

T am interested in the big success apportunitics offered
in the new field of Electrotechnics.  Send me copy of
Booklet-Catalog—'"The Electrotechniclun-—A New Fae-

tor in Modern Industry.”’
AQAresS..oceeercvineairaocnnonas oh a4 aeee -
CItY.oirniiaiansansns

o
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| A REAL Chemical L aboratory
The new E. I. Co. Chemical Laboratory contains real chemicals

and apparatus to perform real chemical experiments. This outfitis Complete

not a toy, put up merely to amuse, but a practical laboratory set, as shown

with all the chemicals, apparatus and reagents necessary to perform

real work and to teach the beginner all the secrets of inorganic

chemistry. With this outfit we give free a book containing a Trea- $7'50

tise in Elementary Chemistry, useful data and recipes, and 100
instructive and amusing experiments.

DESCRIPTION OF THE OUTFIT

The outfit consists of forty-four (44) Chemicals and |Fire Extinguishers; Experimenters’ Aphorisms, ectc.
Reagents all C. P. (chemical pure) put up in appropriate| A good part of the book is devoted to Weights and
wooden boxes, glass bottles, and hermetically closed jars. Measurss. The Metric System. The English system and
The acids are put up in glass bottles, with ground-in glass | the U. S. System are fully explained.
stoppers and there is a sufficient quantity of chemicals| Th. following tables are furnished: Symbols and Atomic
supplied (mostly one to two ounces) to make dozens of we.ights of the Elements; Measures of Weights, Volume.,
experiments with each. | Capacity and Length; per Cent solutions; Conversion of

The apparatus furnished are all of the best obtainable Mcasure expressed in parts; poisons and their antidotes;
make and of standard laboratory size and shape. Technical and common name of chemical substances;

The Instruction Book is a real Ckemistry Course Formulas for Cleaning various substances, etc.. etc.
for the Beginner. Some of the Contents are: Division of Among the 100 Experiments are:

Matter: This is a Treatise on Elementary Chemistry and How to make chemical tricks; How to make invisible
deals with the theory of the Elements, Molecules and Atoms, and magic inks; How to test flour; I low to test soil; | low to
etc. Chemical Nomenclature: This explains in simple | Make Chlorine Gas and smoke (German War Gas); | low
language the derivation of the chemical names of the ele- | to bleach cloth and flowers. How to produce Oxygen and
ments and their compounds. There is a chapter on|llydrogen: How to make chemical colors; I low to test Acids
Labaratory 'Operations; Glass Working; First Aid;|and Alkalics and hundreds of interesting hints and formulas.

Contains the Fcllowing Chemicals and Apparatus:

Chemicals and Reagenis Apparatus

Alum A12(S04)3, (NH)2S0: Chloride of Zinc (ZnCl2) Oxalic Acid (H2C205) One Standard Washbottle
Antimony (powdered)?(Sb) Copper Sulphate ({CuSO:) Sodium Bicarbonate One Alcohol Lamp
Ammdnium Aqua Ferrous Sulphate (FeSO)) s '(jNaHgO”t (NaBOs) One Conical Glass Mecasure

(NH;+H-0) Ferrous Sulphide (FeS) Sgd;::: C::Eocﬂatca(Na: CO3) One Erlenmeyer Flask

. . 2COs

Ammanium Carbonate Glycerol (Glycerine) Sodium Chloride (NaCl) One Glass Funnel

(NH(). COs C:H; (OH)s Sodium Nitrate (NaNO3) One Delivery Tube
Ammanium sCliﬂt;:lde (NH.CD Hydrochloric Acid (HCI) SOdIi\lI“nl Fgmsphate Six Assorted Test-Tubes
Ammonium Sulphate Todine (D (Na:HPO:) One Test-Tube Holder

(NHy)2 SOy Iron Chloride (FeCl:) Sodium Sulphate (Na:SOy) Ten Sheets of Filter Paper
Barium Chloride (BaCl;) lron Oxide (Fe20:) Sodium Sulphite (Na:S0;) One Glass D
Boric Acid (H:BO3) Lead Acetate Pb (C:H302)e Stannous Chloride (SnCls) One S ass Liropper
Brimstone (Sulphur) (S) Litmus Paper Sulphate of Nickel (NiSOy) Ll o] e ST Measure
Calcium Chloride (CaClz) Magnesium Carbonate Sulphate of Zinc (ZnSOy) Glass Tubing
Calcium Oxide (CaO) (MgCOQs3) Sulphuric Acid (H:S04) One Book containing Treatise on
Calcium Sulphate Manganese Dioxide (MnQO3) Tin (Granulated) (Sn) Elementary Chemistry and 100

(CaSO«2H-0) Mercury (Quicksilver) (Hg) Zinc (Metal) (Zn) Chemical Experiments to be per-
Charccal (Carbon) (C) Nickel Chloride (NiCls) Zi-c Carbonate (ZnCQj3) formed with this outfit.
Price Complete $7.50 Shipping Weight 10 lbs. (Can be shipped by Express only)

We guarantee shipment within 24 hours after your order is received.
JUST SIGN AND MAIL THE COUPON
" SEND NO MONEY
-

Electro Importing Co.
231 Fulton St., New York City.

Please ship to me at once, C. O. D., the E. 1. . . .
Co. Chemical Laboratory with privilege of exam- We have so much confidence in this set that we desire to ship it to you by express

ination. It is understood that I do not have to C.0.D. with the privilege of inspection. In other words, we practically ship the outfit
accept the outfit unless it pleases me. on approval. It does not cost you one cent to take a good look at the outfit, and see
if it comes up to your expectations. If it does, pay the express man $7.50, plus express
charges. If you do not think that the outfit is all that we claim for it, you need not
Address........ 00000000000063000000000300004 accept it, and we will pay the return charges as well.

City...oovn.. 50000660000000d- Y Chooaoooaoan Electro lmporting CO., 231 Fulton St., N. Y. City

Name...ooooveeennns 000000000000600000006a0
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Construction of a Smz
Tesla Coil
(Continued from Page 75)

the ends of secondary wires are connectc
these. The condenser consists of 6 platc
conples) thefoilsare 114 x2 V4 inch. Thesp:
gup consists of 2 iron serews Y4 inch th
with nuts 1'5—2 inches long, screwed in.
2 supports (vuleanite pipe mouthpieees)
The nuts serve to conneet wires. The
gap is about 1/16 inch. The connections
are from secondary A of spark-coil to con-
denser and spark-gap; from See. B of spark-
coil to the other side of condenser and pri-
mary A of Tesla coil.  Primary B. of T. C.
i conneeted 1o other side of spark-gap.
The whole apparatus is well shellaced to
insure good ansulation, which is very im-
portant,

| —N ovel Use ;»if Radio
Amplifier

(Continued from Page 55)

The set is connected to the telephone line
in place of the usual reeciver, and it magnifies
the incoming voice currents, until they
are extremely loud. The telephone trans-

mitter is employed as usual,

[n ense it is not desired to spread the con-
versation all over the room, as in the case of
using the large horn, a section of speaking
tube ix attached to the loud speaker and this

Special Complete Receiving Set :

1 pr. Murdock No. 56-2000 ohm phones
100 ft. pure copper aerial wire

r 5

2 pr. gluzed cleat insulators 10
1 approved ground clamp 25

1 portable - 600 meter receiving set and
guarancecd crystal detector 5.00
Total $12.10

Until Xmas prepaid $10.50

We carry a full hine of all the best Wircless
Apparatus and Parts

Murdock Baldwin
Acme Firco
DeForest Federal
Westinghouse y
Grebe Brandes

Binding Post for C.W Wall Binding Post
62¢ 60c.

%y P Ve
. :’;v'{\
BEACON RADIO AND ELECTRIC CO. |
246 Greenwich St. New York City.

\, J

$1,000,000 a Month

is wasted obtaining patents that ncver pay.
Don’t contribute your share. Cash in on your
ideas while they are fresh without spending your
own money on patents and development. y
booklet-concise and to the point—tells how. 25
cents coin or stamps.

Robert B. Packard, Box 84, Schenectady, N. Y.

|

Jd in

stomed

that, even al-

sou...l was sufficient,

» a telephone all over

this apparatus for a

car sufficiently familiar

a telephone, so that no

~as experienced and the
.ow in constant use.

ontributed by E. M. Symmes

hermic Telephone

Transmitter
Continued from Page 65)

di:  .agm chamber is hermetically closed,
ar- one of the diaphragms is so thin, that it
vibrates and produces the desired effect.
In one patent it is proposed to subject the
Wollaston wires, which are extremely fine
as made, to the action of an acid, so as to
etch them to still greater fineness. The
current required to operate a telephone is of
infinitesimal strength. This makes it pos-
sible to use such wires to ecarry it, and by
arranging them in parallel, their current-
capacity is increased, and their extreme
thinness is preserved so as to make them
sensitive in some way to sound waves.

Humidity Measuring
Apparatus

(Continued from Page 69)

only necessary to wait a few instants, until
the indicator has reached the lowest de-
gree by means of the circulation of air. For
both temperature readings for the wet and
dry bulb thermometers, the psyehrometric
tables of temperature difference are used, and
the percentage of humidity is calculated by
the tables supplied with the apparatus. The
measuring is exceedingly simple if the tem-
perature of the dry thermometer only varies
within a narrow range; in this case the dif-
ference of temperatures can be read directly
on a second scale of the instrument or one
can divide the seale according to the per-
centage of humidity. But it is quite essential
for this arrangement that accurate normal
and limiting temperatures arc known. To
connect the distant measurer with the re-
sistance thermome  ors, three conductors
are required for cach niir of thermometers.
A 4d-volt aceumulator is used to supply cur-
rent for the measuring apparatus.” The
fan motor has two conduetors of its own con-
nected to the electric service system.

Building an 8 Inch Spark
Coil
(Continued from Page 72)

which rarely permits the core to become
fully magnetized before breaking the circuit.

The general dimensions of the vibrator
parts are given in Fig. 3 and these may be
departed from to some extent without ap-
preeiably affecting the results obtained. It
will be seen that the armature spring and
soft iron hammer head, when it is attracted
by the iron wire core projecting thru the
cabinet, will move forward some distance
before the button A, on the rear of the spring
touches the contact spring proper.  The
hole in the contact spring through which
the stem of the button moves should be
made sufficiently large so that the action
i3 frec and positive. After building the
coil and trying out the interrupter, the

(Continued on Page 93)
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Your Chance
Has Come!

IT'S HERE NOW—TODAY !!

BECOME A WIREMAN
AND EARN $100 A WEEK

It is the easiest branch to learn
and one of the most profitable in
the electrical industry.

Thousands of young men have
become expert wiremen and elec-
trical contractors by mastering the
simple rules given in ‘‘Standard
Wiring.”

5o simple that a school boy can
understand, yet so complete and
thorough that all the leading wire-
men and contractors use it in
preference to any other book.
There will be more houses wired
during the coming year than ever
before in the history of this coun-
try.

Every one who knows the simple
rules given in ‘‘Standard Wiring”
is sure of a steady job.

440
pages
Hlus-
trated

Leather
Cover
Pocket
Size

The National Authority for
27 Years
Over 500,000 sold

This latcst edition contains over twice the
amount of useful information ever before pub-
lished. The National Electrical Code explained
and illustrated. New illustrated chapters on
QOutside Wiring and lInside Wiring for all
systems for both direct and alternating cur-
rents; House and Residence Wiring, Garage
Wiring, Theatre and Moving Picture House
Wiring, Marine Wiring, Electric Sign Wiring.

How to install, operate and care for Gener-
ators, Motors, Storage Batteries, Meters,
Electric Ranges and every kind of wiring de-
vice for light, heat and power. How to secure
the proper illumination for every condition;
latest Mazda lamp data; 250 electric terms and
their definition and values; the complete Me-
tric system; fifty-two of the latest 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 right size of
wire for power or lighting jobs_for any capacity,
horse-power.

The Only Up-To-Date Book Published
Sent Post Paid on Receipt of $3.00

H. C. CUSHING, Jr.
10 West 40th St., New York, N.Y.
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Two Véluable Books
On Armature Winding

No technical library can be complete
without *‘How to Wind D. C. Arma-
tures’’ and ‘‘Single Phase Armature
Winding'' By W. E. Hennig.

These books are well indexed for quick
reference. All subjects are handled in
such a very clear, thorough, able man-
ner and so profusely illustrated by
diagrams of windings that the reader
requires no technical knowledge or
education to fully understand this im-
portant subject.

They are really indispensable to every
man engaged in clectrical work, and are
of particular value to the electrical
student, the electrical salesman and

supply dealer. In fact, they will be

highly valued by anyonc interested in
armature winding.

Tii;;: 1oV
' natin

As a practical clectrician and ar-
mature winder 1 lave been handicap-
ped on account_ of ‘ack of information
on armature winding und other special
problems associated with armature
winding_ Insuch eases I obtained the
desired informatiom from_ your books
and fouril 1 was alde to solve the most
difficult s well as taesimpler problems.
By applying the Enowledge in your
books, 1 have bettered my position and
am notdependent en others for infor-
mation, These bavks Rl a long felt
want, as they can be understood by non-
technical as wellag t ical students, ~
W. B. NEEPER, Electrician. [
Pabst Brewing Co.. Milwaukee, Wis. |

e

Send today—NOW—get these books

—the mos! valuable, helpful and in-

teresting of any ever written on the
subject of Armature Winding.

g====+USE THIS COUPON====q

1 Electroforce Publishing Co. :
: 137-139 Broadway, Milwaukee, Wis, .
g Inclosed find §. for which send me: :
1 “How to Wimd D. C. Armatures”, price 3.50 "
R “Single Phase Armature Winding”, * 1.50 g
| ]
B Name ]
® Address |
- ]
City State

--ll--_------------J

f

|

|
|

thus

wire is |

short-cireu..

ring with occurs.

hand makes contact

alarm will not ring unt

touches the wire.
Contributed 1

Glove Fasteners i1.

NSTEAD  of binding po

made clectrical apparatus,
fasteners from an old pair of p
used.  The lower part is soldereq
which is inserted in a wooden has
top part is soldered to a flexible I
leads may be removed quickly and
casily.  These snaps also make a con
tap on the cleetrie light wire, by so.
the lower part of the snaps to a drop
cord and fastening the tops to an exten. n
wire. They will not, however, carry over i
ampere  withoul heating.  They “will he
satisfactory for curling irons, sewing machine

- =

Flat Head
Screw

Lamp
Socket

: D AN
Tapping_\}iai'.vamp Cord

This shows how glove fasteners can be used to
make electric connection for light currents.
motors, cxtension lamps, small heating pads,
ete. but not for sad-irons or toaster stoves.
When not in use, they are hardly not-
iccable and are not in the way like an
extension socket.

Contributed by V. Il. Todd.
Phonograph Stop.

HEREWITH show how I constructed
Inn automatic stop for a phonograph

Tone Arm Dase

Copper Band.

Lever
Core

Solenoid

Binding Post”
The electric phonograph stop shown in position-
First procure a solenoid coil 2 inches long

with ¥4 inch hole. A thin brass spring and
contact are fastened to the back of the

cal Electrics for December, 1921
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d as shown in Fig. 1. The core should
inch longer than the coil, so that when
re is drawn all the way in, it will push
ring away from the contact, cutting
1 unnecessary flow of current. The
.0id is held in place on the phonograph
2 a strap of brass held by two small

SOIenoiq, £

= —

Top Strip

Bofjjom Strip
o &
Copper Contact Slide

The solenoid and copper contact slide.

serews on each sideasshowninlend sketch.
The core is fastened to the lever that starts
and stops the motor. An adjustable con-
tact slide is made from two copper strips
3 inches long, and 34 inch wide. A guide
slot following the arc of a circle, 1/16 inch
wide, is cut through the center of one of the
strips terminating 4 inch from each end.
The two strips arc put togcther and sinall
holes are drilled through the ends to receive
small wood screws as shown in Fig. 2. A
sliding coutact, to move tightly in the slot,
is made from a copper strip 214 inches long,
14 inch wide, shaped and bhent as shown in
Figs. 3 and 4. It is then put through the
guide of the slide and the head turned at a
right angle, as in Fig. 3. The two curved
strips are put together and screwed in under
the tune arm as shown in sketch of the as-
sembled parts. A copper band Y4 inch
wide is made, long enough to fit tightly a-

Head
Twisted
"2 *3

Head

Bend Ont---
Dotted
Lines_

The two tontact pieces for operating the soleneid
and arrecting the motion of the sound arm.

round the tune arm when its bentends are
bolted together, providing a contact piece,
to come In contact with the sliding con-
tact as the arm swings around. Oneor
two dry cells may then be connected to the
binding posts and the sliding contactis set
to close when the musical piece ou the record
is finished. When the jcontact isfmade the
solenoid is excited, it draws its armature
into its8 coil-opening, and breaks the
contact on the back.

Contributed by Ben W. Kearns



Practical Electrics for December

Building an 8 Inch Span
Coil
(Continued from Page 91)

ength of the button stem may have to
‘hanged until the eireuit is broken at th
nost desirable time to give the maxinum
ccondary  spark.  One-cighth  inch  dia-
neter platinum or tungsten contacets should
w used on the contact serew and spring
ind in scme eases where these are not avail-
wble, silver may be utilized.

Secondary of 8 inch Spark Coil.

For average use it has seemed like too
nueh labor to wind the secondary of even
i large o coil as an R inch one in small pies
r sections, a fraction of an inch think, al-
though this gives a very reliable coil and one
10t likelr to break down its insulation very
sasilv. The present design which has been
huilt and tested suecessfully, ealls for hut
four secandary windings, each unit measur-
ng 4 mches long over-all.  The drawing
n Fig, 4 shows how the secondary units
wre wound and also how every other one is

reversed, when placed on the insulating tube

luring the assembly of the coil, so that the
current will pass around the sceondary coils
vways in the same direction, while the lead
wires from the unit coils will be conneeted
ogether so as not to engender-e’ TS
or short-eircuits.

Fach of the four secondary coits should
he woun-l as follows:  Wire required for
sach unit will be 2 pounds 10 ounces of No,
36 B, & S ogage enameled copper magnet
vire, or 1 total of 1013 pounds heing re-
juired.  In winding one of these secondary
mits, paraflin paper 4 inches wide should
he cut froin sheets either purchased or waxed
hv the builder, the paper being 003 inch
hick, measuring the paper before waxing
of course. A layver of this paper should be
placed besween every layer of wire, the coil
heing wound on 2 wooden mandrel 214
nehes in diameter, supporting the mandrel
n a lathe or between two wooden uprights
[astened o the work table. The outside
linmeter of the seceondary units will measure
whout 415 inches. The waxed paper will
extend 11716 inch beyond the wire at each
end of the laver, the length of a wire layer
heing 294 inches. By getting in touch with
slectrical winding  concerns or spark coil
nanufacturers, these secondaries can very
requently be purchased at a labor-saving
rice, as it is quite a job to wind them.
When all of the secondaries have been wound,
they are placed on the insulating tube, as
shown in the assembly drawing Fig. 1 wigh
nsulating disks between them, the disks
scparating  the coils being about g inch
thick and composed of hard rubber, bakelite
or even fibre.  An  equivalent thickness
of paraflin paper sheets has also been em-
ployed. At cither end of the secondary
assembly there is placed a thicker square
insulating piece measuring preferably about
4 inch thick or more. By referring to Fig,
it becomes evident how the two inside
leads of scetions 1 and 2 are conneeted to-
rether, than the two outside leads of see-
tions leads of sections 2 and 3 and finally
the two iaside leads of sections 3 and 4.
Fhis same scheme of reversing every other
coil unit an the tube so as to obviate the
possibility of having a high voltage lead
passing across all of the layers of wire at
the end of a coil, is employed for spark coils
having a greater number of sections.  After
the complcte coil is placed in the box, the
atter should he filled with woltein, paraffin,
wvax or sulfur.

(Concluded in January Issue)

Electricity and Population
Increases.

IN the last ten years the population of

the United States increased not less than

it

of timps

.t less than

of the country

central stations, and
. homes are wired.

ic Hot Water

ystem.,

wi herewith is designed

ater and - automatieally  to

t any desired  temperature,

a resistance heating-eclement at

b of the tank and two earbon elee-

tro. the top, all conneeted in series,
The 't between the eleetrodes forms a
resic s to the current which assists in the
hea and affords means for regulation.

A}

o the water in the tank reaches the
bavang point steam colleets in the top and
forees down the water level.  This creates a
gap hetween the eleetrodes and breaks the
current.  Should the steam cool enough to
condense, the level rises, and eleetrie action
throughout the whole system is resumed,

Heater Coil Attachment
Carbon Electrodes
Wire Connection
Air Valve Contact

S—

Wire
Resistance

An Electric Heater which mantains
a Constant Temperature

By this means a degree of heat is nutomati-
cally maintained dependent upon the amount
of pressure in the supply system—the super-
heating of the steam being in proportionto
the pressure.

If, however, less heat is desired, means is
provided in the air and the intake valves.
By the use of these and the tap, a small
amount of air may be admitted to the tank.
When now the current is turned on, the air
will expand with the heat and foree down
the water level.  The gap between the car-
bons breaks the current as bhefore, but this
time at a lower temperature,

The greater the amount of alr admitted to
the tank, the lower the point of regmilation,
since gas under a constant pressure expands
with each degree rise of temperature; and
the greater the initial volume, the less the
required heat to make the air expand and
fill the top of the tank and open the cireuit.
The return to steam-heat may be cffected
at any time, by opening the air valve and
letting in water until the tank is once more
completely filled,

The print illustrates only the essentials of

¢ the deviee, but associated cooking compart-

ments, and means for entirely removing the
clectrodes from contact with the tap water
are simple modifications of this novel pat-
ented device.

Contributed by Theodore A. Cutting.
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$100 a Week!

He doubled his pay

and now enjoys the comforts and
pleasures of a real income

Why not double your pay? Thousands
of our students have done it and thou-
sands more will do it. You can be one
of them. Do not think for a moment
that it is luck or pull which brings suc-
cess and real money—far from it. It
is preparing for the big opportunity
and knowing what to do when the right
time comes that does it. The men who
have made successes for themselves
were ready when their main chance
came. Your main chance, too, will
come, Are you ready for it?

Remember the Empty Lot?

The older fellows were playing ball
and you were watching, wondering if
you would ever get a chance to play.
You knew if you only got a chance you
would show them. Sure enough, one
day they hollered, “Come on, kid, grab
a bat!” Your chance at the pill had come. That
is the way with life. Your chance at the pill will
come, but if you want tostay on the team, you
will have to deliver the goods—and that you
can do only if you are prepared. The big
money and the permanent job go to the man
“who knows."

You Can be the Man
“Who Knows”

We will show you how. Without loss
to you of a single working hour, we can
show you a sure way to success and big pay.
A large number of men in each of the posi-
tions listed are enjoying their salaries because
of our help. We want to help you. Make a
check on coupon against the job you want and
we will help you getit. Write or print your
name on the coupon and send it in today.

AMERICAN SCHOOL

Dept. 6 €9 Drexel Ave.and 58th St., Chicago

AMERICAN SCHOOL
Dept.6 968 Drexel Ave. and 58th St., Chicago
Send me tull information on how the PROMO-
TION PLAN will help me win promotion in the
job checked.
Architect
Building Contractor
.Automobile Engineer
...Automobile Repairman
..Civil Engineer
.Structural Engineer
..Business Manager
...Cert. Public A ant ...
Accountant and Auditor ....Sanitary Engineer
....Bookkecper ....Survevor (& Mapping)
..Draftsman andDesigner ....Tclephone Engineer
«..Electrical Engineer. ... Telegraph Enginecr
+..Elcetric Light & Power ....High School Graduate

Lawyer
.Machine Shop Practice
«..Photoplay Writer
...Mechaniea] Engineer
....Shop Superintendent
....Cmployment Manager
...Steam Engineer

P hi

or

«..Gencral Education ... Fire Insurance IXxpert
NOME.siiiaisnparisinn ciissssrisinme SHsetssesiisios
Ailiize

e
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Be An Expert
Repairman

On MOTORS and
GENERATORS

o5 /5 3 2
Repair men are in big demand
-pardicularly men expert in arm-

ature winding. Get into this well
paid line. 5

Learn in 3 Monfﬁé

—to master this work and {nsure yourself a permanent
fncome and bigger opportunities—here at this Great
Electrical Schoel. In this short time you learn the
theory and actually wind all types of D. C. and &, C.
armatures under expert instructors.

Write for FREE Book

—piving full particulars of this 3 Monhs' Armature
Winding Coursp.  Write today—you will not be ob-
ligated.

School of Practical Electricity

associated with
415 Marshall Street, Milwaukes, Wis.

DL of ENGINEERING
P.E.12. 415 Marshall 5 u

of Milwaukee
SCHOOL OF PRACTICAL ELECTRICITY
P.E. 12. 415 Marshall Street, Milwaukee, Wis.

Without ohligation send me your free book on —3
Mnm_hs, Armature Winding or —6 Months' Practical
and “T'heorcetical Electrician.

Namc. _.
Address

The Midget “FIVE-IN-ONE" Sike Rele
is a combination Mannheim, Log-
N\ Loz, Add and Subtract, Polyphase
p\ and Binary Slide Rule. It will
\\ ioatantly add, subtract, multiply
™ and divide any combination in-

root and
power of every quantity. The
graduations sre printed on

Leather-

are grease and waterproof. While
it is the most versatile ecaleulator
stood. o
Prico with 18-page Instruction Book, $1.50.
otte carrying case '0o exira. Catalog free.
rou are oot satiafled
~Send To-day for the~
An electrical book of 66 motor $ 00
drawings with complete instruce 4'
—
ing :\: C. motors. Special at
Or write forfull particulars of this valuable book
Dept. C., 7428 Hermitage 5t.,Pittsburgh,Pa.
Training Book I R E E
you my big mew Electrical Training Book Free. (It
will show yoms how to qualify for high paying jobs in
— quickly —during spare time under an Electrical
Engineer. Take advantage of this unusual offar—only temporary
Dopt. 1148 3601 Michigan Ave, CHICAGO
provide ample protection without the use of 8 machine.
They have ar individuality not possessed bv ordinary
printed with your name, town and bank, $3.00. Send
for sample.
TOMPKINSYILLE, N, Y,

metal
coated with white celluloid and
ever invented, iis th -
gt ‘gpen on is simple and easily wunder:
rou are oot eaaanca Gilsn Slide Rule Co., Niles, Mich.
[ ® b . ”
Electrical Worker’s Friend
tions for rewinding and reconnect-
SMITH & SMITH PUBLISHING CO.
Send me your name and address and | will send
Electricity. Thousands now open. Prepare at home
A. W, WitE, Prasident WICKS ELECTRICAL INSTITUTE
Are they protected against raising? Raizpruf checks
checks. A pgenuine leather cover and 250 checks,
RAIZPRUF CHEEK CO., 34P,

£ JUESNENE SHIESTTE I Sl

'm.'

& You.

il from month w

I?Iﬁ them now—othe,. w

# Thecirculai
I,w Practical Electric
I

Automobile Acce

Wanted —Platinum Magneto Pu
We pay full value, mail or expres
turned if our offer is not satisfactory

prices paid for old Gold, Silver, Watc. ar
Crowns and Bridges, Diamonds, Wat anc
Stamps. United States Smelting Works Oold
Reliable) Dept. 12, Chicago, 111,
T e T Nt
Agents Wanted

Gem Polish, dustless window cleaner. ch

demonstration a salc.  Agents get the profits.  Sample

25c., circular freec. Gem Polish Co., When Bldg., 16,
Indianapolis, Ind. - B
Agents—Write for full particulars of the best sclfing
article ever offered to men; enormous profits; article
costs you only 5c., sells quick for a dollar; $15 daily
madc by one hustler; sworn statement. Edward A.
Manthey & Co., 427 York St., Cincinnati, Ohio
Agents—Onc makes $160, in three days sclling
the Famous Flying Horse, self-propelled, child exer-
ciser, easy scller, no competition; latest sensation in_toy
line. Send $2.50 for sample, retails at $4.00. The
Shimmy Dog, does a lot of funny stunts, Samplc $1.00
The L.. Lichig Company, Beaver Dam, Wisconsin.
Desk No. 14.
TSR A AR ARG i

Books

What the World should know about } lun atrocities
and thcir attacks on women and girls in Belgium, 50c.
Belgian Specialty | louse, 6340 South Racine, Chicago.

Experimental Electricity Course in 20 Lessons.
By S. Gernshack and H. W. Secor, E. A. course
of the theory and practice of Electricity for the Ex-
perimenter. Every phase of experimental electricity
is treated comprchensively in plain English. New
experiments are descrihed and explained and ncarly
every application of Electricity in modern life is
given. 160 pages — 400 illustrations. Flexible cloth
cover, 75c. postpaid. Stiff cloth cover, $1.25 postpaid.
Experimenter Publishing Co., Book Dept., 236 Fulton
Street, New York.

Just off the Press—Design and Construction of
Audion Amplifying Transformers (Radia and Audio-
Frequency Tyvpes). By Edward T. ‘{phnes, late Asso-
ciate Editor Radio Amateur News. ¢ transformers
shown in this book have ncver been described in print
before and have usually been considered a manufac
turer’s secret. The designs are very rugged and simple.
A book that every radio “'bug’ should have. Written
so you will understand every word. Price 25c. post-

aid. Experimenter Publishing Co., Book Dept., 230

Fulton St., New York Cic?r.
[T T R T T

Business Opportunities

Write

Make easy money in your spare time.
Bennie Nortwed, Kellerton, [owa.
TR T T O ORI 1

Chemistry

Learn Chemistry at Home Dr. T. O'Conor
Sloane, noted educator and scientific authority will
tcach you. Our homc study correspondence course
is a real short cut. You can learn in half the usual
timc. Gives you the same education as you would
get at_a college or university. See our full page ad on
page 51 of this issuc for spccial 30-day offer. Chemi-
cal Institute of New York, 140-B Liberty Street, New

York City.
s

Formulas

Formulas- Al kinds. Cataloguc free. Bestovall
Laboratories, 4047 N. Whiﬁ)lc. Chicago
T AT SRR 1410

Health

Pyorrhea (Rigg's Disease, Bleeding or Swollen
Gums). Hundreds have been hclped by “"Pyorr-
dent,” the successful home Pyrrohca treatment
Purifying, healing, preventative. [ull month’s treat-
ment, consisting of a very beneficial massage pastc
and an antiscptic tooth-clcansing paste to be used
in place of your ordinary dentifrice, together with
full directions for treatment. $1 postpaid. Or
write for free Booklet "P". Pyorrdent Mfg. Co.,

439 Seventh St , Brnnkl?m, N. Y.
g e TR

Personal

Remarkable Discovery—Positively removes tat-
toes, coal marks, moles, safe, sure simple process.
Original sincec 1918. Formula $1.00. Harding Co.,
Desk 3, 142 Dearborn St., Philadelphia.

tcal Electrics for December, 1921
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Al pay you to read and investigate the offerngs mace
indwiduals from all over the country. You 2re reading i

nust reach us not later than January 1st. *
lectrics ismore than 25,000. %
»-236 Fulton Street, New York, N.Y. ﬂ.,’
]
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Help Wanted

Detectives Earn Big Money. [xcellent oppor-
tunity. Travel. Great demand  cvervwhere.  Fx-
perience unnecessary. Particulars frec. Write, Ameri-
can Detective System, 1968 Broadway, N. Y.

Detectives Make Big Money. Travel and be
independent.  lLearn this fascinating profession by
home study. We show you the way. Write today
for free booklet. American School of Criminology,
Scherer Bldg., Detroit, Mich

Several hundred men-boys, over 10, wanted im-
mediacly to preparc for U. S. Government positions
Railway Mail Clerks, City Mail Carriers, Postoffice
Clerks, Customs Clerks. $110-$195 month.  Steady
work. Short hours. Vacation with pay. Common
cducation sufficient. Write immediately—today
for free list positions. [ranklin Institute, Dept. 7113,
Rochester, N Y

Wanted immediately, FHundreds men-boys over
17, to become U, S. Government Railway Mail Clerks

$1600 first ycar. ($134 month). Quick raise to
$2300. No strikes. No layoffs. Paid vacation.
Short hours. Pleasant  work, traveling constantly.

sation sufficient  Experience unncces-
sai ~ositions free. . Write immediatcly. Frank-
lin  Ldtute, Dept S113, Rochester, N. Y.

Stop Daily Grind
hecadlights, tablcware,

-Start Silvering Mirrors, Auto
ctc. DPlans free, Clarence

Sprinkle, Dcpt. 65, Marion, Indiana.
AR

Mail Order Business

$25,000.00 madc with a small mail order busi-
ness home evenings. | madc it, started with $3.00
Booklet for stamp tells how or send 25¢ for sam-
ple of article and plan.  Alpce Scott, Cohoes, N. Y
[T RTINSO

Miscellaneous

Multigraphing; Mailing Lists; Sales Letters

Miller, Box 41, Berwick, Pa.

Three old coins 10c., coins bought; 200 pretty
post cards 10c; Oriental incense 10c Big mail free.
Chas. Durso, Dept. 85, 25 Mulberry St., New York

City.
[T I AT

Manufacturing

Patterns, Wood and Metal Models, Tools and
Dies. Brassand Aluminum Castings, General Machine
Work. Write Modern Machine & Pattern Co., T'crrc

Haute. Ind.
[T s

Patents

Get your own Patent $35 complete. Applica-
tion blanks and full instructions $1. ‘I'heodore Cut-
ting. wper Bldg., Camphbell, Cal
i | Hil

Photography

Make Money with your Kodak-—I‘inish your own
photographs.  Scll them to Newspapers—Magazines
Advertisers, ctc. Complete lFformula and advice—
one dollar. Photographic Institute, Dept. 3, Wedge-
way Building, Schenectady, New York
(TR LR T A ERARRRTRRRTRGRRRTTE TR

Telegraphy

Telegraphy (Morsc and Wircless) and Railway

Accounting taught thoroughly. Big salaries.  Great
opportunitics. Oldest, largest school.  All expenses
low—can carn large part. Catalogue free. Dodge’s
Institute, 29th St., Valparaiso, Indiana.
e T T AR TR AT YRR T AT
Stamps & Coins

Free Packet to Approval Applicants. Reid
Stamp Co., T()dmnrdcn, Toronto, Canada

100 different War Stamps 25c.—Buckey, 712-13

Dayton, Ohio

Bowen, )
i il

i [

Wanted to Buy

Wanted—’latinum Magneto Points, old or new.
We pay full value, mail or express. Packages rc-
turned if our offer is not satisfactory. Highest cash
prices paid tfor ‘old Gold, Silver, Watches, Platinum,
Crowns and {Bridges, Dismonds, War Bonds an
Stamps. United tStates Sraclting Works.  (The Oic
Reliagle) Dept. 12, Chicage, il
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HAWKINS ELECTRICAL GUIDES vowves

3500 PAGES $1 A VOLUME SEND NO MONEY — SEND ONLY THIS COUPON

4700 PICTURES $1 A MONTH

Know the factsin Eleetricity.  They mean more money and better

position for vou. Hawkins Guides tell you all yvou need to kllm\\ THEO. AUDEL & CO.

about Electricity.,  Kvery unpmt.mt clectrical subject covered so 2 .

vou ean understand it.  EKasy to study and applv. A (()Ill])l(‘t( 72 Fifth Ave., New York City.

practical working course, in 10 volumes.  Books are pocket size; Please submit me for free examination. HAWKINS

flexible covers.  Order a set today to look over. ELECTRICAL GUIDE, (Price $1 a number). Ship at
LEARN ALL ABOUT once prepaid, the 10 numbers. 1f satisfactory, 1 agree

Magnetism—Iirduction—Experiments — Dynamos — Electric Ma- tp gand you il Sidliin gesan) sk it to HjrENanmal

< b “au S a¢ il pai
chinerv—>Motors—Armatures—Armature Windings— Installing of you $1 each month until paid.

Dynamos—Eleetrieal Instrument Testing—Practieal Management

of Dvnamos and Motors—Distribution Svstems— Wiring—Wiring Name..
Diagrams—Sign Flashers—Storage Battcries Pnncnplu of Alternating Cur-
rents and Alternators—Alternating Current Motors—T ransfcrmers— Conver- Oececupation
ters—Rectifiers—Alternating Current  System«—Circuit  Bre: hers=—Meas<uring ps e . o000 IO o
Instruments—Switchboards— Wiring—Power Staticns—Installing—Telephcne—
Telegraph—Wireless—Bells—Lighting— Railways. Also meny Mcdern Prectical Emploved by
Apnlications of Electricity and Ready Reference Index of the ten rumbers. Pl
SHIPPED FREE Home Address. . ... ... . . .. ...

Not a cent to pay until you see the biks.  No obligation to buv unless yvou
are satisfied. Send Coupon now—today —and get this great help library and sce
if it is not worth $100 to you—you pav $1.00 a month for ten months or return it. Reference. . . ... ... .

P. E, Dec.
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ElLbw.
BOOKS

I RL are the world’s best books on
clegtricity, now reduced dn price.
Prepared for vou by 27 of the greatest
electrical [experts in the business. Not a
one-man {)l()])l)\lll()l] but all that 27 experts

know ~bgeked up with a staft of electrical
specialisty and a free consalting  serviee
such as no other publish-

jeet he writes on.  This means that yeu get
the combined knowledge of 27 top-noteh
men. Noooone  school could afford to
employ this great array of master electrical
minds, vet they all come to you anc teach
vou in their books far only a few rents

er in the world has ever

offered. w hy

Saves You Time

.un} Money

Years spent at an electrieal
school or put in as an
apprenticgship, won't give
vou a better knowledge of
clectricityf than you can get
out of these books in a
short timd. Spare time only where. Then
is needed:  You can study
as much ¢r as little as you
please anil keep right on
earning while vou learn to
fill one of the finest jobs
in the world—a man’s size
job with 2 man’s sizc pay.

Why These

The 27 engineers who wrote
these books are leaders—
each one in a special branch
of electriaty. Iach man
knows all there is to know
about the particular sub-

mind to do it.

Lleetricity is the biggest foreo
in the world and it is growing
bigger and bizger every duay,
Just think what it means te us
inour daily life.
of one single thi,» that elec-
tricity doesn’t enter into sone- T' T
think of what imers 00
would happen if we were de-
prived of it for one single du.:.
Dr. Steinmetz, the scientist and
consulting engineer, says: “The
whole world depends on the
clectrician.” Isn't that the kind
of business to be in—one that
the whole world depends on?

Big Jobs Are Open
Blg jobs are waiting for men who
B k A B st chknow' electricity.

oo s re e Wirenen, Sub-station Operators,
Dynamo tenders,
Central Station Men and Switeh-
board Operators
about ¥1.800.00 1 year up. There
is no reasonable limit to what a
man ean earn if he makes up his

a day.
Endorsed by

Thousands

Well-known electriciar sand er gi-

You Should Learn neers ('\(:y_\'wht ndors»  the

books,  Night  schools trade

Electricity s-hoo's and cininent m~truln::

use thenw in their worl
clectrie companies buyr them for
their emypleee’s libraries.  Over
50,000 sevs ]l:l\‘(‘ been cold «n our
tree trial plan.

Help Old-

Try and think

Old-timers—Veterans in the elee-
trical gatme swear by these great
books. They don't use  them
for study but keep a set handy,
just to lowk things up if they get
stuck. They save hours ot time
by using the books insteal of
working cu‘ problems that come
up in # day's work.

Eleetricians,
Trouble men,

all make from

40003 8king Facts

3000z

ueprints Eic.

Nameg........

PicturesPlans, (i ... .

“»Membership

Wit v set of electrieal books, a membership in
this Socicty wocs free.  This means you get

Consulting Prz.iteges  Qualitication Tests
Ielps eu ypur Work  Wholesale Prices
and Study I'ree Fomployment Serviee

This ofter will be withdrawn when membership is
filled—first come, first enrolled —only a limited num-
ser of nmerbers can be taken in.

Mail Coupon—
Don’t Send Money

Just fill art sle lines on the coupon below and ail
ft. Dorn't send us a cent,  We trust you and want
you to = tie hooks before you buy.  We send the
books (Lot a sanple volume) for vou to use a whole
week.,  Aiser vou have had the books seven days
rou can sand them back at our expeuse or send us
32.80 - first payment and pay Jonly 83 00_cac ch
month until 83280 iz paid, This is a net saving of
£25.20 because the regular publieation price is
$60.00. Alail the coupon now so yvou will get full
Lenefit of the membership if you decide to buy.

AMERICAN TECHNICAL
SOCIETY

Dept E-1809 Chicago, IlI.

AMERICAN
TECHNICAL
SOCIETY

Dept. E-1809, Chicago

Send me the eight volume
hrary of  PRACTICAL  AP-
I‘T ” D ELLECTRICITY for a week's
froe c¢xamination by express colleet, I
will either send you $2.80 within a week as
first payment and $3.00 each month until
834 82 s pa‘d .y return the books at your
expense  If ‘T kevp e books I am entitled to a

one year wembership in your Socicty free.

(Plase £'. mt all three lines) 7



