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Earn $ 50 to $ 175 a Week 

in the Great Shops ot c()/(NIE 
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 large. Act—ACT 
NOW. Make a start in this wonderful calling. 

Hundreds of our graduates are making big money as Power. Plant Operators, Electrical Engineers, Tektohone Men, Superintendents, Electro Auto En-
gineerscatte, Hundreds of others are in the electrical contracting business for themselves and making from $ 3.000 to $20,000 a year. I want ou to drop your 
present line and come to Coyne now and let us prepare you for the big opportunities. Spend the next thre, md r half mom h, in Chicago, t great electrical 
center of the world. Students taken on frequent inspection trips to the world's greatest electrical plant 

Earn While You Learn e \ 
B. \V. 
Cooke, 
President, 
Coyne Trade 
81 Engineering 
Schools, Dept. 6Y 

39-51 E. Illinois 
St., Chicago, Ill. 
Sir: Send now — 
free—prepaid and with-
out obligation to me—big 
catalog—reservation offer of 
a free course in Automotive 
Electrical Engineering, and full 
details of your Business man-
agement training. 

Come With Us For 98 Days! 
I offer you EXCLUSIVE advantages here. $100,000 worth of massive elec-
trical apparatus is reserved for your special use. You learn quickly because 
you work—in a class of ONE—with a special instructor to help you—on our 
immense and modern equipment of dynamos, switchboards, generators. 
locdmotives, etc. When you graduate You KNOW your business, for you 
have DONE everything in a practical way. 

Name  

Street (R. R.)  

Don't wait to save a It of money. Our employment department 
\ places students in spare time jobs to earn their living expenses, 
\  or if eley ITLISt. earn all expenses it places them where they work 

days. generally at electrical work, and go to school evenings 
for a while, then later change to day school. Hundreds of 

our students have worked their way through, you can 

vt do the same. Make up your mind right now— sendthe coupe' this very minute for our big free catalog 

and full information. 

Business Management 
\  A thorough training in business management 

is now given to you in America's greatest 
N, school of business, without an extra cent 

?4›\ 

o 

City State  

MAIL COUPON FOR FREE BOOK 
NOW 

of cost. You are now technically trained, and in addition 
knowledge of business which enables you to apply your tech 
to much greater advantages. Instead of $200 to $4$0, yo 
$500 to $800 a month and more in a business of your own. 
particulars about this wonderful offer. 

ain a thorough 
ical knowledge 
can command 
rite for further 

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- do:lars worth 
of the latest apparatus and can give the finest training in America on batter-
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 shops and our wonderful 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 postal — TODAY. 

BENNETT W. COOKE, President 

Coyne Trade and Engineering Schools 
Dept. OY 39.51 E. Illinois Street, 

CHICtGO, ILL. 
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Fil 
offers *fie 
oppoributnity 

/DR. T. O'CONOR SLOANE. \ 
'A.B., A.M., LL.D., Ph.D. 

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

Dr. T. O'Conor Sloane Will Teach You 
Chemistry /tight In Your Own Home 

Dr. Sloane will reach you Chemistry by a practical, intensely 
interesting method. Our home study course written by Dr. Sloane 
himself is practical, logical and remarkably simple. It is illustrated 
by so many experiments that are performed right from the start 
that no one, even with the most common education, will have any 
trouble in mastering this science. Dr. Sloane teaches you in your 
own home by the same successful system by which he has already 
taught thousands in the 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-
nation papers, pointing out your mistakes and correcting them for 
you. This personal training will be of inestimable value in your 
future career. 

Earn Big Money 
Many industrial f rm.° pay their chemists as high as $ 15,000 a 

year. Salaries of $:. 0,000 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 you are fond of experimenting, if you like exciting and 
intensely interesting work, take up Chemistry. To the man . who 
is dissattsfied with his present job, to the young man just deciding 
on his :ife work, Chemistry holds alluring charms, and counties_ 
opportunities. If you want to earn more money, the way is open 
ttrough our course in Chemistry. 

Enter An Uncrowded Profession 

Now Is The Time To Study Chemistry 

READ WHAT ONE OF 
Oust STUDENTS SAYS: 
This Lefler was Positively Unsolk tied) 

Phoenix, Ariz.. 
Sept 8, 1921. 

Chemical Institute of N. Y., 
New York City. 
Gentlemen :—Just about this 

time with most courses is 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 lust about disgusted 
with them all. Dut say! this la 
Just like reading some fascinat-
ing fiction etory. Perhaps this 
is somewhat strong language but 
it expresses exactly what I 
mean. All of the frocks and 
frills have been left out and the 
bare facts are printed so an or-
dinary human ean understand 
them without losing all the re-
ligion and bringing up he pos-
sesses. As a rule I em not 
much on bragging about ear-
thing but this Is too good te 
keep to myself. T. was tanning 
on taking a course in Chemistry 
at High School this year but 
"they will have to get up pretty 
early lis the morning" to owe-
dure a course that will even 
start to compare with this. 

Sincerely yours. 
(Signed) FOREST BAKER. 

BIG CHEMISTRY OUTFIT 
Given Absolutely FREE 

To Every 
Student 

We give to every student absolutely free this valuable 
chemical audit It includes everything you need for the et-
tire amnia. You Cr ti« t buy so complete an outfit am,-
where for one rent less than $25.00. There are forty-two 
Pieces of laboratory apparatus and supplies and eighteen 
different chemicals end reagents all enclosed in a titled 
heavy wooden lam with hinged front and corre. Pull par-
ticulars about this free outfit are given in our free book 
"Opportunities for Chemists." Remember we do not earns 
you one cent for the outfit 

now while it is 
and mail it to 

Never before has the world seen such wonderful opportunities for chemists 
as exist today. The war has awakened the United States to the need of 
trained chemists and chemical engineers. Everywhere the demand has sprung 
up. In factories, mills, laboratories, electrical shops, industrial plants of all 
kinds, the lack of trained chemists is acutely felt. In every branch of human 
endeavor the need for chemists has arisen. No profession offers such allur-
ing opportunities—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 
Yon fleret have to have even the small price of the course to start. You 
can pay for it in small monthly amounts—so small that you won't feel 4. 
them. The cost of our course is very low, and includes everything, even 
the chemistry outtit—there are no extras to buy with cur course. Our tie 
plan of monthly payments places a chemical education within the reach 
of every one. Write us and let us explain our plan in full—give us e 
the opportunity of showing you how you can qualify for r highly e 
trained technical position without even giving up your present job. 

CHEM CAL 
Diploma Given to Every GraÊnate • INSTITUTE 

1 OF NF W YORK 
DifiviosmioenExtension 

as chemists. With ennscientinu•3 work r • 1, 119 grad- e 140- El Liberty St.. uates find promotion very rapid. 
e New York City. 

SPECIAL 30 DAY OFFER e Flew 3end in.- at wee 
Besides giving absolutely free to every without any obligation on ms stu-
dent a valuable chemistry outfit., we are I an pair free Book "Opportun 

ties for Chemists." and full par 
short while only. You owe it to your- / emit the valuable chemistry 
making an additional special offer for a 

self to find out about it. Write to- own given free to every student Also 
day for full information and free .0 pies» tell me about your plan of payment 
book "Opportunities for Chem. e and your special 30 day offer. 

Graduates of rut school are cpirdifeA •^ ',Ice prei.:^7s 

do iota." Send the coupon right 
fresh in your mind. Or just write your name and address on a postal # NAM   
us. But whatever you do, act today before this offer la withdrawn. 

CHEMICAL INSTITUTE of NEW YORK 401 AMMER.   

• 
He-13 LIBERTY ST. Home Extension Division NEW TORT CITE g 

om  
  (====1» P.E.Pee. ' 21 

STATE  
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Teaches You How To 
Build Electrical Apparatus 

THE 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 

tae outfit. The box contains the following complete instruments 
and apparatus which are already assembled: 

Student's chronic plunge battery, compass-galvanometer, -solenoid, 
telephone receiver, electric lamp. Enough various parts, wire, etc., 
ace furnished to make the fcllowing apparatus: 
Electromagnet, electric cannon, magnetic pictures, dancing 

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

Shipment guaranteed within 24 hours. 

SEND NO MONEY 
We have so much confidence in this set that we desire to side it to yet, 
C. O. D. with the privilege of inspection. It doe, not cost you one cent 
to take a good look at the outfit and see if it comes up to your expectations. 
If It does, pay the postman $1 50. plus shipping charges. It tt does not. 
you need not accept it. and we will pay the return charges as 

THE ELECTRO IMPORTING CO. 
231 Fulton St.. N. Y. City 

,TRO IMPORTING CO. 

OUT NOW YOOLUS & 

As Shown 

$7.50 
Complete 
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The 
BOY'S 

ELECTRIC 
TOYS 

Teaches you all the princi-
ples of electricity by the 

"Learn by Doing" Method, 
Entertaining, Instructive, Mare 
Fascinating than any game. 
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-
prehensive book of electrical instruction. All 
the fundamentals of this fascinating- science 

are clearly explained so even a layman can 

understand every word. Profusely illustrated 
The instructions for building the apparatus ar( 
given in such a simple and easily grasped 
manner that anyone can make them without 
the least trouble. Over a hundred experiments 
that can be performed with the outfit are listed 
in the instruction book, nearly all of them 
illustrated with superb drawings. 

A Sample of What You Can Do 
With This Outfit 

This illustrat'on, made from an actual photograph, shows (nily 
a very few of the many instruments that can be n-itle with the 
Soy's Eleotrlo 
Toy,: Electric Pen 
dulum, Electric 
Telegraph, Current 
Generator, Electric 
1)aneing Ppira I, 
Galvanometer. 

The outfit costana 114 separate pieces of 
of finished articles ready to use at once. 
Among the flnishml mate-lai are included Chromic salts, lamp 
socket, mercury, core wise, iron fillings. three spools of Wire, 
carbons, machine screws, flexible ern], wood bases. glass pate, 
paraffine paper, bindmg posts, screw-driver, e,e.. efr-

rue ee eee ee. 

ELECTRO IMPORTING CO., 

I 231 Fulton St., N. Y. 

material and 24 {dues 

MM. 

As per your advertisement, ahlp to me at once. C.4> 
the Doy's Electric Toys with privilege of inspeetion. I Is 
understood that / I do not like the outfit I can refu,e It. 

Name   

Address   

City   State  

I P. E. 12-21 
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Can YOU Perform These 
Spectacular Tesla Experiments? 

The pages here reproduced 
are only a few taken at 
random from 

Electricity 
at High 
Pressures and 
Frequencies 

By Henry L. Transtrom 

ANEW hook devoted exclusively 
to High Frequency Currents. 
This subject is by far the most 

wonderful and most fascinating of the 
many open to electrical students and 
experimenters. 

FREE- Complete 1 K. W. Tesla \ 
Coil Specification, with prints 
furnished FR EE with every 
copy of this book. 

With this Coil a 36-inch spark can 
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 electrical education. Buy a copy today. 

Bound in stiff paper $2.50 prepaid, 

The Joseph Branch 
Publishing co. 

Chicago. 
Gentlemen: 
Permit me to state 

in m.V. humble opinion 
that your book 
"Electricity at High 
Pressure and Fre-
quencies," by Henry 
L. Transtrom Is the 
very best thing on 
this subject that has 
appeared since t h e 
early articles of Tes-
ta and Thomson. 
For years I have 

been interested I n 
high frequency, and 
have read everything 
I could find on this 
subject 
I am figuring on 

building a coil like 
the one on page 218. 
hence m y question 
enclosed In this let-
ter. 
Very truly yours. 
S. M. Keenan. 
Sup't of the Poor. 
Eloise. Mich. 

Or $3.00 prepaid 
bound in blue linen 

ELECTRICITY 
, At High Pressures 
And F requencies 

lei 

HF.NRY t., TRANSTROM 

THE JOSEPH G. BRANCH PUBLISHEiG G. 

- 
P 
_ 

Your Laboratory is not complete 
without this book 

It explains all the fundbmentals of high frequency cur - 
rents, devoid of obtruse mathematics or technicalities, sr 
that the student will have a good 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 th( 

coupon today and the book will be sent to you prepaid at 
once 

The Jos. G. Branch Publishing Co. 
Dept. F I, 3917 Grand Boulevard Chicago, Ill. 

THE JOS. G. BRANCH PUB. CO., 

Dept. F1., 3917 Grand Boulevard, Chicago, Ill. 

Gentlemen :—Please send roe at once your Mr. Henry L. Transtrom's 
book - Electricity at High Pressures and Frequencies- as described on 

this page, including complete Tesla Coi; Specification. I enclose herewith. 
value of $ , for which you are to send the book prepaid at once. 

Name  

Address  

Second Edition Just Published' 
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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. 

 NAME I 

 STREET I 

 CITY  STATE 1 

1 
1 
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Master Electricity By 
Actual Practice 

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

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

The Only Institution of the Kind 
in America 

At this "Learn 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 this electrical course. You can begin the course now 
and by steady application prepare yourself in a short time. You will 
be taught by practical electrical experts with actual apparatus, under 
actual conditions. 

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

Let us explain our contplete 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 Vehides 

•ylv
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 batteries can be charged over-
night by simple connection to a lamp socket. 
This is the essential point;—that you do 

rig .f Low Powew e 
'K111111111111111111111111111 

Miniature electric motors, from the children's railroad and children's automobile to the invalid's 
chair and practical car for shopping purposes. These are operated by storage battery and are thoroughly 

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

your 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 is a very attractive little pro-

position, with bright red disc-wheels, espec-
ially for children. It will go at 7 miles an 
hour and has a range of 10 miles. This seems 
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 20e. to 
charge the battery. Its wheel base is 48" and 
tread 20", somewhat more restricted than 
the full size automobile. Its weight, includ-
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 rolling 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 little Coupé. It is 
simply a little city car for very short runs 
about town. It has 42 inches tread, which 
is only 6% inches less than the regular, and 
has a wheel base of 57 inches. It is given 
a radius of action of 20 miles, 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 economy: of our 
present day, and that electricity is here 
given a chance to do work, it has not hitherto 
been called upon to execute. 

Novel Use of Radio Amplifier 
THE 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. He has been unable to use 
the telephone, but the use of this apparatus 

iiiimmiummommuminuommuummininionommomminumminimminimamonum 
A loud speaking telephone receiver designed 

for use by the partially deaf. It can also be 

used for ordinary loud speaking purposes. 

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 vacuum tube 

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

Concluded on page 55 
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A washing machine is shown on the left. It oper-
ates by rocking back and forth so that solid plungers 
do not come in contact with the clothes. The electric 
motor operating it is seen below. It can be closed in 

so as to be a sort of table. 

W I! EN we consider the older methods 
of washing clothes, from the pound-
ing between stones, which we read of 

in some semi-civilized countries, to the scarce-
ly less severe treatment of rubbing on a 
corrugated metallic washboard, and con-
trast with these the modern electric treat-
ment, it seems as if the duration of textiles 
subjected to 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 peculiar shape suggests 
the efficiency of its work. It is connected 
to a crank by a pitman, which by belt gear 
is operated by the electric 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 
balancing, and of effective action in the way 
of dashing the clothes and water about. An. 
electrically operated clothes wringer is 

THIS heater com-
prises a resist-

ance coil of cylind-
rical contour 
mounted within a 
semi-circular re-
flector, but set well 
back from the cen-
ter of its semi-
circular contour, 
so that heat radi-
ated from the coil 
will be reflected 
with wide diver-
gence, covering, as 
it is placed, an 
angle of 100 de-
grees. It gets rid 
of what is aptly 
termed the " spot-
light effect" of 
some heaters. 
When set with the 

An Electfl( 73'o -1 P oro 

r 

A suggestion for the lights in the sleeping room. We hope that the reader will try 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. 

finally installed on top, and after the whin' 
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 solu-
tion, there being no plungers or agitators 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 Yi 
horse power motor suffices to drive it. 

T has been our good fortune to tell of 
many things electrical, and now we 
shots: the last word in twentieth cen-

tury luxury, the electrical bed. Everything 
is here, every want is provided for, by the 
exercise of the really scientific imagine tion. 

A Hezter and 

There are reading lamps fqr the insomniacs, 
a standard lamp on the little table, when 
reading is taboo or not desired; baby's milk 
can be heated, for the new arrival must 
have all the comforts of tlr; electrical home. 
There is an attractively s ead table, full of 
electrical apparatus. These include the 
breakfast accessories, coffee percolator, (elec-
tricity does not seem to favor drip coffee); 
there is the electric grill,1 and the bread-
toaster will be a sine qua non. 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 quite the proper thing, as we have 
had occasion to state already. 
The telephone is seen in a, distance. Here 

we take issue with the perSon arranging this 
display, for we think that, to really enjoy 
the morning hours, the telephone should be 
exiled out of sight and out of mind. 

Sockets properly placed Will supply current 
for heating pads, which inry be called the 
electrician's hot water bt s. 

on3tere an Once 

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. 

axis vertical it be-
*Imes a heater for 
anyone sitting near 
it; when turned on 
its back an addit-
ional function ap-
pears, for then it 
is prepared to make 
your toast. It 
weighs less than 
two a nd one-half 
pounds and, of 
course, works from 
any lamp socket. 
The heating coils 
can take 600 watts. 
The combination 
will be appreciated 
by some homeless 
bachelors or even 
members of the 
other sex. 
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Ummzual Electric iL3t.gbLs A )) ut tha liome 

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 ( seats tae e3...e out nt.t 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. 

THIS electric light is not as beautiful as 
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 for a lamp is run. 

Next comes the electric grape basket which 
can be made at home and used as table 
renter-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 electric lamp. Large glass beads of dif-
ferent grape shades, varying from lavender 

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

In these days 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 rats of light 
upon the flowers above so that they can be 
seen in an otherwise uninteresting and dark 
hall. 
Next we show a practical as well as beauti-

ful way of lighting a dark hall. A home 
made illuminated gold fish bowl makes the 

hall more cheerful and attractive. 'this is 
accomplished by placing a tray on a stand 
tad cutting away the center of the tray, so as 
to permit a lighted electric light, bulb to 
press up closely against the bottom of the 
bowl. The bulb is wrapped with tin foil, 
so that the rays 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 
fairyland. 

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

Contributed by Edna Purdy, 

A Curious Lightning Stroke Annihilating Gravitation.—Mayhe! An Electric Crack Crossing Watchman 

A curiously lightning-struck telegraph 
pole, where, in spite of the splintering of 
its middle portions, it still carried the wires 

until replaced. 

n UR 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 and part of the lower sections being 
left intact. The wood is left in a condi-
tion still to carry wires. It is interesting to 
see the climbing spikes yet sticking in the 
wood. 

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

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

no record that he ever got it off the ground. 

to overcome the laws of gravity and so 
revolutionize the science of flight. 
A very obvious suggestion is that these 

currents should be called, in honor of the 
inventor and discoverer. " Rotary" currents. 
We illustrate his " flying" machine, which 

he claims to have provided with electro-
magnetic means of counteracting the at-
tractive force of 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 400 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 electric flagman. This semaphore 
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. 

THIS is the electrical watchman; he never 
a sleeps. When the car is approaching 
the street on which this is located, the sema. 
phore signal, a species of target, begins to 
swing back and forth. No one can mies 
the curious motion, and it at once tells the 
story that a car is corning. 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 
coning of a train. It is said to be weather-
proof. It is carried on an iron pole, and in 
every way represents a first-ciaes fixture, if 
anything pertaining to a grade crosein,g can 
be contsdered to be fuet-clam. 
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Edison's Latest. 

W HEN the business phonograph was, 
perfected and put upon the market 
it seemed as if it was the last word in 

the practical use of the Edison invention. 
But now, Mr. Edison having analyzed the 
motions incident to the operation of the 
dictaphone and studied the operations in-
cident to reaching the different levers and 
foot-switch, has reached the conclusion that 
85% of these motions is to be saved. This 
85% 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 works from the ar electric service 
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 
OUR illustrations show an interesting 

old motor which we came across in 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 on 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 shalt, 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 of the coils of 
the armature, and five divisions for each of 
the coils of the field. In this way the cur-
rent is commutated, so that the four coils 
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 praise. 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. 
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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. 
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A miniature vacuum cleaner which we are sure 
will meet the approval of our lady readers is 
shown below. 

dictator speaks is provided with a hand 
control; 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 typist, 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 it repeat as desired. Thus there is 
no foot 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. 

T
HIS little implement is neither more 
nor less than a minute vacuum cleaner. 
It contains a motor wound for 110 

volts, so as to be operated directly from a 
lightmg 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 a short 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 dry cell contains blotting paper soaked 

in an electrotype. 
Because of the huge magnetic field of the 

earth, the south magnetic pole of the earth 
is the north geographical pole. 
One horsepower equals 33,000 footpower. 
An electro dynamo is an amateur rotating 

in a field. 

Old Time Electric Motor 

A curious old motor of a preceding generation, 
with five coils in the stator and four in the motor. 
It has two commutators one at each end. It 
has operated very nicely in our laboratory. 

USING ATMOSPHERIC ELECTRICITY 

À GERMAN 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 
is 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 balloon sent 
up to a height of 1000 feet he obtained over 
17 Kilowatts, and for some reason not fully 
explained he claims that battery of ten 
balloons would give 200,000 kilowatts. 

A BURGLAR ALARM BANK SATCHEL 

0 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. 
The idea is that the switch 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 a robber in the position of the 

commuter carrying an alarm clock home on the 
train. If it goes it is supposed to make the in-
nocent commuter the object of much attention. 
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Furnace 

TWO 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 
cue 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-
velope 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 supplied 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 cup-shaped 
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 aria cleaning the surface 
of the rotating member so as to insure its 

o 
(0.. til g with Fuel Oil 

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

prompt action. The latter is dune 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 complicated. 
The burner is an interesting feature. An 

Bell Signai 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 bell 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. 

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 time locomotives of 
former days. 
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At right 
Teaching the young idea how to wash. Here 

we see a nice little girl with a toy washing ma-
chine operated by a real electric motor, washing 
her doll's clothes. She may have to run a real 
electric washing machine when she grows up. 
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EXPERIMENTERS and amateurs, 
we want your ideas. Tell us 

about that new electrical stunt volt 
have meant to write up right along, 
but never got to. Perhaps you have a 
new idea, perhaps you hate seen some 
new electrically arranged "do-funny," 
—we want these ideas; all of them. 
For all such contributed articles that 
are accepted, we ivill pay one cent a 
word upon publication. The shorter 
the article, and the better the illus-
,rat;on—whether it is a sketch or 
photograph— the better we like it. 
Why not get busy at once? 

EDITOR. 
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atomizer rotating at high speed occupies the 
central position in a circular combustion cham-
ber. Here, the oil is delivered. From below 
the atomizer, air is drawn 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 
admit 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 egreat 
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 smoke. 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 smokeleseflame 
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, the accumulated heat of the fire 
chamber assisting the combustion. 

A Toy Electric Washer 

T HE child of the present generation 
a has to be brought up in the way it 
should go, and the way it should go in this 
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 in the 
house, it will be used by the progressive 
children, perhaps under the auspices of the 
brothers of our little girl, for many other 
interesting things. 
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ill Ligh.tining 
By Profasnor STEPIlià1NE LEDUC 

T
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 is also a fourth form, for lightning 

with ball discharge has been observed. 
Arago was the first to call the attention of 
the world of science 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 
eeemed 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-
stroying it, to show that the globular form 
or ball lightning is the ordinary form of 
electric discharge in gas of atmospheric 
pressure. 
Experiments also prove 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 are simply 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. 

HOW TO PROLUCE 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 were obtained. 
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 repelling 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. 

Electric Fan for Treating Hair 

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

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 
appearing 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 to 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 
machine is 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 Figure 10 the experi-
ment was stopped before the luminous 
globule reached the other pole. 

It is easy to see that the negative 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 reduced silver. 
If the photographic plate is fixed before 
development, one gets such effects as Figures 
11-12. On Figure 11 one can see the effects 
of the bursting of the globule where theline 
divides. Figure 12 shows the traces of numer-
ous globules succeeding one another. 

A Protection for 
THE editorial staff of PRACTICAL ELEC., 

TRICB, mindful of the Biblical state-
ment that a woman's glory is in her hair, 
illustrate an electric fan which produces a 
blast of air and incidentally heats it. A 
long spout, adjustable up and down, enables 
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 m 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 

117E 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. 

• ank 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 than: " Hold Up 
Your Hands." 

An electric alarm for the use of bank emp.oy-
ees. By raising the toe of the foot, so as to lift the 
switch bar a trifle, a loud alarm is given or the 
police are signalled for, as may be desired. The 
bar may extend the whole length of a long 
counter, so 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 touch 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 clerk is engaged 
in protecting himself from the ,' robbers, 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. 
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The Vehicil of PTojedbiles. 
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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 m t interesting 
and valuable experiments, which are still in progress. 

T
HE most accurate measurer of small 
intervals of time seems to be the 
tuning fork. To get absolute ac-
curacy just enough 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-

t"? Grid 
- 47.4(.Meret 

t 
),J  

\P Late 
Jviegnet 

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 
the natural period of vibration of the tuning 
fork. 

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 on 
The diagrams show 

how a tuning fork can 
be kept in such vibra-
tion without any make 
or break. It is placed 
so as to be acted on by 
two electro-magnets. 
One electro-magnet is 
in the grid circuit of 
an audion and placed 
so 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. 

A reproduction 
Each sharp bend in t 
the coil. The space 
This can be divided 
to give a wonderfully 

If the tuning fork vibrates it will change 
the inductance of the electro-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 circuit induced by the natural 
vibrations of the tuning fork, are repeated 
with absolute synchronism 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 lime can 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 any desired distance from each 
other. Sometimes 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-

of the curves produced by the projectile in passing through the coils. 
he horizontal line indicates the time when the projectile passed through 
between the upper lines indicates the one-thousandth part of a second. 
by the eye easily into tenths, or by measurement into hundredths, so as 
close reading. 

ing of the coil as the shell assed it, was 
sufficient to give an inductiv effect. 
The coils are connected to oscillograph 

or a reflecting galvanometer, he light from 
which is received upon a r tating drum. 
On the same drum is recei cd the light 
passing through a slotted ade mounted 
on both of the legs of the turn g fork, which 
latter produces a line cross' the oscillo-
graph trace at periods depe ding on the 

Grid. 

agnet 
4,---P1 te 

Jvt net 

Another arrangement of grij and plate 
magnets for maintaining ti. vibration 

of the tuning-fork. 

natural note of the tuning for The drum 
is coated with sensitized p er. The in-
ductive effect of the projectile p ing through 
the coils is indicated by var tion in the 
oscillogmph trace on the pa r. 

These traces and the tim lines of the 
tuning fork apparatus are b ught out by 
regular photographic develop ent. 

Dr. Hull thus describes in letter to us 
the action of the electric tim g apparatus: 
"The only function of the uning fork is 

to flash on the rapidly movin film (moving 
about 6 feet per se-
cond) a strip of light 
a tho rid times per 
second. These flashed 
signals e seen on the 
film as ne lines, the 
long di elision of the 
line b at right 
andes t the film's mo-
tion. his is brought 
about b attaching to 
the end of the fork's 
prongs n aluminum 
strips, each of the 
two str • having a 
fine slit ,ut through it. 
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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. The figure shows 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-
rupts or controls the magnet driving the 
fork. 

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 

T
HE Pointolite Lamp has excited con-
siderable attention in England, and 
experiments in that direction are now 
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. are. 
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 El apart, they having hitherto 

Fig 1 Fig 2 Ftg.3 

Three constructions of the Pointolite Lamp, 
in which an electric arc brings a tungston bead 

to incandensence. 

Lanyard 
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ciltograph 

Arc 

Solenoid chronograph 
for measuring gun 

velocities 
Diagram of the complete arrangements for determining the velocity of project iles, as the 

experiments were conducted by Dr. Gordon F. Hull. To be studied in connection with the other 
illustrations. 

of projectiles have been attained. The there being no make or break of a mechanical 
tuning fork vibrates in perfect freedom, contact, as is usual. 

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 
P. 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 ita 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 M watt to the candle 
power. 

W 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 pole 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 other sit-
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 
poles or even more, but there is a suggestion 
for emergency work of great saving of time, 
especially for difficult places. 

A suggestion for supporting aerial electric 
power lines. As the boat nears the shore the 

balloons lift the line higher in the air. 
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The Hanretti Violin 

" 

, 

.ydrkqUI.s. 11,1‹, 

• , 

WIRES TO Nel 

5WITs -  
krord— it—cle wars v 

e 

tóul) ' 
TALKER I is 

ViOtIN ip. 
J 

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. 
The violinist has before him a switch, and as 

soon as he has played 
selection number one, 
he moves the switch to 
point number two. 

CONTACT 
HERE 

>at CONTACTe 
• UNCER HEELS 

riETAL PLATS 
UNDER CARPET 

Above is shown graphically how the now famous haunted violin trick that mystified so many thousands of people is performed. The 
answer is electricity plus concealed wires. The illustration better than words explains how the violin music issues from the instrument held in the 
girls' hands, without a bow being used. 

R ECENT LY there was produced in the 
Greenwich Village Follies 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 different parts 
of the house. The conductor asks persons 
in the audience to call out the name of a song 
they would like to hear. Upon 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 selection 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 

dimen,dons, and each girl will know where 
the plates are by their location in the house. 
For instance, the first girl w,11 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 
sheets 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 connection goes from these metal 

plates to a concealed room, in which is located 
the grand secret in the form of a violinist, 
who plays in front of a good detectagraph. 
This detectagraph is connected in series 
with a battery, 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 connection with the metallic spot. 
Both shoes are thus equipped. The wires then 
run up the legs, under the 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 

Immediately the haunted vi din number two 
will start to play. It is the same with violin 
number three and four, all thf girls, of course, 
being wired in the same w7, 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 a concealed de-
tectagraph, or for that matter 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 immediately starts play-
ing the desired selection. 

If this method is not desired, another one 
can be substituted by having 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 music 

which is very good also, is as follows: in-
stead of using the detectagiaph 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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LightnrIl In Electrical .\ilacr ineTy 

Above we see a heavy man with his 20 pound bicycle, and alongside of it is a weight of 20 pounds. ln the background is the 5000 pound 
limousine, and this is operated for the benefit of the rather thin lady, and is a contrast to the 20 pounds of the bicycle. The 5000 pound weight 

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

w
N IlliN 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 trànsformers, high po-
tential is developed on the line and the 
long miles of wire are reduced greatly in 
size, so as to save 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 convey the power to 
motors for mechanical Ilse. 
The recent million volt potential-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 

250,000 V. 

•OO V. 

FIG. 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. It is not safe 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 a small wire, requires on the face 
of things a little effort. Considering the 

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 
limits is their high rate 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 increasing 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 ampere 
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 engineer 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 

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 
"demonstrated" to be impossible, on ac-
count of the size of conductor required. 
By raising he voltage this " demonstration" 
was disposed of in short order. 

Imagine an electric driven ocean liner 
with 100,000 or 200,000 volt motors to 
transmit 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 

Fla, 2 
If the small wire can transmit as much 

power as the large one, why cannot the 
little 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. 

Engineers have pushed efficiency to the 
upper limits in electric generators and motors, 
but little has been 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 Pullman 
cars weighsfar too much for the load it carries, 
and it exacts a heavier toll than would be 
necessary 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 Mugnotic Field 

By Prof. T. O'CONOR SLOANF., Ph. D. 

This very interesting 
Illustration is an exact 
reproduction of a wood 
engraving nearly !I00 
years old, which was 
used to illustrate Pro-
fessor Henry's first art-
icle 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-
gether. In other words, 
he provided for series or 
parallel circuits. 

B represents the bat-
tery plates and C the 
battery jar. The mag 
net is thrown in and out 
of action by immersing 
the plates and with-
drawing them from the 
solution. 

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

William 
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 b y 
Professor 
Joseph 
Henry at the 
Albany Acad-
emy and in 
Princeton 
University. 

O
NE of the earliest references to 
the mariner's compass in literature 
occurs in Dante's " DiviNA COME-
DIA, " 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 any 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 says. 

In our last issue we gave some interesting 
reproductions of the work of Volta. He, 
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. He issued a short paper in 
Latin describing his experiments. His work 
was so small and so limited, that today it 
seems almost trivial, yet it was absolutely 
the beginning of our knowledge cf electro-
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-lac, which he states 
remained quite quiescent. Ti,is was twenty 
years after the Galvani and Volta discov-
eries and controversies. 
There is a hint that in 1802 Romagnasi 

of Trent in the Tyrol, observed an effect 
produced on a compass needle in the neighbor-
hood of a voltaic pile, but this tells nothing 
as details are lacking. 

Oersted's experiment excited great in-
terest. The famous Arago brought the 
the news of Oersted's discovery to Pers 

Professor Henry's great Princeton magnet 
photographed at Princeton before its remove 
therefrom. It is now in the Smithsonian In-
stitute, Washington. This magnet supported 

3600 pounds. 

A pivoted 
cond uctor 
placing its-
self in the 
magnetic 
m eridia n 
when current 
is passed 
through it. 
Mercu ry 
cups are used 
to make con-
nections. 
This dates 
back to the 
days of 
William 
Sturgeon, in 
1825. 

on September 11, 1820, and only a week 
later Ampére presented a paper to the Paris 
Academy of Sciences. He had spent the 
week in doing work which Elam 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 
force. Ampére's theory of terrestrial mag-
netism and of the permanent magnet was 
formulated. This theory was that currents 
of electricity circulated 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 
llave been the first to find that a wire, carry-
ing a current, attracted iron fi!.ings. Then 
we hear of Arago magnetizing steel needles 
by placing them within a helix, through 
which a current was passed. As late as 
1858 the above experiments were described 
in Silliman's "PRINCIPLES OR PHYSICS", 
and the book states that if a tube of copper 
or other metal were employed tip magnetize 
the needles the action of the current on the 
enclosed bar would be destroyed. This, 
of course, is absolutely false, but 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 experiment s. 

strange that within the lifetime of so many of 
us, the above error was put in print in the 
leading American text-book on physics. 
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 resistance 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 
THE Fery battery 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 bottom of the jar is a plate of 

zinc; to this a copper wire is attached, the 
wire being soldered to the zinc electrode on 
its surface. The plate of zinc lies in a hori-
zontal position under, near the bottom of the 
jar. Upon the zinc plate there is a non-
conducting block which may be wood. Then 
on top of the wood there rests a cylinder of 
carbon. This is made by special formula 
for the purpose of their battery. The ex-
citant of the cell is purified stil ammoniac 
dissolved in water. The proportion is 15 
parts of the sal ammoniac to 100 parts of 
water by weight. To put the cell in oper-
ation, it is first filled up to about two-thirds 
its height with water, and the sal aiamoniac 
is then introduced, and the mixture agitated, 
until it dissolves completely. Pure water 
is then carefully added so as to lie above 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 zinc. Polarization at once 
begins. A very slight collection of hydrogen 
bubbles appears on the carbon, concen-
trated in locality near to the zinc. 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 Arte of London in 1825. A great quan-
tity of other apparatus was exhibited by 
him and a silver medal and a large cash 
prize was awarded him. 
When Professor Joseph Henry of Prince-

ton took up his investigations a little later, 
he did what no one seems to have done be-
fore. He began to produce electro-mapmets 
of great power. He developed the electro 
magnet in size and did not stop until he had 
produced for Princeton a magnet which 
would support 3600 pounds, and one for 
Vale which supported over 2000 pounds. 
The writer has been 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. 

Sturgeon's motor. One of the very first electrig 
motors ever produced. This dates back to MU 

also. 

lectures given in the old days, at which 
electro-magnets, carrying out Professor 
Henry's ideas, were shown, which lifted a 
number of people standing on a platform. 
They may have been somewhat in the line 
of solenoids. So here the fundamental 
organism for the creation of a strong mag-
netic field, the electro-magnet, was invented 
and constructed, ready to carry out Faraday's 
discoveries, and tb provide a mechanism 
for converting mechanical energy into elec-
trical energy, and for carrying out the re-
verse action. 

Electric ATC LaInp With !Rotary Arc 
the hydrogen accumulates it polarizes the 
lower part of the carbon, cutting it off from 
the electrolyte. Now, if there were no de-
polarizing action, the entire surface of the 
carbon would become coated with hydrogen 
and the current would cease. But on ac-
count of the vertical position of the carbon 
rising up from the zinc, the upper layer of 
the liquid absorbs a certain amount of ox-
ygen from the air. This establishes a sort 
of gas battery between the upper and lower 
areas of the carbon, so as to put the carbon, 
as it. were, on short circuit within itself, 
and depolarization begins to act at once. 
The lower part of the carbon gives nascent 
oxygen, which combines with the polarizing 
hydrogen, forming water, and putting the 
surface of the carbon in. perfect condition. 
Special experinients have be-en made to test 
this theory out fully and it has proved to be 
quite just:l. 
The e:e-21.rernotive force is 1.25 volt. 

The resistance is simply stated to be slight, 
as there is less than one-half inch between 
zinc and carbon, and the solution uf zinc 
chloride gives good conductivity to the 
electrolyte. There is no action on open 
circuit. Without adding anything to it, 
unless posiibly water, it can continue to 
work until the zinc is dissolved. The zinc 
never needs cleaning, and the depolarizing 
agent, the oxygen of the air, is naively said 
to cost nothing. It consumes about 20 
grains of zinc to the ampere hour. it will 
be noticed that as long as the sal ammoniac 
stays in the lower areas, 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 into it, a frequent practice with 
gravity cells. Such oil cuts off access of 
air. and the depolarization 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 salehate, which is 
produced io the gravity battery, has a most 
annoying disposition to creep up the glass 
jar and even to creep over the top. It is 
also vital that the zinc plate should be under 
the water, and evaooration would threw out 
the battery, and act as if a switch was opened. 
In the Fery Battery evaporation does no 
harm, within limits, of course. 

AN electric arc lamp, especially one for 
projection purposes, should, if possible, 
provide a crater in the positive carbon. 

This crater is then the source of light. It 
is limited as to size and should be practically 
fixed in position. In the present invention 
a horizontal positive carbon is surrounded 
by an annular negative electrode, so that 
the arc will spring between them and form 
a crater directly in the end of the positive 
carbon. If this was done always from one 
side, the crater would rapidly burn away 
and be impaired or destroyed. Accordingly, 
an-electric field is introduced which produces 
a rotary arc, the arc moving around like a 
hand of a watch or clock so as to spring from 
different parts of the negative annular elec-
tro le to the crater of the positive one. This 
preserves the rim of the crater intact. 
The positive carbon gets very hot and of 

course begins to burn away. This trouble 
is minimize.d by placing a concave insulator, 
a stricture li7ce a reflector, a little way back 
of the end of the positive carbon. This 

chamber directly back of the annular 
electrode, which gets filled with the carbon 
dinxide gas and prevents the positive carbon 
eleetrode from burning rapidly. An axial 
hole may be made following the center of 
the positive carbon, through which air is 
passed. 

Electromagnetic Field. 

Annular Electrode. 

Arc Flows Here. 
Air Passae. 

An arc lamp expeciallv a•lopted for projection, 
of pictures on the screen. 
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New Things Electric 

A Protector for Gaz Filled Lampz for Ou(Poor Use 

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. 

THE comparatively recent practice of ments, has brought about remarkable re-
putting gas in incandescent lamps, suits in efficiency. The old ratio of 31/6 or 

made possible by the use of tungsten fila- 4 watts to the candle power has been changed 

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 prevent 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 
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 wring in place. 

New Alternating Current Rectifier 

THE illustration shows an apparatus for 
charging strorage batteries, which is 
of the utmost simplicity of appli-

cation. All that is requisite is to connect 
it to any 60-cycle, 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 element operating in exact syn-
chronism with the frequency of the current, 
so 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 B and G. The screw B is a 
contact 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 battery to be 
charged, 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 H, H, the circuit we have just 
traced is opened, being short-circuited through 

the lamp D, and flows between E and F, 
charging the battery connected between 
them. 
The current flows through the spring, 

with its contact point touchigg the contact 
point on B, to the terminal C, and then 
through a lamp D, which lamp must be of 
proper size for the requirementsof the battery. 
The current then goes to E, which indicates 
the positive pole of the battery. Passing 
through the battery the cu ent leaves it 
at F and returns to the lightirig 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 lan D is to be 
selected of such size as to pass the amperage 
required for the special battery and in ac-
cordance with the voltage o the battery. 
This restricts the current t, the proper 
amount for charging purposes. A lamp so 
large as to rate at 115 volts, 15 watts, can 
be used. Beyond that there l is danger of 
burning out the contact. All r that is nec-
essary to put the rectifier to wark is to screw 
the plug into any lamp socket. 
One essential thing is that it must be on a 

60-cycle 110-120 volt circuit. The con-
denser advances the currenti 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. 

A Thermic Telephone Transmitter 

THE telephone, invented by Robert 
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, 

Wolie,torà rf;ouncih;c, 
Wire Lcops 

so; 

A telephone utilizing the heating effect 
of the current upon minute parts of Wollaston 

wire. Open sounding box construction. 

!I0Vol-t 60--- Circuit 

Il 

G 

/ F 
Bettery To Be Cher2e.4 
Connected Between The.se. 

• Terrninels 
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 system. 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 rarefactio.n 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 forms of diaphragm chamber are 

shown in the patent. One comprises two 
concave diaphragms, the hollow sides facing; 
and is open to the air by apertures, and the 
second, a concave diaphragm, is of different 

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

(Continued on Page 91) 

'.Voli4arton 

— 
Dieuhregyn 

The thermic telephone, but this time with 
a closed sounding box, relying on the flexible 

diaphragm for its operations. 
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W E illustrate a very interesting fuse, 
which is so arranged that, when the 
conductor within it melts, the gap is 

at once increased ensuring a definite break. 
The glass tube contains a fusible element, 
through which the current passes. This 
conductor element 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 circuit absolutely. 
It is said that less than the time of one cycle 
of alternating current is required for the 
break. The tube is filled with a non-in-
flammable liquid of a high dielectric strength 
which in popular language means " of high 
resistance". The freezing point of the 
liquid is lower than 65 ‹legrees below zero 
Fahrenheit. The fuse is so rapid in its 

Fan Electric Heater 
THIS electric heater is an arrangement 

for use with an electric fan. It 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 

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. 

D
ISTANT-READING hygrometers are 
used 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 mercury ther-
mometer, quartz glass resistance thermo-
meters have been employed with good results 
for some years. There are two of these 
resistance thermometers in a tubular holder, 
one a "dry bulb" thermometer, and the other 
a "wet bulb" 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. The wet bulb thermometer 
is covered with a porous envelope, that dips 
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A fuse operating by the melting of a wire, which when it melts is drawn apart by a spring. 
The whole is contained in a glass tube, so that it can be told whether the spring has contracted 

or not. If the spring has contracted, the fuse has melted. 

action *that if on a branch circuit and a short 
circuit occurs thereon, the line will be cleared 
before the heavy main line fuse, or oil circuit-
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 to7the heating coil. 
This is done by a sort of two-way socket, 
one element of which connects with the 
heating coil, and the other with the fan. 
The patentee, J. D. Zieley, states that his 

conductors may be in two sets, one of large 
and one of small wires, and that current 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 year. It often happens that 
an artificial draft in connection with the 
heating apparatus gives much better re-
sults than where the natural draft of the air 
is relied on to distribute the heat. 

an English in-
novation, a novel electric 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 is the tea, con-
tained in a tea-ball. There is an electric 
heating element on the bottom of the side 
containing the water, and there is a safety 
valve for this compartment out of which 
steam blows when due pressure is reached. 
When steam shows, a button on the center 
of the top of the kettle is pushed down. 
This opens communication by means of a 
siphon tube between the two compartments 

it is open or not, because the contracte 
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. 

ElectTic 'fez 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 is 
made with boiling water, as the water will 
not enter until it has actually exceeded 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 right 
hand compartment, does not reach t he bot-
tom, so there will always be water there to 
supply the steam. It will not boil away 
for some time. 

thoetesr Zkorent P.lue 7érrmna 

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 long as desired by 
the pure steam heat generated by electricity. 

tygrometer 

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

Binding posts 
Dry th(xmometer,/ 11, 

Motor 

Fan 

'Moist thermorneter 

.) 

Distilled 
water 

A distant reading Hygromer - 

turc between the two. The relation be-
tween the dampness on one hand and be-
tween the actual temperature and the dif-
ference of temperatures on the other hand, 
is definitely established and is printed in 
Jelinek's psychrometer 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 be produced 
artificially by a fan, as otherwise the readings 
will be incorrect. 

w ,“1-button provided, by 

is measured by a distant tempernet 
ure of similar constructior-A Siemens and 
(listant measures of 

The temperature of the two thermoimú_ 

ny given fan 

he-- 
is switched 

.z; 

0- 

( current sb waY' superfluous ex-

of the 

and dry theme-

which t 

oHral I s,k. e . Oa vv oe ird e d . :,ia o rnenaedeitni go n s of long 
meter there. h-1 th ai 

the tem .. 
the wet bulb thermometer, it is 
Continued on Page 91 
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An Elieclric InakeHealur u • • 

e'VERY automobilist has Fuld trouble 
in starting his car in the cold weather. 

Frequently gasoline will be seen to drop 
from the intake of the carburetor before 
the engine starts. This drip is due to the 
condensation of the vapor of the gasoline 
on the interior of the cold intake pipe of 
the manifold. It is on record that ears 
have been started by the aid of a hot water 
bag, and a thermos bottle of hot. water has 
been carried on the trip by some enterprising 
drivers in order to start the motor for 
home voyage. All this scems rather ab-
surd, when there is electricity on the car. 
It is used at home to make our toast and 
heat our coffee, end the illustration shor-s 
an apparatus for using the electricity al-
ways at. hand on the ear, for heating. 
intake. It is a resistanee coil heater with 
a fiexIlo cord and plug to nttanh to a car-
venient i' et. on the ear. The heating coil 
is chunp,d on so as to surround the manifoLl 
close a huve the carburetor. Before 11.-
self-starter is put to work, current may 
turned on for a few minutes to get the intat. 
pipe warmed up. Then when the STM*1`: 

from the carburetor jet, rises into the intake 
it will volatilise and be converted into gas. 
so as to reach tbe eylinders and give them a 
.dleh mixture to ti.':nrt on. The amount of 
is &city used is trivial, because the heater 
cept for moposed to be keot in action. ex-
the starting: •'‘, minutes before and during 

While the 'avei. 
save his batterY..th'-dreirtebilist wants to 
this applian w 11.1 ninto.',,Joacle on it by ce 
wade by the star.b.ng t 

th c'511". 411 that 
ing, when the tiris are 

_clam 

frozen, and the T.1 g 
almost solid lubricant. 

c.,‘3 (el 

T
ills new ignition gauge not merely 
shows whether or nct the current 
reacia s the spark-plug, luit it tells 

eNactiv whether the current is doing its 
work faithfully or only part tally. The action 
of the new spark tester is founded on the fact 
tbat when a glass tube filled with neon (a gas-
eous element tome.' in the atmosphere, of 
which it forms about l-1000 of one per 
cent by volume) is brought into the proxim-
ity of a high tension circuit i becomes lum-
inous, similarly to a Geissler tube. The glass 
tube containing the neon gas is enclosed in a 
hanl rubber tithe. shaped like tu bnintain pen, 

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. 

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

If an orange colored light appears at regu-
lar intervals, when the device is held against 
a spark plug or ignition cable, all is 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 
either a dead line or a plug shorted by carbon 
or oil. 

Hand Warmers for the Automobile Steering Wheel 
11,, Chinese hay, little stoves using a 
carbon pencil, mixed presumably with 

ti peter. for fuel, ta koep ti,e hands warm, 
one for each hand. t)n the automobile 
electrieite con be used for this purpoie. 
The illustration shows a pair of hand-warm-
ers. which are secured to the wooden rim of the 
strertng wheel. The:: are eonneeted by 

flexible cord to a plug, which is inserted into 
tin, dash board socket. They contain heat-

ing coils and are constructed for the usual 
six volt storage battery; they use a current 
of three amperes. When the ear is running 
the generator does far more than take care 
of this consumption 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 
ears, this seems a very rational use for some 
of it. 

A heating coil to encircle the intake of an 
autom 'bile engine's nsanifoid, to warm it 
up and facilitate startinz the engine. It i3 

plugged in as needed ard the plug is pulled 
out once the engine starts. 

k.0O3t,.111 1-1 ). 113 Ile,3 

FROM a Frenelt cu.nIentriontry, we glean 
'he f It st2.ens that the 

inontr-eycli uts s..nacinn,s lost. the brushes cf 
the iani i ut) magneto, al hetoth this we 
hardly erti. feel is a colorant, accident. The 
loss is repcired gener Ily, cur authorily 
stattes, by making a ¡ ruso out cf wires, to 

litunn-iered flat if il.- esary, and easily 
ovule to form an excell-nt collecting brush. 

says our friend, suppose there is 
' His recommendation, in that, 

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. 

in Small Mognetoa 
case, is to use the lead of a lead pencil. This 
gives a good brush. The only problem is 
to get a good connection between the wire 
and the lead inside the wood. This can be 
done by cutting into the wood, leaving part 
of it intact, in order to reach the lead, and 
combine the conducting power of the graphite 
of the black lead with the strength of the 
wood enveloping it. The sugoestion is a 
good one and may serve on occasions to get 
you home. 
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Experimental Electrics 

Building An 8 Inch Spark Coii 
By H. WINFIELD SECOR 

Associate Member, American Institute of Electrical 

PAR r,.t coils are not used so extensively 
' in radio and other electrical work as 

- they once were, but dozens of experi-
menters often desire to build a large 
spark coil for operating X-ray tubes 

and carrying on many other interesting ex-
periments and researches. The present 
article contains data for building an induc-
tion coil ;eying a. spark 8 inches long when 
it ist operated on battery 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 length 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 years ago, from the author's 
original design; the only difference in the 
coils built and the one here described is 
that a separate or independent magnetic 
interrupter was utilized, as the photograph 
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 

"either made or purchased. This core is 
cornposed of as fine iron wire as possible, 
and a compact bundle 23 inches long by 
1% inches in diameter should be used. This 
core should be annealed to the highest degree 
possible, and this point can be ascertained 
by means of a small pocket compass. First. 
the 'core is magnetized by placing it inside 
of a coil, ti rough which battery current is 
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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. 

passed, or else the core may be placed in 
contact with a powerful magnet. What 
we want to measure is the retentivity 
of the iron for magnetism. When the 
current is shut off or the core separated from 

i.23eaSU 2:Zcd 

Small leads 
Screrea 

orcakeitc-„, 

_ref 

.a,rass 2)isc 
or- Pedr7t 

7i'vb or• 
.29alerlite »isc , 
4 Via. .r4" 117ick 
  -  

Engineers. 

the magnet, the compass needle is brought 
near the ends and it should be barely at-
tracted, thus showing that very liftle mag-
netism is retained by the core. If the core 
is not thought to be annealed sufficiently 
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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 sections, distribution of insulating 
material, and all details. 
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Fig. 2. Diagrams of the details of the induction coil, explaining fully all minor features of 
its construction. 
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it can be further softened in one of several 
ways. One method is to place it on top of 
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 liuried 
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 hits been reached about 
every half hour, when finally very 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 insulation the 
primary winding ik wound, which consists 
of two layers of Na. 12 B. & S. gage D.C.C. 
magnet wire. The primary winding when 
completed may be given a good coating of 
orange shellac or else it may be soaked in 
hot paraffin wax or dipped in incited 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 be very sub-
stantial and is to be composed of hard rub-
ber, glass, bakelite, fibre, or micanite. Bake-
lite and micanite are 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 sore are a little small for 
the tube, they may be wrapped with a layer 
or two of oiled linen or waxed paper, so as 
to fit in the tube snugly, and also to be cen-
trally located within 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 

2 

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 use 106 sheets 
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rapid that no capacity 

, 

t all is necessary or 
desirable. 
The paper used in buildins  the condenser 

may be ordinary white writins, paper or 
typewriter paper which can be Pu,rchased 
at any stationery shop. The thickilt.n.q 
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 sliculd be 
taken not to overheat the paraffin as this 
destroys some of the insulating qualiteès. 
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 tinfoil 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 is connected 
to the common 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 

possible results. 

of paraffin paper measuring 10 inches x 12 
inches, with 107 tinfoil leaves mea.suring 
8 inches x 10 inches each. The drawing 
Fig. 2 shows how the condenser is built 
up and also the manner in which connection 
tabs may be brought out from different 
sections of leaves at the successive corners 
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Terminal 1 if the condenser is made adjust-
able, comprises all the tabs from the first 
25 alternate foil sheets which are not con-
nected to the common termii al. Terminal 
2 comprises the next 14 alte • ate foil leaves, 
while terminal 3 includes the final 12 alter-
nate foil leaves. Note th t condenser 
switches in any case have t s retain their 
first connection's as additioi al capacities 
are switched in. The author has generally 
preferred the drum type contrc lier illustrated 
in Fig. 2 for switching and rotaining in cir-
cuit the successive conden er units. 
The double spring vibra r 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 thickness of the arm-
ature spring which carries • the soft iron 
button at its upper end. Tbis interrupter 
gives the highly desirable long make and 
quick break action, which reskilts, as actual 
tests have proven, in giving i about twice 
the spark length for a given) coil, in com-
parison to the old single seeing vibrator 

(Continued on page el) 
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iew of the Whimshurst machine, partly in sec-
ktion. 

W
ITH the static machine it is possible 
to perform interesting and amusing 
experiments in a 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 ease 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 discs are assembled so as to rotate 
on a fixed shaft, and are fastened to wooden 
washers with grooves turned on extensions 
of smaller diameters on the outside of each 
to act as driving pulleys. 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 frame 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 on 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 segments of tin-foil attached with shellac 
to the smooth surfaces of the discs. 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 
in the figure. 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 dises. 
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 halls at the ends can be 
brought together or separated. For this 

General view of the Whimshurst machine set up, 
showing the arrangement of prime conductors, 

Leyden jars and phonograph disc. 

Electrical Arlicles in 
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Science and Invention 
A New Color Music Instrument 

By Edwin Haynes 
Oddities of 1,000,000 Volt Transmission 

By H. Winfield Secor 
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Electrical ' Pitcher.' For Baseball 
How Phonograph Records Are Made 

By Alex H. Kolbe 

oeogr aril, Discs 
h-af 

CoPPer Fed 
Brasil:5j 

r. à.Dia.Tubing 

Heim/ Cop?er 
Tube 

Wooden 

5haft 

Collecting 
points 

i-Capper 

rttbing 
 Ferrule 

Collecting points 

Further details of the parta of the Whimshurst 
machine 

Seat inS Wax 

C\-Brass Tube 

Tin Fon 

Iron Fltings or 
Satt Water 

Handte 

-Joint 

Collector 
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purpose there may be a stiff joint in one of 
the wires. The lower end of each 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 should be shellacked. It is to be re-
marked that common bottles give much 
trouble by leakage of electricity; vulcanite 
tubes or bakelite 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 jars with tinfoil—about 
half way up. Coat the bottom too. Tin-
foil is best attached with shellac. The 
inside filling even with the foil, is iron 
filings or salt water. The jars or tubes 
must be securely fastened to the base of 
the machine. Above is show the side view of 
the mounting. It is well to shellac ever 
thing. The brush arms should be at right 
angles to each other and the discs should 
be spaced apart about a quarter of an inch. 
The best position to give the brushes can 
be found by trial. The copper brushes 
should touch 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 

DR. 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. 
gteinmetz 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 
Moss reetor.1 au» 
Copper 5v/idr-ole-.  

Rubber. 
Stopper. 

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

AN 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 extraordinary 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 
is soldered. On top of the zinc place a 
sheet of heavy parchment paper with the 
rough side inwards. After this comes a 
U-shaped frame of inch thick pasteboard 
which acts as an insulator and to retain the 
liquid; it also forms the walls of a cell. 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-
ffined, 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 the cells is 
of equal height. 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 zinc, 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. 
The last zinc plate with its lead plate has also 
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 battery. To put this 
into action the cells are filled with water 
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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, 
13/2 pounds, for Battery No. 2, 4 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 may 

be simply explained as follows. As soon 
as the glass balloon is filled to 
the brim no air remains within 
it. This is highly important. 
The oopper sulphate solution be-
ing heavy, then sinks down 
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 thing that remains is for a 
lighter liquid to be sucked up 
through the second tube rack. 
Inasmuch as plain water, or 

zinc sulphate has a consider-
able less specific gravity than 
the copper sulphate, it 
follows that as copper 

Lead 

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 tubes 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 opened 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 to 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 hour before the 
lights are to be put out. The battery then 
can be emptied, rinsed out well with water 
and filled with pure water until 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 area 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 cm top of each 
other. 

Phantom view of how be battery is pu: together. 
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A view of the battery, looking down upon it, 
illustrating the arrangement of the plates and 
for the electrolyte supply and circulation for the 

battery. 

If the batteries stand longer than a week 
without being used, it is highly advisable, 
a day before they are put into use, to 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 solder-
ing; no riveting; a small number of binding 
posts; the recovery of the copper in plates; 
constant yield for Nght 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 53 x 6 
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 

TO those experi-
menters hav-
ing only a 

small spark coil (mine 
is a 8%-inch Ford ig-
nition coil) and wish-
ing to produce High 
Frequency currents, I 
describe here a coil I 
made which proved 
very satisfactory. I 
get a H.F. spark nearly 
et-inch long. When 
the electrodes are 
wide apart the brush 
discharge (in the dark) 
is very marked and 
beautiful. A 6 inch 
Geissler tube begins to 
glim when placed 3 
inches away from coil, 
if placed between elec-
trodes, and 4 inch 
away from them, the 
tube lights up bright-
ly. Even a small X-
ray tube lights up. 
The coil was con-
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 
2% inch outside diam-
eter 18% inch inside 
diam. These are con-
nected by 6 crossbars 
1% inch long and 

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 makes the handling 
a little more difficult and makes it less pop-
ular. The larger size, 14 x 10 x 5 inches, 
has found great use in small lamp instal-
lations, as well as for occasional 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 before 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 
battery. 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 any 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 zinc and lead plates 
larger, the current capacity of the battery 
will be much larger too. Of course the 
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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 zinc plates should be about 1/16 inch 

to inch thick. Naturally, the thicker they 
are the longer they will 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 and 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 deposited upon the 
lead. Besides, lead is cheaper than copper. 

n or a Small Tsla Coil 

Primary bindin 

Bobbin 
Winder fixed flat 
to edge of table 

posts 
Pipe mouth-pieces 

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. 

about % inch wide. 
After the drum is 
fastened together with 
wooden " nails" (pegs) 
(don't use metal nails 
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 4),¡ 
inches long. The tube 
ends are closed with 
wooden discs. After 
boiling in wax it is 
wound (close and 
even) with No. 34 or 
36 S. S. C. wire to 
within 8%-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 
brass rods hold the 
secondary, exactly in 
the center of the prim-
ary. A thick braes 
wire with a binding 
screw on top is fixed 
into each support and 

Cont. on Page 91 
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Ma Yom e Own Fir,rtTic Toaster 
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THE electric supply store 
will be just as glad to 
sell the householder the 

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

First, secure a piece of as-
bestos board, six by ten inches 
in size and one-quarter inch in 
thickness. Then puneh twelve 
holes in the asbestos, six at each 
end, as shown above. In these 
holes electrician's bolts are 
placed, which in turn hold six 
strands of electric heating wire 
stretched in the center by run-
ningthem through six scre.v eyes 
88 shown in the illustration. 
The two electric wires are eon-

neeted to the two end scmws 
at either end of the asbesto'; on 
the under side. 
P Five small metal strips are 
placed between the ten remain-
mg screws on the under side of 
the asbestos to complete the con-
tact of the wires above. 

IN designing a -siigaal 
system for a min-

iature railroad, I found 
it necessary to open 
and close a circuit from 
different places, and at 
the same time not to 
interfere with the oper-
ation of the various 
points of operation. 
Accordingly, I de-
signed the accom-
panying automatic 
switch. It will be seen 
upon a study of the 
drawing, that by clos-
ing a remote switch, 
or push button, the 
solenoid coil pulls in 
the "plunger, which 
thus causes the ratchet 
arm to move forward 
one notch. This closes 
the circuit. Now, if 
the push button be 

A home-made broiler. In the above illustrations all the details are given 
corresponding to the description of the article, producing a very nice 
gridiron to be heated by the electric current. 
This description tells you how to construct a toaster for making your 

breakfast toast or a broiler for more serious operations of the culinary art. 
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for a miniature railroad, operating automatic switches. An interesting 
apparatus for the young people. 
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A Jablocchikoff Candle 

Meer of Pa,riâ 

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

REMOVE the carbons from 
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 
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 years in the store and have found 
very satisfactory. 
The figure is practically self-explanatory. 

Two rat traps and a D. P. S. T. switch are 
mounted on a board in such a manner that 
one trap throws the switch on and the other 
off; the positions of the switch handle being 
shown (one in phantom). Two alarm 
clocks are fastened to the board with tin 

two carbons and cement them together with 
Plaster of Paris or a similar cement. If 
the job is well done the finished device will 
present the appearance of a candle. 
Connect tie device (after the plaster has 

dried thoroughly) to a source of electricity, 
in series with a: resistance of ten to twenty 
ohms. An electric iron will .ch nicely for 
that purpose, as will any five ampere heating 
device, although a resistance may be made 
of the proper amount of iron wire. 

Start the arc by touching the two carbons 
simultaneously with a piece of metal or 
carbon, and then drawing it away as the 
arcing commences. 1f the gap has been 
made too large it may be found necessary to 
start the are, two or three times before it 
takes hold. After the are is going well, 
place a frosted globe such as is used with 
inverted pits mantles, around the candle to 
protect the eyes and give a more uniformly 
distributed light. The candle works best 
with A. 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 
service 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 time 4000 were in service in Paris 
alone. 

Contributeny Myron Drachman. 

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. 

C °C)( 110 V. A.C. 
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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 trapa ensure perfect switch action. 

ft 

Novel Lighter 
Insulated wire thru 
gas tube, connected 
to bunsen burner 

Bunsen 
burner 

6n Watt 
lomp 

Fuses 

Gas 
line 

Current 
lines \ 

Switch 

A simple laboratory appliance, which will 
light the Bunsen burner without the use of 

matches. 

I F most young experimenters are like I 
A 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 (goodness 
knows they're always glom ing 
anyway) and on to the other 
side of the switch. The switch 
is fed from the house current or 
any other convenient source 
large enough to make a spark 
when the burner is rubbed ein 
the file. It works every time. 
Every 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 either 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 cord leads 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 piece of 
rubber or a 5e. 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 loosens 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 C. Bryant 
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T HE illustration shows a heat regulator 
which may be attached to any elec-

trical flat-iron. The purpose of this attach-
ment is to keep the heat of the iron at a 
pre-determined degree of temperature, 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 this addition to their equipment. 

Contributed by Wilfred Wetzel 

Brass strips Brus 
wide rivet 

Strips about 
;de Die 

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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THIS 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 andlaboratories. Nearly every experimenter has his own work shop, and we would like to receive photographs of all these. Photos ire judged for best 
arrangement, and novelty of the apparatus, neatness of lay-out and arrangement. etc. The prize does not necessarily go to the shop containing most apparatus 

and instruments. 
In order to increase the interest in this department, we make it a rule not to publish photographs unaccnmpr.nied by tx-,rtoaits of the owners. 
We prefer dark photographs to light ones. Prize photographs must be on prints not smaller than 5 x 44 inches It is impossible to reproduce pictures smaller 

than ”4 x 3.3,¡ 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 
accompany the picture. 

PRIZES: 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. 

Mr. Everett Leo Deet,er has given us some picturesque acc-
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 every 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. The large switch- . 
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-

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 frequency Oudin 
coil, is capable of producing 
a heavy 8 inch spark, when 
used with the 32 X. W. 
transformer and the cond-

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

The 
Labazatory 

Jeter 

enser. I operate several models 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 which many inter-
esting experiments can be carried out. The 
views only show one room in my laboratory, 
there being another in which can be found the 
usual tools, junk, etc. I have been a reader 
of the Electrical Experimenter (now SrIENCE 
& INVENTION) for several ?ears, and it was 
through this splendid magazine that I re-
ceived my start in my electrical career." 

find the radio engineers and 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 undoubtedly 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 assimilation 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 
resiatance, mean as much as where it is 
practically applied. It is work in such la bor-
atoriea as this, supplemented by study, that 
brings about valuable and good results. 

Edwards Laboratory 
In Mr. J. N. * Edward's busy corner we 

again have a view of the practical man's 
workshop. It is evident 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 to 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 is the home of an active worker. 
Mr. Ed wards 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 

current. The question before us today is, bow 
can we utilize this current? Your mother, 
sister, or wife is doing the slave-work about 
the house. We electrically-inclined men 
should 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 
'We wrinkle, the little new stunt, that any 

1st 
2nd 
3rd 
4th 
5th 

Frize $50.00 in Gold 
20.00 0" 
15.00 

di 10.00 " " 

5.00 id id 

of us can get up with a few articles of junk 
in our work shoD 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 

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 manuscripts must be 
in at that time in order to be qualified. Should 
two 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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IN this department are published various tricks that can be performed by means of the electrical current. Such tricks may be used for entertaining, for window 
displays, or for any other purpose. This department will pay a monthly first prize of $3.00 for the best electrical trick, and the Editor invites manuscripts 

from contributors. 
To win the first prize, the trick must necessarily be new and original. 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--̀a 
ance of electricity. 

In 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. 

Heavy ID0Pr 

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 wire%  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 
4ra 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 
seem 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 proximity 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 

if/ 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 you have performed any novel ex-
periments, if you see anything new 
electrical, if you know of some new 
electrical stunt, be sure to let us hear 
from you. Articles with good photo-
graph:r are particularly .desirable. 

EDITOR. 

Roulette Wheel 

ALARGE disc with nturd-ers 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 speed 
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 commutating 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. 

With th is electricity controlled arrow, 
there shou d be little difficulty in breaking 
the bank, perhaps not at Monte Carlo how-

ever. 

Dust Thou Art, Etc. 

I N the store or window is a pretty little 
a doll-replica of some well-known per-
son; slowly and right before your eyes the 
scene dissolves and a skeleton looms before 
you. The illusion is very easily carried 
out and it is really surprising ihat more 
experimenters have not a4tempted it. A 
square box is divided diagonally by an or-
dinary sheet of glass, the thinner the glass 
the better. The box is painted a dull black 
on the inside, and a lamp is mounted in 
each compartment. About half of the 
glass is covered with black paper or black 
cloth. The objects are placed in either 
compartment, as indicated in the accom-

Gloss 7 

Flasher 

Ope?iie 

L amps 

1/0V. 

This is a version to some extent, of the famous 
Pepper's ghost, involving the reflection of sr 

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 
assists in 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. 
H 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 steel 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 3%2' 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 spec-
tator claps his hands, it causes the diaphragm 
in the back of thè 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 
from the magnetic poles and out he jumps. 

Rubber She.? 

.21e/ljeasfreet 

_ 

Jerry Sat 

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 cd 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 they 
try again and again, they do not succeed. 
After many trials have been 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 
lus specific gravity, causing him to sink; 
and here it is the electric lines of force which 
pull down the little floating figure to the bot-
tom of the jar. The great point is to have them 
almost exactly of the specific gravity of water. 
If they are too light they will not work well. 

A Real Life Artist. 

W E 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 his usual 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 
energy 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. 

.rloor 
 te—s  

SI 

Here the magician "draws" a nail—with 
chalk not with a claw-harrsmer — then he 
hangs a atoe key on his chalk nail-the 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 

are in 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. 

,Zervsh Wood rish 

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

Two 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 drive is 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 bell magnets do the driving. A 
china dish answers very well.  

TT being the policy of this publication not to publish the names of the various manufacturers of the apparatus and 
'devices described in these pages, our service bureau will be glad to forward the required information upon receipt 
of a stamped envelope or stamped postal card. 



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 closing, but 
not when it is entirely opened or closed. 

Door 

Switch 
,/ 

Batfuries/J55 Spring 
' // Thcked To Door 

Brass Track 
-reeked To Floor 
ATdoor alarm which gives notice when a door 
is opened. It ceases ringing when the door is 
wide open, and also when the door is closed. 

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 
floor 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 

THE accompanying sketch shows a 
miniature circuit breaker made from 

A circuit )breaker made from a separate 
attachment plug to prevent fuses being blown 
out. The appliance is so 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 

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 

THE accompanying sketch illustraets a 
method of soldering wires without 
a soldering copper. This method util-

size the heat produced when current flows 
through a poor 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 

To Storage 
Baiter 
4. =iike..a.ui.mmb,1/41/4, 

Wood Block Clamp 
in Wires Tightly 
Against Carbons 

/#1 

, 

Arc Lamp 
Carbons 

Wira Joint 
To Be Soldered 

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 

c?ato 

The potato as a pole detector in electric work. 

THE use of a potato as a rheostat is, 
we are sure, familiar to our read-

ers; but its use as a detector of the 

Practical Electrics for Decèmber, 1921 

polarity of a circuit is not so well 
known. To use it thus, the potato is cut 
in two, and two terminals of 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 
n 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 which the bai 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 hi z body and he 
is killed. The motion of the platforms due 

Induction Coil 
flattery 

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 coil in condition to give 
him the fatal shock when his mouth cornea 
in contact with the metal hook, supporting 
the bait. To make the case doubly sure, 
the lower part of the trap contains a tank 
filled with water, into which the animal is sup-
posed to fall when shocked. 

An 8-day Clock 

Atarrn Ben Switch 

Batters I 

A clock which gives an alarm, accurate to the 
minute. MENTION has often been made of alarm 

clocks made by placing a copper wire, 
so that the hour hand touches it at the de. 

Continued on page 92 



Practical Electrics for December, 1921 83 

T
HE idea of this department is to present to the layman the dangers of the electrical current in a manner that can be understood by everyone, and that wilee in-
structive too. There is a monthly prize of $3.00 for the best idea on " shcrt-circuits." Lock at the illustrations and then send us your own particular " Short-
Circuit." It is understood that the idea must be possible or probable. If it shows scmething that occurs as a regular thing., such an idea will have a good chance 
to win the prize. It is not necessary to make an elaborate sketch, or to write the verses. We will attend to that. Now, let s see what you can do! , 

(I 1 

WET 

This little grave holds, 
Master Tommy Styre, 

He pointed the hose 
At the trolley wire. 

—Jack Denns. 

This coffin holds 
Poor May Crofton, 

She twisted the cord 
Just once too often. 

—May M. Ottman. 

Here rests in peace 
Old Jeremiah Striver, 

He tested his sparkplugs 
With a wet screw driver. 

—William Stehle. 

These dowers cover 
Dorothy McGorm, 

She tried to phone 
In a thunder storm. 

—Jackson F. Hope. 

-TROLLEY 
WIPE 

PRIZE WINNER 
$3.00 

In State here lies 
Young Martha Slater, 

She took a bath, 
And used the vibrator. 

—Joseph J. Hausa. 

This monument's 
For Fitzpatrick Hughes, 

His fingers slipped 
When he changed the fuse 

—F. E. Dobson. 
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PHIS department is conducted for the benefit of everyone interested in electricity in all its phases. We are glad to answer questions for the benefit of all but necessar-
..ily can only publish such matter as interests the majority of readers. 

I. Not more than three questions can be answered for each correspondent. 
2. Write on only one side of the paper; all matter should be typewritten 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 department does not answer questions by mail free of charge. The editor will however, be glad to answer special questions at the rate of 25 cents for each. 
On questions entailing considerable research work, intricate calculations, patent research work, etc., a special charge will be made. Correspondents will be informed as to such charge. 

Kindly oblige us by making your letter as short as possible 

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

writes. 

An illustrative diagram of how to test 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, Hackensack, 

N. J. writes as follows: 
Q. 1 I submit herewith plans of an 

automatic ringing system 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 Bindin post 

Belt 

I' ll 
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 you 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. 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 are rather 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 ELECTRIC& 

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 a 
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 be in-
serted first, and withdrawn after the hand 
has been removed from the moistened sponge 
electrode. 

Q. 2. What sort of a battery will be suit-
ble? • 

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

Rheostat 

'Moist 
spone 

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

Hughes Balance 
(20) Mr. J. V. McGuire, 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 induqed in the other 
secondary and the coils are se adjusted that 
absolutely no sound can be heard in the 
telephone receivers. 
Four five-inch coils each 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 te diagram, will 
make a very efficient laboratory Hughes 
Balance. 

Balance is disturbed 
when coin is inserted 
here. Phones 

Wood 
core 

Buzzer 

Word, 

Battery 

A simple illustratioon of the Hughes induc-
tion Balance, which will indicate the presence of 
a small piece of metal. 
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W IRELFS,Ç is sweeping over the world 
like wildfire! You can easily learn 
it. You can qualify for the big 

opp-artunities open on land and sea—paying 
$2,400 to $ 10,000 a year. As you know, 
wireless is the fastest growing field in the 
world today. Its wonders are startling the 
whole earth. And it's only just started. 
Amazing openings are waiting for you. You 
have but to prepare—and you can easily do 
that at home in spare time through this new 
easy way. Wireless salaries amount to $50 
a week to start. (With all expenses paid you 
should save as mach as all you make in a year 
now.) And you can go from there ta the 
bigger jobs paving $ 10,000 a year. No 
know.edge of electricity or wireless necessary. 
Anyone can learn quickly our new easy way. 

Practical Electric. for Den ),11.•er, 

Mail Coupon for FREE BOOK 
Now Easy to Learn 
Through New Way 
Why stay in a rut? Wirele: s 
is fascinating, offers you world-
wide travel if you want it, brings 
you big money and fine op-
portunities. Through an amaz-
ing New Way„—the Famous 
Four-Step Method—you can 
easily qualify at I- me in spare 
time without any previous 
experience. Right Cram where 
you are now ails wonderful 
automatic method takes you 
steadily, throuelv. and rapid-
ly, step by step, to the fine 
wireless jobs. 

M AIL 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 
that is clamoring for trained men. Wireless is one 
of the most fascinating fields in the world—and 
you can easily learn it at home in a short period 
of your spare time through our wonderful Four-Step method. 
Wireless offers you worldwide travel, interesting work, good pay 
(amounting to from $2,400 to $ 10,000 a year) and a fine future. 
With all expenses paid, saving money becomes easy. Abso-
lutely no knowledge of electricity or wireless necessary. Thou 

sands have learned through this new, easy way. Mail cou—n now for 
trated book ani our Offer. 

this complete illus-

Earn $2,400 to $.1.0,0Uu a Year 
Thousands Found Amazing Automatic 

it Easy Method 
Thousands have rapidly learned this new 

easy way. Letters come in daily telling 
us the big job; they hold in land stations 
in every part of the country. Others tell 
how they are visiting every nook and corner 
of the world. Our new way, patented and 
copyrighted by us (oldest and largest wire-
less school of its kind in America) quickly 
qualifies you. This New Way has special 
automatic features (furnished you as part 
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. Through this amazing method 
you find yourself a complete and valuable wire-
less expert almost before you realize it. 

FEE BOOK 
It costs you nothing to get our interesting, illustrated booklet, 

"Wireless—the Opportunity of Today." just mail this coupon for it, 
and it will be sent by return mail. It will also tell you about the 
offer we are making for a limited time, giving you extra our new 
course in Wireless Telephony. No solicitor will call upon you and 
you will not be obligated in any way if you mail this coupon at once. 

Don't miss this booklet. Fill our coupon now and mail it today. 

NATIONAL RADIO INSTITUTE 
Department 4012 Washington, D. C. 

Four wonderful inventions makes learn-
ing like a fascinating game. Witn tnese 
amazing automatic features you find yourself 
a conlpotcnt operator almost before you 

realize 
The National Radio Institute was the 

origina& and is today the oldest and largest 
wire:ess school in America teaching wire-
less by mad. This Institute is officially 
recognized by the U. S. Department of Com-
merce, its diploma is given official crecht. 

Let us tell you about our amazing auto. 
matic method, how with our wonderful invent-
ions, it takes you step by step right up to the 
point whcre you can i ravel all over the world 
with easy work and goad pay. Or, If you wish. Yell CAN 
sued me « lip big wireless positions, on land which are 
now urgent', In need of your services. 

Mew ~ 

National Radio Institute 
Dept. 4012, Washington, D. C. 
Send me your FRPE book, "Wireless—the Opportunity of 

Today." Tell me about your HorPe Study Course in Wireless 
Telegraphy and your offer. 

Name   

Address 

City    State  

D I am interested in a Sea p,;sition. Ill I am interested 

in a land position. 
IM Mal 1“.11, »MI MIM 1•I• 

UMMII 

(Please Write Plainly) 
Age 
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Take this SI:ort Cut to 
Accomplish Your Ambition 
The field of electrical engineering offers wonder-
ful opportunities for trained men to direct and 
carry out great industnial and commercial project,. 
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 
you? 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 

SCHML or ENGINEERING 
of Milwaukee 

Dept. P. E. 1-42-373 Broadway, Milwaukee, Wis. 

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

Address 

Town  State  

Age  Education  

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? 

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

A. 1. 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 3% 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 
1% inches by 6% inches and 1% inches by 
9% inches. The core is then built up to 
give a cross sectional area of 1% inches x 
1% inches, with the laminations dovetailing 
at the corners in groups of five. The primary 
winding consists of 520 turns of No. 12 
double cotton covered magnet wire divided 
into two parta of 280 turns each, which are 
paralleled for operation on 110 volt circuits 
and connected in 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 11F25 to $50 

on rebuilt by the well-known " YYYYY Proem.' 
Bold for low eaah—inataliment or rented. Rental 
uPPlien on purehtre price. Write for full detains 
and euarantee. Free trial. 
YOUNG TYPEWRITIft CO.. Dept. IGO.CItiage 

TAP DRILL SIZES 
This new Handy Time Saver Disc of screw threads and tap 

drill sizes will automatically give the correct size of any tap 
drill. It has embodied in it four complete tables namely 
table of U. S. Standard Screw Threads; S. A. E. Standard 
(for automobile work); tap drill sizes for all pipe taps to-
gether with a table for machine screws giving the size of tap 
or screw, body drill size and tap drill size. 

In all the above tables the number of threads per inch or 
screw thread pitch is included together with a complete table 
of decimal equivalents of an inch. 

Printed on the very best pressed fibre, size ag in., price 
with printed instructions 25 cents postpaid. 
Money Back if D. A. ROGERS No Stamps 
Not Satisfactory Accepted 
1218 6th Street, S. E. Minneapolis, Minn. 

A MYSTERIOUS PART 
(23) George T. Robinf on, 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 which 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. 2. 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 alternating current cir-
cuit. 

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

asks: 
q. 1. Is there any insulator for mag-

netism? 
A. 1. There is absolutely no insul-

ator for magnetism known. The only way 
in which a magnetic force can be counter-
acted is by means of an qpposing 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. 

Q. 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. Melannus, 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 testing 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 
impossible to locate ore by means of an 
ordinary bar magnet. As you know, cop-
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.) 
Some very ingenious application of radio 

directional transmission have been the sub-
jects of experiment, and are based on correct 
scientific principles. Yet it is doubtful if' 
there is any practical way of finding deposits. 
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SPARKLESS MAKE AND b., 
(27) T. B. Bellow, Pittsburgh, P. 
Q. 1. I have a small chicket 

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 ai 
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:-
Q. 1. Please give me specifications 

for a step-up transformer consuming 100 
watts on a 110 volt 60 cycle alternating 
current circuit. I want to use this trans-
former for an ozone generating machine. 

Q. 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 B & S gauge wire in 7 layers. The 
winding depth is about .47 inch. You 
will need about 4.8 lbs. of double cotton 
covered wire. The secondary should be 
wound in the form of pies, each Yt 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 enameled 
wire. Assuming that you have taken off 
a tap every 100 turns upon the primary, 
you will find that the secondary 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 
and Technical Training 
A thorough electrical education combined with a 

college preparatory course and practice in electrical 
industries in from 51/2 to 3 years. 

Write for Illustrated Catalog. It's Free 

SCHML of ENGINEERING 
of Milwaukee 

22-P. E.-137 Broadway, Milwaukee, Wis. 

$5 AUDION PANELS $5  
Panel is Lettered, has grid leak and 

condenser, dial, posts for tickler, etc. 
Send 3c in stamps for enlarged lists 
and data. 

50e for Audion Bulbs 50e 
"ARK" RADIO SUPPLY 

97 Hill St., Shelton, Conn. Dept. P  

FREE 
Not a penny to send for this Free Trial Lesson which 

shows how easily you can learn Drafting by mail under 
Chicago Tech experts. Prepare now for paying 
positions. Draftsmen earn $60 to $150 weekly. Big 
jobs are waiting. Send today for the Free Lesson, 

catalog, terms, etc. 
Chicago Technical College, 1266 Chicago "Tech" Bldg., Chicago 

lrELEGRMPI1Y 
(Worse end Wireless) rind RAILWAY AGCOLihr:ING taught toor-
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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 many 

kinds of condensers in the stores. 

HIGH FREQUENCY EXHIBITIONS 

(29) Mr. C. B. Peterson, Brantford, 
Ontario, Canada, asks:-

Q. 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. 

A. 1. 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, 
never 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? 

A. 2. When you operate the Oudin 
coil, approach 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. 

Q. 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. 

You Want to Earn 
Big Money! 

And you will not be satisfied unless 
you earn 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 sensie business letter, to prepare 
estimates, to figure cost and to com-
pute interest, you must have a certain 
amount of preparation. All this you 
must be :foie to do before you will 
earn promotion. 

Many business bouses hire no men 
whose general knowledge is not equal to a 
high school course. Why? Because big 
business refuses to burden itself with men 
who are barred from promotion by the lack 
of elementary education. 

Can .sifca Qualify for 
a Better Position? 

1 Dept. H 969 Drexel Ave. fat 58th St, Chicazo 
0 W Gle. e f3 C.7135 1•1111411«.• UV•1•11111• 

We have a plan whereby you can. We 
can give you a complete but simplified high 
school course in two years, giving you all 
the cascadais that form the foundation of 
practical business. It will prepare you to 
hold your own where competition is keen 
and exacting. Do not doubt your ability, but 
make up your mind to it and you will soon 
have the requirements 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. We 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 us if you are not absolutely satisfied. 
What fairer offer can we make you? Write 
today. It costs you nothing but a stamp. 
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You can build this regenerative receiver easily without a machine shop. With the set of patterns especially 
designed it becomes a simple and easy work to make and assemble the parts comprising this set with which 
spark, C. W. signals and Radiotelephony may be received. 

WE 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 foi emost Radio engineers 
has constructed this set for us, specially 
for the amateur, and by our modern, novel 
methods of construction, anyone is able to 
make an efficient apparatus for the recep-
tion of wave-lengths up to 800 meters. 

The circuit used is of the single induc-
tance type and is the same as that used in 
new and well-known expensive sets 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 circuit 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 

Am. Electro Tech. App. Co.. N. Y. City 
Alamo Sales Corp.. Indianapolis, Ind. 
American Ildw. Stores, Bridgeport. Conn. 
Atlantic Radio Co. Boston. Mass. 
Bamberger & co., L., Newark, N. J. 
Benwood Specialty Co. St. Louis, Mo. 
Brode Electric Co., Los Angeles, Cal. 
Brown. J. Elw., Glenbrook, Conn. 
Bullock's, York, Neb. 
Bunnell Si Co., J. H. New York City 
Durham & Co.. Deptford, S. E. 8, England 
California Elec. (b., San Francisco, Cal. 
Catton, Neill & Co. Honolulu, T. H. 
Central Radio Co., Independence, Mo. 
Central Radio Co., Kansas City. Mo. 
Chase, Geo. Fl.. Newport. It, I. 
Chicago Radio Ap. Co., Ch!cago, 
Con. Radio & Elec. Corp. N. Y. City 
Cutting & ‘Vashington, New York City 
Delancey-Felch & • Pawtucket. R. I. 
Detroit Electric Co., Petrol. :Web. 
Dewey Sptg. Goods Co. Milwaukee. Wis. 
Doubleday- Hill Elec. Co., Pittsburgh, Pa, 
Dunn, J. J., Pasadena. Cal. 
Electric Motor & Eng. Co. Canton. O. 
Electro linnertt,g co_ N. Y. (Its. 
Findley Electric Co. Minneapolis, Minn. 
Fuller Co., Seth W., Boston, Mass. 
Gurd & Co., Wm_ London, Canada 

Consolidated Radio Call Book Co., Inc., 98 Park Place, 

Kluge, Amo A., Los Angeles, t'ai. 
Krause & Co., A. F., Detroit. lifich. 
Kusel Co., D. & F., Watertown, Wis. 
Lehigh Radio Co., Beth.ehem, Pa. 
Liberty Radio Sup. Co., Chicazo, Ill. 
Linea Eleel, Sup. Co., St. Louis. Mn. 
Luther, H. E., Cen terville. la. 
McCarthy Bros. & Ford, Buffalo, N. Y. 
Manhattan Elec. Sup. Co., N. & Chic. 
Marshall-Gerken Co., Toledo. 0. 
Meter Elec'l. ronst. Co., Oshkosh, Wis. 
liesberg Co., Leo J., San Francisco, Cal. 
Mohawk Elea Sup. Co.. Syracuse, N. Y. 
Nat'l Radio Institute, Washington, D. C. 
New Era Shop Milwaukee, Wis. 
Newman-Stern CO.. Cleveland, O. 
Nichols Radio Sup. Co. Bwlg Green, Ky. 
Nola Radio Co.. New Orleans. La. 

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 turn out an 
efficient and handsome looking instrument, 
we have designed a special set of patterns 
enabling anyone to make a standard re-
ceiver with all the im provements that cati 
be found in expensive ready-made appa-
ratus. 
With this set of patterns and by follow-

ing the instructions given it is very easy 
with the use of on ly 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 EACH 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 

Complete pattern for short wave 
regenerative set each prepaid 

50c. 
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used. The position of the holes and other 
markations are exact, so that all you have 
to do is to paste the pattern on top of 
your bakelite panel by means of ordinary 
library paste, and when dry drill right 
through the pattern w herever 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 methods are used for w inding 
the tubes, where a complete pattern is fur-
nished so you cannot go wrong. For in-
stance, the pattern is wound upon the 
tube; then you can w ind the w ire right on 
top of this, if you w ish. We have done 
the thinking for you. 

BEFORE SELLING YOU THIS 
PATTERN WE HAVE GONE T O 
THE TROUBLE OF ACTUALLY 
BUILDING THE OUTFIT AND W E 
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 outfit. It is possible to build 
the entire set as illustrated for about $12 
to $15. 

Complete and very explicit directions go 
with the pattern w hich is furnished in a 
heavy envelope x 12". 

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

Hall Electric Co.. Wm. Dayton, O. 
Moo Wireless Sup. Co., Marion, Ill. 
Ilickson Electric Co., Rochester, N. Y. 
Holt Electric Util. Co., Jacksonville. Fla. 
lInghes Eleel. Corp. Syracuse N Y 

Noll & Co., E. P., Philadelphia. Pa. 
Northwest Radio Serv, Co., Seattle, Wash. 
N. S. W. Bookstall Co., Sydney, Australia 

Electric Co., New York City 
Jenkins, Lester I., New Bedford, M Paramount Radio Sup. Co., Athinuc Sisas  

C. Karlowa Radio Corp., Rock Island. 111. Pearlman's Hook Shop, Washington, D. 
Katz S. enbach & Co., F. R. Trenton, N. J Kendall Co., W. D. Worcester. Mass: Penn Radio Apparatus Co., Reading, Pa. 

Penn. Marconi NVireless Schl. Phila. 
Killoch Co.. David, New York City Phila. Schl of Wireless Tele. Phila.. Pa. 
Klaus Radio Co., Eureka.. in. Piedmont Electric Co., Asheville, N. C. 

Pioneer Electric Co., St. Paul. Minn. 

Riitswign Radio & Appliance Co Pittsburgh, Pa. 
Pius. itaino Sup. Co.. Pittsburgh, Pa. 
Post (wive News Co., Chicago, Ill. 
P-erision Equipment Co., Cincinnati, O. 
1'1,Po Distributing Co., Newark, N. J. 
Parl'o Electric Co., Pittsburgh. Pa. 
Itul'o Equipment Co.. Boston, M OSS. 
radio Equipt. & Mfg. (7o., Minneapolis 
Radinelectric Shop, Cleveland. O. 
Ilav-Di-Co., Chicago, Ill. 
RouterElectric Co., Cincinnati, O. 
it. I. Elie. Equipt. Co., Providence. R, L 
Riverside Laboratory, Milwaukee, Wis. 
Its-se Radio Supply, New Orleans, La. 
Roy News Co., Freek J., Toronto, Can. 
SIvrA-Level Radio CO. Phila. Pa. 
is. lion& & Co., R., Rochester, N. Y. 

0 Sears, Roebuck & Co., Chicago, ni. 
Service Radio School, Washington, D. C. 
Shotton Radio Mfg. Co., Scranton, Pa. 
Smith Bros., Sarnia, Ont. Canada 
Smith Novotoy Elec, Inc., Charlotte, N. C. 
So. California Elec, Co., Los Angeles, CaL 
Southern Eleel. Sup. Co., San Diego, Cal. 
Southwest Radio Sup. Co.. Dallas, Tez. 
Sprott-Shaw Schl. Vancouver, B. C. 
Sterling Electric Co., Minneapolis. Minn. 
Stubbs Electric Co., Portland, Ore. 
T. Br H. Itadio Co., Anthony, Kans. 
Tuska Co.. C. S., Hartford. Conn. 
United Elec. tores Co„ Braddock. Pa. 
Warm, Bros.. Oskland, l'al. 
‘‘,... 'e Pnlio Elec. Co., Les Anieles, Cal. 
Whitall Electric Co.. Westerly, R. I. 
White Co.. The, Columbus, Ga. 
VlItite & Boyer Co., Washington, D. C. 
Williamson Elec. Co., Seattle. Wash. 
Wilmington Elec. Spec, Co., Wilmington 
W'nner Radio Co.. Aurora, Colo. 
Wireless Mfg. Co., Canton, O. 
Wireless Press, New York City 
Wolfe Electric Co., Omaha, Neb. 
Y. Ni. C. A. Los Angeles. Cal. 
Zamoiski Co., Jas, M., Baltimore. Md. 
Zibart Bros.. Nashville. Tenn. 

New York City 



Practical Electrics for D. sè 

r(1.7à 

K nock-Out 
Enuri PitAuric.u. ELECTRICS 
A magazine wholly electric is what 

been M I tu gg for. When you say, 
pledge y,urself to " 100% Electrics," 1 
lievr iliat's what it will be. 
I know, just from subscribing to SCIENY 

AND INVENTION, that, when you said a thim 
it was carried out. For instance, when th 
readers asked for more science, they got il 

and good art icles too, not little pick-ups fron 
here and there with no sense to them. So 
1 believe, :\ Ir. Gernsl)aek, 1 hat PRACTICAL 
ELEeTams will be more than a success, it 
will be a " knock out." 

Raymond D. Schulze. 
Cleveland, Ohio. 

What Times Require 
Enuron PitAcrucAL ELEcTinus 

Allow me to congratulat pm on your new 
eleetric.al magazine. Pit A ( 11 e AL ELF:crates 
to my mind, is just what the times require. 
I wish you success. How about taking up 
some such subject as, say " Armature Bind-
ing and Design," " Storage Batteries," etc., 
starting from thé first steps to the end. 1 
think it would enhance the value of your 
publicat ion. 

W. M. Everall. 
Depart meld of Public Works, 
Victoria, Canada. 

His Kick 
EDITOR PRACTICAL ELECTRICS 
I have just bought my first copy of PRAC-

TICAL ELECTRICS and 1 like it very much. 
It's the kind of a magazine we have been 
looking for. However, I would like to make 
a few humble criticisms, which perhaps are 
narrow-minded, but 1 believe many amateurs 
would make the same criticism. 
I believe there are too many articles show-

ing newly patented articles, as " Electrical 
Seat Indicator," " New Electric Dish Washer 
two articles on " New Kitchen Motors," etc., 
and not nearly enough "Experimental Elec-
tries." 
The articles on Tesla apparatus were fine. 
I would like to see some articles on X-ray 

experiments, high temperature experiments 
with electric furnaces, and Einthoven gal-
vanometer and an electric heater for the 
chemical laboratory for heating, etc. 

John Wohl. 

From Prof. Richards 
EDITOR PRACTICAL ELECTRICS 
I have carefully examined the first issue 

of your new magazine, and feel that you will 
shortly bring it to the commanding position 
enjoyed by SCIENCE AND INVENTION. I wish 
you every success in your new venture, and 
shall follow the growth of PRACTICAL ELEC-
TRICS with great interest. 

Harold F. Richards, Ph. D. 
Department of Physics, 
inwersity of Cincinnati, 

Cincinnati, Ohio. 

Fills the Gap 
EDITOR PRACTICAL ELECTRICS 

It affords me the greatest of pleasure to 
tender you my heartiest congratulations on 
the success of your lat est venture—PRACTICAL 
ELECTEICS. 
I have read the first issue with the greatest 

of interest. Your magazine fills a gap that 
was in evidence for a long time. It is edited 
along the correct lines. 

Frederick C. Raeth, Director. 
School of Engineering, 
Milwaukee, Wis. 

Wants First Copy 
EDITOR PRACTICAL ELECTRICS 

llave 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 

,o tender 
eu.tor of three 

otiet my poor tribute 
!rgy, and great capacity 
kes such a feat possible. 

ablication is just a month 
te, yet I hope to be favored 
py, and afterwards with all 

they appear. I desire to be 
CAI. ELECTRICS from its incep-
see it attain a healthy vigor. 

Rev. J. F. Kerwan. 
ewfoundland. 

Electro-Culture 
PRACTICAL ELECTRICS 

cl that I can call you a friend, Mr. 
lack, as I have bought every issue of 
y and all magazines you llave had any-

iig to do with, and congratulate you on 
Lue new one, for which you will find my per-
sonal check enclosed. You certainly 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 chance 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 medium of good 
reading ill 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 interested in the art of plant 
culture by electric discharge, and ask if you 
can refer me to some extensive works, if any, 
on the subject. 
I have recently moved from Galveston, 

Texas, to my present location, 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 efficiency. Will greatly ap-
preciate any information, you can give, to get 
me started on the right path, and I will be 
glad to let you know results. 

George Ray Clough. 
Bradentown, Florida. 

An Old Timer 
EDITOR PRACTICAL ELECTRICS 
I was fortunate enough to get the first 

issue of RADIO NEWS and subscribe for five 
years. I have every copy of The Experi-
menter (SCIENCE AND INVENTION) 
from October, 1916 to date, so you see I am 
an old " customer" of yours. I Hind all 
Gernsback publications into books for future 
reference. 
I tun sending check for $ 1.50 for first year 

and PLEASE see that I get the first issue, 
as I want the series complete. 

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

One Million! 
EDITOR PRACTICAL ELECTRICS 

If PRACTICAL ELECTRICS is in the saine 
class as RADIO NEWS, and SCIENCE AND 
INVENTION, I'll 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 editor, such 
as you have proven yourself to be, could 
sponsor such. Your scheme of binding 
years into volumes, and selling at subscrip-
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 RADIO NEWS. 
It also makes a very convenient form of ref-
erence. What pleased me most was the 
fair price placed on same. 
May: your three magazines attain a million 

subscriptions each! 

Modera, Utah. 
H. T. Kanagy. 

General Manager 
at 28 

How Mr. Rohrschneider Won 
Success as an Electrotechnician 

GENERAL MANAGER of his company 
at 28 years of age! His own boss— 

owns his home—married and happy and 
prosperous—that's the remarkable success 
achieved by Wallace H. Rohrschneider 
now General Manager, Secretary and 
Treasurer of the Hustisford Light, Power 
and Manufacturing Company of llustisford, 
Wis. 
Mr. Rohrschneider got his start toward his quick 
and briaiant success at School of Engineering of 
Milwaukee. There he received the practical inten-
sive and specialized training that enabled him to 
make good in a big way. 

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

The same kind of training that put Mr. Rohrschneider 
Into the ranks of the highly-paid Electrical Specialists 
will qualify you for brilliant success in this fascinating 
field of unlimited opportunities. Come to America s 
Greatest Institution of Electrical Education. Learn 
by actini 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 Engineer—at the 
bottom, the Electrician. And in between has grown 
up a tremendous field of high-salaried positions 
demanding technically-trained electricians—the field of 
Electrcdechnics! 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 is the time to start your trainIng—wIth a new 
busInety, era right at hsrel—with the greatest skilled-
job market in history awaiting you when you graduate! 
Entrance Requirements—Course open to all applicants 
with ccmmon school education or equivalent. All high 
school credits accepted enabling student to complete 
course in ik to % regular time. 
Diploma qualifies holder to entrance Into College of 
Electrical Engineering or for profitable employment 
as Electrotechnician in the Industry. 
Winter Term Opens January 3rd. Write today for 
catalog. Booklet, "The Elect, °technician—A Nvw Fac-
tor in Modern Industry." 

S OWN. of ENG I EERI NG 
of Milwa ukee 

P. E.-52 Broadway, Milwaukee, Wis. 
ffl mui mum u• 

DETACII HERE 
school or Engineering of Milwaukee, 
P. E.-52-137 Broadway. 
am Interested in the big surCPMS opportunities offered 

In the new field of Electrotechnies. Send me copy of 
Booklet-Catalog—"The Electrotechniciati—A New Fac-
tor in Modern Industry." 
Name  

Addrete  

City '. 

Occupation. ... 

111 

aut% 
i)10 

yov.-
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V 

EAL Chernkal L tboratory 
The new E. I. Co. Chemical Laboratory contains real chemicals 

and apparatus to perform real chemical experiments. This outfit is 
not a toy, put up merely to amuse, but a practical laboratory set, 
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-
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 

Reagents all C. P. (chemical pure) put up in appropriate 
wooden boxes, glass bottles, and hermetically closed jars. 
The acids are put up in glass bottles, with ground-in glass 
stoppers and there is a sufficient quantity of chemicals 
supplied ( mostly one to two ounces) to make dozens of 
experiments with each. 
The apparatus furnished are all of the best obtainable 

make and of standard laboratory size and shape. 
The Instruction Book is a real Chemistry Course 

for the Beginner. Some of the Contents are: Division of 
Matter: This is a Treatise on Elementary Chemistry and 
deals with the theory of the Elements. Molecules and Atoms, 
etc. Chemical Nomenclature: This explains in simple 
language the derivation of the chemical names of the ele-
ments and their compounds. There is a chapter on 
Laboratory Operations; Glass Working; First Aid; 

Alum A I (SO4) 3. (NH4)2SO4 
Antimony (powdered):(Sb) 
Ammonium Aqua 

(NFli-bbit0) 
Ammonium Carbonate 

(NH4)2 CO, 
Ammonium Chloride (NH4C1) 
Ammonium Sulphate 

(NI-14), SO4 
Barium Chloride (BaCl2) 
Boric Acid (H31303) 
Brimstnne (Sulphur) (S) 
Calcium Chloride (CaCl2) 
Calcium Oxide (CaO) 
Calcium Sulphate 

(CaS042H20) 
Charcoal (Carbon) (C) 

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. 

Complete 

as shown 

$7.50 

Fire Extinguishers; Experimenters' Aphorisms, etc. 
A good part of the book is devoted to Weights and 

Measures. The Metric System, The English system and 
the U. S. System are fully explained. 
The following tables are furnished: Symbols and Atomic 

weights of the Elements; Measures of Weights, Volume, 
Capacity and Length; per Cent solutions; Conversion of 
Measure expressed in parts; poisons and their antidotes; 
Technical and common name of chemical substances; 
Formulas for Cleaning various substances, etc., etc. 
Among the 100 Experiments are: 
How to make chemical tricks; How to make invisible 

and magic inks; How to test flour; How to test soil; How to 
Make Chlorine Gas and smoke (German War Gas); How 
to bleach cloth and flowers. How to produce Oxygen and 
Hydrogen; How to make chemical colors; How to test Acids 
and Alkalis and hundreds of interesting hints and formulas. 

Contains the Fcllowing Chemicals and Apparatus: 
Chemicals and Reagents 

Chloride of Zinc (ZnCl2) 
Copper Sulphate (CuS01) 
Ferrous Sulphate (reS01) 
Ferrous Sulphide (FeS) 
Glycerol (Glycerine) 

Cali, (OH)3 
Hydrochloric Acid (HC1) 
Iodine (I) 
Iron Chloride (FeCl2) 
Iron Oxide (Fe2O3) 
Lead Acetate Pb (C2Ha02)2 
Litmus Paper 
Magnesium Carbonate 
(MgC0i) 

Manganese Dioxide (MnO,) 
Mercury (Quicksilver) (Hg) 
Nickel Chloride ( NiCl2) 

Oxalic Acid (H2C204) 
Sodium Bicarbonate 
(NaHCO3) 

Sodium Borate (NaB02) 
Sodium Carbo,ate ( Na2C0i) 
Sodium Chloride (NaCl) 
Sodium Nitrate (NaNO3) 
Sodium Phosphate 

(Na211P0!) 
Sodium Sulphate (Na2SO4) 
Sodium Sulphite (Na2S0i) 
Stannous Chloride (SnCl2) 
Sulphate of Nickel (NiSO4) 
Sulphate of Zinc (ZnSO4) 
Sulphuric Acid (H2SO4) 
Tin (Granulated) (Sn) 
Zinc ( Metal) (Zn) 
Zi c Carbonate (ZnCO3) 

Apparatus 
One Standard Washbottle 
One Alcohol Lamp 
One Conical Glass Measure 
One Erlenmeyer Flask 
One Glass Funnel 
One Delivery Tube 
Six Assorted Test-Tubes 
One Test-Tube Holder 
Ten Sheets of Filter Paper 
One Glass Dropper 
One Spoon Measure 
Glass Tubing 
One Book containing Treatise on 
Elementary Chemistry and 100 
Chemical Experiments to be per-

formed with this outfit. 

JUST SIGN AND MAIL THE COUPON 
Electro Importing Co. 

231 Fulton St.. New York City. 
Please ship to me at once. C. O. D.. the E. I. 

Co. Chemical Laboratory with privilege orexam-
ination. It is understood that I do not have to 
accept the outfit unless it pleases me. 

Name  

Address.   

City State  

P. E. 12-21 

J  

SEND NO MONEY 
We have so much confidence in this set that we desire to ship it to you by express 
C.O.D. with the privilege of inspection. In other words, we practically ship the outfit 
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 
accept it, and we will pay the return charges as well. 

Electro Importing Co., 231 Fulton St., N. Y. City 

• 
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Con,q.nuction of a Sim 
Tesla Coil 

(continued from Page 75) 

he ends of secondary wires are connect( 
hese. The condenser consists of 6 plat( 
coupl(s) t he foils are 414 x 234. inch. The six 
gap consists of 2 iron screws inch tin 
with nuts 11/2-2 inches long, screwed in, 
2 supports (vulcanite pipe mouthpieces) 
The nuts serve to connect wires. The 
gap is about 1/16 inch. The connections 
are from secondary A of spark-coil to con-
denser and spark-gap; from Sec. B of spark. 
coil to the other side of condenser and pri-
mary A of Tesla coil. Primary B. of T. C. 
is connected to other side of spark-gap. 
The whole apparatus is well shell:iced to 
insure good insulation, which is very im-
portant. 

Novel Use of Radio 
Amplifier 

(Continued from Paee .7;i5) 

l'he set is connected to the telephone line 
n place of the usual receiver, and it magnifies 
,he incoming voice currents, until they 
are extremely loud. The telephone trans-
nit t er is employed as usual. 
In case it is not desired to spread the con-

versai ion : ill over t be room, as in the case of 
using the large horn, a section of speaking 
tube is athivh..dtn tI II loud speaker : old this 

Special Complete Receiving Set 

A. I pr. Murdock N. 56:2000 ohm phones 
100 ft. pure copper aerial wire 
2 pr. glazed cleat insulators 
I approved ground clamp 
I portable - 600 meter receiving set and 

guaranteed crystal detector 

$6.00 
.75 
.10 
.25 

5.00 
Total $ 12.10 

Until Xmas prepaid $10.50 
We carry a full line if all the best Wi r, le, 

Apparatus and l'arts. 
Murdock 
Acme 
DeForest 
Westinghouse 
Grebe 

Binding Post for C W 
82c 

Wall Binding:Post 
60c. 

Baldwin 
Firco 
Federal 
Eby 
Brandes 

Antenna Insulator 
25c. 

BEACON RADIO AND ELECTRIC CO. 1 
246 Greenwich St. New York City. 

$1,000,000 a Month 
is wasted obtaining patents that never pay. 
Don't contribute your share. Cash in on your 
ideas while they are fresh without spending your 
own money on patents and development. My 
booklet-concise and to the point—tells how. 25 
cents coin or stamps. 

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

in 
.stomed 

t net, even al-
was sufficient, 

a telephone all over 
this apparatus for a 

ear sufficiently familiar 
a telephone, so that no 

.as experienced and the 
.ow in constant use. 
ontributed by E. M. Symmes 

fiermic Telephone 
Transmitter 

,Continued from Page 68) 

.agm chamber is hermetically closed 
an. 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 carry 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 Pa ese 69) 

only necessary to wait a few instants, unti 
the indicator has reached the lowest de-
gree by means of the circulation of air. For 
both temperature readings for the wet and 
dry bull) thermometers, the psychrometric 
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 scale according to the per-
centage of humidity. But it is quite essential 
for this arrangement that accurate normal 
and limiting temperatures are known. To 
connect the distant measurer with the re-
sistance thermome.crs, three conductors 
are required for each n•ur of thermometers. 
A 4-volt accumulator is used to supply cur-
rent for the measuring apparatus. The 
fan motor has two conductors of its own con-
nected to the electric service system. 

Building an 8 Inch Spark 
Coil 

(Continued from Pale 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-
preciably 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 
is free and positive. After building the 
coil and trying out the interrupter, the 

(Continued on Page 93) 

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." 
So 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 

Illus-

trated 

The National Authority for 
27 Years 

Over 500,000 sold 

Leather 

Cover 

Pocket 
Size 

This latest edition contains over twice the 
amount of useful information ever before pub-
lished. The National Electrical Code explained 
and illustrated. New illustrated chapters on 
Outside Wiring and Inside 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 Valuable 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 electrical work, and are 
of particular value to the electrical 
student, the electrical salesman and 
supply dealer. In fact, they will be 
highly valued by anyone interested in 
armature winding. 

1-10iv I (.-) \\ t 
I D. e.Amintures; . , 

As a practical electrician and ar-
mature winder I have been handicap-
ped on account of hick of information 
on armature winding and other special 
problems associated with armature 
winding. In such cases 1 obtained the 
desired informaticm from your books 
and found I was able to solve the most 
difficult as well as tke simpler problems. 

By applying the knowledge in your 
books, 1 have bettered my position and 
am not dependent en others for infor-
mation. These broke fill a long felt 
want, as they can be understood by non-
technical as well ar technical students. 
W. B. NEEPER, Electrician, 
Pabst Brewing Co.. Milwaukee, Wis. 

Send today—NOW—get these books 
—the most valuable, helpful and in-
teresting el- any ever written on the 
subject of Armature Winding. 

r um...USE THIS COUPON----1 
Electroforce Publishing Co. 

• 137.139 Broadway, Milwaukee, Wis. 

• Inclosed find t for which send me: 

II "How to Wind D. C. Armatures", price 3.50 
II "Single Phase Armature Winding", " 1.50 • 

• Name  

• Address  

City   State  
▪ IM la Mil III • MIR -- • MI MI IRO 

thus 
wire is , 
short-circi.. 
ring with occur:. 
hand makes contact 
alarm will not ring tint 
touches the wire. 

Contributed I 

Glove Fasteners h. 
I NSTEAD of binding po 
made electrical apparatus, 

fasteners from an old pair of g 
used. The lower part is soldereo 
which is inserted in a wooden has 
top part is soldered to a flexible 1. 
leads may be removed quickly and 
easily. These snaps also make a coil it 
tap on the electric light wire, by so. 
the lower part of the snaps to a drop 
cord and fastening the tops to an exten. ii 

wire. They will not, however, carry over 
ampere without heating. They will be 
sat isfart ory for curling irons, sewing machine 

Glove Fastener 
Fla t Heed 
S crew 

Lnmp 
Socke t 

.g 

Soldered To 

Tripring A Lamp Cord 

This shows how glove fasteners can be used to 
make electric connection for light currents. 

motors, extension lamps, small heating pads, 
etc. but not for sad-irons or toaster stoves. 
When not in use, they are hardly not-

iceable and are not in the way like an 
extension socket. 

Contributed by V. H. Todd. 

Phonograph Stop. 
HR E H EWIT show how I constructed 

1 an automatic stop for a phonograph' 

Tone. Arm B4se 

Copper Band 

Lever 
Core 

Solenoid BiridinS Poi-t7 
The electric phonograph stop shown in position-

First procure a solenoid coil 2 inches long 
with 34 inch hole. A thin brass spring and 
contact are fastened to the back of the. 

ÏCLAN 
82) 

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 
zing away from the contact, cutting 
1 unnecessary flow of current. The 

.oid is held in place on the phonograph 
a strap of brass held by two small 

Core 

Guide 

Solenoid, S lrinA 

o otnct 

Bottom Strip 
fi g 

Copper Contect Slide 

The solenoid and copper contact slide. 

screws on each side as shown in lead 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 3/1 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 M inch from each end. 
The two strips are put together and small 
holes are drilled through the ends to receive 
small wood screws as shown in Fig. 2. A 
sliding contact, to move tightly in the slot, 
is made from a copper strip 2Yt inches long, 
Vt inch wide, shaped and bent 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 14 inch 
wide is made, long enough to fit tightly a-

Heod— -R 

Bend On 

Dotted 

Lines ---
*1 

;.._ Contact 

FiA.4 

Head 
'-Twisted 

Copper 

Band 

The two Contact pieces for operating the soieneid 
and arrecting the motion of the sound arm. 

round the tune arm n when its bent ends are 
bolted together, providing a contact piece, 
to come in contact with the sliding con-
tact as the arm swings around. One or 
two dry cells may then be connected to the 
binding posts and the slidin<contact is set 
to close when the musical piece on the record 
is finished. When the ¿contact isbnade the 
solenoid is excited, it draws its armature 
into ita coil-opening, and breaks the 
'contact on the back. 

Contributed by Ben W. Kearns 
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21a41.ing an 3 juciii Span, 

(Co ell to mot from Paee 9/) 

engt h itÍ the button stem may have to 
dianged until the circuit is broken at th 
:nost, denirable time to give the maximum 
tecondary spark. One-eighth inch dia-
noter platinum or tungsten contacts should 

used on the contact screw and spring 
and in some eases where these are not avail-
able, silver may be utilized. 
Secondary of 8 inch Spark Coil. 

For average use it has seemed like too 
much labor to wind the secondary of even 
as large :t coil as an S inch one in small pies 

sections, a fraction of an inch think, al-
though this gives a very reliable coil and one 
mot likely' to break down its insulation very 
itasily. The present design which has been 
built and tasted successfully, calls for but 
Four secondary windings, each unit measur-
ing 4 inches long over-all. The drawing 
in Fig. 4 shows how the secondary units 
me wound and also how every other one is 
reversed, when placed on the insulating tee 
:luring the assembly of the coil, so that the 
current will pass around the secondary coils 
always in the saine direction, while the lead 
wires from the unit coils will be connected 
tiget,her so as not to engender' 
or short-circuits. 
Each of the four secondary coils should 

be wouw 1 as follows: \Vire required for 
2ach unit will be 2 pounds 10 ounces of No. 
36 B. & S. gage enameled copper magnet 
wire, or a total of 1O 2 pounds being re-
quired. In winding one of these secondary 
units, paraffin paper 4 inches wide 5110111(1 
be cut from sheets either purchased or waxed 
by the builder, the paper being .003 inch 
thick, measuring the paper before waxing 
A. course. A layer of this paper should be 
placed between every layer of wire, the coil 
being wound on a wooden mandrel 2 VI 
inches in diameter, supporting the mandrel 
in a lathe or between two wooden uprights 
Fastened to the work table. The outside 
diameter of the secondary units will measure 
about 414, inches. The waxed paper will 
extend 1116 inch beyond the wire at each 
end of the layer, the length of a wire layer 
being 2% inches. By getting in touch with 
electrical winding concerns or spark coil 
manufacturers, these secondaries can very 
iequently be purchased at a labor-saving 
price, 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 with 
insulating disks between theni, the disks 
separating the coils being about inch 
thick and composed of hard rubber, bakelite 
or even fibre. An equivalent thickness 
of paraffin paper sheets has also been em-
ployed. At either end of the secondary 
assembly there is placed a thicker square 
insulating piece measuring preferably about 
Vt inch thick or more. By referring to Fig. 
4 it becomes evident how the two inside 
leads of sections 1 and 2 are connected to-
gether, tlyin the two outside leads of sec-
tions leads of sections 2 and 3 and finally 
the two inside leads of sections 3 and 4. 
This same scheme of reversing every other 
coil unit on 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 complete coil is placed in the box, the 
latter should be filled with woltein, paraffin, 
wax or sulfur. 

(Concluded in, January Issue) 

Electricity and Population 
Increases. 

N the last ten years the population of 
the United States increased not less than 

.11 
'tro, 
Thu 
resit 
lies 

...e 
t imps 

less than 
—if the country 

central st at i tins, and 
.e homes arc wired. 

ic Hot Water 
ystem. 
iwn herewith is designed 
tier and automatically to 

.t any desired temperature. 
a resistance heating-element at 

of the tttnk and two carbon the ti top, all connected in series. 

tr between the electrodes forms a 
3 to the current which assists in the 
and affords ineans for regulation. 

en the water in t he tank readies the 
liM.mg point, steam collects in the top and 
forces down the water level. 1.'his creates a 
gap between the electrodes and breaks the 
current. Should the steam cool enough to 
condense, the level rises, and electric action 
throughout the whole systiin is resumed. 

Heater Coil Attachment 
Cdrhort Ele Ctt-Odeb 

Wil e 

;Air Valve 

Con tact 

In-tolce VaIv 

ConneCtiori 
Co nte cf 

Wire 
Resistance 

An Electric Heater which mantains 
a Constant Temperature 

By this means a degree of heat is automati-
cally maintained dependent upon the amount 
of pressure in the supply system—the super-
heating of the steam being in proportion'to 
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 force down 
the water level. The gap between the car-
bons breaks the current as before, but this 
time at a lower temperature. 
The greater the amount of air admitted to 

the tank, the lower the point of regulation, 
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 circuit. 
The return to steam-heat may be effected 
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 device, but associated cooking compart-
ments, and means for entirely removing the 
electrodes from contact with the tap water 
are simple modifications of this novel pat-
ented' device. 

Contributed by Theodore A. Cutting. . 

$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 to sty 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 ;ob 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 get it. Write or print your 
name on the coupon and send it in today. 

AMERICAN SCHOOL 
Dept. G EEG Drexel Ave. and 5 nth Ft.,Chicago 

'EMMET 111131M 

AMERICAN SCHOOL 
Dept. G 989 Drexel Ave. and 58th St.. Chicago 
Send me lull information on how the PROMO-
TION PLAN will help me win promotion in the 
job checked. 
__Architect Lawyer 
....Building Contractor ....Machine Shop Practice 
....Automobile Engineer .....Photoplay Writer 
....Automobile Repairman ....Mechanical Engineer 
.....Civil Engineer ....Shop Superintendent 

Structura I Engineer __Employment Manager 
....Business Manager ....Steam Engineer 
.....Cert. Public Accountant .....Foremanship 
....Accountant and Auditor __Sanitary Engineer 
....Bookkeeper ....Surveyor (& Mapping) 
... Draftsman andGesigner __Telephone Engineer • 

Electrical Engineer .....Telegraph Engineer 
—.Electric Light ge Power __High School Graduate 
... General Education __Fire Insurance Expert 

Name  

Addr,— 
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Be An Expert 
Repairman 
On MOTORS and 
GENERATORS 

Repair men are in big demand 
—particularly ripen expert in arm-
ature winding. Get into this well 
paid line. 

Learn in 3 Months 
—to master thb work and insure yourself a permanent 
Income and bigger opportunli hs—here at this Great 
Electrical School. In this short time you learn the 
theory and actually wind all Isis's of D. C. ami A. C. 
armatures under expert instructors. 

Write for FREE Book 
—giving full particulars of this 3 Months' Armature 
Wimling Coors,. Write Lod:IT—you will not be ob-
ligated, 

School of Practical Electricity 
associated with 

scHeaoLioLiqicel,P!ERING 
P. E. 12. 415 Marshall Street, Milwaukee, Wis. 

" 
SCHOOL OF PRACTICAL ELECTRICITY 

P. E. 12. 415 Marshall Street, Milwaukee, Wis. 
Without obligation send me your free book on —3 

Months, Armazure. Winding or —6 Months Practical 
and Theoretical Electrician. 
Name 

Address ......... 

City .. State  

The Midget "FIVE-IN-ONE" slklo R. 
la a combination hiatualteim, Log-
Log. Add and Subtract. Polnewee 
and Binary Slide Rule It will 
instantly add, subtract. multiply 
and divide any combination in-
volving whole numbers, tractions. 
decimals and mixed numbers. 
Gives every Possible root and 
power of every Quantity The 
graduations are printed on metal 
coated with white celluloid and 
are grease and waterproof. While 
It tu the most versatile calculator 

Iv u Invented, Ire operation is simple and easily under-
stood. Diameter 4". 

Price with 10- page Instruction Book, 41.00. Leather-
ette carrying ease ' tie mitre. ('ataliur free 
Your money tiara 

Dot ulisen Slide Rule Co., Nibs, Mich. 

Send To-day for th 
"Electrical Worker's Friend" 
An electreal book of 66 motor et .00 

drawings mirth complete instruc-
t ions for rewinding and reconnect-
ing A. C. motors. Special at 
Or write fort ull particulars of this valuable book 
SMITH & SMITH PUBLISHING CO. 

Dept. C., 7428 Hermitage St.,Pittsburgh,Pa. 

ELECTRICAL FREE 
Training Book 
Send me your name and address and I will send 
you my big sew Electrical Training Book Free. It 
will show you how to qualify for high paying jobs in 
Electricity. Th now open. Prepare at hoino 
—quickly —during spare time under an Electrical 
Engineer. Take advantage of this  I otler—enty temporary. 

A. W. wieK.2,Pressident WICKS ELECTRICAL INSTITUTE 
Dept. 1148 3601 Michigan Ave, CHICAGO 

YOUR PERSONAL CHECKS 
Are they protected against raising? Raizpruf checks 

provide ample protection without the use of a machine. 
They have an individuality not possessed by ordinary 
checks. A genuine leather cover and 250 checks, 
printed with :tour name, town and bank, $3.00. Send 
for sample. 

HAIZPRUF CHECK CO., 34P, TOMPKINSVILLE, H. T. 

11111 

You 
from month 
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The circula., 
Practical Electric 
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Automobile Acce 

Wanted —11:ninum Magneto R 
We pay full value, mail or e xprcv 
turned if our offer is not satisfactory 
prices paid for old Gold, Silver, Watc. 
Crowns and Bridges, Diamonds, War 
Stamps. United States Smelting Works. 
Reliable) Dept. 12, Chicago, Ill. 

Agents Wanted 

ITT 
ant' 
Old 

.MI11111111 

Gem Polish, dustless window cleaner. ¡ch 
demonstration a sale. Agents get the profits. Sample 
25c., circular free. Gem Polish Co., When Bldg., 16, 
Indianapolis. Ind.  
Agents—Write for full particulars of the best selling 

article ever offered to men; enormous profits; article 
costs you only Sc.. sells quick for a dollar; $ 15 daily 
made by one hustler; sworn statement. Edward A. 
Manthey 8/ Co., 427 York St., Cincinnati, Ohio.  
Agents—One makes $160, in three days selling 

the Famous Flying Horse, self-propelled, child exer-
ciser. easy seller, 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. Sample $ 1.00 
The L. Liebig Company, Beaver Dam, Wisconsin. 
Desk No. 14. 

Books 

What the World should know about I lun atrocities 
and their attacks on women and girls in Belgium, 50e. 
Belgian Specialty House, 6340 South Racine. Chicago.  

Experimental Electricity Course in 20 Lessons. 
By S. Gernsback and H. W. Secor, E. E. A. course 
of the theory and practice of Electricity for the Ex-
perimenter. Every phase of experimental electricity 
is treated comprehensively in plain English. New 
experiments are described and explained and nearly 
every application of Electricity in modern life is 
given. 160 pages — 400 illustrations. 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 Types). By Edward T. Jones, late Asso-
ciate Editor Radio Amateur News. The transformers 
shown in this book have never 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-
paid. Experimenter Publishing Co., Book Dept., 236 
Fulton St., New York City. 

Business Opportunities 

Make easy money in your spare time. \\* rift: 
hennie Nortwed, Kellerton, Iowa. 
11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

Chemistry 

Learn Chemistry at Home—Dr. T. O'Conor 
Sloane, noted educator and scientific authority will 
teach you. Our home study correspondence course 
is a real short cut. You can learn in half the usual 
time. Gives you the same education as you would 
get at a college or university. See our full page ad on 
page 51 of this issue for special 30-day offer. Chemi-
cal Institute of New York, 140-B Liberty Street. New 
York City. 

Formulas 

Formulas—All kinds. Catalogue free. I3estovall 
I.aboratories, 4047 N. Whipple, Chicago. 
oloiiiiiiiiiiiiiiiiiliiiiii111111111111111111111111111111111111111111filiiiiiiiiiiiiilimill1111111111111111111111111111111111111191111 

Health 

Pyorrhea (Riggs Disease, Bleeding or Swollen 
(,ums) Hundreds have been helped by " Pyorr-
dent,•• the successful home Pyrrohea treatment. 
Purifying, healing, preventative. Full month's treat-
ment. consisting of a very beneficial massage paste 
and an antiseptic tooth-cleansing paste to be used 
in place of your ordinary dentifrice, together with 
full directions for treatment. Si postpaid. Or 
write for free Booklet " P Pyorrdent Mfg. Co., 
439 Seventh St., Brooklyn, N. Y. 
iillmaliall11111111111111mmiiimilunlimmiiiimita11111111mmummi1111111111immulim1111111111iiiiiiiiiiiii 

Personal 

Remarkable Discovery— Positively removes [En-

ron', coal marks, moles, safe, sure simple process. 
Original since 1918. Formula $ 1.00. Harding Co., 
Desk 3, 142 Dearborn St., Philadelphia. 

r A D - 
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II pay you to read and investigate the offerngs mace V1V 
Ineviduals from all over the country. You are reading 
mist reach us not later than January lst 

lectrics is more than 25,000. 
.-236 Fulton Street, New York, N. Y. 
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Help Wanted 

Detectives Earn Big Money. Excellent ppor-
tuna y. Travel (;rest demand everywhere Ex-
perience unnecessary. Particulars free. Write, Ameri-
can Detective System, 1968 Broadway. N. Y.  

Detectives Make Big Money. Travel and be 
independent. Learn 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 16, wanted im-
mediae.dy to prepare 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 
education sufficient. Write immediat ely—today— 
for free list positions. Franklin Institute, Dept. 7113, 
Rochester, N. Y. 

Wanted immediately, Hundreds men-boys over 
17, to become U. S. Government Railway Mail Clerks. 
$1600 first year. ($134 month). Quick raise to 
$2300. No strikes. No layoffs. Paid vacation. 
Short hours. Pleasant work, traveling constantly. 
C • 'aradtion sufficient. Experience unncces-
sas free. Write immediately. Frank-
lin ,situte, Dept. SI 13, Rochester, N. Y.  

Stop Daily Grind—Start Silvering Mirrors, Auto 
headlights, tableware, etc. Plans free, Clarence 
Sprinkle, Dept. 65. Marion, Indiana. 
11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

Mail Order Business 

$25,000.00 made with a small mail iarder busi-
ness home evenings. I made it, started with $ 3.00 
Booklet for stamp tells how or send 25e for sam-
ple of article and plan. Alpce Scott. Cohoes, N. Y. 
11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

Miscellaneous 

Multigraphing; Mailing Lists; Sales Letters. 
Miller. Box 41, Berwick, Pa. 

Three old coins 10c., coins bought; 20 pretty 
post cards 10c: Oriental incense 10c. Big mail free. 
Chas. Durso, Dept. 85, 25 Mulberry St.. New York 
City. 

Manufacturing 

Patterns, Wood and Metal Models, Tools and 
Dies. Brass and Aluminum Castings. General Machine 
Work. Write Modern Machine iSt Pattern Co., "Ferre 
Haute. Ind. 
11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

Patents 

Get your own Patent $35 complete. Applica-
tion blanks and full instructions $ 1. Theodore Cut-
ting. Cooper Bldg, Campbell, Cal. 

Photography 

Make Money with your Kodak—Finish your own 
photographs. Sell them to Newspapers—Magazines--
Advertisers, etc. Complete Formula and advice— 
one dollar. Phonigraphic lost it tit e, Dept. 3, Wedge-
way Building, Schenect.ii, . ,rk 
111111111111111111111111111111111111111111111,, 11111111111111111111111111111 

Telegraphy 

Telegraphy (Morse and Wireless) and Railway 
Accounting taught thoroughly. Big salaries. Great 
opportunities. Oldest, largest school. All expenses 
low—can earn large part. Catalogue free. Dodge's 
Institute, 29th St., Valparaiso, Indiana. 

Stamps & Cons 

Free Packet to Approval Applicants. Reid 
Stamp Co., Todmordcn, Toronto. Canada.   

100 different War Stamps 25c.—Buckcy, 7I2-B 
Bowen, Dayton, Ohio. 
1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

Wanted to Buy 

Wanted—Platinum Magneto Points, old or new. 
We pay full value, mail or express. Packages re-
turned if our offer is not satisfactory. Highest cash 
prices paid 'for 'old Gold, Silver, Watches, Platinum, 
Crowns and Bridges. Diamonds, War Bonds ans 
Stamps. United 'States Smelting Works. (The Ois 
Reliable) Dept. 12. Chicagt, 
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HAWKINS ELECTRICAL GUIDES viojElli 
3500 PAGES $1 A VOLUME 
4700 PICTURES $1 A MONTH 
Know t he fact s in Electricity. They mean more money and better 
position for you. Hawkins Guides tell you all you need to know 
about Electricity. Every important electrical subject covered so 
you can understand it. Easy to study and apply. A complete, 
practical working course, in 10 volumes. Books are pocket size; 
flexible covers. Order a set today to look over. 

LEARN ALL ABOUT 
Magnetism—hrduction—Experiments — Dynamos — Electric Ma-
chinery—Motors—Armatures—Armature \ I i ngs—I nst ailing of 
Dynamos—Electrical Instrument Testing—Practical Management, 
of Dynamos and Motes—Distribution Systems—Wiring—Wiring 
Diagrams—Sign Flashers-- Storage Batteries—Principles of Alternating Cur-
rents and Alternators—Alternating Current Motors—Transformers— Conver-
ters— Rectifiers— Alternating Current Systems—Circuit Breakers— Measuring 
Instruments—Switchboards—Wiring—Power Stat nstalling—Telophc n 
Telegraph—Wireless—Bells—Lighting—Railways. Also many Modern Proctical 
.1pofications of Electricity and Ready Reference Index of the ten nt-mbers. 

SHIPPED FREE 
Not a cent to pay until you sec the books. No obligation to buy unless you 
are satisfied. Send Coupon now— today— and get this great help library and see 
if it is not worth $ 100 to you— you pay $ 1.00 a month for ten months or return it. 

SEND NO MONEY - SEND ONLY THIS COUPON 

THEO. AUDEL & CO. 
72 Fifth Ave., New York City. 

Please submit me for free examination, HAWKINS 
ELECTRICAL GUIDE, (Price $1 a number). Ship at 
once prepaid, the 10 numbers. If satisfactory, I agree 
to send you $1 within seven days and to further mail 
you $1 each month until paid. 

Name  

Occupation  

Employed by   

Home Address  

Reference  
P. E1, Dec. 
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EE TRIAL-Pa Ont 
are the world's best books on 

tricity, now reduced in price. 
.pared for you by 27 of the greatest 
experts in the business. Not a 
)l( j)> but all that 27 experts 
eked up with a staff of electrical 
and a free consulting service 

such as o other publish-
er in the world has ever 
offered. 

Saves You Time 
-au Money 

Years spent ; it an eleetrical 
school or put in as an 
apprentice›lii p won't give 
you a be h.r knowledge of 
electricity t han you can get 
out of t ese books in a 
short tim. Spare time only 
is needed You can study 
as much r as little as you 
please and keep right on 
earning wilily you learn to 
fill one ,)si the finest jobs 
in the world—a man's size 
job with a man's size pay. 

Why These 
Books Are Best 

The 27 en ineers who wrote 
these books are leaders— 
each one i4 a special branch 
of electri ty. Each man 
knows all here is to know 
about th>1 particular sub-

ject he writes on. This means that you get 
the combined knowledge of 27 top-notch 
men. NA one school could afford to 
employ this great array of master electrical 
minds, yet they all come to you and teach 
you in their books for only a few rents 
a day. 

Why 
You Should Learn 

Electricity 
Electricity is the biggest force 
in the world and it is growing 
bigger and bigger every day. 
Just think what it means to us 
in our daily life. Try and think 
of one single OIL:, that elec-
tricity doesn't enter into some-
where. Then think of what. 
would happen if we were de-
prived of it for one single day. 
Dr. Steinmetz, the scientist and 
consulting engineer, says: "The 
whole world depends on the 
electrician." Isn't that the kind 
of business to be in— one that 
the whole world depends on? 

Big Jobs Are Open 
fobs are waiting for men who 

" know' electricity. Electricians, 
Wiremen, Sub-station Operators, 
Dynamo tenders, Trouble men. 
Central Station Men and Switch-
board Operators all make from 
about 91.800.00 a year up. There 
Is no reasonable limit to what a 
man can earn if he makes up his 
mind to do it. 

8 ,.ig22.?,!",,.ààà 
4000 Pages of Money Making Facts 

Pictures,Plans, 
Blueprints Etc. 3000 

Endorsed by 
Thousands 

Well-known elm•p•c • - cd ergi-
neers everywhere e ndorsc the 
books. Night schools, trade 
s,hoW, and eminent instructors 
u:e then. in their work. Great 
electric campa nies buy then, for 
their enu.leyee's libraries. Over 
50.000 sms have been sold en our 
free trial plan. 

Help Old-
Timers Too 

Old-timers—Veterans in the elec-
trical gaine swear by these great 
books. They don't use them 
for study but keep a set handy, 
just to look things up if they get 
stuck. They save hours of time 
by using the books instead of 
working out problems that come 
up in a day's work. 

$3'eaMonth 
'Membership 

Wit ... Aare set of electrical books, a membership in 
this Society goc-; free. This means you get— 

Consultingeri .-iieges Qualification Tests 
Helps on ybur Work Wholesale Prices 
and Study Free Employment Service 

This ofler will be withdrawn when membership is 
rilled—first came, first enrolled—only a limited num-
•_ier of meml,rs can be taken in. 

Mail Cmipon— 
Don't Send Money 

Just fill ant the lines on the coupon below and mail 
it. Dos% send us a cent. We trust you and want 
you to se•c thm hooks before you buy. We send the 
books (not a santple volume) for you to use a whole 
week. :Vier you have had the books seven days 
you can send them back at our expense or send us 
52.80 as first payment and pay only $3.00 each 
month until $34.80 is paid. This is a net saving of 
•25.20 because the regular publication price is 
$60.00. Mad the coupon now so you will get full 
benefit of the membership if you decide to buy. 

AMERICAN TECHNICAL 
SOCIETY 

Chicago, 
'Dept E-1809 

AMERICAN 

TECHNICAL 
SOCIETY 

Dept. E-1809, Chicago 
Send me the eight volume 

library of PRACTICAL AP-
/ PLIED ELECTRICITY for a week's 
free examination by express collect. I 

" will either send you $2.80 within a week as 
first payrmmt md $3.00 each month until 

$34 8') rs return the books at your 
expense If I kcep z.:.e books I am entitled to a 

• one year membership in your Society free. 

' Address • 


