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ELECTR(C(TY ,- 
MADE SIMPLE MADE SIMPLE 

The demand for trained Electricians is immense. Fine positions 
are everywhere. Experts must be MADE-to fill them. This 
situation offers you the best chance you'll ever get to forge ahead 
Q [ " i C KLY in this greatest of all professions. 

Earn $2500 to $8000 a Year! 
QUALI FY for a splendid career through my course. It is sim- 
plified to the point of perfection. You'll enjoy it. 1 and mv assistant 
engineers have worked to make it the most exact, simple, compre- 
hensive and interesting course in America. To show you how 
YRACTICAL it is -and YROVE you can learn Electricity with 
SPEED and EASE, I will send vent proof lessons -FREE OF 
CHARGE. 

Let a Practical Engineer Personally Train You at Home 
L. L. COOKE 

The well- known consulting 
and advisory engineer. for- 
merly member of Engineer- 
ing Stalls of American 
Bridge Co.. Pressed Steel 
Car Co.. and Millikan Bros., 
great international engineers. 
in New York, London and 
So. Africa. 

I will give you the practical 
training you need - AT 
BONG. I tvill PERSON- 
ALLY train you in a 

WORKING knowledge of 
Electricity in your SPARE 
TIME. And I am so sure 
you gill make a splendid 
success in the study of this 
fascinating profession - 
that I sill give you a 

Gt-. \R. \\TEE ROND to 
refund the full tuition cost 
to you. if you are not en- 
tirek satisfied when you 
receive your DIPI.OM.\ 
and Eleétrician's Certifi- 
cate. 

Proof Lessons -FREE ! -Free Electrical Outfit! 
ShhAct quick and secure a big reduction in cost of tuition. If I hear from you at once I will send you the Proof 

Lessons FREE. and I will also give you a big outfit of Standard size electrical tools, materials, etc.. abso- 
lutely FREE. Many other valuable benefits too numer- 
ous to mention. Send Coupon NOW-for full details. 
Don't fail -only a practical engineer can teach you the 
things you MUST know to succeed big -and as Chief 
Engineer of the Chicago Engineering Works, I am in a 
position to help you immensely. Send coupon or write 
today sure! 

CHIEF ENGINEER COOKE 

MAIL THIS COUPON 

Dent. ^/ 
CIIIE ENGINEER, Chicago Engineering; works, 

au Cass St., Chicago, Illinois. 
Without obligation on my part kindly send at once, fully prepaid, particular 
of your complete Practical Home Study Course in Electricity. 

Name 

Address 

Tows - 
State 

Chicago Engineering Works 
DEPT. 24 

441 Cass Street Chicago, Ill. 
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ria ., E AND A P TE OVER TW NT - 
FIVE DIFFERENT ELECTRICAL APPARATUS with- 

IIEKLECATRDICeT0011'SL"Ecot!taoiqsEenoughEmatle: 

0.- coount ma i it 14 other tools, exeept serewditiver furnished with the outfit. The box 
o following complete Instruments and apparatus Which are already . assembled: 

'7 Student's chromic plunge battery, compass-galvanometer, 'solenoid, telephone 
rceelver, electric lamp. Enough various parts. wire. ele.. are furnished to 
make the following apparatus 

Electromagnet. electric cannon. magnetic pictures. dancing spiral. electric 
hammer. galvanometer. voltmeter, hook for telephone receiver. condenser. 
sensitive micruphoo.e, short di'lance wireless telephone. lest storage battery, 
shocking coil, complete telegraph set. electric riveting machine. electric Wu- 
zer. dancing fishes. singing telephone, mysterious dancing man. electric jump- 
ing lack. magnetic geometric figures, rheostat. erratic pendulum. electric but- 
terfly, thermo electric motor, visual telegraph, etc.. etc. 

This does nut by ally 111,1113 exhaust the list, but a great many more ap- 
paratus eau be Milt actually and effeetually, 

Willi the Instruction book wile), we furnish, one hundred experiments that 
can be made willi tills outfit are listed, nearly all of these being illustrated 
with superb illustrations. No other materials, goods or supplies are flyers- 
sary to perform any of the oue hundred experiments or to make ally of the - 25 apparatus. Everything eau he oxinstructed and avromplished by means of 

III this °Milt. two hands. and a screwdriver. 
i-s The outfit contains 114 separate pieces of material and 24 pieces of finished 

articles ready to use at once. 
Among the Metalled material the following parts are included: Chronik. Salta for battery. lanip socket, bottle of mercury, core wire (two different letiglim). 

a [ionic of Iron Chugs, three 'i Is of wire. carbons, :I quantity oof no:whine 
screws, flexible cord, two wood bases, glass plate, parafflue paper. binding 
posts. serew-drIver. etc., rte. The Instruction hook Is no clear that anyone can 
make the apparatus without trouble, and besides a section of the instriletion 
book Is taken up with the fundamentals of electricity to acquaint the layman with all Important facts in electricity In a simple mutiner. 

We guarantee satisfaction. 
The size over aril of the outfit is 14 X P x2 hipping weight, S lbs.$5.00 

I4o. EX2002 "The Boy's Electric Toys." outfit as described 
IMMEDIATE SHIPMENTS 

ELECTRO IMPORTING CO 
231 Fulton St. 

7 NEW YORK 
II 1111 MI It III- !:, ,1,'-:" II 11 

l'on benefit by mcafi0111/.4 the 

Student's Chromic Plunge Battery 
'e p. 1.1..1 1..tor e I 

rur. 
el.. 

,r 
awl as the ruir p Mgt 1.1C pull. a I 

the electrolyte. no materials are used when bal. 
tory stands idle. 

Itest Amalgam .1,111e ,1111, as Wall a 
hlably 1.01.01.1ft In ensure a stead), 

ellefelll. fun, sit enough irtionor sal,, 
4 barges. Full directions for operation and care of battery are no 

gi battery tests 2 toils and ti Mil/ Pen, +el 01. fe.,11. Nnt p,. _ amperes should is. drawn Ina. battery cnollotiously. By tist uS Six er 
1.1' he, batteries: great many experiments mti Ii.' performed. No solions nul id ibis hallery If aVellielg. TWA all ideal 

NoNo 999. Simienrs Chromic iluode Battery 
table battery. Si, rot, all Is '.-x2". SittIVIOO weiXhi ill. $0 

IMMEDIATE SHIPMENTS 

VISINn..1 

a ar.LIS 
e. 01. 

The "Electro" Radiotone 
HIGH FREQUENCY SILENT TEST 

BUZZER 
This instrument gut, a mmolerful high 

pitchpitched MUSIt'Ale NOTE In ihe receiver, ed 
to obtain nit!. the °Milian. 

lest burger. The ItAnln.rox}: 1., NOR 
along entirely new lines: it Is NOT an 
ordinary lower, reconstrueled lo some 

The RAfilliToNE has u 511141e 
One steel reed ithrating at a rimarkablY 
MM. Speed. adjusted to Its mosi efficient 
frequency at tile falinry. Bard glee/ 0111. 
(acts arc used to make the instrument last 
K..1111.115. forever. 

Yes. the NADHITONN Is SILENT. In fart. It Is so silent that ynu plat, your ear on top of it fo bear its beautiful musical note. you will be asiounded at the noniterfully clear :inn cr,'le note. sountlin.: sharply in your reveler,. To learn the codes, there Is absolutely nothing Ilke It. M'ith the ratitrune. a key and one dry cell and ANT telephone. a tine learners get is hail. Two or more such sets tim series fill afford no end of pleasure for iniensontomtiation work Shipping Weight I lb. Itailiolone as described earl' $.90 IMMEDIATE SHIPMENTS 

.50 

The "Electro" Telegraph 
Is not a toy, but a practical, 
honestly built telegraph outfit 
which not Only sounds but works 
like the big commercial hewn 
¡nerds. Ity studying the code 
for 30 days you cao inssinte a 
first 'class telegraph operMor. 
Stich operators are in log de- 
mand now. 0111fit consists of 
TWO complete ielegrioili instru- 
ments CA(11 measuring :fig x 
X All metal parrs are high- 
ly nickel plated. Inelibling 
lever. Note hard rubber knob. 
Telegraph Code Chart. telegraph 
blanks and comoiellng wire comes tri is set. but no batteries. Outfit work+ on 2 dry cells lone cell lilt each ltistrunienti. The -Electrii'. Is do. ONLY Outfit that works hulk ways. each station cAn rail 0 snitches. Ito extras Nothing to gel nut of order. Guaranteed to please you or money back. Pelee Complete as illustratad (TWO INSTRUMENTS).. 

Shipping Wright. 2 lbs. $1 25 
IMMEDIATE SHIPMENTS 

The ''Electro" Codophone (Paten!» Per:din-1 

What t his 
r e m arkable 
Instrument Is 

and does. 
The ."Elcie- 

tro" C o d ey. 
Phone Is itt 
positively the -t 
only Instru- 
ment ma it P 

it ot will 
Imitate e NW 

taes 

heard in a 
Wireless re- 
edier. 1 b e 
loud -141knig receteer eintappicil milli a bent. bilks so loud that Y011 ten hear the sound all Over the roam, even it there is a Iol of other noke THAT'S NOf ALL. Ity I, swirling or tIghteoing the recel,r can, a tone 
fmni the ItineaL sofitxt ollaitlY. OP to the 10.1.11,1 allui 11101,4 get...111114 sound van he had hi a fen see is 

FOR INTERCOMMUNICATION, ("sing two fur 
ale111. lito CadOPIIORPS tellell connected milli Inc 
can lie used for intercionnouticaucti is-tn,co two lee title outfit Moue replaces the ulti.tashottleil sisting of key NMI loilintler. 

The Eltietro*. Codophone Is a handsome. will mad, 
proof, and hiu,Il for hard work. Confacis aro of Irani 

T. that will inithor the littruntrol. 
There is also n Heal e.g,- chart and No directions enabling any lit, Ill. gent young an or girl to learn Ills elides within 30 day,. practising half hour a day. 
Sires: 03's it 3 X 2.r.T. Shipping weight. 2 lb. 

The "Eleetro*. Codoplaine as 

41-Eè $1.50 

1901) 

$ 1.50 
"The LIvest Catalog In America- Our big, new electric-,,l eyelritiolta No is i. 11.111111g I, you. INKitirvly 

the most complete Blreless and electrical catalog in prtnt today. 225 Inc rages. SOO Illustrations, nun hod rrrrr tents and apparatus, me. Big Trealise 
on Wireless Telegraphy... 211 FRITH rouivots for n111. 11;11-11.1., FREE Wire- 
less Course in 21) lessons Irltk.E Cyclopedia Ni,. IS ineektures 7x5r4". 
WeIght lb. Beautiful still covers. 
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AVIATION MECHANICS 
Needed for New Positions 

Thousands of splendid new positions now opening up everywhere in 
this amazing new field. New Airplane factories being built -automobile 
and other plants in all parts of the country being converted to turn out vast 
fleets of Airplanes for our armies in Europe. And only a few hundred ex- 
pert Airplane Mechanics available, although thousands are needed. And 
this is only the beginning. Already airplane mail routes are being planned 
for after the war and thousands upon thousands of flying machines will be 

wanted for express and passenger carrying service. 
Not in a'llundred years has any field of endeavor held out such 

wonderful chances to young men as are offered to you today in 
the Aviation Industry. Resolve now to change your poorly paid 
job for a big paying position with a brilliant future. Send the cou- 
pon today for Special limited offer in Practical Aeronautics and 
the Science of Aviation and prepare yourself in a few short months 
to double or treble your present salary. 

We Teach You By Mail 
IN YOUR SPARE TIME AT HOME 

Our new, scientific Course has the endorsement of airplane manu- /A 
facturers, aeronautical experts, aviators and leading aero clubs. 
Every Lesson, Lecture, Blue -Print and Bulletin is self- explanatory. American school 

You can't fail to learn. No book study. No schooling required. 
Aviation 

g q ' 4315. Deorborn Street 
Lessons are written in non- technical. easy -to- understand language. Dept. 7444 

you'll not have the slightest difficulty in mastering them. The Chicago, Illinois 
Course is absolutely authoritative and right down to the minute without any obligations 
in every respect. Covers the entire field of Practical Aeronau- on my part, you may send 

ics and Science of Aviation in a thorough practical manner. Under our expert direction, von ' me full particulars of your 
get just the kind of practical training you must have in order to succeed in this wonderful course in Practical Aeronau- 
ndustry. tics and your Special 

What Our Students Say: 
Mr. Stanfield Fries 

Fort Bliss, Tex. 
My estimation of the 

new course is excellent; 
it could positively not he 
any better. 

Mr. Z. Purdy 
Shreveport, La. 

It is hard to believe 
that lessons on such a 

subject could be gotten, up 
in such an interesting 
manner. 

Mr. Lloyd Royer 
Haigler. Neb. 

I can hardly thank you 
enough for the way you 
have personally taken up 
my enrollment. 

Mr. Mayne Eble 
Manistee, Mich. 

i believe I learn more 
from my lessons than an 
aviator who takes his first 
lesson with an airman in 
an aeroplane. 

Earn $50 to $300 
per week as 

Aeronautical Instructor 
$60 to $150 per week 

Aeronautical Engineer 
$100 to $300 per week 

Aeronautical Contractor 
Enormous profits 

Aeroplane Repairman 
$G0 to $75 per week 

Aeroplane Mechanician 
$40 to $00 per week 

Aeroplane Inspector 
$50 to $75 per week 

Aeroplaoe Salesman 
$5000 per l car and up 

Aeroplane Assembler 
$40 to $65 per week 

Aeroplane Builder 
575 to $200 per week 

t NNW ttto 

SEND THIS 
Special Offer NOW ! COUPON TODAY i 

It is our duty to help in every possible way to supply the urgent need for graduates of this great I 
',.t7 ntC 

school. 'e have facilities for leachnig'a few more students. and to secure them quickly we are 

making a remarkable Special Offer whichtwill he withdrawn without notice. Write tnday -or send 

the coupon --for' full particulars. Don't risk delay. Do it now- I .iddress 
. rl.._. 9444 rts.r Arcs ter 

431 S. Dearborn 

II 

LI'MITED ffer. 

AMERICAN SCHOOL OF AVIATION 

l'en benefit by mrntinninn thr "Etret rirai rsrrr imeo ter :riles, writitrq to advertisers. 
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"Twenty Years Ago" 
HE following is all excerpt from a letter 

which reached me a short time ago. I 
quote one of the paragraphs verbatim: 
"I am a widow with an only son. 

Jerome, who is an ardent reader of your 
splendid publication, which he has taken 

for over four years. is going into his twentieth year. 
For some time he has taken a correspondence course in 
electricity, and now he wants to enter an electrical 
school to learn the profession ill a practical manner. 
\ \'hile I know that he will make a success of it, I am 
somewhat troubled as I, as well as his Uncle, think that 
the electrical field just now is very much overcrowded. 
The reason why I write to you is to have your honest 
opinion and what you think of the outlook in the elec- 
trical field. Is there much chance for the young man 
and is there a future for him? " 

Without knowing just what branch of electricity the 
young man is going to choose, our answer of necessity 
must be somewhat vague. Nevertheless, we have not 
Cite slightest hesitancy in stating that not only is the 
electrical field not overcrowded. but there exists now, 
and there will exist for years to come a great shortage 
of practical electrical men. 

Ao field is as diversified as the electrical. Nowhere 
is there greater opportunity for the man who knows, for 
the man who specializes in any electrical line. As in 
every field of endeavor, it is primarily the knowledge 
of the man that counts. The field itself is secondary. 
But we earnestly believe that the man who has a gen- 
eral training in electricity has an open Sesame before 
him these days. 

\\'e are so busy and so engrost in our everyday 
work that we hardly ever stop to think how fast the 
world is growing and how tremendous the strides have 
been. all plainly due to the magic of the electric current. 

Let us see just how the world looked twenty short 
years ago, before the young man in question was born. 
It will surprise us. 

Twenty years ago, there were no electrical trains, no 
subways, which now whizz us daily to and from our 
work. Untold millions are invested in these enterprises 
and tens of thousands of people are engaged in the elec- 
trical end to operate these trains. 

Twenty years ago. we were still burning our inef- 
ficient canton lamps with their dull red light. Nobody 
thought of the brilliant tungsten lamps. Millions are 
invested in this industry alone, while thousands upon 
thousands of people are employed in it. What kind of 
light will we have twenty years hence? How many ad- 

laT143P- 

ditional millions will be invested in a brand new light- 
ing industry, and how many thousand workers will it 
employ? 

Twenty years ago the X -Ray tube was just emerging 
from the laboratory to save untold human lives. Today 
the X -Ray industry is one of the most profitable ones, 
there being close to a thousand concerns manufacturing 
these wonderful tubes. And the X -Ray is still the great 
"X" -the unknown. We don't know to this day what 
these rays really are. What the next twenty years will 
bring to this field is impossible to forecast. 

Twenty years ago there was no commercial nor ama- 
teur wireless telegraph, nor the wireless telephone. Can 
you imagine an ocean liner without its wireless today? 
And what of the countless millions invested in the wire- 
less industry? And if the tens of thousands of wireless 
experts, near -experts and plain workers were quad- 
rupled today. there would still be a dire shortage. And 
what impossible feats will "wireless" perform 20 years 
hence? \ Vireless power transmission alone will be an 
undreamt of huge industry. The mind staggers at the 
possibilities. 

Twenty years ago there were no electric heating uten- 
sils. There were no electric flat -irons, no electric toast- 
ers, no electric ranges, no electric heating pads, no 
electric water heaters, etc. While today the electric 
heating industry is a very important one, and growing 
by leaps and bounds. 

Twenty years ago there were no electric flashlights. 
Today it is a mammoth industry, with over 60 million 
dollars invested in it! Over 400.000 flashlights are 
turned out every working day in the U. S. alone! 

Twenty years ago the ubiquitous electric dry battery - 
the common dry cell -was practically unknown. We 
still had our messy wet cells. which somehow or other 
never worked. Last year in the United States alone 
there were manufactured dry cells to the tune of over 
40 million dollars! And every manufacturer is oversold 
for 1918! Aside from this the present dry cell is far 
from satisfactory. 

Twenty years ago there were no electric baby incu- 
bators which now save thousands of lives every year. 
There were no vacuum cleaners, no radium. no trans- 
continental telephone, no slot telephone. no high -fre- 
quency machines, no spark plugs to make automobiles 
possible, no moving pictures, no automatic -electric block 
signals to save thousands of lives. 

The list is as endless as are the prospects twenty years 
hence. Can anyone deny the wonderful future of elec- 
tricity in view of such facts? H. GERNSR.+ct:. 

W7,- 

The ELECTRICAL EXPERIMENTER Is publieht on the 15th of each month at 233 Fulton Street. New York. There tire 12 numbers per you. Subseripüolt price Is $1.50 a year in P. 8. and possessions, t'uuda and foreign countries. $2.00 year. L' S. coin as well os U. S. stamps accepted (nn foreign coins or swots,. Single copies. la rents each. .t sample copy will he sont gratis on request. Checks and money orders should he drawn to order of EXPERIMENTER PUBLISHING CO.. INC. If you hang.- your address toits, ns promptly. In order that copies are not miscarried or loot. A green wrapper Indicates expiration. No coules sent after expiration. 
All communications end contributions In this Journal should ho ad.irest to: Editor. ELECTRICAL }1XPEItI3lENTER 233 Fulton Street Now York. Unaccepted runtihu- 

(Ions e neat be returned unless full postage bas been Included. .ALT. accepted contribu- tions are paid for on publication. t special rate Is paid for novel experiments: good pbotogr eh, accompanying them are highly desirable. 
ELECTRICAL EXPERfIE.\s1'E1). Monthly. Entered as second -clue muter at the New York Post orne,, under Act of Congress of Meech 3. IS79. Title reuatered C. S. Patent Office. Copyright 1915. by E. P. Co., Inc.. New York. The Contents of this magazine are cepyrlghted and must not be reproduced without living full credit te the publication. 
The ELE(TRIC.IL EXPERIMENTER Is for sue et all neeraatoads In the Coiled States end Canada: also at Brentano's. 37 Avenue de Myers. Paris. 
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`LEARN BY DOING' 
The Only Way to Learn Electricity 

The only way you can_become an expert is 

by doing the very work under competent in- 
structors, which You will be called upon to do' 
later on. In other words, learn by di in,i. 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 Prac- 
tice 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. 

At this "Learn by Doing" School á man 
ilcquires the_art of Electrical Drafting; the 
best business method and experience in- Elec- 

trical Contracting, together with the skill to 
install, operate And maintain all systenms for 
producing, transmitting and using electricity. 
A school for Old and Young. Individual in- 
struction.' 

No previous knowledge of electricity, me- 
chanics or mathematics is necessary to take this 
electrical course. You can begin th course 
now and by steady application prepare your- 
self in a short time. You will be taught by 
practical electrical experts with actual ap- 
paratus, under actual' conditions. ..},5oo of our 
students are today successful electricians. 
Cone in and read their enthusiastic letters. 
Lét us explain this course to you in person. It 
you can't call, send now for 64 -page book - 
it's FREE to you. 

Nerv York Electrical School 
29 W. 17th St., New York, N. Y. 

i 
1 

Please .end FREE and without obligation , 
me your 64-page bud:. 

Ya,u, - 

1.., hrr;.f Jy menfiwrb:y flic -Electrical E.rtc.imcntn" h.n ztritiug ro aJrcrfiscrs. 
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Seaplane Radios Trawlers and Destroys U -Boat 
ONE of the latest official stories 

from London describes the won- 
derful, almost uncanny, hawk -like 
qualities of the modern radio - 
equipt seaplane. In this instance 

the seaplane was flying along on patrol 
duty when suddenly it spotted a Teuton 
"unterseaboat" resting peacefully on the sea 
bed. 

At once the seaplane officer sent out a 

submarine by cables. The submarine at- 
tempted to free herself, but without suc- 
cess. The seaplane signaled "You've got 
him !" and the destroyer answered, 
"Thanks! We'll give him five minutes to 
come up to breathe, but no longer!" 

When the time had past "Fritz" had 
not moved a foot -upward at least. The 
destroyer flagged a signal and the trawlers 
slipt a small tin of T. N. T. to the taut 

The Germans are loath to divulge U -boat 
casualties to anyone, even their own people. 
and especially among their naval crews. 
The Allies arc slowly but surely curtailing 
the activities of enemy submarines. This is 
so for several reasons, chief among which 
is the fact that the leading scientific minds 
among the Allied councils are at work on 
anti -submarine devices and schemes. 

The Americans have brought to bear on 

OftoriAt4- ->.,i-a.ri/tlr....y. _ 

Act 1- Allfes' Seaplane Spots U- 
Boat Lying On Ocean Bed and 
Radios Destroyer with Its Fleet of 

Trawlers Ten Mlles Away. 

Act II -The Trawlers Arrive, Get 
Out Treir Sweeps and Begin 

Steaming Toward Each Other. 

atr%- 
Act Ill -After Five Minutes Warn- 
ing for the U -Boat to Rise, a 
Charge of T. N. T. Is Slipt Down 

a Cable -No More U- Boat! 

radio call to a destroyer and her fleet of 
trawlers ten miles away. The aerial fight- 
ing craft never took its eagle eyes off the 
enemy submarine, but continued to circle 
around and around, making sure that it did 
not sneak away, as these sly craft are often 
wont to do. Shortly the destroyer and 
trawlers arrived on the scene ready for 
action under the direction of the seaplane. 
The trawlers got out their sweeps and 
began steaming toward each other. As they 
met their wires engaged the bow and stern 
of the submarine and began to pass under 
the submarine. Then the submarine re- 
leased two mines which the crews of the 
trawlers ignored with the reflection : "Her 
eggs can wait a minute." 

Then the trawlers crost and held the 

wire and let it slide down to the submarine's 
hull. An ominous silence rested on the 
strange stage setting for a few moments - 
moments that seemed like hours. Then the 
distant -like deep boom and two gigantic. 
foaming gray mounds of water presently 
muffled the explosion. The wires about the 
submarine snapt in the middle and the 
crews coiled them up. Meanwhile the sea- 
plane circled around a patch of oil that 
came to the surface and then notified the 
trawlers that the submarine was destroyed. 

The aerial observer then slipt a band of 
cartridges into his gun and sped off after 
the mines floating in the tide to burst them 
with rapid firing. The first mine sank punc- 
tured and the second exploded as the hullets 
reached it. 
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this problem a vast array of scientific talent 
-more than the average man would pos- 
sibly ever suspect. Secretary Daniels of the 
U. S. Navy Department has recently staled 
that a new anti -submarine device in the 
form of a "locater" is being tested out in 
practise and giving very favorable results. 

One Yankee inventor has perfected a 

sound -wave "sub." locating scheme, which 
lias proved of such a meritorious nature 
that the Naval Consulting Board has taken 
it up in earnest. Publicity cannot be given 
to this invention now, of course, but with- 
out mentioning harmful details it may be 
said that the idea is to send thru the water 
a powerful sound wave, as by means of a 
Fessenden sub -sea oscillator and theft to 
intercept the reflected wave or echo. By 
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RAILROAD TRAINING GIRLS AS 
TRAIN DISPATCHERS. 

One of the large eastern railroads has 
opened a building in Philadelphia, where a 
staff of competent teachers will instruct 
hundreds of girls in the art of train dis- 
patching. 

The picture 
shows one of the 
girl students seated 
at an electric 
switchboard in the 
school. On the 
table is a complete 
miniature railroad. 
operated by elec- 
tricity with switch- 
es, signals. sema- 
p h a r e s, etc., bi 
means of which 
the students are 
taught the dutie. 
of a dispatcher. 

The complete 
miniature electric 
railway would, in 
i t s completeness, 
tickle the boy Edi- 
son to his heart's 
content. It works 
just like the big 
railroads -only no 
one is killed or 
have their leg cut 
off, should the fair train dis- 
patcher make a 
mistake and trans- 
pose a freight and 
a passenger train 
at the wrong mo- 
ment. But she is 
reprimanded -never fear That's what the 
school is for -to teach the profession and 
teach it right, for railroading is one of the 

ELECTRICAL EXPERIMENTER 

most, if not the most exacting of vocations. 
And so it happens that we see few errors, 

even with beginners as we watch the deft 
fingers of the beskirted railroad students, 
as they push the buttons that cause the 
miniature semaphore lamps to flash red, 
then green- stopping trains in certain 
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"METERWOMAN" TO SEE YOU, 
SIR! 

Women will be employed by the Roch- 
ester Railway and Light Company as meter 
readers, beginning next month. The step has 
been taken to relieve men for military ser- 
vice and for urgent work in other lines. 

The women will 
be given a pre- 
liminary course in 
meter reading. 

Frederick W. 
Fisher, employ- 
ment manager. 
stated that the wo- 
men will wear 
an official badge of 
identification. Al- 
tho it will in many 
instances be neces- 
sary for the 
"meterwomen" to 
clamber into un- 
pleasant positions. 
they will not be 
required to wear 
overalls. 

Photo by Int. Film Serslce 
Here We Have a Glimpse of Miss America Learning to "Do Her Bit"- Students Are Taught 
Railroad Train Dispatching With a Complete Miniature Electric Railway Like That Shown. 

blocks and starting then again when the 
block ahead shows "clear." 

Hats off to the "Ladies of the Rail." 

WIRELESS 
PLANT IS 
SEIZED. 

A wireless plant 
thought to have a 
radius of several 
hundred miles was 
seized recently by 
Sheriff Applegate 
at Timber, a small 
community about 
20 miles from the 
Oregon coast. The 
plant. which was 

rather well concealed, was found at the 
home of J. E. Jacobson, who is ticket agent 
and operator for the Southern Pacific R. R 

measuring the time required for the recep- 
tion of the echo, and several other factors. 
the exact position distance of the "sub." 
can be ascertained on special. finely cali- 
hrated instruments. 

The Germans are, according to one writer 
who resided in their country not so long 
ago, making use of a clever sound wave 
stunt for locating enemy ships without 
using the periscope. This scheme involves 
nothing more or less than applying the 
principles of triangulation, well known to 
every student of civil engineering and sur- 
veyors, to sound wave propagation. reflec- 
tion and interception. One of the U -boats 
might, for instance, send out a powerful 
sound wave from an under -water oscil- 
lator ; this wave, especially if concentrated. 
would be reflected upon striking the hull 
of a steamer and at an angle. By under - 
water sound wave telegraphy two or three 
Lt -boats could quickly check up the angles 
of reflection and determine the speed, as 
well as the location of the steamer or war- 
ship, and without once showing their peri- 
scopes. This may be the answer to the 
Tusrania riddle -it is said that no U -boat 
was sighted. Another way of firing tor- 
pedoes accurately without taking sightings 
thru the periscope was described in the 
July, 1917, issue of the ELECTRICAL. ExPERI- 
'tESTER. 

\ Swiss electrical engineer, employed for 
the last ten months at the electrical works 
at Kiel and who has recently returned to 
Geneva. says that the Germans are making 
every effort to conceal their submarine 
losses, especially from the navy. because 
of increased difficulty in mustering crews. 
He estimates the Germans lost 30 per cent. 

of their submarines during the time that he 
was at Kiel. 

"I saw a score of submarines lined up 
in the canal undergoing repairs," he said. 
"They had been hit by depth bombs, which 
the Germans seem to fear greatly." 

The engineer added that there had been 
two serious mutinies at Kiel during 1917. 

WHAT IS T. N. T? 
Tri- nitro -toluol, or tri- nitro- toluene, or 

T. N. T. is a white solid which is easily 
made and which is safer to use than many 
other explosives. Chemically it is CH, C, 
H, (NO,),. It is made from toluol and 
nitric acid. The toluol is obtained as a by- 
product in the coke industry. There is not 
enough toluol prepared in.the United States 
to supply its present needs. The tar and 
illuminating gas of the city gas -works con- 
tain toluol. By making certain changes in 
equipment the toluol could be saved. Toluol 
in gas gives illuminating power, but if gas 
mantles are used its absence will not be 
mist. It is of no value in the gas used for 
heat. It lias been estimated that enough 
toluol is burned in illuminating gas in the 
United States in one day to make T. N. T. 
for 150,000 3 -inch shells. Three hundred 
pounds of T. N. T. are used in a single 
torpedo. 

CHICAGO HAS FIRST ELECTRIC 
FIRE BOATS. 

The first electrically propelled fire boats 
are in service in the City of Chicago. They 
are 125 feet long and can deliver 9,000 gal- 
lons of water per minute at a pressure of 
150 pounds to the square inch. 

ECUADOR AND PERU FAVOR 
AMERICAN ELECTRICAL 

GOODS. 
America's opportunity of increasing its 

sales of electrical goods in Ecuador and 
Peru during the absence of German com- 
petition is pointed out in a report made 
public recently by the Bureau of Foreign 
and Domestic Commerce, of the Depart- 
ment of Commerce. 

Before the war this trade was divided 
between Germany and the United States. 
the advantage being with the American 
manufacturer. The Government's report is 
concerned with the market as it exists today 
and the opportunities it offers for the 
future. 

Copies of "Electrical Goods in Ecuador 
and Peru," Special Agents' Series No. 154. 
can be purchased at the nominal price of 
10 cents from the Superintendent of Docu- 
ments, Government Printing Office, Wash- 
ington. D. C.. or from any of the district or 
co- operative offices of the Bureau of For 
eieli and Domestic Commerce. 

HIGHEST TELEPHONE LINE IN 
THE WORLD IN COLORADO. 

Engineers of the Mountain States Tele 
phone & Telegraph Co., have installed what 
they believe to be the highest telephone 
service line in the world. On the Denver - 
Leadville toll route the company has con- 
structed the section of the line that crosses 
Argentine Pass at an altitude of 13200 
feet. The newly -built section is only one 
and three- tenths miles in length. and it is 
estimated that the cost of construction was 
more than $12,000. 

BACK NUMBERSI -Many readers desire to obtain back numbers of this Journal. We have a limited quantity of these back Issues on hand and can supply them at the following rates: -Back numbers of the Electrical Experimenter not over three months old. 15 cents each: over three months old, 20 cents each; over one year old, 35 cents each. 
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Search -light "Sub" Destroyer for Ships 

IT has happened iou and then that a 

merchant vessel lia, past directly over 
an enemy submarine without knowing 
it. Likewise cnemy submarines have 
diced tinder steann,hips for one rea- 

son or another -perhaps to escape being 
rammed, or again to get a better chance 
to torpedo the unsuspecting vessel. Now 
Imagine what would happen if, just when 
the ship was over the sub -sea craft, it sud- 
denly turned on a battery of powerful 
under -water search -light projectors, as 
shown in the illustration! 

By H. Winfield Secor 

moved off the spot a matter of a few sec- 
onds. Also, the lower part of the hull of 
ships so equipt could be strengthened and 
double -bottomed to stand the extra strain. 
Besides. why have the depth bombs de- 
tonate so quickly? Considering that the 
target is, under these conditons, fairly sure 
of being hit, why not use magnetic tor- 
pedoes -each torpedo to be provided with 
a powerful electro- magnet, so that when it 
reaches the "sub's" steel hull it will be at- 
tracted and held. Then, with suitable time 
fuses attached for else by providing them 

b 

Sperry search -light, capable of developing 
over a billion candle -power in one concen- 
trated beam. 

This interesting scheme of onnbating 
submarines has been patented 1.y an Illinois 
inventor, Mr. George W. Fcister In his 
patent specifications. among ntl 'r things 
he says : 

"Tlíe present invention relate, i a device 
For torpedoing and destroying submerged 
objects such as submarines. and has for it, 
object to provide a device of this character 
which embodies novel feature, of construe- 

Cormcot 1,3: K. n. Cr 

A Recent Invention for Destroying Enemy Submarines. Which Involves the Use of One or More Powerful Electric Searchlights, the Beams 
of Which Are Projected Thru the Glass Windows In the Bottom of the Vessel's Hull. When a Submarine Is Spotted. the Observer ai 
Once Discharges a Depth Bomb, Which, if Fitted With a Strong Electro- Magnet. Will Attach Itself to the "Sub's" Hull, and Explode Later 

When the Time -Fuse Acts. This Allows the Vessel Time to Get Away from the Spot. 

As soon as the observer stationed inside 
the ship's hull sees a black hulk, he dis- 
charged a torpedo or depth Bomb with 
every chance of hitting its mark. Con- 
sidering that the projectiles would come 
fairly close or right on the target, they 
would not have to 1w loaded as heavily as 
the depth bombs ordinarily used, with the 
consequence that the vessel discharging 
them would not be in such danger of self - 
destruction or injury, as are the present 
destroyers and other craft. By means of 
time fuses suitably applied the depth bombs 
need not detonate until the vessel had 

with an electric diafram depth -gage deto- 
nator, as described in the January. 1918. 
isuc of the ELECTRICAL EXPERItrt:NTeel, the 
U -boat would continue on its way, suspect- 
ing nothing perhaps. unless it should have 
been the slight hump when the magnetic 
depth booth "took hold,', when suddenly - 
well, it would he all over for the faun sub- 
sea sailors in less time than it takes to 
tell about it. 

It is possible to sec a distance of 75 to 
i00 feet with modern high power electric 
search -lights under water. especially with 
such intensely powerful projectors as the 

tion, whereby a submarine. even tho tt may 
be submerged to a considerable depth, can 
he located from a vessel directly above 
the same and a torpedo projected with 
accuracy in the direction of the submarine 

"Further objects of the invention are to 
provide a device for destroying submarines 
which can be mounted without difficulty 
or great expense upon any small vessel of a 

sufficient size to carry a torpedo tube, which 
can he controlled by a single operator 
(providing only one sub -sea searchlight is 
used I. and which will make It easy to locate 

((pa/bored rn pang c6: 
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The Dictograph in the Trenches 
N our November, 1917, issue Mr. II. 
Gernsback showed graphically how the 
microphone could be used for trench 
warfare, and we showed several ap- 
plications how it was to be accom- 

plished. While the article was not official 
in any way and only showed the application 
as it existed in our minds, we are now 
happy to show actual photographs of the 
same idea, showing that the idea is now in 
actual use on the front, the strange part 
being that the several applications are 
exactly as shown by us in our article, 
which like many similar ones was only 
imaginary, we having no official infor- 
mation of any kind that the micro- 
phone was being used for such pur- 
poses. 

Our photographs show the dicta - 
graph at the front, and how our boys 
"over there" use the instrument to de- 
tect plans of the enemy. 

Illustration No. 1 shows one of the 
boys crawling up towards the enemy 
trench to place a highly sensitive trans- 
mitter. It will be noted that the trans- 
mitter is placed upright in an old to- 
mato can which easily camouflages the 
sensitive little instrument. As is well 
known these microphones are so sensi- 

necessary for him to lie perfectly still for 
perhaps hours at a time, as the slightest 
movement would draw machine gun or 
sharp rifle fire at once. When finally the 
man in "no man's laud" retraces his course, 
he must do so very slowly and cautiously, 
going backwards at the rate of fractions of 
an inch at a time, irrespective of the fact 
that it may be freezing or that the rain 
may come down in torrents. However, 
this is only one of the disagreeable fortunes 

i, then sprayed with finely divided metallic 
powders. The metallic particles are thus 
driven into the surface of the glass and a 
very durable metallic coating ensues. It is 
stated that when the under surface of the 
glass flask is treated with copper or alumi- 
num in this way the water can be raised to 
boiling point in three -quarters of the time 
that would otherwise be necessary, and, in 
addition, the vessel is much less liable to 
crack. One would imagine that this process 

would have useful applications for 
treatment of glass reflectors for light- 
ing purposes. 

The instrument known as the dicto- 
graph employs a super- sensitive micro- 
phone connected with a telephone re- 
ceiver and battery. The microphone 
converts the sound waves into corres- 
ponding electrical currents variations. 
which operate the receiver. 

INVENTOR CALLED BY U. S. 
TO FINISH U -BOAT DEVICE. 
Experimenting for a year with an 

invention aiming at the destruction of 
submarines, Prof. Harvey C. Hayes, 
head of the physics department of 
Swarthmore College, has been so suc- 
ce<sful that he has received a call from 

Photos Western Newspaper Union 

How Our Boys "Over There" Listen in for Fritz's Secret Confabs. A Super- Sensitive Telephone -Known as a "Dictograph " -Is Used For 
This Purpose. Flg. 1, Shows a "Sammie" Crawling Up Near An Enemy Trench to "Place" a Camouflaged Microphone (In a Tomato Can); 

Fig. 2, How the Dictograph Transmitter is Placed in a Dug -Out Near an Enemy Trench; Fig. 3, A Trench "Listening Station." 

tive that they detect a whisper at a distance 
of fifty feet. The sensitivity too is in- 
creased a great deal if the wind blows 
towards the microphone. 

Fig. 2 shows how one of the microphones 
is placed near the enemy trench in a sort 
of dug -out, but little ground separating the 
microphone from the trench. This is right 
under the enemy's parapet. 

In Fig. 3 a trench receiving station is 
clearly shown. At this station the intelli- 
gence is received by one or more operators, 
usually one listening, the other writing 
down whatever talk is picked up. 

It goes without saying that the successful 
placing of these detectaphones as well as 
the laying of the wire, which operations are 
always under direct fire of the enemy, is 
one of the most dangerous and difficult 
undertakings in modern warfare. It is a 

task allowed only to a man of iron nerve, 
and it takes much courage and good judg- 
ment not to blunder. 

During the night very often the presence 
of a man is detected, and it then becomes 

of war, and our boys do the work as cheer- 
fully as they do it efficiently. 

WHITE HOUSE ELECTRICITY. 
The White House at Washington is said 

to have the most intricate and complete elec- 
trical system installed in any building in the 
United States. There are in the mansion 
nearly 170 miles of wires, providing for 
3,000 incandescent lights, a bell system, and 
a private telephone system for the President 
and his family exclusively. 

NEW METHOD OF MAKING LEY - 
DEN JARS AND CONDENSERS. 
Long ago the tinfoil type of Leyden jar 

and condenser for wireless telegraphy and 
other purposes passed into oblivion, and in 
its place settled the copper -plated type. A 
new method of producing metal- coated 
glass for such purposes is described in 
Glashiitte, which, it appears, is a variation 
of the Schoop process. According to this 
method the surface of the glass is heated 
until it just begins to soften and the surface 

the United States Government to enter the 
national service. He refused to discuss par- 
ticulars of his new venture adding that he 
has been forbidden to disclosed the location 
of the laboratory where he is to continue 
his research work. 

Professor Hayes will be joined by five 
other physicists from the best universities 
and laboratories in the country in the Gov- 
ernment research work. They commenced 
work on January 1, Professor Hayes ex- 
pects to be engaged in this service for a 
year at least, and it is unlikely that he will 
return to Swarthmore at the opening of 
the next term in September. His family 
will accompany him to the site of the labora- 
tory. 

Professor Haves was in his fourth year 
as a member of the faculty of Swarthmore 
Çollege. Previous to his service in the 
physics department he was an instructor in 
research work at Harvard, where he took 
his doctor's degree. The vacancy caused by 
Professor Hayes' withdrawal will be filled 
by W. O. Sawtelle, of Harvard. 

www.americanradiohistory.com

www.americanradiohistory.com


\ 11. IyIö ELECTRICAL EXPERIMENTER 

"Electro- Magnetic Log" that Measures Ship's Speed 
TALK to any old -time jack tar or 

sailorman as to how they measure 
the velocity or speed of a ship when 
under way, and he will cut loose with 
a long tirade on the various merits 

and demerits of the immortal tafrail log - 
famed in song and story the world around. 
For the talfrail, he it known, gentle reader, 
is the hindermost deck rail on a ship, while 
the log line is the rope or cable which is 
heaved over said rail and into the briny 
billows below whenever the cocky commo- 
dore wishes to know how many knots the 

mechanisms used extensively on large and 
s.nall vessels leave something to be desired. 
They are not as simple or as accurate as 
they should be. 

Realizing these facts, two Boston in- 
ventors- Messrs. Smith and Slepian - have 
worked out a very ingenious and extremely 
simple electro- magnetic ship's log which is 
illustrated herewith. both in detail and ap- 
plied to a ship. It's principal feature is 
that it does away with all dangling thing - 
mahohs suspended from ropes or cables, 
and Which devices. owing to this fact, are 

exposed to the water; Fig. 2 is a longi- 
tudinal section of the magnetic device. 
while Fig. 3 is a wiring diagram of the 
electrical connections to the meter calibrated 
to read knots per hour, and Fig. 4 shows 
the distribution of the magnetic flux and 
the direction of the induced E. M. F. 

In the illustrated embodiment of the in- 
vention the magnetic flux is furnished by a 
permanent magnet, having a middle pole 
N and two side poles S. The magnet poles 
are long and narrow. The magnet is ar- 
ranged permanently in the ship's bottom 

LOG INDICATING 
INSTRUMENT 

MOU TEO FLUSH w THG 

HULL 

FIGI . 
FEECTRIG LOG 
oil SNIPS SPESO 

I N OI CATOR BOARD 
FOR BRIDGE 

F1 G.2 
ELECTRODES 

PEDESTAL 

ELECTRIC CABLES 
TO BATTERY ANO 

"LOGTAPPARATUS 

ZINC 
SULFATE 

FIG.3 RES. WIVT/11t 
17 

h 1 

BAT. 
LO W 

RES. 
PERMANENT" 
MAGNET 

IENDTS PER HOUR 
METER 

FIG.4 

%r. 
MAGNETIC FLUX LINES 

IN WATER - 

Copyright by E. P. Co. 

Every Yachtsman and Sailor Knows What the "Log Line" Is -It Measures the Speed of a Vessel Thru the Water by means of a Spinning 
Propeller Attached to Its Lower Extremity, Which Connects With a Dial Device at the Taffrall. Errors Are Liable at Any Time, Especially 
When the Observer Is Inexperienced. Here's the Latest -a pure "Electrical Log" Which Is as Rugged as It Is Simple. It has no moving 

Parts and Is Built Flush With the Hull. 

good ship is making. And how does the 
faithful mate take the log! Well, it's this 
tvav, fellow land -lubbers: 

As aforementioned, the log line is thrown 
over the taffrail and into the water. At 
the lower extremity of the line there is 
secured a propeller -like device which spins 
around at a speed proportional to the speed 
which the ship is making thru the water. 
The revolutions which the little propeller 
makes are transmitted to the deck rail by 
virtue of a flexible shaft, which connects 
with a dial and indicating arrangement, 
whereby it becomes readily possible, with 
the aid of a stop -watch, or by other means, 
to determine how many revolutions per 
minute the log propeller is revolving at. 
By referring to tables and other data pro- 
vided for the purpose, it thus becomes 
possible to find out how many knots you 
are making. But this is a round- about way 
of doing it. Even the new electrical log 

always subject to more or less error. This 
new electro- magnetic log is a fixture, once 
installed on a vessel; there are no pro- 
truding parts to be knocked off or damaged. 
and the indicating instrument reads off the 
ship's speed directly and accurately in knots 
or miles per hour. 

Here is the way in which the nest' electro- 
magnetic ship's log works: A magnet is 
placed on the ship's bottom so that the 
magnetic flux passes thru the sea water. 
The magnetic flux traveling with the ship 
thru the tvater generates a difference of 
electric potential in the water directly pro- 
portional to the velocity of the ship. These 
differences of electric potential are meas- 
ured and from them the speed of the ship 
is determined. 

In the drawings which illustrate the de- 
tailed construction of the invention, Fig. I 
is a perspective view of the inclosed magnet 
and electrodes, the lower face of which is 

so that the lower face of the magnet is next 
to the water. The magnet is insulated from 
the ship's bottom and the lower face of the 
magnet is insulated from the water by a 

plate of insulating material. The ends of 
the magnets are closed by plates of non- 
magnetic material. In the cavities and 
between the poles of the magnet are located 
two electrodes of amalgamated zinc. The 
cavities around the zinc electrodes are 
packed with zinc sul fat and the cavities 
are lined with insulated linings. In the 
insulating plate are plates or windows of 
porous earthenware thru which the water 
can seep, to form an electrical connection 
between the sea water and the zinc elec- 
trodes in the cavities. 

While the porous earthenware windows 
allow an electrical connection thru them, 
they do prevent any considerable diffusion 
thru them of the zinc sulfat so that the 

(Continued on page 863) 
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At War With the Invisible 

{e E tt,ust get .told .,t Professor 
Firman right away." I declared. 
finally "He should understand 
I is , io tell your father. Ava. 
while I locate the professor." 

\\ tth the pocket 'phone I reached Fir - 
man in a iew moments. Late as it was. 
his laboratory at Columbia University still 
claimed him. his energetic brain busy with 
the problem: that held the universe. To my 

By R. and G. WINTHROP 
¡CONCLUSION 

tremendous importance of what had oc- 
curred 

Another obstacle presented itst -lf tchen 
we reached Firman's laboratory. To secure 
the privacy he needed for his work he had 
double -barred all doors leading to his 
rooms, and, of course, had forgotten my 
promised visit as soon as the 'phone was 
out of his hand. But such trifles were not 
to stop me on this night. 

in picturesque phrases how much inn er the 
inefficient police were going to allot\ 
drunken aerists to go around smashing 
busy people's windows. 

"Its all right. Firman." i assured him 
"This isn't an accident. It's Elvan." 

i was brimming over with supprest ex- 
citement. hope and happiness. The sight 
of his strong face. its massive features out- 
lined clearly in the moonlight, heightened 

. Arranging Hls Apparatus, Professor Firman Placed Ava's Arm Before the Helium- Planoscope Screen and Directed a 
Powerful Helium Ray Upon lt. An Outline of the Flesh and Bones Greatly Enlarged Was Visible, and Around the Wrist 

Was a Circlet of Tiny and Heretofore Invisible Bells." 

demand ul,tt he come at once he turned a 
deaf ear. Nothing could take him from his 
work. Fen entiv i cursed his stubborn- 
ness. but the difficulty was a minor one. it 
the mountain would not come to us we 
could readily go to the mountain. Telling 
him to expect me in a few minutes, i 
hastily replaced my 'phone and turned to 
greet President Venasarol, who was ap- 
proaching. his mouth open in bewilderment 
at the excited account his daughter was giv- 
ing him of my discovery. I added a few 
words, grasped Ava's arm and hastened off 
with her, leaving the honorable Peros still 
dazed and only half comprehending the 

Leaving Ava to await my return on the 
roof, I sank slowly to the upper story of 
Schermerhorn Hall, where several lighted 
windows showed the presence of workers. 
I selected the largest window on the sup- 
position that it must be Firmans, and 
brought the nose of the plane against it 
with just enough force to send the glass 
crashing to the floor inside the room. A 
high -pitched voice, lifted in bitterly com- 
plaining profanity. satisfied rue that I had 
struck the right one. No one could stvear 
like Firman! 

In another moment he appeared at the 
opening. peering out angrily and inquiring 

the feeling of confidence that had possess 
me from the moment I saw Ava. Firman 
was the mental giant of this scientific age. 
\ \'ith the help I could give him I kne\t we 
would solve the deadly riddle of invisible 
attack on our world and sate it from de- 
struction. 

"Elvan!" his shrill voice -which always 
startled those who met him for the first 
time by its incongruity- with his great hulk 
-rose still higher in surprise. "You! 
Well, tvinat in hell do you want to smash 
my window for ?" 

"What in hell du you want to bar all 
your doors for:" I retorted. "i had to get 

Th principle of physics not generally known. We cannot make a perfect mirror, but if we could, the mirror would be "invisible." Any object that 
is not primarily luminous in itself is seen by scattered reflection. If a surface was made so as to be perfectly reflecting, then all the light that fell upon 
it would be reflected, and this reflected light would reveal to the c e the source of the ligbt before reflection. The reflecting surface itself would not he 
visible This phenomenon is known technically as "specular reflection." The reason we see polished surfaces is because of the imperfect reflection from 
such objects, the light being reflected in various directions 
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The "May" Number 

Well, Friends. we store lire pro- ° cured some mighty interesting arti- __ 
ryes for the "May" number of the 
r.I.ECTRICAL EXPERIMENTER, if we do E 
say it ourselves. And while we are 
on the subject, please note that in the a 
issue before you, we have a page coo- 
titled "The Editor's Mail Bag." We 

E. ought to receive a sufficient number E 
of good. conscientious letters frown 
our readers regularly to fill up that E 
page erery month. Why don't you - 

`_ write its a short letter now and then? E 
Tell us what you .canf and we will do E 
our best to publish it. A little friendly E 

E. criticism now and then, is relished by - the best of Editors. We can't read E--- 

your mind, therefore tell us what you E 
think -it will cost you three cents- E ° that's all. Now for the "May" E. E.: 

"Now Radium Emanation is Help- E 
ing to Cure the Sick." by George E II alines. - 'Electric l'acnrtnt Tubes -The E E Principal Types and Their Uses." by - ,I. Winfield Secor. 

E "Shooting Electrical Troubles on 
Automobiles- A Clear Treatise on 

E Ilow to Test Your Batters, Motor, 
tvenerator and Wiring." - "Experimental Electrical Furnaces" 
-an instructive and well illustrated 
discourse by an expert. 

"New Electric Stage Tricks." _ 
E "Theory of Tuninn , Wave Lengths 1 

and Ilarmonics " -o distinct import- ° mncc to all Radio Indents, by Prof. 
E F. E. Austin. Instructor Electrical 
g- Engineering. Dartmouth College. 

"Experimental Alcchanics "- Part E Ill. by Samuel Cohen. E "flow to Build an Electrically 
mPlayed Piano " -a real "live" article, 
by Charles Horton, Consulting Engi- - 
u Cer. 

Research and Its importance to 
Human Progress,' by I)r. IV. R. E Whitney. Research Laboratory. Gen- - 9 era! Electric Co. 

E "iVave- meters -Their Uses and E Construcvion " -Pari III, by Morton a 
ll,. Sterns. 
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in somewhere. Don't waste time arguing. 
but hurry around and open the doors. i 
hrtve something tremendously important to 
show you." 

I could hear him muttering unfavorable 
comments on importunate 
friends in general and me 
ill particular, as he left the 
window, while I hurried 
back to Ava. A few mo- 
ments later the three of us 
were seated around a 
table piled high with in- 
struments and jars of sub- 
stances. Firman pushed 
them aside with an im- 
patient gesture. 

"All worthless," he re- 
plied, briefly, in answer to 
my inquiring glance. "Not 
a single clue." 

1 smiled at him with an 
encouragement hardly yet 
justified. "The clue is 
Itere," I said, and pointed 
to Avá s wrist. 

As quickly as I could I gave him all the 
facts that we knew. Before I had fin- 
ished he was already bending over Avá s 
arm, his black eyes sparkling with eager- 
ness, his lips pursed beneath the large, 
aquiline nose that marked his ancestry. 
Deftly his fingers past over and around 
the invisible bracelet. Murmurs of sur- 
prise, commendation and pleasure carne 
from him as his penetrating mind grasped 
the properties of the strange ornament. 
Finally he sat back, a peculiar smile of sat- 
isfaction lighting tip his expressive face. 

"Extraordinarily clever," he declared 
approvingly. "but simple." He paused. 
"Yes, simple -quite simple." 

I bent over the invisible wonder with 
him. "What is it ?" I asked. 

"Nothing more than a system of mir- 
rors," His hand toyed with the circlet 
n Avá s arm. "The inventor has merely 

made use of the principles of reflection and 
refraction of light. Each of these facets 
Is a tiny mirror of some substances I don't 
know yet, but it must be something that 
reflects the light corpuscles with abso- 
lutely no diffused rays. That snakes the 
mirror invisible in itself. (See note foot of 
page 818.) Furthermore he has joined these 
miniature reflectors to each other at such 
angles that a ray of light, striking upon any 
one, is bent from mirror to mirror until it 
emerges on the reverse side, at a point di- 
rectly perpendicular to its point of entrance. 
Here is the idea, roughly -" 

He drew a sheet of paper to him and 
apidly sketched a circle with a series of 

points which he labeled a, b, c, d, e, f. m. 
n , n, p , r, s. 

"You understand, of course, that I have 
indicated here merely the surface mirrors. 
Between each two of these is probably a 
series of double refraction surfaces to re- 
ceive any rays that might otherwise be de- 
flected to the observer's eye. But, gener- 
ally speaking, this is what happens : The 
light from any object, as, for instance, the 
young lady's arm. strikes upon ten and is 
reflected through f, e, d, c, b or n, o, p. r, s 
(depending upon the angle at which it en- 
ters) emerging at a, exactly opposite. To 
our eyes, unable to perceive the inter- 
mediating surfaces, the light seems to comae 
directly from the arm!" 

Ile paused, glanced swiftly from one to 
the other, as tho keen to see whether we 
were following his exposition, and then 
went on with increased emphasis: "You 
see the result! The bells, under their re- 
rnarkable covering, are entirely invisible! 
The same thing happens from any other 
point. Looking at b, the light from the ob- 
ject at n would seem to be coming in a 
straight line; from s we would see the oh- 
ject at f, and so on. It is all very simple 
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I le ended kith one 
dry smiles -- after 
has worked it o t for us!" 

I drew a deep breath in 
the startling ingenuity that 

of his queer, 
some one else 

admiration of 
had conceived 

"'there is no doubt :shout it. They had 
only to inclose their plane; in cylindrical 
or spherical coverings, built on the princi- 
ple of this bracelet; hut, of course, on a 
tremendously larger scale. Then, by ap- 

ph ing the silencer to their 

SYNOPSIS -PART I. This gripping scientific story deals with a 
"War of the Worlds " -an inter -planetarian struggle for supremacy -the 
scenes of which are laid in the year 2011. The planet Mars, with all her 
super -intellectualism, has made war upon all the planets. The hero is 
a special war correspondent of a New York newspaper, who, while de- 
tailed to the reception in Paris of the War Commission from Venus, 
becomes enamored with the beautiful daughter of the president of the 
visiting commission -the Honorable Peros Venasarol. She possesses a 
most remarkable bracelet -which is not only invisible but contains a set 
of tiny bells. The hero notes this bracelet carefully, for it apparently is 
something beyond earthly understanding. Suddenly the correspondent 
is summoned back to New York by his editor -he flies across the Atlantic 
over night. Philadelphia and London had been wiped off the face of the 
earth -swallowed up. Did an earthquake do it? Were the Martian 
'planes getting thru the earth's air patrol fleet -and, even so, why didn't 
the selenoid towers indicate their approach? 

this strange object and the acumen that 
hael penetrated the mystery. 

"Then this is the method by which the 
Martians have raide tneu,se Ires invisible 
to us!" I exclaimed. 

motors, t h e y could ap- 
proach us unseen and un- 
heard, to plant the con- 
tact points for the atomic 
detonators wherever they 
chose and send them off 
with a current from their 
selenium cells as soon as 
they were at a safe dis- 
tance." 

"Why didn't the selenoid 
towers record their pre , 
once'" 

"For the same reason 
that our eyes didn't. The 
sol -rays past around their 
mirrored surfaces, so no 
image was recorded on the 
plates." 

"Does tits mean that 
you can now prevent further attacks ?" 
asked At a. She had risen and stood like 
, goddess from her own planet, her whole 
figure tense with the sudden animation of 
hope and victory. 

Firman and I started, almost guiltily. 
in the satisfaction of having solved the 
mystery we had forgotten the danger still 
ahead of us. 

Firman smiled up at her admiringly. 
Something of her unearthly beauty had 
arrested even his usual cold indifference 
to the charm of femininity. "You are 
right," he admitted. "Our work has only 
begun. But I have an idea that may work 
not successfully. Bring your precious 
bracelet in here.' 

I lc lifted his immense frame from the 
chair and led us to the projecting room 
adjoining his laboratory. Arranging his 
apparatus, he placed ; \wá s arm before a 
I- felium- l'lanoscope screen and with a few 
swift adjustments directed a powerful 
helium ray upon it. Eagerly we crowded 
around it. An outline of the flesh and 
bones greatly enlarged was visible, as in 
an ordinary .0 -ray photograph, and around 
the wrist teas a circlet of tiny bells! 

I found myself clearing my throat 
hoarsely as tho choking. Before I could 
litter a word of explanation Firman was 
saving with deep satisfaction: "Just as I 
expected! The substance of these mirrors 
is transparent to the helium ray. Now. 
then, you two leave me alone to work out 
my plans -and, Elvan -" He caught me 
by the shoulder as we were passing out. 
The deep lines in his swarthy face wrinkled 
witll sudden relief into a grim smile. Sheer 
mental power had seen, grasped and already 
was at work on the problem. The acquisi- 
tive, searching brain had selected. classified 
andswas inwardly ordering about the princi- 
ples of science that would cope with the 
menacing disaster. He dropt into an almost 
whimsical mood, the great commonplace - 
ness of him returning to ordinary banter. 

"\ \'hen the Council meets again, Elvan," 
he went on, "let them get ready a final 
answer to the Martian demands: let them 
tell those damned devils that they can go 
right straight to -O. I beg your pardon -I 
forgot the girl! Well, anyway -Good 
night! I'll call you as soon as 1 have 
things shaped up." In another moment he 
was gently but firmly thrusting us into the 
outer corridor. His door shut with a de- 
cisive snap that found an answering echo 
of confidence in my heart. The master 
was at work! 

Sunday past quietly. The outside world 
knew little or nothing of the mighty proj- 
ect at work within that fateful laboratory. 
That sane evening the interplanetary Conn- 

(Continued on page 871) 
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"Yes or No" an Electrically made Drama 

HUMAN nature! An unfathomed 
source from whence must spring 
the theme upon which every truly 
successful play is built. First - 
nighters and frequenters of New 

York's "Gay White Way" have been liter- 
ally "fed up" with the eternal triangle; 
therefore it is somewhat of a miracle when 
a new play can so impress an audience as 
to make it sit up and take notice! 

The seemingly impossible has been real- 
ized in Anderson and Weber's new thea- 
trical production bearing the title -"Yes or 
No." Under a new setting and manner of 
presentation we see a vital human issue 
argued and answered in the "uptown home" 
amidst richness, sumptuousness and splen- 
dor -and on the other hand in the "down- 
town home" with poverty, pathos and 
squalid surroundings on all sides. A most 
graphic story of American wives and their 
homes. 

The play proper is preceded by a prologue 
revealing a discontented wife about to run 
away from home with her neglectful hus- 
band's false friend. As she wavers on the 
brink, hesitating whether to say "yes or no" 
-the voices of her aunt and mother speak 
-and beg her to listen to a story of two 
women and how they met the same crisis 
in their lives. 

Then follows the dual story of how two 
neglected wives each met a situation in 
which they were highly tempted to wander 
from the straight and narrow path. The 
wife of luxury, whose particular curse has 
been idleness, yields to temptation and rues 
it; the other who has seen nothing but 
drudgery resists and is more fortunate. 

The epilogue brings the two stories to- 
gether and the experiences set forth teach 
the wife of the prologue a strong lesson. 

The cast is notable, both by its numbers 

By George Holmes 

and excellent portrayals. Suffice it to say 
that everyone acquitted themselves admir- 
ably. 

The stage mechanism of this simultane- 
ous narrative has been conceived by Jesse 
J. Robbins, and is a distinct as well as 
surprising novelty. The various settings 
are permanently arranged on three movable 
platforms, with guides arranged to keep 
them plumb and in place. They operate 
noiselessly, being supported on rubber tired 
wheels. The electrical equipment, includ- 
ing the lighting and the control of the 
electric motor is such that it moves with 
the platforms. 

A large electric motor is set in the cellar 
as shown, of about IO horse -power capacity 
and arranged with two rope winding drums. 
one of which revolves rather fast, and the 
other slow. The "prologue" takes place on 
platform No. 1 -and while the two voices 
are speaking, telling the young wife to 
hesitate, the platform in the semi -darkness 
(this scene taking place with just a ray of 
moonlight coming thru a bay window) is 
moving slowly toward the back or "up 
stage." This is accomplisht by the opera- 
tor in the cellar who pulls on cable No 1, 
by winding it on one of the motor driven 
drums. As soon as the last words are 
spoken, the stage is in darkness and scenes 
numbers two and three are quickly brought 
together with cable No. 3 by snubbing it 
on the fast drum -Scene two being the 
"uptown mansion" and scene three the 
"poor down -town home." By an ingeni- 
ous arrangement two moving curtains. 
working automatically, block out scenes 
two and three while scene one is being 
moved, but as soon as that has been set 
back, the curtains keep moving to it so as 
to be out of the way when scenes two and 
three are brought together. 

There is no division wall between the two 
sets and both are always in view. Ent only 
one scene is used at a time. Attention is 
focused on the side where the action is 
progressing by a clever arrangement of 
lights. 

On the front of the auditorium balcony are 
six pairs of "baby spotlights," one in each 
pair giving anther light and the other white 
light. \Vhen the scenes of luxury and 
idleness are progressing, they are illumi- 
nated with amber light ; the other side of 
the stage being in deep shadow. The tene- 
ment scene, in turn, is flooded with white 
light and the amber rays dimmed. The 
effects of contrast are telling and exceed- 
ingly novel. 

After the first act the two clamps on 
cable No. 3, are placed in the new positions, 
PI and P2, as indicated. The end of cable 
No. 3, with clamp No. I is shifted to plat- 
form 3- position (PI) by the stage at- 
taches, while clamp No. 2 is shifted to plat- 
form 2- position (P2). Each platform has 
a small trap -door as indicated, which gives 
ready access to cables and clamps. The 
work of changing the clamps on the cables 
is the work of but a few seconds and 
easily accomplisht. The positions of plat- 
forms 2 and 3 are not changed during the 
progress of acts one. two and three. 

At the end of the third act the stage is 
darkened and cable number 3 is worked on 
the motor -driven drum in same direction 
as previously, thereby pulling the two plat- 
forms apart. Cable number two is pulled 
next, bringing platform number one and its 
setting "down stage." Then the lights go 
up, friend wife sees how narrow has been 
her escape, hubby comes home, and this 
being her birthday, a grand party takes 
place and "all's well that ends well." 

STATIC ELECTRICITY AND THE 
AUTOMOBILE. 

Have you ever stood on a crisp, cold win- 
ter morning on one of our asphalt streets 
and watched automobiles whizzing past, 
which may have temporarily blocked your 
progress across the streets? Like as not you 
have heard a peculiar swishing sound not un- 
like the sound produced by escaping steam, 
the sound being apparently produced by the 
wheels of the automobile. It probably oc- 
curred to you that this sound was totally un- 
like the sound you hear 
at other times of the 
year, as for instance on 
a warm summer morn- 
ing or on a wet day. 

If you are at all ob- 
servant you must have 
wondered at the great 
difference in sounds. 
There is, of course, an 
explanation. On a cold. 
crisp winter morning, 
the conditions for static 
electricity are ideal. Any 
possessor of a static 
electric machine will 
readily confirm this; 
hence, we find that an 
automobile. which is 
nothing hut a huge 
static machine on rub- 
ber rollers rubbing 
against a highly electri- 
fied asphalt pavement, 
produces static electri- 

city in an abundant quantity. As any owner 
of a static machine knows if the crank is 
turned and the electricity escapes, a peculiar 
hissing sound is observed which is due to 
the fact that the static electricity escapes 
into the air. The same thing happens when 
an automobile runs at high speed along the 
asphalt, the electricity emerging from the 
rubber tires and escaping into the surround- 
ing air with the aforementioned swishing 
noise. In this case the automobile is nega- 
tively charged, while the ground (asphalt) is 

positively charged, and the high speed of the 
rubber tires rolling along the asphalt pro- 
duces a sufficient electro- static stress which 
may amount to several thousand volts. This, 
of course. charges or electrifies the automo- 
bile to a high degree. and it has often been 
noted by motorists, that long sparks can be 
drawn from such an electrified automobile 
the minute it comes to rest. Of course, this 
charge is dissipated and lost a few minutes 
after the car comes to rest. 

While there is no danger, as a rule, by 
thus highly electrifying 
an automobile, it some- 
times happens that 
should a person. who 
had not been riding in 
the same car and who 
stands on the ground 
should touch the gaso- 
line tank (which per- 
haps had been leaking). 
an explosion often fol- 
lows. The reason for 
this is that the car is 
still highly charged. 
while the body of the 
third person presents a 
good path for the elec- 
tricity to surge into the 
ground, and if the 
spark made is anywhere 
near the gasoline tank. 
of course, results are 

Did You Ever Hear the Strange. Swishing Sound Made by an 
Along the Asphalt on a Clear Cold Winter Day? If You Did 

Electricity Discharge. 

apt to be disastrous. Us- Automobile. Running ing anti -skid chains on You Heard a Static 
auto wheels obviates this. 
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" YES or NO" presents New Stage Features 
821 

StA6e floor proper 

ION 

Electric Motor 

Copyright by E. P. Co. 
The New York Theatrical Success, "Ves or No," Involves Some of the Most Novel Electrical Effects Vet Produced on the Stage. We Are 
All Accustomed to See the Front Curtain Rise and Fall on the Successive Acts In a Play. But Here No Curtain Is Used. Even While the 
Scenes Are Being Changed, a Powerful Electric Motor, Located underneath the Stage, Solves the Mystery of Moving the Scenes Noiselessly 
and Quickly In the Fraction of a Minute. In "Yes or No." the Prologue Takes Place on Platform No. 1: While the two voices are Speak- 
ing, the Stage Assistant In the Basement Snubs Cable No. 1 on the Motor Drum -This Slowly Moves Platform One to the Rear -Ali In 
Semi- darkness. In a Few Seconds the Stage Attaches Have, by Snubbing on Cable No. 3, Brought Platforms Nos. 2 and 3 Together, Which, 
by a Clever Electric Lighting Effect, Produce Alternately the Dual Scene of Luxury and Poverty Above Illustrated. By Reversing the Platform Cable Clamps the Scenes on Platforms Nos. 2 and 3 Are Pulled Apart, and, by Snubbing Cable No. 2, Scene One Is Brought Down 

Stage for the Close. 
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The Electrical Production of Synthetic Gasoline 
THE world needs gasoline- thousands 

of internal combustion engines are 
daily consuming untold gallons of 
the valuable fuel and have sent the 
price skyward at a rate that would 

give the average motorist heart failure. 
And just at the time that the situation prom- 
ised to become acute an inventor comes 
forward with an electrical method of pro- 
ducing it from kerosene, solar oil and low - 
grade distillates. 

Briefly the process is as follows: Take 
some kerosene, vaporize it, mix in a little 
natural gas and shoot a bolt of electricity 
turn it. Wash with acid, soda ash and 
water. then distill and you have pure, water 

which may hold from five to fifteen hun- 
dred barrels. This still is usually of cylin- 
drical form and is mounted on brickwork 
similar to a horizontal steam boiler. Fire 
is placed under the still and the tempera- 
ture of the oil gradually raised. When it 
reaches a temperature of 90 to 100 degrees, 
Fahrenheit, gases will pass over into a 
condenser which consists of a large coiled 
pipe immersed in a tank of water. These 
vapors condense and thus is obtained high - 
proof gasoline or petroleum ether. 

The temperature is further raised until 
all the gasoline vapor passes over. The 
end point or the maximum temperature at 
which gases are allowed to pass over is 

at will; that is, obtain all paraffin or all 
gasoline, as desired. By studying the con- 
stituents of the various hydrocarbons, \Ir. 
Cherry noted the fact that if natural gas 
could be combined chemically in proper 
proportions with the various distillates, he 
would then have gasoline. Acting on this 
he discovered that a high- tension electric 
current would affect the necessary reaction 
and produce gasoline. 

In practise, the still used is similar to 
that employed in refining crude oil, but has 
a perforated pipe at the bottom. The kero- 
sene or other low -grade oil is placed in this 
still and while being heated natural gas is 
forced into the perforated pipe and escap- 

General View of 
High Tension 
Gallery Contain 
ing Step - Up 
Transformers 
Used the New 
Cherry Process 
of Producing 

Gasoline 

Mr. Louis Bond Cherry, Inventor of 

L 
the Electrical Process for Making 

Gasoline, 

Switch -board 
equipment f o r 
Controlling the 
High Frequency 
Oscillating Cur- 
rent Used in 
Making G a s o- 
line for 10 Cents 

a Gallon. 

Upper End of Pipe Treatment Cham- 
bers. Showing 100,000 Volt Insulators. 

First Demonstration Plant 
for Producing Gasoline by 

Electricity. Oscillatory Spark Gap. for Interrupt 
ing 75 K.W. at 100,00 Volts . 

white gasoline that will clean kid gloves 
or drive a motor car. Simple, isn't it? 

But it took two years of experimental 
work to bring the process to its present 
practical condition. One of the illustra- 
tions herewith show Mr. Louis B. Cherry, 
the inventor of the process. and the first 
plant that proved his ideas practical. 

In order to understand the working of 
the Cherry process for producing gasoline 
it would not be out of place to describe 
briefly the usual process of distillation of 
crude oil. Then a better idea will be 
gained of how the new process can be 
readily adopted to the present refineries. 

The oil as it comes from the tvell is black 
in color, having a disagreeable odor and 
quite thick. In this form it is known as 
crude oil and, depending on the part of 
the country from which it comes, will have 
very little gasoline, or possibly as high as 
15 to 30 per cent of gasoline, in it. 

This oil is pumped into a large still 

-400 deg. F. This fraction or alt is known 
as crude benzine by the refiners and is then 
treated with sulfuric acid, soda ash, washed 
with water and redistilled. This results in 
the commercial gasoline used for motor 
cars. 

The above process takes out all the gaso- 
line, further heating causes kerosene, solar 
oil and heavy lubricating oils to pass over 
and condense in turn. This operation is 
known as fractional distillation, the residue 
remaining in the still after a high tempera- 
ture is reached being coal tar, which is the 
source of our dyes and other products. 

Now turning to the Cherry process. It 
is a well -known fact that all crude oil prod- 
ucts from gasoline to paraffin wax are 
hydrocarbons -that is. they consist of vary- 
ing mixtures of hydrogen and carbon. It 
is apparent that were some means found 
for controlling the relative proportions of 
the hydrogen and carbon it would be possi- 
ble to produce any of the various products 

ing up thru the liquid is heated to the same 
temperature and thoroly mixed with the 
oil vapor. This vapor then passes into a 

series of electrically heated pipes that have 
a central electrode, this electrode as well 
as the pipes being connected to a source of 
high- tension current of extremely high fre- 
quency. 

The gases are subjected to this silent 
discharge as they flow thru the pipes and 
their chemical structure is so altered that 
the resulting condensate is a crude benzine. 
For the proper results it is necessary that 
the temperature of the gases, their rate of 
flow, as well as the voltage and frequency 
of the current be properly adjusted. On 
treating the benzine so obtained a liquid 
results that cannot be detected from gaso- 
line-in fact. it is gasoline! 

To produce 60,000 gallons of gasoline by 
the above process daily, an electrical equip- 
ment rated at 75 K.W. (75,000 watts) is 
required. The illustrations give a good 
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idea of the apparatus employed in a plant 
of the above size. The general view of 
die high -tension gallery shows the trans- 
former in the background, with the con- 
denser used in the closed oscillating circuit 
at the left. Another illustration shows the 
rotary spark gap having ttyo large rotating 
disks littcd with plugs to obtain a high 
rate of discharge tiro the closed circuit, 
the primary of the oscillatory transformer 
being shown at the k ft. 

The treating chambers arc shown in an- 
.ther illustration in which the nixed vapors 

are treated. The large porcelain insulators 
an be clearly seen that insulate the central 
electrodes. The pipes are also wound with 
electric heating coils to obtain the proper 
temperature. 

All this apparatus is controlled from a 

switch -board that is shown in another illus- 
tration, which also mounts the meters that 
indicate the currents flowing in the differ- 
ent circuits at any time. 

The entire operation taking place at 
atmospheric pressure, it is a simple matter 
to tit the ordinary crude oil still with the 
necessary treating chambers and electrical 
equipment. Tests tend to prove that the 
cost of treating one gallon of kerosene does 
not exceed one cent, while the value of the 
process will be better appreciated when it 
is stated that it is practical to convert nearly 
all the volatile oils into gasoline without 
undue precipitation of carbon or the pro- 
duction of fixt gases. 

At a recent test it :r,s possible to change 
78.68 per cent of the kerosene used into 
pure gasoline. but the plant under con- 
struction is expected to raise the percent- 
age to 98 or 100. Mr. Cherry has offered 
to furnish the government all the gasoline 
it requires for a flat rate of 10 cents per 
pallor, and to say the least this offer has 
caused quite a commotion among those 
interested in gasoline production. 

Is this but another step along the rand 

The Tel antograpii. practically unknown 
to the vast majority of people not actively 
engaged in business. has become during 
recent years a very familiar and important 
part of the message transmission in com- 
mercial and industrial life of this coun- 
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to the production of gold from the baser 
metals? According to the more recent 
theories of the electrical nature of matter 
it should be possible to affect such a change 
by electrical means. All matter being made 
up of electrical charges, it merely remains 
for some one to fund a way of controlling 
the grouping of these charges and they 
can instantly produce anything from the 
material in hand. 

The kerosene vapor with which has been 
mixed natural gas, enters at A and passes 
into pipe B. The latter is of iron covered 
with a layer of electrical insulation, such 
as mica, shown at E. over which is wound 
the resistance wires G, for heating the 
chamber. Thee wires are in turn covered 
by a thick layer of heat insulating material 
to retain the heat and keep the temperature 
constant. 

The electrode D is mounted centrally in 
the- chamber. being supported and insulated 
by the porcelain E. At I is shown the ter- 
minals of the heating winding. 

The sectional view also shows the wiring 
to produce the high tension high frequency- 
currents required to treat the vapors. An 
alternating current supply is connected to 
the primary of the step -up transformer T. 
thru a choke coil CC. A condenser C is 
shunted across the secondary of the trans- 
former, while a rotary spark gap R serves 
to discharge the condenser periodically thru 
the primary of the oscillation transformer 
O. T. In this manner high frequency cur- 
rents are induced in the secondary of the 
oscillation transformer, which flow to the 

ARGENTINE GOVERNMENT 
WANTS ELECTRIC VOT- 

ING MACHINE. 
The Argentine government has invited 

American electrical manufacturers to submit 
bids on making and installing an electric 
voting machine in the chamber of deputies 
of Argentina. 

The Telautograph 
What It Is 

try. The Telautograph, as its name indi- 
cates. being derived from the Greek words 
"Tele" "Auto" and "Grapho," means. liter- 
ally translated, one's writing at a distance. 
It is a little more than a telegraph, in that 
the actual handwriting of the operator is 

transmitted almost in facsmile. 
To express it in another way, 

with the Telautograph you write 
over wires as with the telephone 
you talk over wires. 

/history. 
As with almost every new and 

important invention the history 
of the development of the Telau- 
tograph is interesting. because 
it lias spread over a long period 
of years and has required con- 
stant and unceasing effort of 
many inventors before the in- 
strument was brought to its pres- 
ent commercial and practical 
construction. 

Telautographs in one form or 
another have been invented and 
patented as far hack as 1876, 
followed by different ideas for 
acomplishing the sanie purpose 
in subsequent patents issued to 
different Wren in the United 
States and England in 1870, 18,9-1. 

1886 and 18S8. In these early 
types of telautographs the paper 
on which the message was writ- 
ten by the operator and also that 
on which it was traced by the 
receiving pen was caused to move 

The "Telautograph" -the Electric Machine That Writes. 
Intercommunicating Switch -box at Left Which Connects 

Any Desired Station. 
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rods ll, connection being made ,rum the 
other terminal to the pipes as shown at I 

The heating coils arc connected to the 
current supply thru an adjustable n -i,tanee 
not shown in the drawing. 

Sectional View of Electrified High- Tensior 
Vapor Chambers Used In Producing Synthetic 

Gasoline. 

continuously. necessitating con >iuerablr 
skill on the part of the writer in forming 
the characters to assure a legible reproduc- 
tion of handwriting and affording no facili- 
ties whatever for the transmission of fig- 
ures and sketches. 

:\ story is told by an old Chicagoan that 
one day in the winter of 18S6. or 1887. he 
entered the office of a friend, a well -knows. 
Chicago financier, and found this fivancien 
gravely watching a tall, gray -bearded mar. 
manipulate a cane and umbrella which had 
their handles hooked together. and was slid 
ing them about over the top of a Hat desk 
while he told of a new kind of telegraph 
that he had gotten up. The _ra}- bearded 
man was Elisha Gray. of telephone fame 
at si with the cane and umbrella he was 
demonstrating the principle of the now 
well -known Telantograph pen -arm mose- 
ment. 

Whether this story is true or not. it was 
about this time that Mr. Gray built his first 
telautograplt. It was smaller than a grand 
piano and its mechanism was composed 
mainly of weights and strings, but it worked 
and actually transmitted handwriting after 
a fashion over wires between the inven- 
tor's house and his laboratory, about five 
hundred yards distant. 

The results obtained with this crude in- 
strument were sufficiently encouraging to 
\l r. Gray to cause him to put in a great deal 
of hard work during the next few years, 
endeavoring to develop an instrument that 
)could he suitable for commercial use. 

(Continued on page 874) 
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Electricity in French Machine Gun Tests 

Fig. 1 -A French Underground Electrical Laboratory in Which Machine Gun Tests Are 
Conducted. The Audible Time of Reaction of 

a Machine Gun Is Being Measured. 

FLECTRICITY often finds peculiar 
applications in the present World 
War. Here are several views of a 
battlefield laboratory in France- 

that of M. Laby, the distinguished 
French expert, who is seen conducting ex- 
acting tests on the effects of machine gun 
operation on soldiers, as well as other re- 
searches on the action of these small but 
highly effective fire -arms, some of which 
are capable of firing from 400 to 1,000 shots 
per minute. 

Thus it is no easy problem to split up the 
seconds and fractions of seconds transpir- 
ing while one shot is occurring. The French 
machine guns have withstood the most rigid 
tests. 

Fig. 1 shows M. Laby measuring the 
audible time of reaction of a machine gun. 
On the table is a Ruhmkorff coil, used to 
produce a spark for the rupture of the cur- 
rent as well as a variety of other electrical 
precision apparatus. This laboratory is in 
a bomb -proof cave. 

Fig. 2 illustrates another French machine 
gun test -registering the respiratory varia- 
tions of rifle fire for the study of functional 
plasticity. M. Laby, the distinguished 
French expert, seen at the extreme right of 
the photo, is conducting the tests. 

The illustration, Fig. 3, shows the elec- 
tricsl apparatus for the study of the 
rapidity of the shocks of the machine gun 
in the repetition of a movement. These 
tests are being made also under the super- 
vision of M. Laby, military expert of the 
French Army. 

HEALTHFUL HEATING OF THE 
TISSUES BY ELECTRICITY. 

By Dr. Leonard Keene Hirshberg, A.B., 
M.A., M.D. (Johns Hopkins University). 
IF you can heat the human fabric by a 

variety of electricity, which has other 
virtues also, you may begin to relegate 

the hot -water bog to the rear. This can be 
done. 

Several thousand "milliamperes" or small 
electric units, can be past thru the living 
body with alternations of the electric cur- 
rent which amount to several millions a sec- 
ond. This yields a high degree of heat 
which passes thru the skin the same as X- 

Fig. 3- Experimental Apparatus Used In 
Studying the Rapidity of the Shocks of the 
Machine Gun, In the Repetition of a Move- 

ment. 

rays do. It is called "diathermia" or thru 
heating. 

This form of electricity is little known 
and therefore seldom used. Yet it per- 
forms wonders in the way of healing the 
tissues. 

Dr. Albert C. Geyser. Professor of 
Physiological Therapy at Fordham Univer- 
sity, New York City, stands in the fore- 
front of those who espouse the wide use of 
this type of electricity for the treatment of 
joint inflammations, swollen joints, and va- 
rious kinds of arthritis. 

It is the "high frequency" electric current, 
which makes this kind of heat. The re- 
sistance of the human textures to electricity 
is like their resistance to the fluid in a hypo- 
dermic syringe. 

If you would understand about this, you 
can picture the electricity as the fluid in the 
syringe. To overcome the resistance of the 
tissues, you must force the stuff strongly 
enough to overpower the resistance. 

Then you have deposited in the tissues 
the contents of the syringe or the electric 
machine. An ohm is the unit used by 
science to measure the amount of resistance 
to the spread of the electricity, just as 
pounds is used to measure the amount of 
pressure needed by hater to overcome re- 
sistance. 

A volt is the electric unit of pressure, and 
the rate of electric speed or flow is called 
the ampere. You could say of the syringe 
that the amperage or rate of flow into the 
human fabric needs an adequate amount of 
pressure or voltage, exerted upon the piston 
to overcome a certain amount of resistance 
or ohms. Thus if von read that a lineman 
was electrocuted by several thousand volts. 
you know it was the electric pressure. 

Alternating current electricity is a cur- 

Fig. 2 -This Picture Shows M. Laby, French 
Military Expert and Scientist, Conducting an 
Electrical Test for Determining the Respira- 

tory Variations of Rifle Fire. 

rent made by changing or alternating the 
direction of the electric flow or vibration 
120 times or more a second. It is an elec- 
tric current, which flows in one direction 
only 1/120 of a second, stops like the pause 
between two heart beats, and abruptly 
changes its direction. A complete cycle is 
then 1/60 of a second or sixty cycles to the 
second. When such a current alternates at 
more than 10,000 cycles per second, it is 
termed a high frequency current. 

If such an alternating current is past 
over a spool -called a coil -or wire on a 
cylinder, so one can slide inside the other. 
the latter coil or secondary circuit receives 
and has induced into it a series of electric 
shocks from the primary coil. 

The primary coil consists of fewer turns 
of coarse wire than the superimposed sec- 
ondary coil. This has thousands of convo- 
lutions of fine wire. 

This ratio of I to 1,000 has an important 
bearing on the voltage. If the primary coil 
gave 100 volts, 1,000 extra turns on the sec - 
onary will multiply the voltage to 100,000. 
This has been gained at the expense of rate 
of flow or amperage. This is known as a 
step -up transformer. A step -down trans- 
former is made by having the finer wires in 
the primary and the coarser wire on the sec- 
ondary coils. 

High frequency electricity is made at first 
from "a step up" transformer. When these 
100,000 volts are led into a pair of metal 
lined glass jars, called Leyden fors, which 
you can see in any electric supply house, it 
leads the current into a condenser. 

A condenser is a device where electric 
conductors such as metal, salt, the human 
body, or what not, are separated by some 
non -conductor such as glass, tissues, or rub- 
ber, which act as an electric sponge. 

A spark gap is connected with the Leyden 
jars. When the gap is closed the current 
flows onward. The negative and positive 
direction of the flow is quickly equalized. 
Every electric current, like gas or water, 
takes the path of least resistance. 

Open this gap ever so little, and it offers 
a resistance to the electricity. As a conse- 
quence it spreads all over the inside of the 
Leyden jar, until it accumulates a pressure 
strong enough to overcome and force its 
sway- across the gap that is open. 

(Continued on page 858) 
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Electricity to Prevent Future Fuel Crisis 
William H. 

4 T must never happen again " -is the 
unanimous verdict of Americans on 
the present fuel crisis. Much has been 
said in the past concerning the neces- 
sity for conserving fuel, but now that 

we have actually suffered from a shortage 
of coal there is no further room for aca- 
demic discussion. The time has come for 
action, and the important question of to -day 
is, therefore -"What can be done to avoid 
powerless factories and heatless homes. 
under no matter what unfavorable com- 
bination of circumstances ?" 

Our present difficulties arise from two 
causes: We steed more coal than can be 
mined, and the railroads, with their extra 
burden of war work, are unable to handle 
such coal as is being mined. A plan, there- 
fore, that would, while providing us with 
ample power, reduce our coal consumption 
per horse -power by at least one -half, and 
would at the same time increase the ca- 
pacity of the railroads and also reduce to 
a fraction the amount of coal to be trans- 
ported by the railroads, would appear to 
be a complete remedy for our troubles. 

Fortunately, we have such a remedy at 
our disposal and tho little or nothing can 
be done until after the war, except to use 
our existing facilities as efficiently as pos- 
sible, the application of this remedy is cer- 
tain to be the great work of American en- 
gineers during the next decade. This rem- 
edy consists in a general electrification of 
our industries, including much of our rail- 
road mileage -the current to be supplied 
from huge central generating stations con- 
nected together by power transmission sys- 
tems hundreds of miles long. 

SINGLE H/ G HL Y EFFICIEN7. 
4000011P. GENERATOR 

BY 
Easton, Westinghouse Electric & 

single cites or to relatively small areas. The 
time has lung past when a man can raise 
his own food, make his own boots, and pro- 
vide his own transportation, nor can these 
things be done by local concerns. Economy 
demands that most of our demands be sup- 
plied by agencies of a national, or indeed 
international, scope. The same is true of 
the generation of power. Small scale pro - 
duction is now out of the question. 

Were great electrical systems, such as 
described, now in operation, the present 
fuel crisis would not have occurred. The 
main reasons for this statement can be 
summarized as follows: 

1. Millions of horse -power of electrical 
energy would be generated from 
water -power and our coal consump- 
tion decreased by a corresponding 
amount. 

2. Where coal would still be needed for 
power purposes (as in the East), it 
would be utilized in huge generating 
stations burning less that one-half the 
amount of coal now needed to pro- 
duce the same amount of power. 

3. Many of these large generating stat- 
ions would be at the coal mines, and 
no railroad haulage would be needed 
to serve them. 

4. The problem of bringing coal to those 
stations that would be situated remote 
from the mines would be vastly 
simpler than that of supplying the 
thousands of small plants that exist 
at present. 

5. The electrically- operated railroads 
would be able to haul a much greater 
amount of freight in a given time than 

COAL USED 
/N/ HOUR RUN 

Mfg. Co. 
need be said. The folly of consuming mil- 
lions of tons of coal and oil when upwards 
of 60.000,000 horse -power of water -power 
arc allowed to run to waste is now fully 
recognized, and one of the first steps that 
will be taken after the war will be to con- 
vert this waste into useful energy. 

Coming to the second point, tho some 
water power is available in the important 
region east of the Mississippi and north 
of North Carolina, there is not enough to 
supply the needs of the vast industries lo- 
cated here, so that coal will still be re- 
quired here for power purposes until some 
new method of developing energy is dis- 
covered. What is necessary, therefore, is 
a more economical method of using this 
coal. One of the important recent tenden- 
cies in electrical development has been the 
construction of very large single generators. 
Fifteen years ago a generator of 7,500 
horse -power was considered immense; to- 
day several generators of from 40,000 to 
6o,000 horse -power are in operation and 
units of up to roo,000 horse -power are 
under construction. These great machines 
are far more efficient than smaller sizes. 
A 40,000 horsepower generator can operate 
at full load for one hour on ?bout 40 tons 
of coal (1 carload) ; whereas So generators 
of different sizes averaging 500 H.P. ca- 
pacity each (totaling 40.000 H.P.), require 
from 80 to 160 tons (4 carloads) to run 
at full load for the same time. The accom- 
panying sketch illustrates this fact forcibly. 
The amount of fuel that could be saved 
if most of our industries were supplied 
with power from such huge, centralized 
generators is obvious. 

80 ELECTRIC' GENERATORS OF VAR /OUS 
SIZES TOTAL /NG 4000011R REQU /REMA/YY 
TIMES AREA OF SINGLE GENERATOR, N/ /TH 
ABOUT Xi THE EFFICIENCY 

COAL USED 
IN / HHOURRU/Y 

,BOTH OF THESE ELECTRIC PLANTS 
DEVELOP 40000 H. R 

WH /CH WOULD YOU CHOOSE? 
One Thing Is Certain -the War Conditions Imposed on Us Has Brought to Light Many Inefficient Methods of Producing and Utilizing Elec. trlc Power. This Graphic Illustration Shows in a Marked Manner Just What Happens When, In a Given Case, We Permit a Whole Handful of Little Steam - Electric Generating Plants to Operate on Coal Fuel, Compared to the Galn In Efficiency by Centralizing All These Individual 

Plants In One Unit. 

It is true we are using electricity today 
to perform much of our work, but practi- 
cally all this power is generated and dis- 
tributed locally -either in small isolated 
plants or in central stations restricted to 

is now possible with steam operation. 
Let us examine these reasons in greater 

detail. 
As to the first -the use of our immense 

supply of water power -nothing further 

There is, however. a greater economy 
possible than the ahoye figures suggest. Let 
us suppose that 80 plants, which formerly 
needed generators aggregating 40,000 H.P., 

(Continued on page 873) 
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How the Mystic Current Makes Steel 
The accompanying illustration shows the 

gigantic electrically operated steel plate mill 
n a large Cleveland. Ohio, steel works. 

and registering and counting mechanism 
which has been extensively used in street 
railway service for several years. 

Fume of these steel mills are driven he veri- 
table monsters of electric motors. and to 
control them is not the easiest thing in the 
world. The white -hot steel billets emerge 
from the motor -driven rolls at the right, 
while off in a little room, hundreds of 
electric ringers are sending messages to the 
electric motors that run the machines. 

'Stop!" "Start!" "Slow !" "Reverse" is 
the endless. monotonous series of orders 
dispatched with the speed of lightning and 
the sureness of a trip -hammer blow. 

Men may come and men may go at the 
steel plant but the automatic motor control 
switch -boards keep up the heavy stream of 
steel production 24 hours a day, week in 
and week out. Today, hundreds of these 
powerful electric steel rolling mills thru- 
omit the length amid breadth of the land are 
humming away night and day - rolling. 
squeezing. and swaging the glistening white - 
hot ingots into sinews of war -guns, shells. 
torpedoes. aeroplane parts, engines. and 
stock for thousands upon thousands of 
other much -needed implements used by the 
American Sans of Mars.- -Photos courtesy 
G. E. Co. 

PLATFORM FARE BOX FOR 
SUBWAY SERVICE. 

For handling large crowds. such as in 
subways. elevated stations, terminals, etc., 
a Chicago concern has developed a motor - 
driven fare box, which embodies several 
interesting features, as applied to the stand- 

"Somewhere In Amer 
ica" This Gigantic 
Electrically Operated 
Steel Mill. with Hun- 
dreds of Its Brothers, 
Is Rolling Out Thou- 
sands of Tons of Steel 
for Guns and Ammu- 
nition with Which to 
Fight the Kaiser. In 
sert Shows the Almost 
Human E l e c t r i c 
Switch -Board Which 
Controls the 24 -Hour 
Daily Performance of 
the Whirring Monster 
Above. The Men Come 
and Go, but the Mo- 
tors Keep at It Con. 

tinuously. 

Heretofore large crowds at such points 
have usually been handled by means of non - 
registering hopper fare boxes which re- 
ceived tickets only. but with this improved 
box the paper tickets will be eliminated and 
the rider will deposit cash fare directly in 
the box as he passes thru the gates. the 
coins being automatically registered and 
deposited in a locked receptacle. 

This station platform box lias been tried 
out for several months in New York sub- 
way service with such satisfactory results 
that the Hudson & Manhattan Railroad 
Company has ordered a sufficient number 
of boxes to equip all of its stations, and a 
large order has recently been received from 
the New York Municipal Railway Corpora- 
tion. 

The hopper is of bowl construction. of 
liberal diameter, deep and with sufficient 
holes for all "rush- hour" requirements. As 
many as 119 fares have been handled by the 
box in one minute: its ability to handle 
fares is limited only by the speed with 
which it is possible to pass people thru 
the gates. 

The inspection chamber is of ample size. 
allowing ample lieht, with "baffle" plates of 
simple construction, insuring the coins lying 
flat on the black coin belt, giving a clear 
view of all coins at all times, yet shielding 
the operator's eves from all light by reason 
of the light being situated at the back of the 
box. The coin belt is of dark leather which 
causes all coins whether of silver, nickel or 

April, 19I8 

bronze. to show up in contrast, relieving the 
eye strain of the operator. This belt is 
operated over two rollers, the entire con- 
struction being very simple. 

From the agent's or operator's standpoint. 
he has clear vision and ample time for coin 
inspection without eye strain. He has a 
small catch to stop the coin belt. if needed. 
to call a passenger's attention to a false 
coin deposited. Should a mutilated coin or 
foreign material be dropt into the fare 
box, clogging or stopping the machine. a 
small crank is supplied which allows the 
operator to force the foreign pieces thru 
and clear the machine from all obstructions. 

Another valuable feature is, that during 
the removal of any of the parts of the 
mechanisms, the money is always fully pro- 
tected, because in the design of this box the 
feature of having the operating mechanism 
entirely separate from the coin receptacle 
and chamber is fully carried out. 

Further, with reference to collecting the 
money: The locking mechanism is so 
timed that the collector cannot insert and 
turn his key to unlock unless the current is 
out off the motor. This prevents the pos- 
sibility of money deposited in the hopper 
being past thru the box should the coin 
receptacle be out of place. 

After the collector has stopt the mechan- 
ism and unlocked the coin receptacle cham- 
ber. he cannot remove his key until the 
filled receptacle is removed and an empty 
one properly inserted and the coin receptacle 
's removed before the mechanism can he 
tarted again. 

In Boston and New York City. the 
Subways Are Using This Motor - Driven 
Fare -Box. They Take Pennies. Nick- 
les and Dimes. and Save Ticket Paper 

As Well As Congestion. 
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AUTO TRUCK "DOUBLES UP" AS 
LIGHTING PLANT FOR PARK. 

An automobile truck was prest into ser- 
vice to furnish lighting current for the 
Yosemite National Park when it was found 
impossible to complete a new hydro- electric 
station in time. 

WASHINGTON STATE COLLEGE 
TO HAVE SIGNAL CLASSES. 

Washington State College, Pullman, 
Wash., will heed the call of the government 
for 15,000 trained men for the signal corps 
and will attempt to provide between 50 and 
100 men qualified for this service in as short 
a space of time as is possible. Classes in 
signal corps work will be started immedi- 
ately. Training will be given in the inter- 
national wireless code, a speed of 20 words 
a minute in sending or receiving being re- 
quired before the completion of the course. 
The code to be taught is used thrttout the 
signal corps service in wireless, wigwag 
and buzzer signaling. 

A storage battery of the size which allows 
it to be substituted for the standard dry cell 
is now sold for use in connection with 
portable electric lanterns. 

THOSE "ODD" ELECTRICAL 
PHOTOS. 

The accompanying photo shows a really 
novel electrical effect -the kind we are 
after and stand ready to pay $1.00 cash 
each for. Say, readers, we really wonder 
if you have ever read the notice publisht 
on the title page of the "Question Box' 
in every issue for the past six months. 
This notice to all readers, whether regular 
subscribers or not, says that $1.00 will be 
paid for any photo we can use -but they 
should be "odd ones," like that below. 

The present picture is- perhaps the Radio 
hounds will swear it's nothing but a highly 
charged helix -a short -time exposure of 
the electrically illuminated "Captive Aero- 
planes" at Luna Park, Coney Island. The 
photo is not retouched and was copied 
directly. Now why can't we get dozens of 
other novel, odd, striking electrical photos? 
Something with a "kick" in them. Don't 
be afraid to waste a "film" or "plate" -take 
a crack at something. 1 f at first you don't 
succeed, etc. -you know the rest. 

Mr. Strickfaden took this photo, the 
original being of ordinary pocket kodak 
size, or 3% by 5% inches. 

Now, readers, and there are several hun- 
dred thousand of you, for the love of 

No! Radio- Hounds! It Is Not a Wireless 
Helix, But a Night Photo of the "Captive 

Aeroplanes" at Luna Park. 

Horse- thief Pete, get out that kodak or 
plate camera. Dust her off and go shoot- 
ing for that "odd photo." We know it's 
there, but as we can't travel all over the 
United States and thru foreign climes to 
ferret out these interesting subjects 

Patriotism, Dr. Garfield, 
MANY persons have undoubtedly 

wondered just how patriotic the 
various sections of the country 
were during the recent "blue" (iar- 
lield Mondays, when the wheels 

of industry and business were closed down 
by official order. We are fortunate in being 
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and New York 
to seen to swell rapidly until a saving of 
7-4000 kilowatt;, or 44 per cent. took place 
at 11 A. M. 

in the afternoon, Garfield Monday showed 
up about the same as the morning period, 
which snick be expected in view of the 
tact that industrial plants, offices, stores, 
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Combination load Diagram 
New York Edison Co & 

United Electric light &Power Co 

A- January 23.1918 (wed) 

B' February 4. 1918 (Garfield) 
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These To al Load Graphic Curves Show Plainly the Actual Saving in Electr cal Energy 
Brought About In New York City Alone on a "Garfield" Monday, as Compared to a Normal 

Work Day. 

able to present direct evidence for at least 
one important case, that of New York City. 
The accompanying graphic curves show the 
total consumption of electrical energy in 
kilowatts for a period of 24 hours on two 
different days -one a heat -less, fuel -less. 
work -less day, and the other a normal day. 

The upper curve shows the consumption 
of electrical energy on Wednesday, Janu- 
ary 23, 1918, and the lower, heavy line curve 
the amount of electrical energy used on 
"Garfield Monday," February 4, 1918. 

As a glance at the figures and curves 
demonstrate clearly, the greatest saving 
effected on Garfield Alonday, February 4, 
occurred at 5 :30 P. M. in the evening, when 
the Ncw York Edison Co. and the United 
Light and Power Co. together supplied 
about 112.000 kilowatts. At the same hour 
on a normal work -day. or on 'Wednesday, 
January 23, the "peak" of the load at 5:30 
P. M. shows a total consumption of ap- 
proximately 240,000 kilowatts, or the sav- 
ing at t1í6 "peak of the day's load was 
128,000 kilowatts, a saving of 53% per cent. 

From 12 o'clock midnight of Sunday, and 
on thru the early morning hours up until 
7 A. M. Monday morning, the difference in 
electrical energy consumed on a typical 
Garfield fuel -less Monday, as compared 
to an ordinary work -day, indicates that only 
a slight difference was effected in electrical 
energy saved. or, on an average, about 
8.000 kilowatts. 

Proceeding from 7 o'clock in the morning, 
the saving due to the closing down of in- 
dustrial nlants. office buildings and stores 

etc., were entirely closed down and the 
mean increase of about 10,000 to 12.000 
kilowatts in the afternoon is due largely 
to the theatres, a considerable number of 
which gave special Monday matinees. The 
theatres were allowed to remain open Mon- 
day afternoon and night by Fuel Adminis- 
trator Garfield, but were closed Tuesdays 
all day and evening. 

As the evening of Monday approached. 
or at the hour of b P. M., the highest point 
of the day's load occurred, which for Gar- 
field Monday was 130,000 kilowatts. As 
aforementioned, the total saving at the 
"peak" of the day's load due to the Fuel 
Administrator's order in closing all stores. 
except food and drug stores, besides fac- 
tories and office buildings. amounted to 
128,000 kilowatts saved, or 53% per cent. 

Curve "B" for Monday parallels on a 

hoover level in general the contour of curve 
"A" for Wednesday, and the reason why 
this is so. particularly in the evening period. 
is because of the extensive street lighting 
and traffic power requirements in such a 

large city as New York. The evening load 
factor remained fairly large from 7 to 10 
P. M. owing to the theatres and restaurants. 

From this point the load graph continues 
on downward until it reaches the end of the 
24 -hour period coming under the Fuel Ad- 
ministrator's orders, with a total energy 
consumption of 74,000 kilowatts. After 
passing I2 o'clock midnight of Monday. the 
curve would continue to drop to about 
54.000 kilowatts at 3 P. \l. 

Yes -New York City was quite patriotic! 

MONG the hundreds of new devices and appliances publisht monthly in the Electrical Experimenter, there are several, as a 
rule, which interest you. Full information on these subjects, as well as the name of the manufacturer, will be gladly fur - 

nisht to you, free of charge, by addressing our Technical Information Bureau. 
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ON Jan. 2, 1918, a call signed 
by Messrs. Frederick A. 
Scheffler, Charles Wirt, Sid- 
ney B. Paine and William I. 
Hammer was sent to many' 

of Mr. Edison's earliest assistants 
and associates requesting those who 
had entered his service before and 
including the year 1885, to attend a 
meeting at the Engineering Societies' 
Building, New York City, on the 
evening of January 24, 1918, with a 
view to effecting a permanent organ- 
ization. The forming of such an 
organization had often been broached 
by the men who had been intimately 
associated with Mr. Edison and his 
interests at his famous Menlo Park, 
N. J. Laboratory, 65 Fifth Ave., 
(New York headquarters of the Edi- 
son Electric Lighting interests), the 
Edison Lamp Works, Machine 
Works, Underground Tube Works, 
and the various other commercial. 
engineering and manufacturing inter- 
ests connected with Mr. Edison's elec- 
tric lighting, telegraph, telephone, 
phonograph, electric railway and 
other interests in this country and 
abroad, and on Tan. 24, twenty -eight 
of Mr. Edison's early associates. 
shown in the accompanying illustra- 
tion, met in the Board Room of the 
American Institute of Electrical En- 
gineers, thru the courtesy of the In- 
stitute, and took the initial steps to 
form an organization to be known 
as "Edison Pioneers." 

"Edison Pioneers" 

Thomas A. Edison and Miller Reese Hutchinson. His Chief 
Engineer, at a' Meeting. Mr. Hutchinson Epitomizes the 
Proceedings and Taps a Report in Morse on Mr. Edi- 

son's Knee. 

April, I918 

Many letters tt.cre read which had 
been received by men entitled to be- 
long who were unable to be present, 
and who one and all approved of the 
movement and wished to be included. 
Others wrote requesting that the line 
of demarcation be drawn at various 
dates subsequent to 1885 so that they 
might be included, but it was decided 
that as perhaps one million persons 
have been connected directly or in- 
directly with Mr. Edison's various 
interests here and abroad, it was es- 
sential that the organization should 
at present be limited to the very earli- 
est of those connected with the in- 
venting, developing and commercial- 
izing of Edison's inventions, and 
later on taking in on some basis 
certain men whose work has been of 
most importance in Mr. Edison's later 
spheres of usefulness, such as the 
storage battery, moving pictures, etc., 
etc. 

The following officers were elected: 
President. Francis R. Upton; vice - 
president, Samuel Z. Mitchell and T. 
Commerford M a r t i n; secretary, 
Robert T. Lozier; treasurer, Fred- 
erick A. Scheffler; historian, William 
1-f. Meadowcroft. 

Various committees upon organiza- 
tion, constitution and by -laws, etc., 
were appointed, and a telegram was 
sent to Mr. Edison apprising him of 
the formation of the "Edison 
Pioneers ". and after indulging in 

(Continued on page 857) 

Left to Right. Bak Rot. -1. Arthur S. Beves; 2, Charles A. Benton; 3. Dr. S. S. Wheeler; 4. Wm. M. Brock; 5, Howard A. MacLean; 
6, H. A. Campbell; 7, Frederick D. Potter; 8, George G. Grower; 9. Frank A. Wardlaw; 10. Christian Rach; 11, E. W. Kiddie; 12, Sidney 
B. Paine; 13, F. S. Smithers; 14. Robert T. Lozier. Sec'y 15, T. E. Grossman, Stenog. Around Table -16, E. W. Hammer; 17, Wilson 
S. Howell; 18. Charles S. Bradley; 19, Fremont Wilson; 20, Fred'k A. Scheffler, Treas.; 21. S. Z. Mitchell (V.- Pres.): 22, Peter Weber; 
23, William J. Hammer; 24, Francis R. Upton, Pres.; 25, Cammerford Martin, V..Pres.; 26. S. D. Mott; 27, William Carman; 28, E. H. 

Latimer. 
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COSMIC FORCE - 

By L. M. Correll 
Engineering Department, Anaconda Copper N.ining Company 

N inventor's recent claim of our 
ability to utilize the cosmic force 
has brought forth considerable con- 
jecture concerning the meaning of 
such a discovery (referring to the 

claims of one - Garabed Giragossian, of 
Boston). "Cosmic" is defined as pertain- 
ing to the universe, universal or orderly, 

One Form of Energy Made Up In a Certain 
Complex Form Would Have Its Own Charac- 
teristics, as Copper Might Have Ions Like 
Fig. 1, and Iron with Ions Arranged as in 
FIg 2, Etc. This Probably Explains Why 
Different Materials Take a Definite Crys- 

talline Forni. 

and " Cosmical Physics" as a term broadly 
applied to the totality of those branches of 
science which treat of cosmical phenomena 
and their explanation by the laws of physics. 

The sun is considered as the source of 
all energy, which is conveyed thru space 
by a condition which, as far as we have 
been able to determine, is ether. These 
particles of energy in some form apparently 
shoot thru all space, altho it may be deter- 
mined that the planets and other celestial 
bodies focus the sun's energy upon them- 
selves by or on account of their own 
gravitational attraction. The earth is con- 
tinually being bombarded by minute specks 
of energy from the sun, rather than by 
waves of any magnitude, which on passing 
thru the elements of the atmosphere en- 
veloping the earth are transformed into 
light rays, heat waves and numerous other 
forms of energy, some of which we have 
been able to determine by recent scientific 
research. This conclusion has exploded 
the old theory that the sun gives off light 
and heat directly, which theory was indeed 
absurd, it having been assumed before the 
present electrical age and should be dis- 
carded, now that we have begun to see the 
"light." 

An understanding of the first principles 
of cosmic force must first be secured, as 
this force is the power to be developed into 
our different requirements, and, as the prin- 
ciple is revolutionary to the old teachings 
it will be more clear to many if an example 
is cited. In ascending to a high altitude, 
as on a mountain, where there is a different 
atmosphere, i. e., an atmosphere which is 
more rare than at the lower altitude and 
therefore with less transforming effect on 
the form of energy received, the tempera- 
ture of the atmosphere becomes colder and 
more noticeably so in the higher altitudes 
reached by balloons, and also it is notice- 
able that there is less light, regardless of 
the fact that they are constantly approach- 
ing the sun. Both light and heat diminish 

inversely as the square of the distance from 
their source, so that if the sun radiated 
both light and heat, the air should be at a 
much warmer temperature and more light 
should be given at the higher altitudes, 
which easily proves the fallacy of the 
older theory. If we consider the extreme 
distance of the space in which the energy 
in its true form must pass as it is propa- 
gated from the sun, it must arrive at the 
earth's upper strata of atmosphere with 
little or probably no loss of intensity. In 
its true term a minute speck of energy is 
used in the sense of a minute pulsation or 
vibration and not as a small particle of 
matter or substance. 

Vibratory energy is classified according 
to the intensity and rapidity of its vibra- 
tions. The first evidence that we are able 
to recognize is sound, and, as the rapidity 
of vibration increases, to heat, electricity, 
light in its different colors is recognized. 
each color having a different rapidity of 
vibration. The human eye is not able to 
distinguish all colors of the spectrum, the 
rays below red on the lower scale and 
violet on the upper becoming invisible, but 
we know that some of these rays are seen 
by some birds and animals. This is about 
as far as our senses are able to discern 
these conditions unaided, as most of the 
higher order of vibrations cannot be studied 
directly, but only by witnessing the effect 
they produce under varying conditions, 
which are chemical rays, wireless or Hertz - 
ian waves, ultra -violet, X -ray, and thru 
research with radio -active material there 
have been discovered the al- 
pha, beta and numerous rays 
of high frequency. 

When calibration of the 
amplitude and velocity of all 
of these vibrátory forms is 
perfected, a new field of re- 
search will be opened up 
which will have unlimited pos- 
sibilities, as energy is not 
only in simple form but it is 
also in complex combinations. 
We may be able to take this 
energy as we receive it from 
the sun, calibrate it, pass it 
thru some element or sub- 
stance, possibly an inert gas 
with a known resistance. and 
transform it into all light or 
all heat, as may be required, 
not unlike the method of 
transforming an electric cur- 
rent into a higher or lower 
voltage, or by the transform- 
ing of electrical current thru 
an incandescent lamp into 
light rays. 

It has been estimated that 
the potential energy on the 
surface of the earth amounts 
to about 5,000 horse -power to 
the acre and numerous at- 
tempts have been made to 
apply a part of it to industrial 
uses by lenses. mirrors. etc., 
so as to concentrate the heat 
that has been already trans- 
formed by the energy pass- 
ing thru the earth's atmos- 
phere, to a point of applica- 
tion, but when we are able to 
transform all the energy into 
heat, then it will be a simple 
matter to produce steam, 
smelt ores and metals, and 

even serve for domestic use. When 
this is accomplisht, mining, transporta- 
tion and the methods of use of fuel to- 
day for the same purpose will seem to 
be crude indeed. These are principles 
worthy of consideration, however ad- 
vanced they may appear, for at any rate 
it is only a question of time until they 
will be developed, considering the won- 
derful strides made in their study in the 
last decade. 

We may go even farther than this and 
actually demonstrate conclusively that mat- 
ter is only a form of crystallized energy. 
directly related and a part of the cosmic 
force, and to our uses as a material. solely 
a creation of the mind. Scientists are ap- 
proaching this principle thru the study of 
radium and radio -active material which 
radiate energy in forms that can be ob- 
served. Effects from such unstable mole- 
cules must not be considered as shooting 
off an electron. which is an infinitesimal 
particle of matter, thru some other ele- 
ment, but they should be considered as a 
speck of energy which passes as a vibra- 
tion, not unlike sunlight in its passing thru 
a transparent substance like glass. 

It has been verified that what we charac- 
terize as matter is a substance in a violent 
state of motion. Matter consists of mole- 
cules, atoms, ions and even a finer divisi- 
bility, all comprising a form of energy in 
a balanced state. When the balance or 
stability of an electron, atom or molecule 
is destroyed, a certain amount of energy is 

(C. ontiuncd on page 872) 
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The Phenomena of Electrical Conduction in Gases. 

AFE \ \' years ago scientists were so 
busy studying currents of electricity 
in wires and liquids that they 
thought very little about currents of 
electricity in gases. In fact, up until 

1880, it was supposed when an electrified 
body lost its charge in the air that this was 
due only to dust, or moisture in the air, and 
to faulty insulation. Now we know that 

Simple Experiment by Which It Becomes 
Possible to Detect Ions" In a Flame. 
Due to the Ions Formed In Such a Flame, 
It Conducts an Electric Current, as the 

Galvanometer Proves. 

the molecules of the air or a gas may them- 
selves act as carriers of electricity and thus 
conduct the charge away in addition to the 
other factors mentioned. 

This idea has been much more revolution- 
ary than most people suspect. It has helped 
us to completely change our ideas of matter 
thru what we have learned of these molec- 
ular carriers of electricity. It has helped 
us to discover marvels as great as in any 
scientific field, as for instance the produc- 
tion of light without heat by ionization. It 
has given us the Audion and all similar de- 
tectors useful in wireless telegraphy, which 
are applications of what is called the Edison 
effect. Beyond all this it has given us, 
more than any other field, facts which sub- 
stantiate and prove the electron theory of 
matter, and universal nature of electricity. 

The field of ionization in gases is truly 
a Twentieth Century branch of science be- 
cause only since 1900 has it been studied as 
a separate field in itself. Unlike most 
branches of Physics and Electricity its 
youth keeps it from having reached the de- 
gree of complication and mathematical com- 
plexity- usually to be encountered. Neither 
is the history of the study of ionization in 
gases long or involved nor is it buried under 
mathematical formulae. Brilliant experi- 
ments are often accomplisht with simple 
apparatus, and for these reasons and for 
the things of the future which may be ex- 
pected, it seems that a study of this field 
should prove doubly interesting both to the 
tyro in scientific matters and also to the 
professional scientist. 

By ionization is meant that change in a 
non -conducting gas or liquid which render, 
it conducting. Evidently this may be ef- 
fected by either the molecules of the con- 
ducting medium, splitting up, remaining sin- 
gle, or grouping themselve together in little 
clusters, and then acting as carriers for 
positive or negative charges. It is common 
knowledge that in liquids the molecules 
break up into two parts carrying equal and 
opposite electrical charges, and these ions 
travel in opposite directions toward their 
respective electrodes, and thus carry the 
current from one pole to the other. The 

PART I. WHAT IS IONIZATION? 

By Rogers D. Rusk, M.A. 

same thing is true in gases except that the 
ions do not slide along as in a liquid but 
fly thru empty space, colliding with each 
other frequently, and zigzagging along. Al- 
so in the case of gases we may have parts 
of molecules, whole molecules or groups of 
them acting as the carriers, depending on 
conditions. 

It is because of these ions which are 
formed in a flame that a current of elec- 
tricity can be made to jump a gap between 
metal points, if a flame is held between 
them. In Fig. 1 a device is shown for test- 
ing the electrical conductivity of a flame by 
means of a galvanometer. When the flame 
comes in contact with the points A and B 
a swing of the galvanometer needle will de- 
note a current across the gap AB. 

In the same way and due to the presence 
of ions, a current will pass thru air or a 
gas upon which has fallen X -rays, ultra- 
violet light. or the rays from radio- active 
substances. For the same reason, too, a 
current will pass in an Auction bulb from 
the plate to the filament. 

In order to understand properly where 
the study of ionization begins it is neces- 
sary to note the high points of experimenta- 
tion which have brought us up to our pres- 
ent position. Faraday, the great pioneer 
electrical student, disclosed the keenness of 
his scientific insight in a statement which he 
made about 1810 when he was studying 
electrical sparks in different gases, in which 
he says the idea came to him that there was 
"A direct relation of the electric forces 
with the molecules of the »latter concerned 
in the action." Faraday saw that the mole- 
cules of the gas, themselves, had something 
to do with the action, but little came of his 
suggestion for a long time. In 1879, 
Crookes arrived at the startling conclusion 
that cathode rays were minute charged par- 
ticles of matter, and soon after the dis- 
covery of the X -rays. in 1895, the cathode 
particle was named the electron and actually 
measured in mass and charge by many inves- 
tigators including J. J. Thomson. These 
fact led J. J. Thomson, along with E. 
Rutherford, his co- worker, to formulate 
the ionization theory of gases which is now 
universally accepted, and which assumes 
that the molecules of matter themselves act 
as carriers for the charges or electrons. 

One of the first things to be noticed in 
the study of ionization is that under some 

By Means of This Apparatus the investi- 
gator Is Enabled to Test Various Chemi- 
cals to Determine What Kind of ions Are 

Given Off -I. e., Positive or Negative. 

conditions immense numbers of positive 
ions may be present and very few negatives, 
while under other conditions exactly the 
opposite may take place. This, of course, 
would have been entirely impossible in 
liquids where always the same numbers of 

negatives and positives are present. Inves- 
tigation has shown that different solids 
give off different kinds of ions, when heated, 
and that even the same solid may give off 
different kinds of ions when heated to dif- 
ferent temperatures or surrounded by dif- 
ferent kinds of gases. For instance, the 
nitrates of calcium, strontium, and barium 
give off negative particles or electrons when 

.- :...... ; 
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This Form of Extra Sensitive Electroscope 
Was Devised by Wilson for the Purpose 
of Detecting and Measuring the Minute 

Electric Currents Due to Ionization. 

heated, while on the other hand aluminium 
phosfate gives strong positive ionization. 
A mixture of one of the nitrates and alumi- 
nium phosfate gives off both kinds of ions. 
Anyone can easily test various chemicals to 
see what kind of ions are given off by use 
of an apparatus as shown in Fig. 2. AB 
and CD are the sides of a metal tube in 
which a wire filament FF is led thru 
insulators. The filament FF is coated 
with the compound to be examined and 
then heated to incandescence by means 
of a suitable battery. A galvanometer and 
auxiliary battery are bridged around the 
tube and the filament so as to complete the 
circuit thru the galvanometer across the air 
gap between the filament and tube. If the 
filament gives off negative ions or electrons 
the current will pass in the direction of the 
arrow but not in the opposite direction. 
If the ions given off are positive the reverse 
is true. The auxiliary battery may be re- 
versed in either case to complete the test. 

For such work the ordinary galvanometer 
is not found as sensitive as is often desired 
and usually an electrometer or some form 
of electroscope is used. Frequently, instead 
of measuring the current across an air gap, 
a charged body is placed in the presence of 
the ions and the rate of leak of its charge 
is taken as an indication of the strength 
of the ionization. In such work the field of 
static electricity renews its practical value 
and the old gap between static and current 
electricity almost disappears. 

It used to be thought that static electric- 
ity was more or less of a plaything only, 
and that the electroscope was useful only in 
demonstrating simple facts about electrifi- 
cation, and was not an instrument of scien- 
tific precision. Now, in improved forms, it 
is one of our most sensitive instruments 
and is one of the most common employed 
in measuring minute quantities of electricity, 
especially ionization currents. The form of 
the ordinary gold leaf electroscope is famil- 
iar to everyone, but some of the more im- 
proved types do not resemble it very much, 
altho they work on exactly the same prin- 
ciple. The form of the Wilson electroscope, 
one of the most sensitive types, is shown 
in Fig. 3. Two electrodes are led into a 

(Continued on page 876) 

www.americanradiohistory.com

www.americanradiohistory.com


April, 1918 

NEW PORTABLE ELECTRO MEDI- 
CAL APPARATUS. 

The beneficial effects of electrothcrapeu- 
tic treatment arc coming to be so generally 
recognized that a large demand has arisen 
for simple and reliable equipment by which 
it may be applied by the ordinary layman. 
Especially is this true with high- frequency 
apparatus, which gives an invigorating and 
perfectly safe as well as pleasant treat- 
ment found very satisfactory by physicians, 
chiropractors and beauty experts for many 
ailments and for toning the tissues and 
nervous system. 

The accompanying illustration shows a 
combination cabinet and wall plate for 
physicians' use. It provides in one com- 
pact set for the four treatments commonly 
used in clectrotherapeutics, namely, gal- 
vanic, faradic, high -frequency and sinusoi- 
dal currents. It includes a cord for con- 
necting to the ordinary lighting circuit, an 
adjustable induction coil. a rheostat, a 
Testa coil, a milliammeter, two lamps for 
illumination and resistance, a spark gap, 
special electrodes or applicators, connect- 
ing cord, terminals, etc. Ease of adjust- 
ment is provided for in every detail. Means 
are also arranged for connecting and regu- 
lating diagnostic lamps. 

This outfit is mounted in a portable and 
handsome oak case, measuring only 16 by 
10 by 7% inches. It can be carried like a 
suitcase, or quickly mounted on the wall. 

The galvanic current is produced without 
the aid of dry cells and at all times the 
current is smooth, steady and even. The 
slightest change in the current is immedi- 
ately communicated to the sensitive milliam- 
meter mounted on the face. The current 
can be regulated to any degree of strength 
and will be maintained so to any desired 
time. 

The faradic current is produced by the 
faradic coil mounted beneath the milliam- 
meter. The core of this coil is made of 
annealed Norway iron wire, which insures 
greater magnetic saturation than the solid 
core. The primary and secondary winding 
are wound in exact proportions in order 
to give absolute resonance. 

The high -frequency current is produced 
by the same coil in conjunction with a 
Tesla coil. The High- Frequency current 
is regulated by means of a spark gap 
mounted underneath the coil and also by 
the knob regulator on the coil itself. The 
knob regulator controls the vibrator spring. 
The current can be decreased from a spark 
of over three inches to such a fine current 
as to he almost imperceptible ; at the same 
time maintaining its smooth, even flow. 

The various electrodes are attached to a 
small handle which is very convenient. The 
cord from the instrument to the handle is 
of pure gutta percha. 

Unique Portable Electro- Medical Set For 
Private or Physicians' Use. 

The shunt rheostat regulates the voltage 
and intensities of the different currents. It 
is wound to a high resistance and is claimed 
not to deteriorate or brat. 

ELECTRICAL EXPERIMENTER 

AN ELECTRIC MAGAZINE 
SOLDERING IRON. 

A clever magazine soldering iron has 
been patented by Ray M. Tilton, of Pa- 
nora, Iowa, which possesses several de- 
sirable features. (Inc object is 
to provide a magazine soldering 
iron having a hollow shank 
connected with a handle at one 
end and a soldering iron mem- 
ber at the other end, with 
means for controlling the pass- 
age of particles of solder thru 
the shank. 

The top finger extends above 
the shank and outside said 
shank, as shown, whereas when 
the two arms, which stand side 
by side, are prest toward the 
shank, the upper finger exten 
sion enters the shank while the 
lower finger leaves the shank. 

The two arms arc so ar- 
ranged as to be rigidly engaged 
by the thumb of a person whose 
hand grasps the handle. The 
upper and lower metal fingers 
are spaced apart such a dis- 
tance longitudinally of the 
shank, that between them is 
the proper space to receive a 

small pellet of solder. 
In the practical use of this 

improved soldering iron, the 
handle and the portion of the 
hollow shank adjacent to the 
handle is filled with solder pel- 
lets, when the cover is removed. 
One arm normally holds the 
lower finger in position so that 
the pellets are moved toward 
the point of the iron. 

By pressing the two spring 
arms toward the shank and holding the en- 
tire device in the proper position, the pellet 
nearest the iron will be permitted to roll 
downwardly into the iron. where it will he 
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"MOVIES" HELP TO PUSH ELEC- 
TRICAL SALES. 

The "movie" is the greatest salesman in 
the world today -a merchandising method 
considered to be betrrccrt 95 and 100 per 

In the "Movies" They Do It- Electrically Chop the Food. 
Fry the Eggs. Etc.. All For the Purpose of "Educating" 

the Public. 

New Magazine Soldering Iron -the Solder 
Pellets Are Held in the Handle. A Finger 
Trigger releases the Pellets as Required. 

heated and melted, and will flow thru the 
narrow passage shown to the exterior of 
the iron. 

INDIANA TOWN BECOMES DARK 
WHEN CITIZEN TAKES 

BATH. 
For the space of one minute all the lights 

in Marion, Indiana, recently went out and 
all institutions depending on Marion cur- 
rent for operating were stilled, all because 
John Coats, while taking his regular Sat- 
urday evening bath at his home, got hold 
of a live wire, in attempting to shake into 
life a defunct electric light globe and could 
not let go. 

Standing in the water with 110 volts 
coursing thru his body, all Coats could do 
was to yell for help. A neighbor quickly 
discovered Coats' plight and telephoned the 
light company, which turned off all the 
current. Mr. Coats was in a serious nervous 
condition for some time afterward, but 
suffered no serious injury. 

cent efficient because, says the Society Jot 
Electrical Development: -1. It gets the un. 
divided attention of its entire circulation 
2. It interests everyone because it's a movie 

a story- because it is life itself, the most 
interesting thing in the world. 3. It "gets 
over" a selling argument more thoroly 
and effectively than a human salesman pos- 
sibly could -and to hundreds of persons in 
a few minutes! 

In other words, an entire sales argument 
is comprest into a few feet of film -an 
argument which would take hours to ex- 
plain, and pages and pages to describe - 
and not near so convincingly! 

"The Home that Runs by Magic" is the 
title of one very interesting "Universal" 
motion picture, which emphasizes the fact 
that the modern home is electrically equipt 
thruout and that the labor of housekeep- 
ing is appreciably lightened by the use of 
electrical appliances. 

It is a heart -interest story about a young 
bride whose husband gives her an All - 
Electric home. The first scene shows them 
riding up to it in their new Electric Car. 
Next you see them at breakfast using their 
Table Appliances -then getting dinner in 
their Electric Kitchen. Next vvifie makes 
wash day Wash Hour in- her Electric 
Laundry. Other similar scenes follow. The 
picture vividiy demonstrates the utility and 
comfort of Electric Appliances and drives 
home their practical appeal this year. It 
shows in actual operation: Toasters, Grill, 
\ \'arming Pad, Percolator, Electric Car. 
Flat Iron, Samovar. Radiator, Floor Lamp. 
Electric Range. Kitchen Utility Motor. 
Washing Machine. Electric Refrigerator 
and Drink Mixer. 

These films are available at a nominal 
figure, and are run in the electrical con- 
tractors' home town "movie" theaters. This 
scheme is both instructive and educative as 
to the ways in which electricity can be used 
in daily life, besides being a mighty good 
booster of electrical sales. 
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Utilizing Burnt -Out Lamp Bulbs 

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.,,,,,,,,,,,,.,,,,,,,,,,,.,,.,,.,,,. 

1 

By H. Gernsback 

011' can we utilize burnt -out electric lamp bulbst' Almost everybody has several of there lying around idle. For the 

Hpurpose of having the household as well as the experimenter make use of such discarded bulbs, the present article has 

been prepared. 
Il'e will pay until further notice monthly prizes as follows: First prize -$3.00 for best suggestion; Second prize 

-$2.00; Third prize -one year's subscription to the ELECTRICAL EXPERIMENTER. Every reader may join in 

this contest, and you need not be a subscriber to participate. Ideas will be publisht monthly under the head of "Burnt -out 
Lamp Contest." All letters should be addrest to "Editor, Burnt -out Lamp Contest." 

FVERYBODY who has electric light 
has, as a rule, a good many burnt - 
out lamp bulbs lying around idle 
which are not of any use, and soon- 
er or later are discarded or perhaps 

thrown at nocturnal song makers on the 
fence, with indifferent results to the singer. 

The thought of utilizing such bulbs had 
been a pet idea of the writer's for a long 
time, and the present article, and the ones 
we hope will follow, aim to save these old 
bulbs. The few ideas which we illustrate in 
the present article do not, of course, cover 
the whole subject. We are quite confident 
that there must be hundreds of other uses 
for the burnt -out bulbs, and we hope to 
present in our future issues further -and 
better -ideas of our ingenious readers. 

The applications shown in Figs. 1, 2 and 
3 are rather old, and are merely shown in 

this article to make it more complete. The 
other ideas were evolved by the writer and 
are supposedly new. 

Fig. 1 shows how an excellent barometer, 
that will correctly predict changes of the 
weather, can be made from an ordinary 
lamp bulb. Take a burnt -out lamp, it mat- 
ters not whether it is of the Tungsten or 
carbon variety, and place it in a basin of 
water, tip down. Now, by means of a 
heavy, sharp pair of scissors, cut off the 
glass tip, while holding the lamp under 
water. The use of pliers is not necessary, 
and the scissors will not be damaged by 
cutting glass under water. Be careful that 
when cutting off the tip not too much is 
cut off; just a very little will do. Imme- 
diately upon cutting the water will rush 
into the bulb with a violent boiling effect. 

r 

F g. 1. Dld You Know That an Old Burnt - 
put Lam redictor? No7 H 

Excellent Bather 
re's How. 

al/ocñcd /a 
chandc//iQr 

Crocbc /cd 
balloon over 
/crop bv/b 

Fig. 2. Utilizing Burnt -out Bulbs and Utiliz- 
ing Ma and Sis to Crochet Artistic "Balloons" 
for the Parlor Will Soon Be the Rage. Colors, 

of course, Red, White and Blue! 

It takes but a few seconds to fill the bulb 
almost full. When taking the bulb from the 
water, contrary to expectation, the water 
will not flow from the small aperture at 
the former tip of the lamp. We now take 
the lamp and fasten a wire or cord around 
the screw part, so that the lamp is sus- 
pended tip downward (see illustration). 

When the weather is fair for several 
days, no water will issue from the tip of 
the lamp. If, however, rainy weather im- 
pends, a drop of water will be observed at 
the tip, and it is quite surprising that a 

simple barometer of this kind will actually 
predict rain or fair weather twelve to 
twenty -four hours ahead of time. After a 
while, particularly, if there is much rainy 
weather, the bulb will become empty, as 
sometimes a few drops of water will come 
out of the bulb. This does not necessi- 
tate the throwing away of the bulb, and 
the writer has found a simple means for 
refilling it. Heat the bulb over a hot fire 
so that it becomes quite hot, then plunge 
into a pan of hot water. and the water will 
rush into the bulb filling it about three - 
quarters. Inasmuch as ordinary water is 
colorless, the writer suggests putting a col- 

oring matter in the water before filling 
the bulb, which not alone makes the device 
more attractive, but at the same time makes 
it more easy to observe the tip when the 
water leaves it. 

Our next illustration, Fig. 2, shows a 
simple device which you perhaps have seen 
already. This is something for the ladies, 
and particularly those who like to knit or 
crochet. An ordinary lamp bulb is deco- 
rated with red or other colored silk crochet 
work as illustrated, the idea being to form 
a balloon. Directly underneath the screw 
part of the bulb, an iron ring which may 
be a small key ring is located, which may 
be crocheted over. This ring is suspended 
from the bulb by means of silk threads as 
shown. The ring itself in turn supports 
the crochet basket or the car, which latter 
may be used to hold artificial or real 
flowers, as may be desired. Our illustra- 
tion shows this accurately. At the top of 
the lamp a stout silk cord is sewn, and the 
whole may be attached to the chandelier 
in the parlor, or dining room lamp, giving 
a very pretty effect. 

In illustration No. 3 is shown how the 
average experimenter can make small 
chemical vessels for experimental purposes, 
simply by using only the glass part of dis- 
carded lamp bulbs. One illustration shows 
a wooden block with wire work and handle 
on the style of soda fountain tumbler - 
holders, while the other illustration shows 
a similar idea, but here the holder is made 
of wire only. The lamp bulb may be cut 
by means of a three -cornered file, and it 
is safe to first break off the tip of the lamp 
to let the air in. This makes the cutting 
safer. The tip may afterwards be placed 
in a Bunsen burner to seal up the small 
hole which, of course, is necessary, other- 
wise liquids or acids would run out from 

n'r.! . s.r 

Fig. 3. No, Ma'am. This Is Not a Soda Water 
Glass. It's Used In Your Young Hopeful's 
Chemical Laboratory. Yes, It's Made from a 

Burnt -out Bulb. 

the improvised chemical vessel. Another 
way to cut the lamp in case no file is had, 
is by taking a heavy string of cotton cord, 
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soaking it in alcohol and wrapping it two 
or three times around the point where the 
bulb is to be cut. Hold the bulb in the 
hand and light the cord with a match. 
After all of the alcohol has burnt out, 

k^ç 

_ 1 

"Se 

Fig. 4. Scaring "Burgulars" to a Quick Hor 
rible Death by Means of an Old Burnt -out 
Lamp Bulb Is Not Such a Horrible Idea as 

it "Sounds." 

dash a drop of water against the heated 
part where the cord was previously, and as 
a rule a clean cut will result. 

Fig. 4 shows an improvised burglar 
alarm of the writer's, and it goes without 
saying that the very nature of this makes 
it impossible to use it more than once, but 
the writer guarantees that it will give a 
bad scare to any burglar who would at- 
tempt to open a door thus "protected." The 
idea simply consists of a board on which 
the lamp bulb is mounted by means of a 
wire loop. Of course, the bulb should still 
have its vacuum. Another piece of wood 
is secured by means of an ordinary hinge, 
and this piece of wood at the lower end 
is weighted by means of a piece of metal 
or stone or anything else that comes in 
handy. The entire outfit is now hung at 
the door frame while a thread is attached 
to the hinged part carrying the weight. It 
is apparent that as soon as the thread is 
broken, while opening the door, the weight 

F g. 5. Whoever Heard of Curing a Cold or 
Croup, or Disinfecting the House, With a 
Burnt -out Bulb? No, You Don't Eat the Bulb 
-But You Vaporize the Medicated Liquid! 

ELECTRICAL EXPERIMENTER 

will smash the bulb with a loud report. 
The thread itself is fastened by means of 
a special staple or tack to the door as 
shown in illustration. One or two feet of 
thread will do nicely. Of course, this alarm 
can he used again by putting another lamp 
in place. 

Here is a medicated vaporizer or room 
fumigator that can be made by anyone at 
very little cost, Fig. 5. Take an ordinary 
lamp bulb and break off the tip, then cut 
off a small part at the top as shown. This 
you can do by means of a file or otherwise 
with a diamond. For that matter any 
glazier will do it for you for a few cents 
if you do not care to do it yourself. Break 
off all the filaments, leaving only the two 
lead wires exposed, as shown. Fill the 
bulb with either of the formulae as given 
below, all depending on the purpose for 
which you wish to use it. Fill the bulb 
as shown, and connect to your light supply. 
No resistance of any sort is required. With- 
in a few seconds the water will begin to 
boil, while fumes will issue from the top 
of the bulb. Formula No. 1 has been pre- 
pared by a well -known physician and is 
excellent in case of colds, extensive cough- 
ing, cases of hooping cough, etc. Formula 
No. 2 will fumigate any room very quickly. 
The writer recommends both formulae. 
The beauty of this device is that it works 
entirely automatic for the simple reason 
that as soon as the liquid has evaporated 
below the level of the two lead wires, the 
current is turned off automatically, and no 

Flg. 6. This Shows How You Can Make at 
Practically No Cost a Very Efficient Appa- 
ratus for the Decomposition of Water -Elec- 

trotysis. 

more fumes are generated. It is therefore 
entirely safe to leave this device run once 
it is started. It will stop at once as soon 
as enough liquid has evaporated. 

FORMULA No. 1. 

For Colds, Coughs and Croup. 
Oil of Eucalyptus 60 drops 
Menthol 60 grains 
Tincture of Benzoin compound 

(enough to make 2 ounces) 
Of the above, use 1 teaspoonful floated 

upon water in vaporizer. Add a pinch of 
salt to make solution conductive. 

FORMULA No. 2. 
For Fumigating and Disinfecting. 

Have druggist make a 40 (7e solution of 
formaldehyde. Add a pinch of salt to make 
solution conductive. Use without diluting 
in vaporizer. This solution is excellent for 
killing flies and mosquitoes, and is to be 
operated in closed rooms without any 
people being in the room at the time of the 
fumigation. 

Nearly every student wishes a cheap as 
well as good instrument to demonstrate 
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electrolysis- decomposition of water. These 
instruments are more or less expensive in 
the market, and as a rule a student does 
not wish to bother by buying one of them. 
as they sell in the neighborhood of three 
to five dollars each. In Fig. 6 the writer 
has shown how one of these instruments 
can be made for practically nothing. All 

Ce-'e .- 

r-- 

_ 

F g. 7. A Student's Electroscope from an O d 
Burnt -out Lamp Bulb? Why Not? Ve y 

Simple if You Know How. 

we require is a burnt -out electric lamp bulb. 
Any size will do. Proceed as explained in 
the preceding article of the vaporizer, as 
far as cutting off the top of the bulb is 
concerned. Leave the two lead wires ex- 
posed as shown. Fill the bulb with diluted 
sulfuric acid, five parts of water to one part 
of sulfuric acid. Over each one of the 
wires place a narrow diameter test tube, 
which test tube must be full of electrolyte. 
which can be done readily by filling them 
first, and while holding a finger over the 
open part insert in the bulb filled with the 
diluted acid. This will keep all the liquid 
in the test tubes, which is quite necessary 
Both test tubes of course should be full 
Now that everything is ready, connect the 
apparatus to a source of current, such as 
a six -volt storage battery or six good do 
cells. It is understood that the bulb thus 
prepared is screwed in a porcelain recep- 
tacle as shown. As soon as the current is 
turned on you will see gas bubbles arise 
in each one of the test tubes, and you will 
observe that the gas accumulates twice as 
fast in one tube as in the other. The first 
tube, which contains the most gas, will con - 

(Continued on page 859) 

tceo" 
-.^CJT.2_'A.'d 

^So.'C'C: OC.: 

it t rl. 
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Fig. B. Making an Efficient Condenser by 
Means of an Old Lamp Bulb Is Quite a Sim- 

ple Matter. 
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EXPERIMENTAL PHYSICS 
By John J. Furia, A. B., M. A. (Columbia University) 

LESSON 12. 

Magnetism. 
ACERTAIN kind of iron ore has 

the power of attracting iron (and 
cobalt and nickel somewhat). 
When a piece of it is suspended 
so as to swing freely it will come 

-o rest in a north -south direction. This 

An Interesting Experiment With a 

Floating Magnet " -A Magnetized Sewing 
Needle Thrust Thru a Cork. "Like" Poles 
Repel, Hence the Needle Will Float Over 

to the "S" End of the Bar Magnet. 

ore. called lodestone, iron oxid or 'nag - 

11,-fite, from Magnesia (not citrat, but a 
town in Asia \linor, where it was first dis- 
covered), is also known as the natural 
magnet to distinguish it from the artificial 
magnet. If an ordinary steel needle is 
brought near some iron filings it will not 
have any attraction for them; and if it be 
suspended freely it will not, in general, as- 
sume a north -south direction. If, however. 
this needle is gently stroked over a natural 
magnet (a bar or horshoe magnet will do) 
from the middle toward the point. it %will 

now attract iron filings and assume a north- 
south position when suspended so as to 
swing freely: i. e.. it has become an arti- 
ficial magnet. If. instead of a steel needle. 
a piece of soft iron is used we find that 
it does not become a permanet magnet, but 
if the bar or horseshoe magnet is held 
over it or in contact with it the soft Trot 
does become a magnet ( temporarily, whib 
the magnet is held near). Hence pieces of 
soft iron can he made to act as tempnr-ari 
magnets. while pieces of hard steel retain 
:heir magnetism to a great degree and car 
hence he made into permanent magnets. 

It ha, been agreed to call the end of a 

magnet which. when swinging freely, points 
to the north the - or north -seeking pole 
or more simply the north pole of the mag- 
net, and the other end the - or south -see 
mg, or south pole. The ordinary compas- 
is a small light bar magnet (needle) bai- 
aneed nnnr - :ha -p piv ' 

Representation of a Few of the "Lines 
of Force" Existing About a Steel Bar 

Magnet 

EXPERIMENT 66-Magnetize a needle by 
stroking it a few times with a bar or horse- 
shoe magnet. Bring the needle up to a 
small compass. One end of the compass 
will be attracted to the needle. Turn the 
needle around and bring it up to the corn - 
pass again. Now the other end of the corn- 
pass is attracted. By suspending our mag- 
netized needle, we can determine which 
end is - or north and which is - or south. 
\Ve find that the + end of the needle at- 
tracts the - end of the compass, and vice 
versa: i. e., unlike poles attract. If now 
we bring the + end of the needle near the 
north pole of the compass or the - end 
of the needle near the south pole of the 
compass, we find that they repel each other. 

e.. like poles repel. 

Fully Developed Magnetic Field of Force 
Around a Bar Magnet. The Greatest 
Strength of Field Is Manifested at the 
Ends of the Bar, Where the Flux is Most 

Dense. 

EXPERIMENT 67 -Place a compas, so that 
its needle points to its north (N) point 
and then place the + end of a bar mag- 
net one inch from the "R' point of the 
compass and note the deflection of the 
compass needle. Now move the bar magnet 
<o that the + pole is two inches away. The 
deflection is found to be only one-fourth 

much as before. I we move the bar 

Chart of the "Lines of Force" About the 
Poles (and Between Them Also) of a 

HorseShoe Magnet. The Leakage Flux 
Between the Legs of the Magnet is Clearly 

Shown. 

magnet to three inches from the compass 
" \ \ "' point. we find the deflection of the 
compass needle one -ninth as much as the 
first reading. Ii. while at any one of these 
positions. we add another magnet (same 
pole) the deflection is doubled, and if two 
are added the deflection is tripled, etc. 
This illustrates the lame of attraction (or 
repulsion), i. e.. the force varies directly 
r'ith the strength of the magnets and in- 
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'crscly as the square of the distance be- 
tween then[. (In this experiment we 
increased the strength by adding more 
magnets.) 

ExPE.RI\iENT 68- Magnetize a long, thin 
needle and stick it thru a cork. Place the 
cork in a wide jar (or fish globe) filled 
with [water. I'lace the jar over a bar mac 

Showing the Field of Magnetic Force Re- 
sulting from Approaching Two "Like" 
(N) Poles Together. One Pole Neutralizes 
the Flux of the Other Pole and "Repul. 

sion" Results. 

net (see Fig. 60). When the N pole of 
the needle is placed over the N pole of the 
magnet it will he found to travel over to 
the S pole in a curved path. On starting 
the cork from different positions it will 
repeat as above, following different paths. 
The path which a free N pole travels over, 
when placed over the N pole of a magnet, 
:5 called a line of force. Obviously there 
are an infinite number of such lines, and 
these as a whole are called fields of force. 
From what we have said so far it is ap- 
parent that a tree N pole cannot exist, but 
recalling that force of attraction (or repul- 
sion) varies inversely with the square of 
the distance, we see that the long needle 
acts as a free pole (its other pole being so 
much further away from the bar magnet). 
Fig. 61 shows several lines in a field of 
force. A good way to obtain a field of 
force is to place a magnet under a sheet 
of paper and sprinkling iron filings over 
it. The filings arrange themselves along 
the lines of force. A permanent record of 
a field of force can be obtained by using 
photographic paper (working in a dark- 
room), sprinkling the filings. tapping the 
paper, lighting a match about a foot above 
the paper and then developing as one would 
a photographic print. (See Figs. 62. 63. 
64. 65 for some typical fields of force.) 

EXPERIMENT 69- Suspend an unmagnet- 
;zed needle by a thread so that it hangs 
horizontally. Now magnetize it. It will be 

(Continued on page 5761 

The Couplet of Magnetic Power -When 
Two "Unlike" Poles (N and S) Are 
Brought Together, "Attraction" Results. 
The Two Magnets Are Drawn Toward 

Each Other. Compare With Fig. 64. 
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Editor's Mail Bag 
A CURIOUS EXPERIMENT. 

Editor Electrical Experimenter: 
I read the "E.E." and like it. I believe 

the more one knows about the "game' the 
better he likes it. 

Here is a little experiment or rather an 
experience, that may occasion a smile, but 
laugh as you please, it is a fact. 

I was moping around the house, after an 
illness of several weeks. My attention was 
attracted by the beautiful colors of the spec- 
trum which were playing on the white 
kitchen wall. I soon discerned the cause. 
An August sun was streaming thru a win- 
dow and the rays impinged on a bevel edged 
mirror that had once ornamented the top 
of a ladies' work box. At last tired of the 
color effects I took the glass and went to 
the rear porch and amused myself with the 
old boyhood trick of "shooting" distant ob- 
jects, with the sunlight "gun." Now, it so 
happened, that a neighbor's tow- headed 
urchin was in the hack end of their lot 
"shooting" chickens with the spotlight from 
an 8" x 10" glass. It suddenly occurred to 
this boy to "shoot" me, and if theie is any- 
thing in the transference of thought, I 
aimed at him. My flash struck his glass, 
his head glowing like an arc lamp. His 
ray struck my mirror, and it flew from my 
hand as I received a shock which I can 
only liken to the effect of the discharge of 
a Leyden jar, which once I took thru my 
body and occasioned my classmates a hearty 
laugh. That was many years ago, when 
they made electricity with a glass wheel, 
turned with a crank and by a crack and 
nothing was known of the art as we know 
it today. 

To return to the battery of glasses. The 
boy received no shock. His mirror was in- 
cased in a wood frame. There was no 
frame on the glass I held and my fingers 
were in contact with the metal foil on the 
back. I stood on a wooden porch six feet 
above the ground and he stood on the 
ground, we were distant about 100 feet. 

This theory has, so far, satisfied my mind, 
and I have given it some thought : The 
effect was due to an electric charge, gen- 
erated by the rays of light traveling in 
opposite directions. The boy's focused rays 
impinged upon mine. Friction and velocity 
of the rays of matter (and sunlight is mat- 
ter) produced the electricity which tried to 
convert my body into a condenser of con- 
siderable capacity. 

In my general practice I have found that 
heat is a conductor. 

While this letter may be of little interest 
or importance, it may encourage some ex- 
perimenter to solve the problem of gen- 
erating current from sunlight. 

FULTON GARDNER. 
Chicago, Ill. 
[A very interesting phenomenon. We 

tried to duplicate the experiment but with 
negative results. Perhaps some of our 
readers may have better luck. In that case 
we hope to hear from them. Mr. Gardner's 
theory is plausible enough to explain the 
phenomenon, which, we admit, was new to 
n..- Editor.] 

A COLLEGE STUDENT'S 
RECOMMENDATION. 

Editor Electrical Experimenter: 
Several years ago, while attending High 

School, I purchased two copies of your 
magazine. Ever since then I have bought 
every issue of your invaluable publication 
and have read and actually studied them. 
I always keep them handy for reference, 
and have almost every issue, from that of 
June, 1915, to the present issue. The few 

Under this heading are publisht com- 
munications from our readers of general 
interest to all concerned. In order that let- 
ters shall receive proper attention, we ear- 
nestly request you to snake them as short 
and concise as possible. This is essential 
and on account of the great amount of mail 
received daily. 

No attention can be paid to unsigned 
communications, but on request we will 
withhold the correspondent's name. 

that I lack, I loaned to several friends upon 
request, and evidently they liked them so 
much, they forgot to return them. 

I have found your magazine invaluable 
to me in my studies, clearing many prob- 
lems, both in physics, chemistry, and the 
many courses in wood and metal working 
during the four years which I attended 
Stuyvesant High School. I may add, that 
I consider the ELECTRICAL EXPERIMENTER 
very instrumental in securing for me a rat- 
ing of 100% in a Regents' Physics Examina- 
tion. 

The principal thing that I like about your 
magazine is its clearness. In fact, I firmly 
believe that it ought to be used as outside 
reading matter in conjunction with the 
regular text -books in technical schools. It 
is all very well to study the standard text- 
books of science, but still, one must keep 
abreast of the times, and to all such, I earn- 
estly recommend your publication. 

The only criticism I have to make (I ad- 
mit that adverse criticisms are hard to find) 
is that Mr. Gernsback indulges in too much 
fantastical theories. The readers would very 
much appreciate other opinions of leading 
men in science. The only other fault 1 

have to find, is that when I buy a copy of 
the magazine, I cannot stop until I have 
finished it, and then I am sorry that there 
is not more, which leaves me for another 
month with plenty of food for thought. 

By the way, I forgot to tell you how I 

was prompted to write this letter. In the 
current issue (January, 1918), I read with 
keen satisfaction an explanation of a trench - 
telegraph system operated upon the induc- 
tion plan. I am at present a student in the 
College of the City of New York. At the 
College, there are usually several com- 
panies of Signal Corps officers stationed 
there, who use the College Radio Station 
for instruction purposes. One day, I watched 
with keen interest several of the officers 
operate a mysterious instrument in the field. 
To this instrument were attached two wires, 
running along the ground for a short dis- 
tance. Several hundred feet away was a 
duplicate of this apparatus, with the wires 
stretched parallel to the first. Both men 
wore wireless receivers attached to head- 
bands. As the men were deeply engrost 
in their work, I refrained from asking 
questions. 

Since then I have tried to satisfy my curi- 
osity concerning the instruments they used. 
and received a grateful surprise when I 

read your exceptionally clear explanation 
in the current issue of the ELECTRICAL Ex- 
PERI M EN TF.R. 

But there is one thing lacking. Try as 
hard as I can, there are a great many things 
in science that I cannot obtain a satisfactory 
explanation for, such as the induction mo- 
tor, induction furnace, Audion bulbs, etc. 
If I obtain an explanation, it is so sur- 
rounded with high sounding technical terms 
that I obtain a very faint, hazy idea of 
"how the thing works." 1 would suggest 

that p.m start such a department in your 
publication, using as little technical Ian - 
guage as possible. One more thing before 
I forget, why not introduce more stories, 
anecdotes, jokes, etc., based on "scientific 
plots ?" I am sure that your magazine will 
become more interesting and popular. 

I hope that the ELECTRICAL EXPERIMENTER 
will continue in its good and useful work. 

J. If. GANCOVIT7_. 
New York City. 
[IVe like letters of this sort, they are the 

sort that make for a better magazine. IVe 
will shortly have articles on the induction 
motor, os well as induction furnace. As 
for the Audion we publisht several ex- 
ceptional articles as for instance in our 
August. 1916, as well as in our May, 1917, 
issues.- Editar.] 

MR. RUSK'S ARTICLES. 
Editor Electrical Experimenter: 

You have asked so often for the ideas of 
your readers concerning the contents of your 
magazine that I feel obligated to write you. 

To begin, I wish to congratulate you on 
your loyalty to the cause of "Semi- Techni- 
cal Electricity." Other publishers have 
drifted toward the so- called popular side of 
science. That field, I suppose, does interest 
more people than the "Semi -Technical," but 
1 am sure you will find at all times an en- 
thusiastic support from those who regard 
Electricity with more of the serious interest 
than of mere curiosity, if you continue in 
your present course. 

There is next to nothing I can say in 
criticism of what you now publish. I can 
only offer a few suggestions as to what 
you might give us from time to time in 
the future. These must necessarily be some- 
what specific, for, as I have just said, your 
general course is above criticism. 

I like to read the ideas of America's 
greatest scientists and engineers Nvlto live in 
the present and the future; articles written 
by them personally, unalloyed by the views 
taken by some presumptions editor or re- 
porter, who knows pretty nearly nothing 
about the subject. I am very fond of the 
articles which give the imagination exer- 
cise; which transcend what is common- 
place; which are likely to form the stimulus 
for more deep and concentrated thought 
on the part of us 'Bugs." Who knows but 
one or several of us may step later into 
the rôle of those men who wrote the articles 
for our benefit and whom we will succeed 
in their great work? Continue the picture 
supplements, please, as long as there are 
any celebrities tb take pictures of. I am 
anxious to see another series of articles on 
"Modern Physics," now that Mr. Rusk's 
has been concluded. Personally, I should 
be interested greatly in much closer details 
than he has given us as well as facts and 
laws of the quantitative side of such sub- 
jects as photo- electricity, wave motions, 
radioactivity, electronic phenomena. etc. in 
a copy of dfotor Age, I read an article, a 
sentence or two of which was devoted to a 
new form of gas battery, in practical use, 
so it seems, on German motor trucks em- 
ploying platinum powder as a catalyzing 
agent and hydrogen and oxygen as its active 
elements. Can you publish further details 
about it? RAYMOND C. FiSHER. 

Tacoma, \Vash. 
[IVe are pleased to state that with this 

issue 1fr. Rusk is back once more. IVe had 
many similar requests to the one above. 
Sorry, but we could find out nothing about 
the alleged net, German gas battery. lfony 
new German devices Hurst necessarily re- 
main unknown till after the tt'ar.- Editor.] 
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Notice to All Radio Readers 
As most of our radio readers arc undoubtedly aware, the U. S. Government has decided that all Amateur Wireless 

Stations, whether licensed or unlicensed, or equipt for receiving or transmitting, shall be closed. 
This is a very important consideration, especially to those who arc readers of THE ELECTRICAL EXPERIMENTER, 

for the reason that we desire to continue to publish valuable articles on the wireless art from time to time, and which may treat 
on both transmitting and receiving apparatus. In the first place, there arc a great many students among our readers who will 
demand and expect a continuation of the usual class of Radio subjects, which we have publisht in the past four years, and 
secondly, there will be hundreds and even thousands of new radio pupils in the various naval and civilian schools thruout 
the country, who will be benefited by up -to -date wireless articles treating on both the transmitting as well as receiving equipment. 
Remember that you must not connect up radio apparatus to any form of antenna. -The Editors. 

Intensive Training for the Signal Corps 

THE men selected for commissions in 
the signal corps must, in the first 
place, possess some special qualifica- 
tion and be experts in some particu- 
lar line such as telegraph, telephone, 

aeroplane, gas engine, balloons, radio teleg- 
raphy, photography, or be graduates in 
some allied tech- 
nical branch. It re- 
main s, therefore, 
to give them a 
working knowl- 
edge of those 
branches with 
which they are not 
already familiar 
and to teach them 
those things not 
generally taught in 
the schools, name- 
ly: military ma- 
neuvers, v i s u a l 

signaling, military 
customs and regu- 
lations, court -mar- 

`' tial procedure and 
the application of 
their technical 
knowledge to the 
science of warfare. 

Before t h e en- 
trance of t h i s 

country into the 
war there were but 
two ways to secure 
a commission i n 
the corps. One of 
these was by en- 
listing in the corps 
and passing an ex- 
amination for a 
first lieutenancy. 
This was next to impossible as will be seen 
later, altho it has been done. The usual 
way was to take a special course at the Fort 
Leavenworth School after having been com- 
missioned as second lieutenant in the line, 
that is, infantry, cavalry or artillery. This 
took about five years, including the four 
years at West Point. From this it will be 
seen that it is necessary to crowd five 
years' hard work into approximately three 
months, utilizing seventeen hours out of 
twenty -f our. 

First and foremost it is necessary to give 
the newly commissioned reserve officer a 

By A. C. LIETZ 

soldierly bearing. To this end he is given 
physical exercises to develop the muscles of 
his body uniformly, remove any superfluous 
flesh and increase his lung capacity. This is 
supplemented by infantry drill. He is 
taught not only to execute the movements 
properly himself but is given frequent op- 

and studied the night before. This covers 
"the soldier's bible," Army Regulations, also 
Signal Corps Drill Regulations, Field Ser- 
vice Regulations, and Manual of Court Mar- 
tial, A part of the period assigned is de- 
voted to a discussion and explanation of 
the subject and a part to answering ques- 

tions of the stu- 
dent officers. These 
discussions form a 

Signal Corps Reserve Officers In Training, Listening to Arlington" on an Experimental Radio 
Receiving Set, "Somewhere in the United States." 

portunities to command units of various 
sizes, these being composed of officers un- 
dergoing the same course and who may 
then be termed the awkward squad and lie 
must consider them as such. He must con- 
sider that he is in regular command of that 
unit and that it is composed entirely of raw 
recruits, explaining each movement before 
giving the command of execution, all under 
the watchful eye of the instructor. In this 
way he puts into practise what he has 
learned from studying the drill manual. 

Several hours each day are devoted to 
conferences to discuss the lessons assigned 

very important 
part of the course, 
as they bring up 
many things n o t 
written in books. 
The naval and 
military s e r v i c e 
has a code of un- 
written laws 
known as "cus- 
toms a n d usages 
of t h e service." 
Some of these cus- 
toms are as old as 
military history it- 
self, and, are as 
interesting. They 
cover the personal 
conduct of the offi- 
cer and his social 
conduct towards 
his fellow officers 
and towards the 
enlisted men. The 
students are taught 
what the older and 
experienced offi- 
cers have learned 
from a study of 
the enlisted man. 

In order that he 
may secure the 

most efficient service from his men and 
equipment he must learn the operation, care 
and maintenance of the various instruments 
and means used for communication and 
also their limitations. It is not necessary 
that he be an expert in the use of all of 
them, but he should learn enough to be able 
to use them in emergencies and to be able to 
intelligently supervise the instruction of the 
men of his command by such of their num- 
ber as may be expert. He should be able to 
use the semaphore and wig -wag flags, helio- 
graph, acetylene lantern, telegraph wire. 

(Continued on page 861) 
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A RADIO BLINKER SET FOR 
TEACHING CODE. 

The cut herewith shows a new radio 
blinker signal set for teaching the code. 
This is self- contained in a cabinet, with 
sending key and a very sensitive, high 
pitched, high frequency buzzer. 

The equipment comprises a buzzer and 
a lamp which may be operated separately 
by means of self -contained battery or out- 
side current supply, in connection with two- 

'14-1 

A New Radio Blinker Set Equipt With Lamp 
and Buzzer With Which the Student Should 

Learn the Code Quickly. 

way switch and sending key. It is one of 
the most compact and most efficient de- 
vices available for purposes of practise and 
instruction by students in learning audible 
or visual signal codes. 

It has not only been adopted by the Navy 
Department but is used in many branches 
of the Government service and by the best 
technical and radio schools for instructing 
aviators for both army and navy. It 
weighs about 1 Ib. 6 oz. complete. 

A HANDY RADIO CRYSTAL SET. 
No more hunting around for that piece 

of crystal when the signals are not coming 
in strongly, no more soiled and broken 
crystals lying around in drawer's corner. 

This new radio "De Luxe" crystal set not 
only obviates this, but the high class min- 
erals furnished with the outfit will prove a 
boon for every operator. 

The outfit consists of a water- and dust - 
proof, air -tight box of special construction, 
as shown in illustration herewith. The box 
can be carried easily in the pocket on ac- 
count of its flat and neat shape. 

It contains: One piece of Radiocite; one 
piece of Galena: one piece of Silicon, all 
tested. 

Besides there is included one 18 Karat 
Gold Catwhisker and two phosphor bronze 
catwhiskers of different shapes. 

The minerals should be handled only with 
pincers, never with bare fingers. The 
makers recommend strongly the use of the 

At Last A Vest Pocket Radio Mineral Set. 
Contains Tested Rediocite, Galena and Sili- 
con Crystals, Also Gold and Phosphor Bronze 

"Cat- Whiskers." 

Gold Catwhisker with the Radiocite crystal. 
It is especially invaluable on board ships, as 
the gold cannot rust and no oxidation can 
set in between the catwhisker and the min- 
eral. 

ELECTRICAL EXPERIMENTER 

CORRECTION!! 
Editor of Tim ELECTRICAL EXPERIMENTER: 

Dear Sir:- Il'ill you kindly publish this 
statement that the "graphic sign" (aA, 
Bbbb, etc.) referred to in leading up to my 
remarks on code -learning, in a recent issue 
of the EXPERIMENTER, PS One of the Sys- 
tems already in use, was invented and copy- 
righted, as I am advised, by Mr. F. S. Win- 
ger, of the Winger Electric & Mfg. Co., 
Chicago, Ill. 

Ilad 1 known who the inventor of the sys- 
tem was, I should have been only too glad 
to give him credit for it in my article, as i 
consider it by fur the best method now in 
use for representing the characters of the 
telegraphic code. 

THOMAS REED. 

NEW WIRELESS COURSE IS 
STARTED AT CORNELL. 

A special course in wireless work, de- 
signed to prepare men for service in the 
signal corps of the U. S. Army, has been 
instituted in the electrical engineering de- 
partment at Cornell this term. The course 
is being given at the request of the govern- 
ment in order to fill some of the urgent 
needs of this arm of the service. It is of- 
fered to second term seniors only of whom 
about 17 have registered to date. Only 
students here will be enrolled so far as 
present plans go. The government has sent 
some special apparatus for the work which 
will be in charge of the regular staff of the 
department. 
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RADIO WRITERS - ATTENTION t !I 

Can you write radio articles dealing 
with the practical problems of wireless 
operating? We can use some good 
papers on such subjects as "the tuning 
of radio transmitters "; "the use of the 
wave meter, including its application 
to measuring the frequency, wave 
length and decrement "; "operation of 
commercial transmitting and receiving 
sets "; "the operation of army truck 
sets "; "improved ways of receiving 
undamped wave signals." also new 
ideas and short -cuts for learning the 
codes. We pay well for all articles 
accepted. Help If, your maga. 
aine and your country. 
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RADIO COURSE OPENED AT 
SYRACUSE UNIVERSITY. 

Announcement was made recently that 
Syracuse University, Syracuse, N. Y., has 
opened its first Government course of in- 
struction to fit graduates from the College 
of Applied Science for radio service in the 
Signal Corps. 

The teaching of this course of Instruc- 
tion will be conducted with the greatest of 
secrecy, Dean William I'. Graham an- 
nounces. Every student entering for the 
course, is required to take an oath that he 
tvill not reveal any of the instructions given 
him. 

NEW PHANTOM ANTENNA AND 
APERIODIC CIRCUIT. 

When radio engineers wish to test out 
a radio transmitting set, it is not always 
permissible or advisable to connect it up 
to a regular aerial. Hence this has resulted 
in the development of a localized antenna; 
i. e., a form of lumped capacity and induc- 
tance of the correct oscillating proportions, 
and so designed as to permit of passing 
thru or into it the same amount of energy 
in watts as would be sent into the actual 
antenna under working conditions. It's the 
same as hooking up a water -rheostat to a 
dynamo under a load test. 

This phantom antenna comprises a mica 
condenser of .0004 M.F., capacity connected 
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in series with a resistance of 4 ohms. It 
approximately duplicates the average trail- 
ing t.ire aeroplane antenna. and has a car- 
rying capacity of 1.5 amperes, as indicated 
by a hot -wire ammeter. It will stand nor- 

A New Radio Measuring InstrurIent. The 
'Aperiodic Circuit" Can be Used to Great Ad- 

vantage in Determining the Point of Reson- 
ance In Damped Oscillating Systems. 

mally a breakdown potential of 7,000 to 
8,000 volts. and is very useful for tuning 
and testing aeroplane or other radio trans- 
mitters on the ground. 

Aperiodic Circuit: 
This instrument comprises a small induc- 

tance and large capacity in series with a 
crystal detector, with binding posts pro- 
vided for connecting a set of head tele- 
phones. It is extremely useful as a tone 
tester for observing the quality of tone of 
a transmitter, but its greatest utility is 
found in its use in determining the point 
of resonance in oscillating circuits which 
are being excited by a damped wave. 

For example: In measuring the natural 
period of an antenna the aperiodic circuit 
may be coupled loosely to the grounded 
antenna, a buzzer -excited wave -meter be- 
ing also coupled to the antenna at a point 
slightly removed irons the aperiodic cir- 
cuit. \ \'hen the wave -meter is then varied 
a loud response tvill be heard in the aperi- 

A "Phantom Antenna" Useful in Testing 
Aeroplane Radio Transmitters Without "Fly- 
ing" the Apparatus. It Saves Much Time In 

Any Such Testing. 

odic circuit when the wave -meter is in 
resonance with the natural period of the 
antenna. This is by far the quickest way to 
get the natural period of an antenna. 
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An Oil Antenna Switch for High Powers 
By M. M. Valentine, Engineer 

The drawing herewith, together with the 
following description, will enable the reader 
to construct an oil switch from any S.P.S.T., 
S.P.D.T., D.P.S.T., or D.P.D.T. switch ; for 
that reason no dimensions are given for the 
construction of this switch, altho the one 
from which the drawings are made was an 
E. I. Co. D.P.D.T. switch. This oil switch 
will carry a much heavier load than hereto- 
fore and it is much easier and quicker to 

removed. "Y" is made from sheet brass 
or iron and constructed as in Fig. 5. It is 
fastened to the cross -bar "T," by means of 
hinge posts "X" which are also of brass 
and constructed as shown in Fig. 2, leaving 
about one -eighth inch play between up- 
rights. 

The lever aim (R) is made from brass 
or iron, patterned as in Fig. 6. The slot 
"Z" is cut to admit "Y" as shown in Fig. 
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The Illustration Shows a Well Designed Antenna Transfer Switch of the 011 Immersed Type. It Is Suitable for Panel or Other Style Radio Transmitting Sets and Possesses Several Desir- able Features, Including Small Space Occupied, High Insulating Value and Small Corona Loss. 

manipulate. The last reason makes it ex- 
tremely valuable for wireless stations when 
changing instruments from sending to re- 
ceiving or vice versa. 

The box "B" in Fig. l is made from 
wood, the joints of which should be made 
as tight fitting as possible. It is more than 
likely that it will leak at first but the oil 
will soon swell the joints and prevent this. 

Referring to the diagram, it will be no- 
ticed that the jaw posts ' M" (previously at- 
tached on the base) are set on uprights "A" 
which are made of wood, shaped as in Fig. 
3. They are screwed to the base in posi- 
tions from where the jaw posts "M" were 

1. The hole "U" is drilled about % the 
length of the arm from the hole "D." At 
"C" a thread is tapt to admit threaded rod 
"L," which is % or 3/32 inches in diameter, 
depending upon the type of handle used. 
The hole "E" is drilled and small screw - 
eyes soldered in as in Fig. 1. "R" is fast- 
ened to switch -board "H" by means of the 
hinge posts "W" which are constructed the 
same as hinge posts "X," Fig. 2. About 

inch side play is left, the reason for this 
will soon be shown. 

The binding posts are fastened to box 
as shown in Fig. 1. The black- shaded 
portions being oil- soaked leather washers 

The switch base also has a piece of oil - 
soaked leather, which is one -half inch longer 
and one -half inch wider than the base. The 
two bolts used for fastening base to box are 
also provided with leather washers. 

The plate "S" as shown in Fig. 4 is made 
from sheet brass and is cut as shown. The 
notches in the slot are used to hold the 
lever arm "R" in down or up position, which 
in turn throws switch blades from one side 
of switch to other side or vice versa. This 
is the reason for the play left in hinge 
posts "X" and "W" as previously men- 
tioned. 

The switch is now ready for assembling. 
The parts are put together, connections 
made and box filled with transformer oil 
about one -half inch above top jaw posts. 
The cover is then fastened on by means 
of a set of hinges. Two springs of equal 
tension are fastened to screw eyes "F" 
and "G." These springs hold the switch in 
neutral position when not caught by slots 
in switch plate "S," on front of switch- 
board. The entire switch is mounted on 
brackets which are fastened to back of 
switch board. 

ETHERIC MEMORIES. .I-- .- /- . -/. -/ Those were the days, you 
bet, four nice, stiff, resisting galvanized 
iron wires towering twenty full feet above 
the old back shed, the roof porous with 
leaks and twenty -four slates missing, of 
còurse used for insulators and all the 
fences in the neighborhood shy of wire. 

Yes, don't you remember of calling all the 
neighborhood in to hear the local 50 K \ \' 
station in full blast, and just as you are 
about to push out your chest the blamed 
outfit refused to work, of course you 
loomed up as the largest fake in the coun- 
try right there and then. Yes, and all 
Grandma's needles disappearing and the 
front door bell refused to work because you 
took out the carbons for that supersensitive 
carbon detector. And wasn't it remark- 
able when one thinks about it, that every 
time you struck the table you could hear 
all kinds of signals and only wished that 
you knew the code for it must have been 
China, Germany, or Japan, it could have 
been old Teddy Roosevelt down in the 
jungles cornered by wild tigers calling for 
help. S.O.S. Same old stuff -and then, it 
could have been old Johnny Barleycorn 
calling C.Q.D. -Can't quit drinking, S.O.S. 
Same old souse. 

Nell, I struck the idea of connecting 
my sounder in series with the carbon de- 
tector and batteries, the result was really 
astonishing, honestly, it sounded like a real 
telegraph office in full blast, it worked 
scrumptuously. Yes, Sir, after months 
of nerve racking and a thoro course in 
swearing, don't you remember how easily 
you acquired the habit, why I could easily 
swear 2,000 times without repeating the 
same word, and that in a very few months, 
some of the words were really radio like, 
and I am sure they could only be inter- 
preted by another oscillating fool. 

Next on the market came Silicon, Ah ! 

that silvery mineral, which I tried to melt 
for key contacts, the procedure was some- 
thing like this: After burning about four- 
teen sacks of charcoal and melting the bot- 
tom out of five or six pots I gave it up a- 
a hopeless case, but my troubles did not 
stop there, I had greatly depreciated the 
value of the kitchen outfit, in fact Mother 
had to cook in an old cracker box until 
Dad could get to town, not to mention the 
number of barrel staves he broke, using 
the place where I sit down for that pur- 
pose, before he left. 

Then came the news of the famous loo,e 
coupler; even tho I did not succeed in 
making a good one I can inform you that 
my decrement was very low when I did 

(Continued on page 858) 
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A Motor -Boat Radio Receptor 
IHAVE here attempted to present a de- 

sign of a Radio Receptor for motor- 
boat and yacht service. Ih ave aimed to 

produce a no( el hype of receiver, paying 

By F. MacMurphy 
coil arrangements at the right. Between 
the latter two adjustments 1 hate placed 
a Waltham two -day clock. The telephone 
cords are fitted into a plug to make connec- 
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By mean of the door provided in the 
front panel. the Audion can be adjusted 
to the correct decree of incandescence. 
The dial= are painted with phosphorescent 

Front and Rear Views of Compact, Well Designed Radio Receiving Se t for Motorbo.t, Scout 
With Damped .and Undamped Signals. 

special attention to both mechanical and tion with the panel. The two binding posts 
electrical efficiency. at the bottom of the panel connect with 

The panel design is shown in Fig. 1. the battery used to light the Audion fila- 

Low voltage 

Sec Y.C. 

Bal,'e 
0 

fig. t 
General Layout of Radio Receiving Panel Set. Tubular Audion is Enclosed in Cabinet 
and Covered by a Small Door as Shown. A Special Coupling Transformer Is Employed. 

[( 

This panel, which is of Bakelite, is 15% 
inches long by 111/2 inches wide, with a 
thickness of 3/16 inch. Special attention 
is directed to the arrangement of the dif- 
ferent adjustments on the panel. Begin- 
ning at the top we find the primary knob 
at the left, while the inductance control 
knob of the secondary is found at the right. 
At the center of the panel we have the 
Audion switch on the left, with the high 
voltage battery switch at the right. At the 
bottom of the panel we find the secondary 
condenser knob on the left and the coupling 
ment. The upper binding post A, at the 

right of the panel, is to be connected te 
the antenna, while the lower post, G, con- 
nects with the ground lead. 

The coils Nos. 1 and 2. as given in th, 
wiring diagram of Fig. 2, are constant in 
coupling, the coupling variation being given 
thru the coils Nos. 3 and 4. The former 
are mounted as shown in the cut. This cut 
also gives the arrangement of the other 
coils as well as the high voltage batteries. 
Every part of the set is made as rigid as 

possible. 
The battery rheostat is adjusted by means 

of a handle at the left side of the cabinet. 

and Sub- Chaser Service. Adaptable for Use 

radium paint. Details for the coil wind- 
ings and condensers will be found in an- 

other article by the author which appeared 
in the February, 1918. issue of this journal 
page 686, under the title "Detail Construc- 
tion of a Damped and Undamped Wave 
Receptor." 

The various dithculttes encountered in 
the proper installation and adaption to 
motor -boat and yacht "radio" have been 
overcome in this receptor. 

Where space is at a premium and short 
compact aerials a necessity, the equipment 
must be of the best to give really good ser- 
vice. Not only as a convenience. but capa- 
ble of rendering its true value in case of 
dire necessity, and thus it is that a well 
built radio set is really appreciated. 

AIM 

Hook -up for Radio Receiving Set for Motor. 
boat Service, Showing Tuning Transformer. 

Also "Coupling" Coils, Audion, et cetera. 

RADIO REACHES U. S. FROM 
NORWAY. 

:\ new wireless station just erected at 
Stavanger, Norway has succeeded in com- 
municating easily with American stations 
(luring trial. Regular transatlantic service 
between Norway and the United States 
will lie <tarted soon. 
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The Design and Use of the Wave -Meter 

EN the last installment we discust the 
underlying principles of wave -meter de- 
sign and how the various ratios of in- 
ductance to capacity are determined. 
This paper will deal more generally 

with inductances and capacities, and it is 
veil to note that the same principles under- 

I 

-r 

1 
Diagram of Wave . Meter Inductance 
Form, Showing the Geometrical Dimen- 
sions Used In Computing the inductance 

Value in Electrical Units. 

lying receiver design also concern wave - 
meter design. and that, moreover, the sharp 
tuning values of inductance and capacity 
used in wave -meter design are more than 
welcome in radio receiver work. 

To return to our particular design, we 
will calculate the size and number of turns 
per coil by means of Perry's formula, 
which is very easy to handle, and has 
been checked in any number of cases to be 
relied on to give values within 1 per cent. 
to 2 per cent., and in extreme cases to 
within 5 per cent. This formula is only of 
use in calculating the inductance of pan- 
cake coils and transmitter spirals and be- 
comes inaccurate when b/c becomes large 
with respect to a L cms. = 

4v n' a1 31.9n' a' 

0.23a -I- 0.446 + Ó 39c 0.23a + 0.44b + 0.39c 
) 

Where: 
L = inductance in centimeters. 
n = number of turns. 
a = mean radius. 
b - axial length of coil (not wire). 
c = radial depth. 
If all dimensions are in centimeters the 

first formula is used, Fig. 1; but if all 
dimensions are in inches the factor 31.9 is 
introduced to care for the change in unit. 

By experiment it has been found that the 
most efficient coils, viz., the ones having 
the least losses, have a mean diameter of 
six inches. And since we have selected as 
our conductor 3x16xNo. 38 `Litsendraht" 
(stranded insulated cable) which has an 
outside diameter of 0.052 -inch, occupying 
approximately the same space as No. 16 
B. & S. solid wire, we have enough data 
to calculate our coils. 

\Ve will start with the largest coil and 
make all our coil forms of the same size. 

Coil 4 will have 1,310,000 cms., and as- 
suming "a" as 3 inches, "c" as 1 inch and 
"b" as .2 we have: 

Substituting in equation (4) 
31.9(n)' (3)1 

1,310,000 - 
.23(3) +.44(.2) +.39(1) 

31.9x9 n' - 1,530,000. 
n' = 5450. 
n = 74 turns. 

Now, since the winding space is 1 inch 

PART 2 

By Morton W. Sterns 

deep and there are 74 turns, they will have 
to lay four wide. Therefore, the width, b, 
must equal 4x.05 -inch, or .2-inch, so our 
assumptions as to winding space are cor- 
rect, and we need not try another com- 
bination of "b" and "c," which would have 
been necessary if we had been unable to 
accommodate the required turns in our 
assumed winding space. 

The next step is to make four forms of 
this size, and the other coils can be calcu- 
lated as in the example and placed in the 
forms; as each will have fewer turns than 
the coil calculated. 

Some form of plug should be fitted to 
the flexible cord of the wave -meter in order 
that it may fit into the sockets of any one 
of the four coils desired. The exact de- 
tails of the design of the plug and socket 
connection is left to the builder's ingenuity. 

The sketch (Fig. 2) shows a rather nice 
form of coil that will house all of our 
coils and will look very well if made of 
Bakelite. 

A point to be remembered in designing 
wave -meter and receiver inductances is to 
keep the coil as narrow as possible, and if 
many turns are necessary to make the coil 
up on a form having several parallel slots, 
each of which is narrow. 

We will now look into the various types 
of condensers in use. The most convenient 
form; the one most in use being the or- 
dinary semi -circular plate type, familiar to 
all radio students. In order to make the 
plates remain in any position the movable 
plates are sometimes placed half on one 
side of the shaft and half on the other; 

= ! 

imnamg `-Carr 
spare 

fig 2 

I 'I 

Proposed Design of Wave -Meter Explor- 
ing Coil, to Be Made of Mahogany or 
Other Hard Wood. The Coll Is Entirely 

Enclosed, as Shown. 

thereby balancing the movable unit. Of 
course, these movable plates interleave with 
two sets of stationary plates set 180° off 
from each other. Naturally both sets of 
stationary plates are connected, and since 
both sets of movable plates are connected 
on the same shaft they are of one polarity. 
The following sketch (Fig. 3) shows 
roughly the above principle. 

The Marconi Co. have what they call 
their "double" condenser, which has sev- 
eral advantages. namely, compactness, rug- 
gedness and double capacity variation per 
degree of scale. This condenser, due to its 
connections, requires a box only one -half 
the depth of the ordinary type condenser 
box of the same capacity. and due to its 
rugged construction and the use of heavy 
castings it is extremely permanent in its 
calibration. A curve showing the relation 
of the capacity to the degrees on the scale 
of a condenser of this type between the 
limits of 10° and 170° on the scale is an 
extremely straight line variation. 

Fig. 4 shows the Marconi "double" con- 
denser diagramatically. Here A and B are 
the stationary plates, insulated from each 
other and forming the condenser terminals. 
A' and B' are the movable plates turning 
with shaft S, but insulated from it and 
each other. Plates A and A. are connected 

together and plates B and B' are connected 
together. Now, when the condenser is in 
the position shown with each set of movable 
plates interleaving its own set of station- 
ary plates, it is evident that the capacity 
will be zero. However, if the shaft S is 
rotated 180 °, so that plates At interleave 
plates B, and plates B' interleave plates A, 
is it evident that we have maximum capac- 
ity. n all wave -meter work where calibra- 
tion must remain constant, the condenser 
must be made along certain lines to assure 
permanency. All bearings should be large 
and rugged and capable of taking up wear. 
Plates should be of large diameter and of 
at least 1/32 -inch material to provide stiff- 
ness and fredom from temperature 
changes. Fairly large spacings and more 
plates is the preferable construction. Under 
no circumstances should insulating bushings 
be used, as they introduce hysteresis losses 
and also allow warping. The better con- 
struction makes use of the entire end pieces 
of insulation such as Bakelite. 

There has lately been put on the market 
a new type of meter known as the Kolster 
decremeter, which incorporates several 
novel features, among which is the direct - 
reading scales for wave- length and decre- 
ment. 

The meaning of logarithmic decrement 
was fully explained in the preceding arti- 
cle and with this in mind we will try to 
show how it is measured and how the Kol- 
ster Decremeter varies from other meters of 
its type. Let it be understood here that there 
are any number of wave- meters and decre- 
meters on the market at present, and that 
they differ only in the respect that the 
Kolster Decremeter incorporates special 
features that allow direct reading decre- 
ment and wave -length scales to be at- 
tached. What these special features are 
will become evident during the course of 
the paper. 

Bjerkness has shown that for two loosely 
coupled circuits the following relations 
exist: 

1 

ó, + ó, - - 
C \ l,' -1' 

(5) 

Where 
8, = Decrement of primary circuit. 
5, = Decrement of secondary circuit. 
C, - capacity at resonance giving cur- 

rent I,. 
C = Capacity a slight degree off reson- 

ance giving a current I. 

pees 
'9 .5 `9 

Fig. 3 -A Balanced Type of Variable Con- 
denser. Fig. 4 -The Marconi ..Double" 
Variable Condenser, In Which Two Sets 
of Fixt Plates and Two Sets of Rotary 
Plates Are Used, Resulting In Less Vol- 
ume and Double Capacity Variation per 

Scale Degree. 
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The conditions under which this formula 
may be applied with sufficient accuracy are: 

1. That b.+ 82 be small compared with 27r. 
Cr -C 

2 That -- be small as compared 
C 

with unity. 
3. That the degree of coupling between 

the two circuits be small. 
Equation No. 5 immediately suggests a 

simple and generally used method of cali- 
brating a decremeter. Suppose the pri- 
mary consists of a circuit embodying 
some form of oscillating vacuum tube, such 
as the Pliotron, emmitting sinuosoidal 
waves of constant amplitude, or undamped 
waves; then it is evident that b,, the decre- 
ment of the primary circuit, is zero and 
any decrement measured is the [niter dec- 
rement. 

Let us assume that it is desired to meas- 
ure the logarithmic decrement of the oscil- 
lations in the antenna circuit of a radio 
transmitter, as shown in Fig. 5. 

A circuit containing inductance L, a cali- 
brated condenser C and a sensitive low -re- 
sistance, hot -wire instrument II, is very 
loosely coupled to the antenna circuit A. 
Readings of the hot -wire instrument H, 
which are proportional to the square of the 
current flowing in the circuit, are taken for 
several values of capacity C on both sides 
of the resonant value C,. Plotting these 
readings against capacity, a resonance 
curve as in Fig. 6 is obtained and from one 
of the following folmuke the sum of the 
logarithmic decrements may be obtained: 

(6) ó,+b:-7 

(7) ñ,+a,= 

(8) 8,+b,-7r 

Cr - C, 

C, 1 1r' -I,' 
C, -Cr I : 

1 I,' - 
I' 

C: + , \ 1,2- I: 
If the decrement ö, of the measuring cir- 

cuit or dccremcter has been previously 
found, the decrement 6,, of the antenna 
circuit under test is at once obtained by 
subtracting the meter decrement from the 
measured value. 

In practice it is found permissible to 
make the change in capacity from Cr to 
or from Cr to C,, such that P becomes 
I,', thus making the expression under the 
radical sign equal to unity. 

In practice a handle about 18 inches in 
length is fastened to the movable plates of 
the variable condenser so as to be able to 
control the fine movements more accur- 
ately, as a small movement of the con- 
denser in degrees makes a relatively large 
movement on the scale of the hot wire in- 
strument in the vicinity of the resonance 

Ca 

C:-C, 

rg s 
a 

Arrangement of Apparatus for Measuring 
the Logarithmic Decrement of a Radio 
Transmitter Aerial Circuit. A HotWlre 
Meter Is Connected In Series with the 
Wave -Meter Inductance and Variable Ca- 
pacity. Readings Are Taken for Different 

Positions of the Variable Condenser. 
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point. Below is tabulated a 
set of experimental data 
taken from the antenna cir- 
cuit of a quenched spark 
transmitter and plotted in 
the graph shown in Fig. 6. 

Wattmeter Wavemeter 
Reading Capacities 
or I' in 1f f. 
.008 0.00125 
.011 0.00124 
.016 0.00123 
.022 0.00122 
.028 0.00121 
.035 0.00120 
.038 resonance 0.001195 
.036 0.00119 
.026 0.00118 
.016 0.00117 
011 0.00116 

.007 0.00115 

Of course, the reader un- 
derstands that the above 
data accurately combines 
two sets of data in one. The 
usual procedure is to plot 
the watt -meter readings 
against degrees on the scale, 
and then to look up the con- 
denser calibration, which is 
furnished with every wave - 
meter, and which shows 
the capacities of the con- 
denser for various scale 
readings in degrees. 

From the plot in Fig. 6 it 
is seen that at resonance I,' 
is 0.038, corresponding to 
0.001195 mF.; 1,' equal to 
'/z I,', corresponding to 
0.001173mf. at 0.019 on the 
wattmeter scale. I:' equal 

1,', or 0.019 watts at 
0.001225mí. 

Since I,' or I,' is equal to I, then the quantity under 
the radical sign becomes 

841 

.007/4 00116 .00556 .010710 .00 ?7 
Capáa /y ,n M/cro -fc ods 

fig 6 

The "Resonance Curve" Obtained from Tests on a 
Quenched Spark Radio Transmitter. It Is Plotted by 
Observing Successive Readings as Obtained by a Hot 
Wire Ammeter and a Wave- Meter, Fig. 5. A Radio 
Expert Can Compute the Logarithmic Decrement from 
Such a "Curve," and Besides, He Can Tell at a Glance 
Just How Efficiently Tuned a Certain Transmitter is. 

This Is Explained In the Accompanying Test. 

.N ?I 

'r 
Degree, Ccadeinrr 

ny / 
It Is Necessary to Keep the Wave -Meter 
Decrement Low if We Wish to Measure 
Small Decrements. An Average Value of 
Decrement for Each Inductance Is Gen- 
erally Used, as it Varies From Point to 

Point, as Illustrated Above. 

1,' .019 

.038-.019 
or equal to one; 

therefore, it may be omitted in our calcu- 
lations. 

From equation (6) : 

Cr - C, 
= 77 = 3.14 X 

C, 

.001195 - .001173 
= .057 

.001173 
Similarly from equation (7) 

C, -C, 
b, +b,= =3.14X 

Co 
.001225 - .001195 

= .0769 
.001225 

Average, 6, +a,= .0669. 
The value of 6, is given with the decre- 

menter and is equal to .016. Therefore .0669 

- .016 = .0509, which is the logarithmic 
decrement b, per complete oscillation. 

In order to show the value of the reson- 
ance curve let us look a little closer into 
what the curve actually represents. The 
breadth and height of the curve show 
graphically the sharpness of tuning and 
amplitude of the oscillations. 

The addition of resistance into the cir- 
cuit has the effect of broadening the curve 
and at the same time lowering the height 
of the hump or peak. If the coupling of 
the transmitter is too close, the curve will 
decrease in height, broaden out and shot, 
two distinct resonance humps, which, of 
course, indicates that the energy is not 
being emitted all on one wave- length. 
Therefore, by merely looking at a well - 
plotted resonance curve a well- grounded 
radio man can tell at a glance if the trans- 
mitter is working at maximum efficiency. 
and if not, he generally can determine the 
reason. 

Now, it also becomes evident that it it 
necessary to keep the meter decrement low 
if we wish to measure small decrements 
because the meter decrement is always in- 
corporated in the value read. An average 
value of decrement for each coil is gen- 
erally used, as 6, varies from point to poim 
as shown in Fig. 7. 

The necessity of a low resistance watt- 
meter and the use of Lit:endrdht wire oc 
the inductances also become apparent. 

Now, the above readings necessary to 
measure decrement seem fairly easy to take, 
but without laboratory appliances at hand 
it is not as simple as it seems. So in 
order to make it easy for the radio inspec- 
tors of the Bureau of Navigation to make 
these measurements on shipboard Mr. 
Frederick A. Kolster designed his direct - 
reading decrerrteter, which the shall study 
in the next in<tallment of thie seriec. 

(To 1; continued) 
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A Synchronous Motor Made From An Iron Pulley 

THE motor here described will run 
on single phase alternating current 
of 60 cycles. The iron parts for 
the motor are secured from an ordi- 
nary six -spoke cast iron pulley wheel 

of about 3 inches diameter. The wheel is 
removed from its bearings and the spokes 
sawed off with a hack saw at about the 
white marks as shown. The rim is used 
for the field or stotor, and the inner part 
is used for the armature or rotor. 

The space between the projecting pole - 
pieces on the stator is wound with wire. 
The direction of winding is reversed on 

By Raymond V. Wilson 

The rotor is fitted with a shaft and 
mounted on bearings as shown. If the 
spokes have not been sawed off accurately 
so as to be of equal length, they must be 
filed or ground down so that the rotor will 
turn without scraping the poles of the 

per second of any synchronous motor may 
be found by dividing the frequency of the 
applied current (F) by the number of pairs 
of poles (N). This motor, having three 
pairs of poles and being fed by alternating 
current of 60 cycles, will revolve at a 
speed of 20 revolutions per second. Also 

F F 
F =SN; S =- and N = -. 

N S 
Apply the low voltage alternating cur- 

rent to the stator winding and give the 
shaft a twist. If it stops, try it again or 
try chin_ it a twist and then apply the 

the adjacent sections so that wheu a cur- 
rent flows thru the wire. the projecting 
poles will be alternately North and Sou 1 

Before winding the stator, it should be 
given two or three coats of strong shellac 
solution, for insulating purposes. allowing 
each coat to dry hard before applying the 
next coat. This drying may be hastened 
by placing it in a warm but well ventilated 
place. 

It is not necessary to wind the rotor 
poles for any of the experiments here 
mentioned, as the rotor will run synchron- 
ously without any winding. text books to 
the contrary notwithstanding. One k 
Mown wound and equipt with slip rings 
however, and it can be fed with a direct 
current from a battery to slightly increase 
the power of the motor. The windings of 
'he rotor poles are alternated in direction 
,o as to produce poles of alternate polarity 
the same as the stator. 

011k4.4.1r 

Fig. 1, Side View of Synchronous Mo- 
tor. Fig. 2, Electrolysis Apparatus. 
Fig. 3, Photo Taken of Striped Disc In 
Fig. 2, Revolving In Synchronism. Fig. 
4. Another View of the Synchronous 
Motor. Fig. 5, The Iron Pulley From 
Which the "Stator" and "Rotor" of 
Motor Are Made. Fig. 6, Rear View 

of Motor. 

stator. The shaft of the rotor should aro- 
trude somewhat thru the bearin... as 
t 2 motor is not self- starting opa nust be 
starred by twirling the end cl Se shaft 
between the fingers after the current is 
applied. One does not always suiiecd the 
first time, as the rotor mast be spun until 
it is near synchronous speed heforc the 
current will take hold and continue the 
rotation. Two or three volts alternating 
current applied to the stator winding from 
a toy step-down transformer will run this 
motor very quietly and smoothly and with- 
out overheating. but the bearings must be 
smooth, well made and well oiled. 

The wire used on this particular motor 
is No. 21 B. & S. double cotton covered, 
but other sizes will answer as well pro- 
viding that the transformer has other volt - 
aces which will run but not overheat the 
motor. 

The speed (S) or number of revolutions 

current quickly. After a few trials it 
should continue running by itself if the 
machine has been properly made. 

Alternating current flows first in one 
direction in the wire and then in the oppo- 
site direction, dying out to zero or no 
current between each pulsation or flow of 
current. Sec Fig. 1. 

Alternating current of 60 cycles means 
that there are 120 of these pulsations every 
second. 

Now to show that the motor is running 
synchronously: Take a cane or small stick 
and wave it rapidly back and forth in a 
darkened room illuminated by a single 10 
watt (or even a 25 watt) incandescent lamp 
fed by alternating current. The cane or 
stick tvill appear like the blades on a fan. 
The filament of the lamp is heated red hot 
by these pulsations and the lamp gives the 
appearance of a continual glow of light. 
flickering not being noticed by the eye, as 
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the current pulsations arc far too rapid. 
It is a similar effect to that of the moving 
pictures where a succession of pictures are 
thrown on a screen. They come so rapidly 

Diagram Showing How an Alternating 
Current Cycle Is Composed of Two "Al- 
ternations"-One a Positive Loop and the 

Other a Negative Loop. 

that, with a good machine, the eye is not 
able to detect any flickering, altho only 
sixteen different pictures are shown per 
second when the machine is being run nor- 
mally. 

The filament of the ten watt lamp is very 
thin and fine and has a chance to cool off 
between pulsations of current, and 120 
times per second you are in the dark, when 
the current is at zero and not flowing in 
the lamp. This is what causes the fan 
blade effect of the waving stick, as you do 
not see the stick at all during the dark 
periods. 

A circular disc is cut out of a piece of 
card -board and marked into twelve equal 
segments, and these are alternately painted 
black and white as shown. This is aflixt 
to the end of the rotor shaft with a bit of 
sealing wax. Now if the disc is illumi- 
nated only by a ten watt lamp, fed by 60 
cycle alternating current, it will receive 
120 flashes of light per second. If the 
motor is running and in synchronism (i. e., 
20 revolutions per second), it is evident that 
the disc will be illuminated by six flashes 
of light during one revolution of the motor, 
and we will get six views of the disc every 
revolution. This is exactly what happens 
and in consequence the disc with its six 
black spokes appears to be standing still. 
altho revolving at the rate of 20 revolu- 
tions per second. 

A photograph of several seconds ex- 
posure is shown, taken of the motor and 
disc while running in synchronism. The 
photo was taken by the light of a ten watt 
lamp, fed by the same alternating current 
of 60 cycles. It shows distinctly the six 
black sectors of the disc as if standing 
still. The edges of the sectors are not 
sharp for the simple reason that the cur- 
rent and consequent light pulsations are 
not abrupt, hut undulating like waves on 
the ocean. (See Fig. 1) 

A similar effect is sometimes seen in 
moving pictures of a wagon which is mov- 
ing but the wheels seem to be standing 
still. In this case it just happened that the 
wheel of the wagon was boning in syn- 
chronism with the moving picture machine. 
Each spoke of the wheel moving into the 
same relative position as the one before 
it as the pictures are taken. 

Text -hooks state that the phenomenon 
of "hunting" is one of the defects of syn- 
chronous motors when used with a com- 
mutator for rectifying alternating current, 
and this motor is not entirely exempt. It 
may sometimes be noticed that the revolv- 
ing disc illuminated by the lamp seems to 
waver or swing slowly forward and back., 
This is the phenomenon of "hunting" and 
is caused by the poles of the rotor some- 
times revolving just a little beyond their 
corresponding poles on the stator. In try- 
ing to get back in their correct position in 
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relation to the current pulsations, they 
swing back a little too far and slightly lag 
behind their correct position. This often 
occurs especially just after starting the 
motor, but usually it soon dies out and the 
spokes on the disc gradually appear to be 
standing perfectly still. In large machines 
when rectifying heavy currents this wool 
cause trouble with the rectifying commu- 
tator, but with small currents it may be 
neglected. 

As a synchronous rotary spark gap is 
most efficient for wireless work when using 
a closed core high voltage transformer. 
this motor can be used for that purpose. 
\ wheel with six points (similar to the 
rotor of the motor) should be mounted on 
the shaft but thoroly insulated from it. 
'I-he two stationary spark points must be 
placed at a certain position, to be deter- 
mined by experiment. in order to get the 
most efficient spark thru the wheel. 

If the motor is to be used as a rectifier, 
it must be supplied with a six segment 
commutator and mounted on the shaft as 
shown. This commutator had best be pur- 
chased or taken from a small toy motor. 

Three alternate segments are connected 
together and in turn connected to the shaft 
of the motor. The other three segments 
are left dead. This arrangement will 
rectify only one -half of the alternate cur- 
rent waves. One brush bears on the corn- 

Circuits Used for Rectifying A. C. (One 
Set of Alternations) With 6 Segment Com- 
mutator Fitted to Synchronous Motor 

Here Described. 

mutator and the other brush bears on the 
opposite end of the motor shaft as shown. 
It is to these brushes that the alternating 
current to be rectified is applied, together 
with a storage cell or other apparatus con- 
nected up in series. See Fig. 2. 

The commutator brush is made adjust- 
able both as regards its tension and its 
position on the commutator. The brush 
should be placed at a point on the com- 
mutator where there is little or no spark- 
ing when it is running. There will be 
found six such points; three of them recti- 
fying in one direction and the alternate 
three will rectify in the opposite direction. 
These points represent the zero when the 
current pulsations are reversing direction. 

It is quite essential that the brush be 
placed exactly at the zero point on the 
commutator, as otherwise the current picked 
off will not be purely rectified but will 
have some flowing in the opposite direc- 
tion, which would be fatal if it were being 
used for charging an expensive storage 
battery, as the battery would be ruined. 
In fact, this motor rectifier as described 
can he recommended only for experimental 
purposes. as sometimes the motor will stop 
for no apparent reason, and if a "live" seg- 
ment of commutator happens to corne to 
rest under the brush, pure alternating cur- 
rent will flow thru it. Experiments in 
charging a storage cell are best made with 
one constructed of two small lead plates 
dipping into a glass filled with electrolyte. 

843 

If alternating current is past thrti it by mis- 
take it will only cause a white deposit to 
form on the plates (called sulfating) which 
in this case can easily be scraped off or 
it will sometimes fad off by itself. 

In fact, such a cell is of assistance in 
finding the correct place for the brush on 
the commutator. If in the wrong place the 
plates will sulfate, while if in the correct 
place one I:.,te will turn a chocolate color 
and the other will retain its original lead 
color, and the cell will be "charging." 

A small compass galvanometer is con- 
venient for determining the direction of 
flow of the rectified current, as the motor 
will not necessarily rectify in the same 
direction after each starting, altho the posi- 
tion of the brush may be unchanged. 

Such a galvanometer may be constructed 
from an ordinary compass by wrapping a 
few turns of insulated wire around it and 
connecting it in series with the current to 
be rectified. The compass is placed so that 
the turns of wire are parallel to the needle. 
If a direct current is past thru time wire in 
one direction, it will cause the needle to 
deflect to the right, and if the current 
passes flint it in the other direction the 
needle will deflect to the left. The needle 
is not quick enough, however, to follow 
the changing directions of a 60 cycle alter- 
nating current and it often demagnetizes 
the needle, as will also too strong a direct 
current, should there be too many turns of 
wire around the compass. The needle may 
easily be re- magnetized by passing the poles 
of a horseshoe magnet over the needle. 
If then the South end points to the North, 
it has been magnetized in the wrong direc- 
tion and the opposite poles of the magnet 
must be past over the needle. 

A compass galvanometer will not show 
whether or not a pure rectified current is 
flowing thru the circuit. The glass Electro- 
lysis Apparatus shown in the photo Fig. 2, 
will do this, however. Advantage is taken 
of the fact that a current of electricity 
will decompose acidulated water into hydro- 
gen and oxygen. With direct current, 
oxygen will be given off from one electrode 
and hydrogen from the other, in the pro- 
portion of one volume of oxygen to two 
volumes of hydrogen (ILO). These gases 
rise in their respective graduated tubes and 
their volume can he read off directly. 
\Pith alternating current the volume of the 
gases in the tubes will be equal and will 
consist of mixed oxygen and hydrogen. 
If the rectified alternating current is past 
thru the apparatus and the gases given off 
are not in the proportion of I to 2, it may 
safely be assumed that it is not a pure 
rectified current. Evidently the brush is 
not in its correct place on the commutator, 
or the rotor may be "hunting" excessively. 

An electrolysis apparatus may be con- 
structed from a tin pan. Two pieces of 

(Continued on page 866) 

Showing How it Is Possible to Rectify 
Both Pulses of A. C. With Two Slip Rings 
Fitted to Six Segment Commutator on 

Synchronous Motor Described. 
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Electro- Static Experiments 

SEVERAL years ago 1 happened upon 
the instructive and interesting little 
work entitled, "Simple Experiments 
in Static Electricity," by Percival G. 
Bull. Experiment No. 9, Chapter IV, 

of this book, dealing with spectacular con- 
denser discharges, imprest me very much; 
in fact, to the extent that I couldn't help 
but give it the due tryout. The "bronze' 
or "metal" paper referred to and needed in 
the experiment seems, as I faintly remem- 
ber, to be an uncertain article on the local 
market. There is something entirely wrong 
with it. Either the demand for it is so 
brisk that stocks are early exhausted, or 
there is no call for it at all, and, conse- 
quently, nobody bothers with it. I was for 
a time inclined to think the latter way,' 
until finally, after a prolonged and fruitless 
search among the various stationery stores, 
I was shown at some small place what 
looked to be the remnant of a once glorious 
pile. Whether I purchased the real, honest - 
to- goodness "metal" paper or not has been 
an open question with me to this day, since 
it was not sold to me under that somewhat 
mysterious sounding name. At any rate, it 
works. 

I mention this little incident only as an 

Leyden fors 

,°1q11ll IIII 

By Frederick von Lichtenow 
PART II (Conclusion) 

1 employed in these experiments two very 
finely made static Leyden jars of one pint 
size each in connection with the always de- 
pendable little "Electro" Wimshurst static 
machine. According to the book in refer- 
ence the jars are to be placed one at each 
end of the paper and connected with their 
inner coatings to the respective poles of the 
machine. I have placed them in various posi- 
tions, these latter depending on the spark 
effect desired, as well as necessitated by the 
nature of the paper itself. 

The following illustrations and short de- 
scriptions give the results of my tests 
(Fig. 1). 

Characteristic of this paper is that the 
sparks always show a strong tendency 
toward branching out over its surface. 
whether the distance between the jars 
be a few inches or a foot, or even more. 
Their color is a beautiful bluish -white. 
With the jars separated by only a few 
inches, and up to six inches or so, the dis- 
charge manifests itself in thousands of 
bright little stars hanging together by shiny 
threads. These very striking effects are 
due to the relatively high conducting qual- 
ity of the metal particles covering this paper. 

The paper illustrated in Fig. 2, offering a 
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IMI 
A Novel and out -of -the- ordinary Static Experiment Which the Author Discovered. The 
Insulated Electroscope Responded to the Unlpolar Oscillatory Waves Set Up by a Silent 

Discharge In the Spark Gap, Owing to Its Ball Being in Line With Those on the Spark Gap. 

example of the handicaps, which at times 
confront the experimenter even in big cities, 
and which are only too frequently re- 
sponsible for the fact that many otherwise 
highly instructive and fascinating experi- 
ments are left untried. Needless to say, I 

have had several real disappointments of 
this nature since, not only "close calls" 
like the above. 

My aim in this article is to put down the 
results obtained with, and various spark 
effects noted on, three different grades of 
"bronze" or "metal" paper -the only num- 
ber I was able to secure -which are not 
given in the aforementioned book. Follow- 
ing in the order of their relative resistance 
capacity they are "silver" paper, the "cop- 
per- bronze" paper and the "brass -bronze" 
paper, the latter being the poorest conductor 
of the three. They measure each, as cut by 
me, 19% inches in length (the original width 
of the paper) by 8% inches wide, an ample 
size for the accommodation of even the 
largest Leyden jars ordinarily used. 

somewhat higher resistance to the condenser 
discharge than the former, limits the dis- 
tance between the jars to 3' of a foot. At 
or near that distance the sparks are very 
pronounced and appear concentrated in the 
form of miniature lightning bolts of a clear 
white color. They hit around in curves and 
are accompanied by a loud report. If the 
jars are approached to within 4 inches or 
less, as indicated in "b," the sparks will dart 
in spray fashion across the intervening 
space. lighting up in a vivid emerald green. 

(Fig. 3.) As I have stated before, this 
paper is a poor conductor, and, consequently, 
permits only a separation of a few inches 
between the Leyden jars. Set at that dis- 
tance, the spark effect is very similar to the 
one noticed on the "copper -bronze" paper, 
Fig. 2 -b; however, it is not quite so dis- 
tinct. The color shade of the sparks runs 
more into a dull yellowish green, not unlike 
that or oxidized brass. 

The above spark- and -color effects are 
those as oLerved in an artificially (moder- 

ately) lighted room. The papers may be 
placed in triple or quadruple layers, thus 
insuring a better insulation for the Leyden 

Spectacular Condenser Discharges Can 
Be Arranged With Metalized Paper, a 
Pair of Leyden Jars and a Small 3" Static 
Machine. This is a "Silver Paper" Ex- 

periment. 

jars, in addition to which an oilcloth cover- 
ing on the table may be advisable. Care 
must be taken that the discharge balls of 
the machine are first to be separated beyond 
sparking distance while charging the jars, 
and not set "a few inches apart," as pre- 
scribed by the text book, which may be 
misunderstood, since the small \Vimshurst 
machine I used in these tests delivers a 
three -inch spark alone, when in a healthy 
condition, not to speak of the many larger 
static machines with their correspondingly 
greater output. After thus charging the jars 
for a short while the electrodes are grad- 
ually and slowly approached toward each 
other, when upon reaching the stress limit 
the resulting spark will be accompanied by 
the condenser discharge across the paper. 

Following the above tests I was led to 
another experiment, terminating in the fol- 
lowing discovery -if I may call it such - 
which I will give here for what it is worth: 

In order to ascertain the conducting value 
of these metal papers as a circuit link, I had 
included a separate gap (spark gap) into 
the former set -up. With the conductors 
of the machine set wide apart I was testing 
the spark across this new gap under various 

Different Forms of Discharge Effected 
Between Leyden Jars Set at Various Dis- 

tances Apart on Copper- Bronze Paper. 
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adjustments, when, happening to glance 
around while turning the crank, I noticed 
my gold leaf electroscope, standing some 

Peculiar Form of High Tension Discharge 
Obtained Between Two Leyden Jars Set 

on Brass - Bronze Paper. 

distance away, near the further end of the 
table, under the influence of a strong 
charge. I discharged it and tried again with 
the same result, then looked at the gap, 
where only a silent discharge was taking 
place, caused by being set at the spark 
limit. Without disturbing anything I 
studied their respective positions and found 
the knob of the electroscope to be at ex- 
actly the same elevation as the busy end of 
the gap, with the latter squarely facing the 
former. Therein rested the secret, evi- 
dently. The oscillatory waves set up by the 
spark were in this way forced upon and 
recorded by the very sensitive instrument, 
which latter fact proves that a strong, uni- 
polar element predominated in the charge 
(Fig. 4). 

While the metal paper could by no means 
be clast as a conductor, this experiment 
demonstrates that it possesses sufficient con- 

ELECTRICAL EXPERIMENTER 

ducting elements, however small, as to sus- 
tain a certain form of circuit ; but it is, on 
the other hand, its feeble conducting value 
that makes the experiment at all possible. 

The discharge rods of the spark gap, 
being in a vertical position, are curved in 
order to be capable of a wide range of ad- 
justments. They consist of heavy, polished 
brass wire and terminate in 1 -inch solid 
brass balls, well polished, as all the terminals 
on static instruments should be. All in all, 
the spark gap is a "concoction" of my own, 
brought about by the dire need for just 
such a gap (Fig. 5). No sparks will occur 
between the Leyden jars in this connection. 

Success in static experiments depends a 
great deal on the nature of the connections 
employed. Chains or wires used for this 
purpose must terminate in balls or rings, 
respectively, with the links of the chains 
preferably soldered. Open ends and sharp 
edges are certainly to be avoided, while 
earth -connected or other objects not needed 
in the experiments are to be kept at a re- 
spectable distance from the instruments in 
operation. 

AUTHORS!!! 
All matter intended for publica- 

tion -not only by us, but by any 
other magazine or newspaper as 
well -should be written on one side 
of the paper only and in ink. If it 
isn't, somebody else must copy 
part of it off on another sheet be- 
fore it is given to the printer. 
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CHEMICAL NAMES. 
Many drugs and other chemicals have 

names of astonishing length, although these 
are generally used only by experimental 
chemists, shorter names being employed in 
the trade. Phenacetin, a popular remedy 
for headache, is known to chemists as ace - 
taminophenetol. Antipyrine, which is equally 
popular as a headache cure, is phenylmethyl- 
pyrazolone. A few years ago a new drug 
was introduced as a remedy for acute rheu- 
matism, the full name of which is sodium 
p h e n ylmethylpyrazolonaminomethan - sul- 
phonate. Everyone has heard of nicotine, 
even if they do not happen to be smokers. 
Pinner, who investigated the properties and 
structure of pure nicotine, called it a -pyri- 
dyl- fl- tetrahydro- N- methylpyrol. Some of 
the aniline and azo dyes and their parent 
substances have quite extraordinary names 
Thus, the well -known dyestuff, malachite 
green, is prepared from a basic substance 
known as tetromethyldianin)riphenylmeth- 
an e. 

Contributed by H. J. GRAY. 

Simple, Yet Extremely Flexible Form of 
Static Spark Gap Used by the Author In 
the Electro- Static Experiments Here De. 

scribed. 

The Chemistry of Selenium 

History 
SELENIUM was first discovered in 

1817 by Berzelius, the noted Swedish 
chemist, as an elementary body in the 
deposits of Sulfuric acid chambers at 
Gripsholm, Sweden, where the Fahlun 

pyrites had been used experimentally to 
produce the acid, which had been previously 
prepared exclusively from Brimestone (Sul- 
fur). Thus the discovery of selenium was 
occasioned by the independent production 
of Sulfuric Acid. 

It is a non -metallic element, occupying the 
intermediate space between Tellurium and 
Sulfur. It may be of interest to the reader 
to give an explanation of how the suffix -um 
was applied to Selenium. 

It has been the custom in modern times 
to distinguish metals from non -metals by 
applying to the former names ending in 
-um, and consequently such metals as are 
of more recent discovery all have names 
with this termination. Selenium was at the 
time of its discovery thought to be a metal, 
and it consequently received a name with 
the terminal -um. This substance strongly 
resembles a metal in many of its physical 
properties, but its chemical relation is so 
closely similar to the non -metal Sulfur, that 
it is by general consent clast among the non- 
metals; it is an example of those elements 

Copyright 1917 by Albert W. Wilsdon. If any 
part of this article is copied and republished, full 
credit must be given the ELECTRICAL EXPERI- 
MENTER as well as the author. 

By Albert W. Wilsdon 

which are distinguished as metalloids. On 
this account many chemists advocate the 
term Selenion. 

Occurrence and Distribution: 
Tho not very abundant in nature, it enters 

into the composition of many minerals, and 
has been found in the free state in certain 
parts of Mexico. 
In combination it is found as: 

1. Sulfur selenid or Selensulfur, also 
known as Selenic- sulfur, found at Volcano, 
Lipari Islands, also at Kilanea, Hawaii. 

2. In Clausthalit, or Selenid of Lead 
(PbSe), found at Clausthal, in the Harz 
Mountains in Germany. Its composition is 
said to be : Selenium, 27.59 -31.42 ; Lead, 
63.92 -71.81; Cobalt, 0 -3.14; Iron, 0-.45. 

3. In Lehrbachit, or Selenid of Mercury 
and Lead (PbSe-l- HgSe), found at Lahr - 
bach and Tilkerode in the Harz Mountains. 
Its composition is : Selenid of Mercury and 
Lead represented by the formula PbSe+ 
HgSe. 

4. In Onofrit, the composition of which 
is: Selenium, 6.49; Sulfur, 10.30; Mercury, 
81.63-98.12 ; which corresponds to the form- 
ula 1-1gSe +4HgS. 

5. In Berzelianit, a mineral placed by 
Dana in his Galena group. Its composition 
is: Selenium, 38.4 -40; Copper, 61.6 -64. It 
is a selenid of copper, occurring in Sweden, 
and in the Harz Mountains. 

6. In Eucairit, derived from the Greek 
name Eukairos, meaning "Seasonable," Eu 
meaning "good," and Kairos meaning "the 

right point of time" so named by Berzelius, 
because he found it opportunely soon after 
the discovery of selenium. It is found in 
Sweden and Chile, and has the composition: 
Selenium, 31.6; Copper, 25.3; Silver, 43.1. 
It is a selenid of copper and silver, cor- 
responding to the formula, Cu,Se +Ag,Se. 

7. In Crooksit, the composition of which 
is: Selenium, 33.28; Copper, 45.76; Thal- 
lium, 1725; Silver, 2.71; which corresponds 
to the formula, (CuT1Ag)Se. It occurs in 
Norway and Sweden. 

Selenium is also found in very small 
quantities in meteoric iron, in some varieties 
of coal, and in many other minerals, espe- 
cially in certain iron -pyrites, and copper - 
pyrites, and where these are used in the 
manufacture of Sulfuric acid, a red deposit 
containing selenium being found in the flues 
and chambers. 

It is found in small quantities associated 
with sulfur, in the sulfids of Iron, Copper, 
Silver, etc., and more rarely in selenides, as 
Lead selenid (PbSe), Mercury selenid 
(HgSe), Copper selenid (Cu,Se), and Sil- 
ver selenid (. \g,Se). 

Preparation: 
Selenium is most conveniently prepared 

from lead- chamber deposits. The crude 
material is mixed with equal parts of sul- 
furic acid and water to make a paste, heated 
to the boiling point, and treated with nitric 
acid or potassium chlorat from time to time 
until the red color disappears. This solu- 

(Continued on page S67) 
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Telegraphing Thru the Earth 
HIS article describes a system of non - 

radio wireless telegraphy utilizing 
earth currents, which is entirely prac- 

tical over short distances. 
The principle is shown in Fig. 1. At 

Station A a battery is connected thru a 
key to two pipes, A and A', driven into the 
ground a few feet apart. At Station B two 
similar pipes are connected to a galvan- 
ometer, G. Now, when the key is de- 
prest at Station A, the galvanometer at 
Station B will indicate a current in the 
wire connecting B 
and B'. The reason 
is found when we 
trace the course 
of the battery cur- 
rent thru the ground 
from A to A'. Ob- 
viously the greatest 
part of the current 
will flow directly 
from A to A', as in- 
dicated by the 
broken lines, spread- 
ing out but slightly 
in the ground. But 
small parts of the 
current will spread 
out over the longer 
curved paths shown, 
and some small 
fraction of the total 
current will spread 
far enough to reach 
Station B and flow 
from B to B' thru 
the galvanometer circuit instead of thru the 
ground between them. Altho this received 
current is very small compared with the 
transmititng current, it will suffice to trans- 
mit telegraphic signals between the stations 
without the use of conecting wires. 

To get strong indications at the receiv- 
ing station for a given distance between 
stations, D, we should have the distances d, 
our "base lines," as great as possible, a 
powerful transmitting battery, grounds of 
low resistance, and a sensitive indicating 
instrument. 

Since the telephone receiver is very 
cheap and is marvelously sensitive to pul- 
sating currents, it is desirable to use a pair 
of phones for receiving, and a battery and 
buzzer to excite the transmitting grounds. 
This gives the hook -up shown in Fig. 2. 
which makes use of the relatively high emf 
of self -induction developed in the buzzer 
coils. The grounds may be connected 
either across the buzzer windings (A -A`), 
or the buzzer contacts (A -A") with identi- 
cal results. When the grounds are good 
ones, connecting across the contacts usual- 
ly prevents the buzzer's operation. but con- 
necting across the windings is not so likely 
to do so. If difficulty is experienced from 
this cause, connect either a sufficient re- 
sistance or a 2 mfd. telephone condenser 
in one of the ground leads. The condenser 
will not cut down signal strength at all, 
but will stop sparking at the buzzer's con- 
tacts and improve its tone. The absence 
of sparking allows us to use much more 
power without injuring the buzzer. The 
buzzer should be arranged to give a clear 
high tone by soldering the contact spring 
rigidly to the armature and adjusting care- 
fully. " Radiotone" buzzer will be found 
most excellent for this work, and its beau- 
tiful tone can be easily read thru the QRM 
of stray ground currents. Usually a medi- 
cal coil or a small spark coil will not be 
found as satisfactory as a buzzer, because 
of their high resistance, which limits the 
transmitting current, and 60 cycle A. C. is' 
undesirable because of its tone. The buzzer 
is ideal because it combines a low resistance 

By Roy T. Griffith 
with a high emf, and a good tone with 
ability to operate on almost any available 
source of current. 

The phones should be of very low re- 
sistance, the lower the better. Wireless 
phones will give very poOr results if con- 
nected directly to the grounds but are ex- 
cellent if connected to the secondary of a 
step -up coil, the primary being put in place 
of the phones in the diagram. 

My experiments indicate that the grounds 
need not be very elaborate. A pipe driven 

powers, longer base lines, and more deli- 
cate receiving instruments will give cor- 
respondingly better results. 

I think it should be clear from the above 
explanation that loose couplers, variable 
condensers, unilateral connections, and 
crystal detectors are very much out of 
place in such a system. But the experi- 
menter will find that greatly enhanced re- 
sults can be secured by the use of a regen- 
erative Audion on the received signals, 
and by using a definite transmitting fre- 

quency, tuning the 
transmitting and re- 
ceiving circuits to 
this frequency by 
properly designed 
iron core induct- 
ances a n d paper - 
and- tinfoil conden- 
sers. 
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Station d riÿ I 
Some New Ideas in "Ground Telegraphy" Are Shown In the Present Diagrams and Discussion, 

Which WIII Undoubtedly Be of Interest to the "Closed Up" Radio -bugs. 

a few feet into the ground gives very good 
results. The two grounds should be as 
widely separated as conditions allow, and 
the base lines AA' and BB' should be 
parallel. It should be remembered that 
separating A and A' will practically not in- 
crease the resistance of the transmitting 
ground circuit, since almost all the re- 
sistance is at the surface between the pipes 
and the ground, but making the ratio d/D 
large will very much increase the ratio of 
the received current to the transmitted cur- 
rent. If the gas and water mains come into 
the building well apart. and are not con- 
nected in any way inside the house, they 
may be used as the pair of grounds, but it 
is usually better to use at least one sep- 
arate ground. It must not be expected 
that using gas and water pipes at both 
stations will give improved results, for the 
pipes are probably connected directly to- 
gether at almost every house by water 
heaters, etc., so that the current does not 
follow the pipes, but spreads out from 
their points of entering the ground. 

Fig. 3 shows a very simple hook -up using 
a 6 volt storage battery, double contact 
key buzzer, telephone condenser, wireless 
phones with step -up coil. and a "balancing 
coil" B. The key with the back contact is 
used to make the arrangement a break -in 
system, and to cut out the phones while 
sending, preventing waste of current and 
fractured ear drums. When the phones 
are connected across the grounds for re- 
ceiving, a hum, sometimes very loud, will 
usually be heard, due to stray alternating 
currents. This QRM will greatly inter- 
fere with the reception of signals, but if 
the hum is due to 60 cycle current, and 60 
cycle lighting current is available. it may 
be completely balanced out by placing near 
the step -up coil S a coil B, consisting of 
several turns of wire and carrying the cur- 
rent for a 25 watt lamp L. The position 
of this coil should be adjusted until per- 
fect silence is obtained. An outfit like this 
employing parallel base lines of 50 to 100 
feet may be expected to give good signals 
over a distance of half a mile. Larger 

TELEPHONE 
RECEIVER 

WORKS WITH- 
OUT DIAFRAM. 

It will be of great 
interest to the read- 
ers of the ELEC- 
TRICAL EXPERIMENT- 
ER to know of a way 
of using telephone 
receivers in conjunc- 
tion with a high fre- 
quency buzzer con- 
nected directly 
across the contacts 

without the use of a condenser, and to still 
obtain the much desired high pitch but 
not too loud. This is done by removing 
the diaframs entirely from the receivers 
and connecting the 'phones across the con- 
tacts of the buzzer. 

This will seem impossible at first, per- 
haps, but when tried it works admirably 
well, and is best explained as follows: 

All telephone receivers are constructed 
with a permanent magnet and a soft iron 
core electro- magnet. When the telephone 
has the diafram on, in the usual way, it is 
attracted by the varying intensity of the 
magnetic field produced about the poles of 
the soft iron cores of the electro- magnets 
of the receiver. It is therefore evident, 
since there is always some iron left in the 
receiver, that this iron will be acted on to 
some extent, therefore manifesting itself 
in this case as the high pitch sound of the 
same frequency as the note of the buzzer. 
The action is usually due to the fact that 
the iron molecules are set into vibration 
by the fluctuating currents surrounding the 
core. It is sometimes due to loose cores 
or magnet laminations, screws, etc. Some 
years ago an account was given of a sim- 
ilar phenomena in the "Modern Electrics" 
magazine, in which case it was found pos- 
sible to make a 5 h. p. motor "talk." The 
iron mass of the magnet frame was set 
into molecular vibration by varying the 
current thru the field coils by means of a 
microphone. 

This also explains the reason for the 
"hum" produced by the core of a choke 
coil when connected to an alternating cur- 
rent. The wires as well as the molecules 
of the iron core are in a constant state of 
vibration. contributed by E. DUSK'S. 

RADIO EXPERTS WANTED! 
To write up your new ideas and ap- 

paratus which have proven efficient and 
practical. Send us a short, clear write - 
up with sketches and photographs when 
possible. We pay good rates for all 
articles accepted. Address the Editor 
"Radio Department." 
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The Construction of an Experimental Electric Furnace 

IN response to the editor's appeal for 
practical electrical and scientific ar- 
ticles, I submit herewith photograph, 
sketch, and description of an electric 
furnace which 1 designed and con- 

structed with the aid of a fellow experi- 
menter. The furnace was a source of in- 
struction and entertainment and with it the 
writer made many interesting experiments 
such as reducing refractory oxides, making 
alloys, etc. 

The furnace can be made by anyone hay- 
Mg access to a few tools, only one part re- 
quiring any lathe work. The sketch shows 
the most important details. The box in 
which the clay lining is placed is made of 
common sheet iron cut to the shape shown 
in Fig. 1. The larger one at the left is the 
lower box, the one to the right the lid or 
covet. The small holes for rivets, should 
be drilled with a No. 28 twist drill, and 
the box bent to shape and riveted. Little 
angles of sheet iron are fastened to the 
lower box to hold it to the base. It will be 
noticed that the lid or cover is provided 
with tabs which are bent over to keep the 
clay from slipping Out when the cover is 
inverted. The upper box or cover is pro- 
vided with a handle, the dimensions of 
which are optional. The semi -circular cut 
at the ends of both boxes form a hole %" 
in diameter when the boxes are put to- 
gether, and coincide with the V8" hole in 
the asbestos board shields shown at Fig. 2. 

Two of these shields are required. They 
are cut from %" asbestos board to the shape 
shown. A Vs" hole is drilled equidistant 
from the sides and 25,¢" from the bottom. 
Four holes must be drilled for 8 -32 machine 
screws and they must coincide exactly with 
4 similar holes drilled in the ends of the 
lower box. 

The carbon holders, Fig. 3, are made of 
steel turned in a lathe to dimensions shown. 
The %" hole is drilled exactly 211" from 
the bottom of the piece. A slot is now 
sawed from the top of the piece to the hole, 
and a hole drilled at right angle to the slot, 
tapt for a 10 -24 machine screw. A wing 
screw is used to clamp the carbon holder 
tight. As shown in the drawing these 
standards are filed flat where the machine 
screws are placed. The holes at the bottom 
arc also drilled and tapt for No. 10-24 
screws, the one serving to clamp the cable 
to it and the other to hold the standard to 
the slide block. Fig. 4 shows the dimen- 
sions of a fiber pillar on which the carbon 
holder stands; Fig. 5 shows a copper 
washer t't" thick placed between the holder 
and pillar. 

Photograph of Finished Electric Furnace 
Which the Author Has Successfully Em- 
ployed In Reducing Refractory Oxides, Mak- 

ing Alloys, Etc. 

The base of the furnace is made of well - 
seasoned oak 25" x 11" x 74", and is bev- 
eled for the sake of appearances. Two 
slides 8" long and 3" wide at the top, hav- 
ing the sides beveled at 15° as shown in 

Figs. 7 and 8, are cut from 7" oak and are 

By Ralph H. Muller 

fastened equidistant from the sides of the 
base by means of flat head, wood screws, 
countersunk to give an unobstructed pas- 
sage for the slide blocks. 

These slide blocks arc also made from 

mixture of fire -clay and water, about the 
consistency of dough, is packed in tightly. 
After it is filled, the form is carefully taken 
ont, which operation may necessitate the 
removal of one of the shields. The top 
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Many of the World's Scientific Secrets Undoubtedly Lie, as Yet Unrevealed, In the Fiery 
Heat of the "Electric Furnace." Moissan, the French Savant, Produced the First Synthetic 
Diamond In the Electric Furnace. To It Also We are Thankful for " Carborundum" and Other 

Abrasives. Here Is One Any Experimenter Can Make. 

7" oak and the top pieces are cut to 4%" 
x 3 ". To these are fastened, by means of 
round -head wood screws, two cleats 3" long 
%" high and with sides beveled at I5 °. 

A 234" flat -head 10 -24 machine screw is 
past up thru a hole drilled in each slide 
block, past thru the fiber pillar, copper wash - 
er, into the hole of the steel carbon holder. 
Leads are now provided and should be 
made of stranded cable, equivalent to a 
No. 4 wire, or even larger, and should be 
well insulated; preferably with an asbestos 
or other slow- burning insulation. The ends 
should be soldered to lugs. one of which 
is clamped to the carbon holder by means 
of -a machine screw, the other to a binding 
post fastened to the base. 

The next operation is to make the arc 
chamber. The lower box is screwed in 
position by wood screws passing thru the 
angle strips riveted to the box, and the 
asbestos shields are held in place by 3g" 
8 -32 brass machine screws, the nuts being 
placed on the outside. A wooden form is 
turned up according to dimensions given in 
Fig. 6. The form is past thru the holes in 
the asbestos shields and clamped at both 
ends in the carbon holders. The extreme 
ends of this form will have to be trimmed 
down with a penknife to fit the % holes. 
After the ball -shaped part of the form is 
located in the exact center of the box, a 

box or cover is then filled using the same 
form. After both boxes are filled and the 
lower one removed from the base. they are 
both placed in an oven (a moulder's core 
print oven serves admirably) and slowly 
baked out. 

After all the moisture has been driven 
out, the apparatus may be reassembled. 
Half inch arc -lamp carbons are clamped 
in the carbon holders and past thru the 
holes in the asbestos board shields. 

The furnace is then connected in a D. C. 
circuit as shown in Fig. 9. The writer used 
iron wire resistances such as are used with 
stereoptican lanterns. After placing suit- 
able fuses in the circuit, close one switch 
and start the arc by shifting the slide blocks, 
then slowly close the remaining switches. 
The carbons require very little adjustment, 
for in the confined space the one carbon 
builds up the other and the only loss is 
the monoxide (CO) and dioxide (CO.) 
of carbon driven off. When connected to 
the starting panel of a forge blower, it 
was possible to draw 80 amperes thru this 
furnace. This created a terrific roar and 
the clay decomposed into a glassy silicate 
and the writer was amused when. after ten 
minutes, he raised the cover and saw the arc 
chamber one mass of white hot bubbles of 
glass. A more refractory crucible for the 
substance is grafite, magnesite, etc. 
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This department will award the following monthly prizes: First Prize, $3.00; Second Prize, $2.00; Third Prize, $1.00. 
The purpose of this department is to stimulate experimenters towards accomplishing new things with old apparatus or old material, 

and for the most useful, practical and original idea submitted to the Editors of this department, a monthly series of prizes will be awarded. 
For the best idea submitted a prize of =3.00 is awarded; for the second best idea a $2.00 prize, and for the third beat prize of $1.00. The article 
need not be very elaborate, and rough sketches are sufficient. We will make the mechanical drawings. Use only one aide of sheet. Make 
sketches on separate sheets. 

FIRST PRIZE, $3.00 

WHEN THE FISH BITES THIS 
BELL RINGS. 

The accompanying sketch illustrates a 

device I have used while fishing at night. 
It may be readily adapted for fishing thru 
holes in the ice also. One or two dry cells, 
an ordinary vibrating bell, a switch and a 
specially made contact device into which 
the fish pole fits, constitute the outfit. These 
parts are mounted on a board, as shown. 
The brass springs under which the pole 
rests, should be of fairly light stock, so 
that the unlucky victim will not have the 

Fishing Time is Coming, Boys! Here's an 
Electric Alarm That Can be Rigged up to 
Ring a Bell or Pull Your Toe While You 

Doze Off on the Bank. 

pleasure of pulling the line in half before 
the bell rings. 

Contributed by 
RAYMOND MURRAY. 

AN EASILY MADE INDUCTION 
COIL. 

A small induction coil may be very easily 
made with a high- resistance electro -mag- 

SECOND PRIZE. $2.00 

FITTING MEGAPHONE TO RE- 
CEIVERS. 

Many experimenters desire to increase 
the distance at which signals can be heard 
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An Easy Way to Attach Megaphone Horn to 
Telephone Receiver. 

from a telephone or radio receiver by means . 

of a megaphone. Their chief difficulty is 
in fastening the megaphone to the recever 
properly. The accompanying illustration 
shows a satisfactory method of overcoming 
this difficulty without the use of glue. 

Contibuted by F. WESLEY MEYER. 

and with an interrupter it makes a very 
good medical coil. A 75 ohm magnet or 
one wound with seven or eight layers of 
No. 30 wire do about equally well. 

The sketch shows a part -wound diagram 
of my own coil, where M- Magnet (8 layers 
No. 30) ; P- Primary (2 layers No. 22) ; 

S- Secondary leads, and C -Core. 
Contributed by E. BASIL LAUFER. 

EXPERIMENTERS!!! 
Don't forget to write up that little 

"stunt." It may win a prize. Address 
all manuscripts to the Editor, Electrical 
Experimenter, 233 Fulton Street, New 
York City. 

PLUG TO CONNECT TWO 
SOCKETS. 

This is a plug for connecting two sockets. 
It is constructed from 2 brass lamp base 
caps. The wires are connected together 
and soldered as shown, a card -board or 

;Cord So /dered Seo / /YyWa.r 
robe 

THIRD PRIZE, $1.00 

HELP! SWITCHES MADE FROM 
RUBBER HEELS. 

Do you wear rubber heels on your shoes? 
Well and good- here's a fine use for electri- 
cal experimenters' old rubber heels -but 
not too old, mind you. Carve out a switch 
base as shown by the dotted lines by means 
of your favorite jack knife. Next -drill 
the proper number of holes to accommodate 
the switch points and blade stud. Rubber is 
a good insulator as we all know- besides 
it's a good "shock" absorber -what? Say, 
Brother Ohm, how 'dye get that way? 

Contributed by RUDOLPH BOSSEN. 
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Rudolph's the Boy!! Yep, You've Guest t. 
A Switch Made from an Old Rubber Heel.. 

A CHEAP AND ATTRACTIVE 
INSULATOR. 

A great many experimenters have big, 
unsightly, split knob or cleat insulators 
around on the walls of their rooms to sup- 
port a measly No. 18 wire. Instead of this, 

use "Moore" glass push -pins, which can 
be purchased at any book store. I used 
hem as illustrated herewith. The live wire 

is held by a smaller wire "A." A small 

A Simple Induction Coil Made by Winding a 
Layer of coarse Wire Over a Magnet Spool. 

net (20 ohms or more) by simply winding 
two or three layers of coarse wire (No. 
18-22) on the outside as a primary. Use 
the terminals of the electro- magnet as sec- 
ondary leads. 

A battery current sent intermittently 
thru the outer coil causes a magnetic field 
in and surrounding the magnet core. At 
the same time an induced current is caused 
.n the fine wire of the inner coil. 

I find this type useful as a telephone coil 

Bose 
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Take Two Old Screw Lamp Bases, Solder the 
Lead Wires as Shown, Seal up In Fiber Tube 
and You Have a Handy Socket Connector. 

fiber tube being placed in position first. 
The inside of the tube is filled with seal- 
ing wax. It may be used to connect two 
sockets together, et cetera. 

Contributed by LOUIS DROTAR. 

The Glass "Push Pin" Finds a New Field 
of Usefulness Serving as Insulators for Low 

Voltage Wires. 

wire will slip thru the hole in the split 
knob and cleat insulators and look baggy, 
but not so with this kind of insulator. 
These push -pins are easily and quickly put 
up and if taken down do not leave a large 
gaping hole in the wall. 

Contributed by S. T. MAUNDER. 

To clean soldering iron tips badly black- 
ened, rub the hot tip in sal- ammoniac on a 

brick. If corroded file smooth first. 
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EDITED BY S.GERNSBACK 

Under this heading we publish every month 
useful information In Mechanics, Electricity 
and Chemistry. We shall be pleased, of 
course, to have our readers send us any 
recipes, formulas, wrinkles, new ideas, etc., 
useful to the experimenter, which will be 
duly paid for, upon publication, if acceptable. 

Experimenter's Aphorisms 
In the following, we wish to give to the 

Experimenter some hints as to the use of the 
different ingredients and how to work them: 

(1 Always bear in mind that exact working 
of a formula requires ACCURACY, CLEANLI 
NESS, PATIENCE, and SKII.L. 

(2) Know what you are about, before you 
start to experiment. 

(3) THE HISTORY OF FAILURES IS THE 
HISTORY OF SUCCESS" goes an old adage, and 
it applies well to the experimenter. 

(4) Many times impure, wrong or deterior- 
ated raw materials, spell FAILURE instead of 
SUCCESS. 

(S) A great many of the chemicals and in- 
gredients required, cannot be obtained from 
drug stores; buy them at a reputable supply 
house. 

(6) BEFORE CONDEMNING A FORMULA, 
be sure the fault does not lie with the maooer of 
haodling it, or the purity of the ingredients. 

(7) Be sure to mix the materials comprising 
a Certain formula in the proper sequence. 

(8) When starting to prepare a mixture, 
especially one containing liquids, ask yourself: 
"IS THE SPECIFIC GRAVITY CORRECT, AS 
INDICATED BY A HYDROMETER? IS THE 
TEMPERATURE RIGHT? IS THE QUANTITY 
OR WEIGHT RIGHT? 

(9) Acids and water, when mixed, should he 
manipulated in the proper manner, i. e., THE 
ACID SHOULD BE POURED INTO THE 
WATER, and not vice versa, as the solution is 
liable to be forcibly ejected from the containing 
vessel and into the mixer's lace. 

(10) For any kind of SYSTEMATIC WORK, 
a floating THERMOMETER and HYDROM- 
ETER, as well as measuring glasses and scales, 
should always be provided, as GUESSWORK is 
EXPENSIVE, and SOMETIMES FATAL. 

(11) Put labels on ALL bottles, boxes and 
packages with FULL INSCRIPTION as to their 
contends, it will avoid troubles and mistakes. 

(12) Remember that a beginner cannot ex- 
pect to make articles AT FIRST, which will com- 
pare with regular manufactured products. -S. G. 

USING TELEPHONE MOUTH- 
PIECE AS FLASH -POWDER 

HOLDER. 
An ordinary telephone mouth -piece forms 

a handy container for flashlight powder 
which is to be ignited from an induction coil 
or 110 volt circuit. The mouth -piece is 
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Make a Flash- Powder Holder Out of That 
Old Telephone Mouth -piece. A Spark Col 

Ignites the Powder. 

mounted upright on a block of wood with 
two wires attached to it in such a way that 
á small spark gap is left inside the mouth- 
piece. Over this the powder is placed. 
When the push button in the primary cir- 
cuit is prest the induction coil spark jumps 
the gap, igniting the flash- powder safely 

ELECTRICAL EXPERIMENTER 

and accurately. Keep your face at least 3 

to 5 feet from the powder when igniting it, 
and don't let your hands get closer than 
this either, unless you want a nasty burn. 

Contributed by an EXPERIMENTER. 

AN EXPERIMENT WITH 
"THERMIT." 

"Thermit" consists of a mixture of alum- 
inum and the oxid of an element- usually 

Do You Know What "Thermlt" Is? This 
Experiment Will Get You Acquainted With 
It. One Use of It Is to Weld Street Car Rails. 

a metal -to be reduced, as Fe,O,, MnO,, 
SiO,, etc. The aluminum has such intense 
affinity for oxygen that it reduces the ox- 
ides to their metals, giving a temperature 
of 3000 deg. or over. 

The equation of the following is: 
Fe,O, -1- 2AI = AbO, -}- 2Fe 

Mix equal quantities of iron oxid and 
aluminum and place in a clay or sand 
crucible, thru the bottom of which a % inch 
hole has been drilled, and the hole fitted 
with a cork. Support the crucible on a 
ring support or a ring stand, as shown in 
Fig. I. Place some wet sand in a pan, and 
set about 6 inches under the crucible. A 
small hole is made in the sand with the 
finger and two nails placed in it as shown 
in Fig. 2. They should just touch each 
other. A piece of magnesium ribbon is 
placed in the mixture in the crucible and 
ignited. As soon as the ribbon is lighted 
the cork should be removed with a pair 
of pliers. This must be done quickly, and 
the operator should step aside and avoid 
being burned by the spattering which is 
quite considerable. The molten mass will 
now pour into the hole in the sand and 
weld the nails together. 

Contributed by JOSEPH GRAHAM. 

GLUE RECIPES. 
Glue to Resist Moisture -One pound 

good flake glue, melted in two quarts of 
skimmed milk. 

Glue -Cement to Resist Moisture -Four 
parts good glue, 4 parts black resin, I part 
red ochre ; mix with least possible quantity 
of water. 

Marine Glue -One part of India rubber, 
12 parts of mineral naphtha or coal tar ; heat 
gently, mix and add 20 parts of powdered 
shellac; pour ont on a slab to cool. When 
used, it should be heated to about 250° Fah. 

Contributed by FRED WILKINSON. 

A SUBSTITUTE FOR WAX 
COMPOUND. 

When wax compound has gone up from 
20 to 40 cents a pound it is not easy for the 
"lean- pocketbook experimenter" to encase 
large high frequency coils in the same. 
Below is a thoroly tried out system which 
is guaranteed to work well. 

Thoroly shellac the coil three times 
with orange shellac. Let each coat dry well, 
and when the last one is ready rub well with 
linseed oil, place in a snug box and pour a 

mixture of plaster of paris and water 

849 

(thick) into the box, so that it is thoroly 
encased. \\'hen hard it may be left in a 

box or taken out and polished with oils and 
varnishes. This idea, if followed out cor- 
rectly, makes a neat and compact and truly 
invulnerable coil. 

Contributed by 
DEW ELLYN P. COTT\IAN. 

HOW TO "SOLDER" CARBON. 
Carbon may be soldered in the following 

manner : First clean the place to be soldered 
and then cover the rest of the article, which 
will necessarily he submerged in the solu- 
tion, with vaseline. Now, place the article 
in a concentrated solution of copper sulfate 
for a few moments, then remove it and 
clean ; repeat this till the plat jig becomeçs 
plainly visible. The joint may now be sdl- 
dered in the usual mani er with paste and 
soldering iron. It is best to make the joint 
on a projection, because it can be plated 
easier. This joint may be used for the pig- 
tails on carbon brushes, battery rheostats 
made of pieces of carbon connected to 
switch points and also to small battery car- 
bons. 

Contributed by E. S. COOKE. 

CHEMICAL FIRE FORMULAS. 
Put 9 drops of glycerol on a small piece 

of paper in an evaporating dish. Then cau- 
tiously place 6 measures of potassium per- 
manganate on the glycerol. Keep your face 
away. It will burn brightly with a lilac 
color and carbon dioxid (CO') is evolved. 
The lilac color comes from the element po- 
tassium. 

The Manufacture of Colored Fire: Mix 
thoroly on a piece of paper 4 parts of 
barium nitrate, 4 parts of potassium nitrate, 

part of sulphur and 1 part of powdered 
charcoal. Pour this mixture in an evaporat- 
ing dish. Apply match. The mass will take 
fire and burn with green fire. 

Contributed by JOHN R. BROSNAN. 

AN INTERESTING CHEMICAL 
EXPERIMENT. 

Dissolve a little cobalt chlorid in some 
ague regia (by heating). The mixture will 
be green. Add a few drops of water and it 
will turn red. Add three times as much 
water as mixture and use for invisible ink; 
when heated it will turn blue. 

Another Invisible Ink: Dissolve equal 
parts of copper sulfate and ammonium 
chlorid in water until it becomes light 
green. \ \'hen heated it will turn yellow. 

Contributed by GEO. VAUGHAN. 

EMERGENCY CORK SCREW. 
Recently I had occasion to open a bottle 

and, not having a cork extractor, very 
simply accomplished my purpose by using 
an ordinary screw eye in combination with 
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A Cork Screw In a Jiffy- Simply a Nall 

and a Screw Eye Do the Trick. 

a nail, as shown in the drawing. The use 
of the latter provided a better means both 
for turning the screw and pulling the cork 
out. 

Contributed by JOHN T. D \ \YER. 
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Experimental Chemistry 
By ALBERT W. WILSDON 

Experiment No. 113. 

Silver and Copper It'ith Nitric Acid. 
pUT into an evaporating dish a piece 

of silver and pour over it 2 cc. 
(measured) of nitric acid. Place the 
dish on a ring stand over asbestos 
or iron gauze and apply heat until 

strong fumes begin to appear; then remove 
the lamp from beneath the dish and permit 
the action to continue as long as it will. 

Mr. D. J. Thomson in the February issue 
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How Apparatus Is Arranged for the Prepara 
tion of Silver Nitrate. 

of the ELECTRICAL EXPERIMENTER, page 699, 
described a method of preparing pure silver 
from a silver coin. The editorial note ap- 
pended thereto should be read carefully. 

For the purpose of illustrating the action 
which takes place upon the decomposition 
of a silver coin as described in the article 
above mentioned, let us mix 90 per cent of 
silver and 10 per cent of copper (which is 
approximately the composition of a 10 -cent 
piece). Place these in an evaporating dish 
and add 2 cc. (measured) of nitric acid. 
What action do you notice first? What 
color has the liquid? Examine some silver 
nitrat and copper nitrat in solid form and 
in solution, and see if you can explain the 
color you obtained. is the discoloration 
due to the copper or the silver? Are any 
crystals formed in your solution? If so, 
describe them as to shape, color, etc., and 
try and identify them. What does your 
solution apparently contain? 

When the action wholly stops, remove 
any solid particles and add 10 or 15 cc. of 
water, stir it till any crystals dissolve; if 
the solution is not clear, filter it; pour it 
into a clean tube (saving a little in another 
tube for comparison), and suspend in the 
solution a copper wire (No. 9 or 10 B.& S.) 
made bright by running a piece of emery 
paper over it, or in place of the wire use 
a strip of copper. See Figs. 110 and 111. 
Note any immediate action : then allow the 
solution to stand, proceeding with other 
experiments. 
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Arrangement of Test Tubes for Making Ob 
servatlons of Actions of Different Metals on 

Various Solutions 

At the end of half an hour or so examine 
the contents of the tube with care, noting 

Twenty -Third Lesson 

the color, luster and shape of the deposit. 
To ascertain whether it is amorphous or 
crystallin, examine some of it under a 
microscope. Has the solution changed 
color? Compare with the previous solu- 
tion. 1 f so, state how, and account for it. 
Notice whether that part of the copper wire 
in the liquid has been reduced in size. Try 
and account for any change in the size of 
the wire. 

Wash the deposit from the wire into a 
dish, return the wire, and wash the deposit 
several times by decantation, with stirring, 
and when every trace of copper nitrat solu- 
tion is washed out, put away the silver in 
a vial and label it for future use, reserving 
a very little to dissolve in a few drops of 
nitric acid. The ionic equation for the 
action of nitric acid on silver is 

3 Ag --4H +4x0, =3 Ag +3x03 +2H,0 +NO 

In the above, 3 atoms of silver replace 
3 hydrogen ions and become 3 silver ions; 
4 hydrogen ions unite with 2 oxygen ions 
(thus breaking up one NO. ion), seizing 
upon enough oxygen to combine with it, 
forming two molecules of water and leav- 
ing a molecule of the gas -NO. 

The ionic equation for copper acting on 
the solution of silver nitrat is: 

+ - ++ 
Cu + 2Ag + 2NO = Cu +2\O, +2Ag 

The common parts, 2N0,, may be can- 
celled. One copper atom forms a copper 
ion and deposits two atoms of silver. Atoms 
and ions thus change places. 

Experiment No. 114. 

Copper and Lead With Nitric Acid. 

Place 2 grams of copper scraps in a dish 
and pour over them 2 cc. of nitric acid. If 
the acid is concentrated, no heat need he 
applied. 

As in the previous experiment notice all 
the phenomena of the gaseous, liquid and 
solid products. 

\ti'hen chemical action has stopt, add 10 
or 15 cc. of water and stir the mixture; 
then filter it (sinless it is perfectly clear) ; 

save 2 or 3 cc. of it to compare as to color 
with that obtained by the next process. The 
remainder is to be poured into a narrow 
tube and a strip of sheet lead or a piece of 
lead wire (No. 9 or 10 B. & S.), made 
bright by filing or by sand -papering. hung 
in the liquid and extended to the bottom. 
I f after a few minutes no deposit is noted, 
warm the tube and let it stand for half an 
hour, noting occasionally whether anything 
is depositing on the wire or at the bottom. 
If much free acid, due to adding an excess 
of nitric acid, is present, considerable effer- 
vescence will ensue. This is to be avoided 
by measuring the acid at the beginning of 
the experiment and making sure that all 
has reacted with the copper. If the deposit 
on the wire is small, it may be left for 
twenty -four hours. 

Finally take out the wire, scrape off the 
deposit in a dish, and return the wire after 
noting the relative sizes now and at the 
beginning. Filter the liquid and compare 
its color with the sample taken earlier in 
the experiment. Try and account for any 
difference. Any deposit at the bottom of 
the tube should be put with that taken 
from the wire and washed several times by 
decantation, with stirring; then put it into 
a vial or tube and label it, except a little 

April. 1918 

that should be placed in a dish and tested 
with a few drops of nitric acid. Think out 
carefully all the results obtained and make 
full notes, with an explanation of all phe- 
nomena and reactions: also try and reason 
out the two ionic equations. 

Experiment No. 115. 
Lead and Zinc With Nitric Acid. 

Into a porcelain dish put about 2 grams 
of lead fiber or a piece of sheet lead, about 
a quarter of an inch square, and pour over 

In electrolytic Wen k, t lectrodes of riatlnum 
Should Be Employed Similar to the Ones 

Here Illustrated. 

it 5 or 10 cc. of nitric acid which has been 
diluted with an equal volume of water. 
Heat the dish for five minutes; then as 
soon as the action stops add 10 cc. water, 
stir it, take out any excess of metal, and 
filter the solution unless it is clear. Hang 
in the narrow tube containing the filtrat 
a piece of zinc wire (No. 9 or 10 B. & S.) 
or a strip of zinc, leaving it for at least 
half an hour (or, better, for twenty -four 
hours). Then take out the wire, remove 
the residue to a dish, wash it by decanta- 
tion several times, and put it into a vial 
and label it. 

Make as close observations and take as 
full notes on all parts of this experiment 
as you did in the two previous ones. Ex- 
amine specimens of lead nitrat and zinc 
nitrat both in solution and in the solid 
state. Of two elements, the one that drives 
the other out of solution is said to be 
electropositive to the one deposited or 
driven out. Of the nitrates in the last 
three experiments. namely, lead. silver and 
zinc, and hydrogen (nitric acid), arrange 
the elements according to their electro- 
chemical affinities, placing the symbol of 
the most positive or the plus first, then in 
regular order to the most negative or 
minus. A negative ion is driven out of 
solution by a more positive ion, each ion 
replacing other ions according to its 

(Continued on page 861) 
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A Simple, Vet Rugged. Electrolytic Appara 
tus Which the Amateur ElectroChemist Can 
Construct In a Few Minutes' Time and Which 

is Adjustable for Different Size Bearers. 
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Our Amateur Laboratory Contest is open to all readers, whether subscribers or not. The photos are judged for best arrangement and efficiency 
of the apparatus. To increase the interest of this department we make it a rule not to publish photos of apparatus unaccompanied by tbat of the owner. Dark 
photos preferred to light toned ones. We pay each month 03.00 prize for the best photo. Make your description brief and use only one side of the sheet. 
Address the Editor, With the Amateurs" Dept. 

"Electrical Laboratory" Contest 
In the March issue we publisht an interesting story with a number of excellent photos, describing one Amateur 

Electrician's experimental laboratory. Now "Bugs " -we want to publish a similar articles each month. Here's our propo- 
sition: Why not write up your "Electrical Lab.," in not more than 500 words. Dress it up with several good, clear 
photographs. If we think it good enough we will publish the article in display style and pay you well for it. The remuneration 
for such articles will range from $5.00 to $10.00. And "Bugs" -don't forget to make your article interesting. Don't write - 
"I have a voltmeter, an anmeter, a switchboard," etc., ad infinitum. For the love of Pete put some punch in it! Tell us what you 
do with your instruments and apparatus. You don't mean to tell us that every Experimenter does exactly the same thing. 
"We" know different -hut from the general run of such articles which we have received in the past, one would naturally 
think every "Lab.," exactly alike. Remember -send a photo of YOURSELF along. Typewritten articles preferred. Tell us 
the facts and don't send in photos smaller than 3w" by 4% ". They must be sharp and clear -not veritable "picture puzzles." 
We can read -but we are not mind -readers. Address the Editor "With the Amateurs Prize Contest." 

A GROUP OF REPRESENTATIVE AMERICAN AMATEUR LABORATORIES. 
Electrical Laboratories of, 1 -Gregg Toland, Los Angles, Cal. (Prize Winner); 2- Arthur Lott, Whiting, Ind.; 3 -Jack Stranger, Spokane, 
Wash.; 4- Carroll Tobias, Bethlehem, Pa., Radio Stations of; 6-11. Gerky, Las Crosse, Wis.; 6 -Earl Fraser, Denver, Colo.; 7 -Fred Dicke - 
ly, Brooklyn, N. V.; 8 -B. F. Wing, Idaho Falls, Idaho; 9 -W. S. Wellington, Waltham, Mass.; 10 -Edgar Lerew, Harrisburg, Pa.; 11- Carroll 

C. Miller. 
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EITEST PATENTS 
Radio -telegraphic Recorder 

(No. 1,251,4:3 issued to William 
M. Bruce, Jr.) 

A system for effecting a permanent 
record of radio -telegraphic signals. 
A telephone or radio receiver has its 
diafram connected up mechanically 
with a vibratory relay member, by 
means of light threads as shown 

f 
The vib story relay is kept in the 
proper state of vibration by an elec- 
tro.magn tic selfinterrupting device. 
The vibratory relay armature closes 
a tape r corder or sounder local cir- 
cuit thru a mercury cup contact. 
The inv ntor states that to obtain 
maximum results the vibratory relay 
armature should be turned so that its 
natural period coincides with the 
periodicity of the current actuating 
the receiver diafram. 

Electric Zig -Zag Course Control 
(\o. 1,253,816; issued to Ernest E. 

Hall.) 
This ingenious anti -submarine 

scheme for ships was described at 
length in the October, 1917, issue of 
this journal, together with later im- 
provements whereby the device is 
caused to act automatically on the 
vessel's steering gear and thus zig- 
zag the ship over a predetermined 
course without the human element 
entering into the operation. In the 

present patent the zig -zag course is 
plotted by the navigating officer, so 
that each leg of the course, consumes 
various increments of time. As each 
successive leg of the course is sailed, 
the helmsman removes the contact 
plug on the clock arid sets it for the 
next lap. As each lap is run off, 
the alarm bell rings, notifying the 
helmsman to shift the clock contact 
a lap ahead and also to shift the 
rudder for the new direction. 

Quenched Spark Gap 
No. 1,1253,103; issued to Emil J. 

Simon.) 
Quenched spark gap design for ap 

plication in radio -telegraphy. The 
design embodies a system of build. 
ing up the quenched gaps in units 
of say two gaps, as -here shown. 
After assembly any number of units 
can be placed end to end in a com- 
mon frame or holder, contact being 

firmly establisht between the units in 
the manner apparent. The patentee 
prefers to make the gap plates of 
brass or other suitable material 
having inset sparking surfaces of 
electrolytic copper. These surfaces 
are very close together, or about .01 

inch apart. The plates of each gap 
unit are held together by insulating 
screw bushings. The plates are in- 
sulated from one another by mica 
or compress paper rings. 

Electric Hot -water Spigot 
( \o. 1,252,661; issued to Howard 

R. Clover.) 
An instantanious electric hot -water 

spigot which can be attached to any 
pipe outlet. It may be connected 
with the nearest electric light socket, 
or floor receptacle. A turn of the 
handle at the top of the spigot is all 
that is required to turn on the water, 
close the electric circuit thru the 
heating coil (disposed vertically, as 
shown, in the chamber thru which 
the cold water passes on its way to 
the efflux nozzle) and get instant 

Sunken Torpedo Indicator 
(\o. 1,252,877; issued to John B. 

Barrett.) 

:cb ee- 

COP 
a- Pope 

--- 
Should the torpedo, as when used 
for practise, etc., sink to the bottom 
of the bay or river, a clever hydro- 
static lock functions. due to the 
increased water pressure, opening 
the retaining door and liberating the 
"float." This is attached to the tor. 
pedo by a cable or rope; it also car- 
ves a signal lamp and battery so as 
to be readily seen when it reaches 
the surface of the water. 

Ir¡rá7 
'z' 

Electro- pneumatic Amplifier 
(No. 1,253,533; issued to Harrison 

W. Rogers.) 

ballast resistance element, as well as 
a retardation coil. The ballast is 
made of iron wire member in a 
vacuum chamber, containing hydro. 
gen. This ballast acts to automati. 
cally regulate the current in the cir- 
cuit in a well -known manner, once 
it is heated. 

Electric Ore Furnace 
(No. 1,252,635; issued to John A. 

Ward.) 
In this furnace the ore body itself 

is used as an electric heating ele- 
ment, and further, the beat generated 
by the controlling device is utilized, 
thus eliminating the usual source of 
waste. Conducting pencils are in- 
serted in openings in the furnace 
wall at various heights as shown, any 
or all of which may be connected in 
circuit. The resistance coil (generat- 
ing heat) is wrapt around the fur- 
nace. Below the crucible are the arc - 
forming contacts. The furnace is 
filled with ore from the top; it is 
started by closing the proper switches, 
springing the arc at the bottom. 
thence thru the resistance coil, and 
thru whatever electrodes above the 
arc that are connected in circuit. 

tt 
ri 

Co /4wo /er 'et 

hot water. Another turn of the 
handle, and the water is shut off, as 
well as the electric current. By 
turning the handle a certain way, 
cold water may be drawn from the 
spigot. 

Automatic Telephone Fire Alarm 
(No. 1,252,665; issued to Lee A. 

Collins.) 
Why not transmit an alarm of fire 

directly over the telephone to "Cen- 
tral " thought this inventor, and this 
is what be actually does. It operates 
on the principle that we do not have 
to remove the receiver from the hook 

d. a,d 

I 

I 

to communicate speech or other 
sounds to Central. This being the 
case the inventor proposes to rig up 
a cord which, when burned or other 
wise severed, causes a weight to fall 
-and wind up a drum which lifts 
the telephone hook with its re- 
ceiver. Also an electric alarm bell 
circuit is closed; thus Central hears 
the bell. 

COPIES OF ANY OF THE ABOVE 

ttint 
cuits. The voice waves from which- 
ever source they may come, actuate 
a microphone or equivalent device, 
which is connected in circuit with 
a battery and the electric magnetic 
winding on one leg of the polarized 
reproducer, here illustrated. The 
voice fluctuations cause correspond- 
ing electric current fluctuations thru 
the magnet coil mentioned these in 
turn acting on a balanced, pivoted 
armature bar. This bar controls a 
diafram air valve as the cut shows, 
causing rythmical puffs of comprest 
air to pass into a reproducing horn; 

Audion Protective Circuit 
(No. 1(252,502: issued to Herbert 

E. Shreeve.) 

'ti 
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Connected in circuit with the fila- 
ment and battery there is a thermo 
stat of usual construction, also a 

PATENTS SUPPLIED AT 10e EACH. 

Vacuum Regulation for Rectifiers 
(No. 1,251,562; issued to H. A. 

Newcomb.) 
This patent provides a means for 

regulating the degree of vacuum in 
mercury vapor rectifiers, and similar 
devices, employing a cathode of mer- 
cury or some other reconstructing, 
conducting material. The inventor 
first heats the cathode by a Bunsen 
burner for example; just sufficiently 
to vaporize a small portion of the 
mercury. By means of an adjustable 
high -potential transformer 6, a high - 

potential discharge of considerable 
qy n le ^5'i7 

/(C.7Ur/! 
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1 ":.l'rth'.45 
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yn res 

g,/rt,n beirner 
amperage is caused to flow between 
the anodes and thru the current -con. 
ducting bodies evolved from the 
heated cathode. This H. P. dis - 
charge causes intense local heating 
of the anodes, serving to set free 
occluded gases therefrom; thus low- 
ering the vacuum. 
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Phoney 
Under this heading are publisht electrical or mechanical ideas which 

our clever inventors, for reasons best known to themselves, have as yet 
not patented. We furthermore call attention to our celebrated Phoney 
Patent Offizz for the relief of all suffering daffy inventors in this country 
as well as for the entire universe. 

We are revolutionizing the Patent business and OFFER YOU THREE 
DOLLARS ($3.00) FOR THE BEST PATENT. If you take your Phoney 
Patent to Washington. they charge you $20.00 for the initial fee and then 

Patents 
853 

you haven't a smell of the Patent yet. After they have allowed the Pat- 
ent, you must pay another $20.00 as a final fee. That's $40.00! WE 
PAY YOU $3.00 and grant you a Phoney Patent in the hargain, so you 
have $43.001! When sending in your Phoney Patent application, 
be sure that it is as daffy as a lovesick bat. The daffier, the b 
Simple sketches and a short description will help our staff of Phoney 
Patent examiners to issue a Phoney Patent on your invention in a 
jiffy. 

PHONEY PATENT OFFIZZ 

Prize Winner. BOCHE SNEEZO KILLER. This simple and albeit cheap idea should find Immediate favor with the Allied commanders. It's 
the only guaranteed, sureflre modus operandi by which to break the Hindenburg line. On a nice dark night the Allied trench Inmates de 
posit a fine, large heap of "sneezo" powder In no -man's land, at Intervals of 100 feet. On top of the trench set a large 500 H. P. electric 
fan. Turn the switch. Ohl Gazukal The Germany army sneezes Itself to death -the "Reserves " -Ohl they're kept busy bringing up 
handkerchief reinforcements) Inventor, Paul F. Henning, Harrison, Pa. 

A,- HERO LICHT 
STORAGE BATTERY 

C,- RUTOMAT /C STEERS/1/IN 
O.- DYNAMO 

E. TFI /L LIGHT 
BUMPER 

G - BELT 
/r/- EXTINCT LAMPPOST 

Gstttr me. St HEET LAMPS. Why wait for ofnclal orders from old "Doc" Garnelo to snut ore the street num... use my 
unpatented automatic, pedestrian -operated electric head -light. Its operation Is simplicity Itself. Every step counts, as It Is geared up to 
spin the dynamo 50 Revs. per sec. The dynamo charges the storage battery; battery lights head -light as well as tall -light. You can't go 
wrong with this simple device. And It "burns no fuel " -neither does It use energy derived from fuel. We hear the "Doc" calling "James, 
the ice water," Inventor, Herbert N. F. Willcox, S. C. S., West Hoboken, N. J. 
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QUESTION bOX 
This department is for the sole benefit of all electrical experimenters. Questions will be answered here for the benefit of all, but only 

matter of sufficient interest will be publlsht. Rules under which questions will be answered: 
1. Only three questions can be submitted to be answered. 
2. Only one side of sheet to be written on; matter must be typewritten or else written in ink, no penciled matter considered. 
3. Sketches, diagrams, etc., must be on separate sheets. Questions addrest to this department cannot be answered by mail free of charge. 
4. If a quick answer is desired by mail, a nominal charge of 25 cents is made for each question. If the questions entail considerable re- 

search work or intricate calculations a special rate will be charged. Correspondents will be informed as to the fee before such questions are 
answered. 

LEARNING ARMATURE WINDING 
TRADE. 

(909.) 11. M. Rodriguiz, Calif., writes: 
Q. 1. Can I learn the trade of "Arma- 

ture Winding" successfully from a cor- 
respondence school? 

A. 1. Armature \ Vinding is practically 
a trade by itself, and it is, usually the best 
policy to acquire this trade in an electrical 
repair shop or manufacturing plant where 
such work is performed/ It is rather dif- 
ficult to learn all the practical details of 
the art just from books. 

However, there is 1a large amount of 
technical detail connected with the under- 
standing of armature winding which can 
be procured from a good correspondence 
school course, and we would strongly rec- 
ommend that you' get in touch with the 
correspondence schools advertising in THE 
ELECTRICAL EXPERIMENTER. 

ELECTROLYTIC RECTIFIER. 
(910.) \V. A. Osborn, Cleveland, Ohio, 

wants to know : 

Q. 1. How to make an electrolytic recti- 
fier. 

A. L The best home -made rectifier is 
constructed as follows : Procure four jars 

//Or 4C 
60 - 

- e 
ooo 

b 

Hook -Up for Four -Cell Electrolytic Rectifier 
Used to Convert A. C. to D. C., for Charging 

Storage Batteries, Etc. 

having a diameter of four inches and about 
eight inches high, and make proper covers 
for these jars of wood dipt in hot paraffine. 
Fasten to these four pieces of wood an 
aluminum plate and a lead plate, the alumi- 
num plate to be 4 x 6 inches while the lead 
plate should be 3 a 6 inches. 

You should then proceed to fill the jars 
with an electrolyte made up by dissolving 
as much sodium phosfate as the solution 
will dissolve without a precipitate, when 
filled to one inch from the top with water. 
it will then be necessary to add a few"drops 
of sulfuric acid to reduce the resistance of 
the electrolyte. depending upon the amount 
of current you wish to draw. Diagram of 
connections is given herewith for four -cell 
restifier, which rectifies both halves of the 
A. C. cycle. 

MAGNETIC TEST FOR BRASS. 
(911.) 1'. Robinson, Victoria, Australia. 

asks: 
Q. 1. For a good test to determine 

things that are made of brass. 
A. 1. One of the simplest methods of 

determining whether an article is made of 
brass or not is by means of a steel magnet. 

Of course, an article might look as if it 
were brass and be of some other alloy, 
but if the magnet does not exert any ef- 
fect on it, it is always possible to de- 
termine in this way that the article is not 
iron or steel or any a,lloy containing a rea- 
sonable percentage of these metals. 

THE USE OF "DUMMY ANTEN- 
NAE." 

(912.) Harry E. Longmire. Missouri, 
inquires: 

Q. I. I want to know if the United 
States Government demands of us ama- 

e i11011111 
ODD PHOTOS WANTED AT 

$1.00 EACH ! ! ! 

Now is the time to stake your 
Kodak pay for itself in a real practi- 
cal way. iVe are after interesting 
photographs of out -of- the -ordinary 
electrical, radio and scientific sub- 
jects and are willing to pay $1.00 cash 
for every one -tie can use. Please 
bear in mind that for half -tone re- 
production in a magazine, o photo - 
graph should be particularly sharp 
and clear. Of course, if a subject 
happens to interest us particularly 
well, we can have the photo retouched. 
For the general run of subjects, how- 
ever, it does tfot pay to go lo such 
expense. Therefore, please take pains 
to properly focus and expose your 
pictures. It often happens that a 
really mediocre subject well photo- 
graphed ruins approval over an ex- 
cellent subject poorly photographed. 
And don't send us plate or film "nega- 
tives"; send unmounted or mounted 
"prints," perfcrably a light and a dark 
One. 

As to what to photograph: iVeil, 
that's liard for us to say. We leave 
that up to you, and every reader now 
has the opportunity to become a re- 
porter of the latest things in the realm 
of Electricity, Radio and Science. 
But, please remember -it's the "odd, 
novel or practical stunts" that we are 
interested in. Every photo submitted 
should be accompanied by a brief de- 
scription of 100 to 150 words. Give 
the "facts" -don't worry about the 
style. We'll attend to that. Enclose 
stamps if photos are to be returned 
and place a piece of cardboard in the 
envelope with them to prevent mutila- 
tion. Look around your town and 
see what you can find that's interest- 
ing. 

Address photos to - Editor "Odd 
Photos," ELECTRICAL EXPERIMENTER, 
233 Fulton Street, New York City. 

(Curs that we do away with our radio sets 
altogether, forbidding the use of "dummy 
antennae" and of doing radio research 
work. 

A. 1. The U. S. Navy Department, who 
have charge of all radio communications 
and stations at the present time, do not 

allow any form of radio dation to be put 
into operation with any kind of aerial, and 
also they do not permit the use of "dummy 
antennae" for the testiççttg of apparatus, ex- 
cept in duly licensed /esearch laboratories. 

There are a numb r of articles explain- 
ing how to carry on radio communication 
over short distances in the September. 1917, 
issue, and which you will undoubtedly find 
very interesting. 

WHAT IS SPONGY PLATINUM? 
(913.) Charles Honeywell, Gloversville, 

N. V., asks: 
Q. 1. What is spongy platinum and where 

can it be obtained, as well as its present 
cost? 

A. 1. Spongy platinum is a form of plat- 
inum which is very sensitive to gases; i. e., 
when this metal is exposed to a gas it 
absorbs the gas considerably, causing a com- 
pression in the metal which manifests itself 
as heat or incandes'cence. Automatic cigar 
lighters, gas detectors, etcetera, make use 
of this unique prdperty of spongy platinum. 

The price of ,this platinum changes so 
often that we cannot give you its present 
cost, but we would refer you to any chem- 
ical supply house. 

ELECTRIC MOTOR IN VACUUM. 
(914.) W. R. Oliphant, Healdton, Okla., 

writes the "Question Box": 
Q. 1. Can I run a motor in a vacuum 

or would it burn out? 
A. 1. Relative to your question on the 

heating effects of an electric motor running 
in a vacuum, we believe that the motor 
could be regulated so as not to generate 
too much heat and /thus cause destruction 
to itself. 

In any case, if ,the motor did generate 
too much heat it lvould seem that it could 
be gotten rid of by proper cooling devices 
placed without he vacuum chamber, and 
also by providi g proper means for the 
radiation and c nduction of the heat pro- 
duced. 

Q. 2. \ \'o d the motor run efficiently? 
A. 2. In nstver to your second ques- 

tion. wherein you ask whether the motor 
might run m re efficiently in a vacuum, we 
are certain it vould not do so, and that such 
a system of running motors in a vacuum 
is impractic le, for under these conditions 
it would be necessary to maintain a con- 
stant vacuu by means of pumps which 
would have to work constantly. 

From a purely academic point of view, 
there perhaps would be gained a little, due 
to the fact that the armature would run 
without air -resistance, but the gain is very 
slight. 

ELECTROLYTIC INTERRUPTER 
QUERY. 

(915.) P. Barabino, Chicago, Ill., writes: 
Q. I. I am having trouble in operating 

a spark coil with an electrolytic iiterrupter. 
\ \'hat would you advise? 

A. 1. We believe the trouble to be with 
your electrolytic interrupter. A sure test 
for ascertaining this to be so is to connect 

(Continued on page 856) 
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Amateurs! Experimenters!! Opportunity Extra-Ordinaire! 

Size of machine 1955 x'955 a 81. Net weight 18lbe. 
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These 3 tapes show how machine works. 

STATEMENT BY MR. Ii. GERNSBACK. PRES'T: "I haue carefully read aU the statements contained in this advertisement. Ever) word is true; nothing has been exaggerated. I believe 
this to be the greatest bargain,- the greatest value -that has ever been offered by my eamoanv to amateurs and experimenters, in its 14 
years of existence. ELECTRO IMPORTING CO., (Signedi H. Gernsback, President. 

HISTORY 
The tape recording and perforating machine here illustrated and 

described Is regularly manufactured by one of the largest electrical 
companies in the U. S. Some time ago a western telegraph compass 
ordered a goodly quantity of these machines for their regular require- 
ments. As we understand It, they paid over $70.00 apiece for these 
recording machines. The machines were duly shipped West by Express, 
but the telegraph company having financial troubles could not pay the 
heavy express charges. Thereupon the machines were returned to 
New York with added charges, and were finally sold at auction by 
the express company to recover the transportation charges, as Is cus- 
tomary. We bought the entire lot of machines. 

DESCRIPTION 
This Is a standard commercial, large size. perforating, telegraph 

recorder. It is exactly the same machine as used by the Western 
Union and Commercial Telegraph Companies in their main offices. 
This machine requires a double contact (hack stop) telegraph key and 
a few batteries. Pressing the key operates In turn the two sets of 
powerful electromagnete. which on their part operate the two ratchet 
wheels. These then operate two plungers which punch the holes In 
the tape (see Illustration of tape). By sending Morse code, the holes 
are punched In a certain manner. Then by feeding the tape back tbnt 
the machine and by arranging two brass contact fingers, the tape will 
spell out dots and dashes by means of a buzzer. 

This machine has a truly wonderful spring motor. It is absolutely 
silent and has a eentrlfugal regulator speed -adjuster and stop arrange- 
ment. At the highest speed the motor runs 18 minutes, at the slowest 
speed 65 minutes continuously. Over all dimensions of machine are 
191/2 x 91/2 x 81/2. Diameter of holes punched 1/16 ". The width of 
paper tape is /s ". Aluminum reel 61" dia. The magnets measure 
Pk" ills. and are 11/2" high. The net weight of the machine is 18 lb,. 
Our Illus. shows machine with cover removed to show motor. The 
small Insert shows the beautiful tandem electro -magnet. arrangement, 
the ratchet wheels and perforating equipment. All wood work Is solid 
mahogany 

USES 
What you can do with this beautiful machine: 
IST -USE AS A PERFORATING MACHINE as already described. 

By means of a block of wood and a few bits of brass (or you can 
mount then) on the base of the machine) you have a regular Morse 
sender and receiver. You can then ask a good operator to send you a 

long message and you can listen to the dots and dashes as often as you 
wish. The tape record thus prepared will last a very long time. 

2ND -AS A REGULAR MORSE REGISTER. With instructions which 
we supply and by using only two magnets (instead of 41 and by mak- 
ing a few slight changes, which any experimenter can do, the machine 
will write regulation dots and dashes on the tape. .t pencil lead Is 
used to do this. You can then hitch an omnigraph to the recorder. 
and you are now enabled to read the messages by sight. Or you can 
send the message yourself with an ordinary key, etc., etc. 

3RD -AS A SPECIAL REGISTER. By utilizing all four magnets a 

special type of dot and dash can be sent (as used in cable telegraphy). 
See sample of writing on the Lape just leaving machine, above. This 
record can be read just as easy as regulation dot and dash (the dot 
is represented by the 'r sign). To send such signals a slight change 
is necessitated which can be made by any experimenter handy with 
tools. 

4TH -AS A TELEGRAPHONE. Every exoerimenter has long wished 
for a real telegrapltone, whereby the voice is recorded on a thin steel 
wire. and then reproduced over a cheap style 75 ohm puny telephone 
receiver. By means of this machine a very efficient telegrapbone can 
be built by any experimenter handy with tools. No expensive extras 
are needed: a few bits of brass and steel will do the trick. 

We furnish Blue Prints and full Directions to make all the 
above apparatus using the recorder. We also furnish 3 paper 
reel tapes, standard size. 

Space does urt permit listing all of the many gond points of the recorder. 
st Mee It that ma machine Is the most expensive commerdal type, with erory- 
Ut Ill of the very beet. 

t similar machine to Justed at 5100.00 In the catalog of the tve'stern Electric 
Co. We bought these machines cheap Ihro 

a 
uction. hence the ridiculously low 

Pere. AND EVERY MACHINE IS BRAND NEW, has never been used. and Is 
la perfect working order-or money back. 

We have not a very large quantity of these machines on hand and u we know 
that there exists big demand for this recorder. we are almtnl certain that 
we will not run this "ad" again. This is your one a.m.-grab it while the 
machines lest -you will never wa each a bargain as long as you lira -we are 
quite certain of It. 

The size nt the machine being 19"4 z 9K a 8'4. 
the net weight 18 Ibe. (chipping weight 30 Iba.I 
make 11 necessary to ship It by exprees or freight. 
We guarantee immediate ahlrment within 24 hours 
after receipt of rernlrtance. Order at ones -today 
-so you won't regret If you live far away you 
eau make telegraphio reservation. In this rase we 
will held one or more machines awaiting your 
remittance 

Price as described 
complete 

$15.00 

THE ELECTRO IMPORTINO CO. 231 FU 
EvOerything for the Experimenter" 

See also our full page ad on page 809 

Yon better- t by mentioning the "Electrical E.rperi nienter" when ;nitino to advertisers. 
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2 Promotions 
--Pay Doubled 
Mr. Victor C. Harrell, one of Uncle Sam's brave 
flying men, wrote us the other day as follows: 

e, ?uiation X. U. 
3'otionoi Aero Institute, Chicago, Illinois 

gentlemen: -/ hors receired two promotions due directly 
to your roluoble lessons in conjvnctíon with my training 
here in the United States Oonernment Seroke. I hare chorde 
of a crew of men, o hangar and six oirploate. MY PAT 
HAS ALMOST DQt'BLED. Sincerely, 

VICTOR O. BARI'ELL, 
23rd Area Squadron, 

triotion Branch, United States Army. 

Wanted --Men! 
Ses, men who know the Science of Aviation. The 
United States Covernmeot plans to send 30,000 dy- 

ing men to Europe and has appropriated $166,000.- 
000 for new airplanes. The airplane companies need half 
a million men now. You can learn this science at home dur- 
ing your spare time. Your training will be under aero- 
nautical experts -men like Walter Brock, the famous aviator 
that won the London to Paris race. 

FREE BOOK! 
Just put your name and address In 
the coupon and we will send you our free 
book about the Science of Aviation and 
our special limited offer on our complete 
Mail Course. Learn all about the great 
opportuoitiea that are offered you In this 
new billion dollar industry. Tear ou 
the coupon and mall at voce. Do It NOW! 

National Aero Institute, 
Dept. 7444. Morton Building, Chicago, Illinois 

Gentlemen: -Please send me absolutely tree and pre- 
paid your new book on the Science of Aviation: also 

v rt ioffer. Course the Principles of particulars 
at on and special limited 

Name 

Address 

MAKE YOUR OWN GENERATOR ! 

We have a complete line of sturdy efficient 
generators and alternators from lee to 1110 
watts. We furnish these complete, or part. fur- 
nished ready to assemble with wire and tastrae- 
tlons to wind. Send for catalogue. 

ALL AT FACTORY PRICES, 
BROWN MOTOR WORKS, 1283 NIAGARA ST., BUUA10, N. Y. 

GOODhand generator,, 110 volt, cloeing 
out et bargain pries Crank tan 

be replaced by pulley if desired. 

GENERATORS 
Thin ere not toys but well-made machines, 
built for service. while they last. $3.00 each. 
Order quick. No catalog. CHEAP! 
Watson Electric Co.. 867 Gas Bldg., Chicago 

You benefit by 
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QUESTION BOX. 
(Continued front page 854) 

the coil across some batteries, and if it then 
works all right, naturally the trouble is in 
the interrupter. 

The best way to remedy the trouble with 
the interrupter is to try different strengths 
of solution, and if this does not work, try 
an interrupter porcelain tube with a smaller 
hole. If it appears that your secondary 
is broken down, which you will find out by 
the dry battery test, then the primary volt- 
age is too great ; that is, the voltage when 
used in connection with the electrolytic in- 
terrupter breaks down the insulation of 
your spark coil. 

SIMPSON MERCURY VALVE RADIO 
TRANSMITTER. 

(916.) \\'alter R. Rathbun, Alaska, 
writes : 

Q. 1. Where can I find information re- 

April, 1918 

paid, and in which there is considerable 
theory given of the Simpson Valve and 
its operation. We give official wiring dia- 
gram of the Simpson transmitter herewith. 

DATA ON WATER FALL. 
(917.) Edward Lecchis, New York, N. 

Y., asks for : 

Q. 1. Data on water wheels, water falls, 
etc. 

A. 1. We would advise that the formula 
to use in the computation of the horse- 
power given by a water fall, water wheels, 
etc., is contained in an extensive article 
dealing with such problems in the July and 
August, 1916, issues of the ELECTRICAL 
EXPERIMENTER, copy of which we can sup- 
ply you at 20c each. This article also deals 
with the design and constructional details 
of practical water wheels of different sizes, 
suitable for driving dynamos, machinery, 
etc. 
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Official Wiring Diagram for "Simpson Mercury Valve" Radio Transmitting Set as Installed 
on Many Pacific Ocean Vessels and In Numerous Western Coast Land Stations. The 
Mercury Vapor Valve Acts to Transmit Only Rectified High Frequency Impulses, of 

Common Sign, to the Antenna. 

Carding the Simpson mercury valve radio 
transmitter? 

A. 1. In reference to the Simpson mer- 
cury valve radio transmitter, this system 
was thoroly described in the February, 1917, 
issue of the ELECTRICAL- EXPERIM ENTER, 
page 729. 

You would do well also to procure a 
copy of U. S. Patent No. 1,999213, copy 
of which we can supply at ten cents pre- 

SAYVILLE RADIO PLANT HAS 
NEW BUILDING. 

Work was recently started on the erec- 
tion of a building, 50 by 80 by 56 feet, of 
tile and stucco, at the big Government radio 
station at Sayville, L. I. 

This tvill be used as a transmission build- 
ing and connected with that will also be a 
similar building to be used as a machine 
shop and storage rooms. 
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MEANING OF "WIRE" AND 
"CONDUCTOR." 

In the United States Bureau of Standards 
Publication No. 37 the following definitions 
for "wire," "conductor," "duplex" cable, 
and "twin" cable are given: 

"A wire is a cylindrical rod or filament 
of drawn metal." 

"A conductor is a wire or a combination 
of wires, not insulated from one another, 
suitable for carrying a single electric cur- 
rent." 

"A duplex cable consists of two insulated 
single -conductor cables twisted together. 
They may or may not have a common in- 
sulating covering." 

"A twin cable comprises two insulated 
single -conductor cables laid parallel, having 
a common covering." 

And at that, we think they are still 
wrong, for Dr. Steinmetz says he believes 
that wires do not "carry" electric currents 
at all -they merely act as guides; the cur- 
rents travel thru the ether surrounding the 
conductor -beg pardon -wire, 

ELECTRICAL RESISTANCE OF 
THE HUMAN BODY, 

Results obtained from measuring the re- 
sistance of the human body to electric cur- 
rents vary from 500 ohms to 8,000 ohms 
and even more. According to a note by 
Dr. Nixdorf of Berlin, appearing originally 
in Elektrizität of that city, these enormous 
differences are due to the employment of 
defective methods. When an excessive 
continuous voltage is used muscular con- 
tractions and nervous excitations ensue 
which falsify conclusions. Experiments 
made by Dr. Nixdorf and Professor Bran- 

' denburg have brought consistent results. 
They used both direct and alternating cur - 
rent-in the first case at I millivolt, corre- 
sponding to the action of the heart; in the 
second case replacing the slide -wire of a 
Wheatstone bridge by a trough filled with 
a solution of sttlphat of zinc, says Revue 
Générale de l'Elcetricité. The subject 
plunged his arms or his legs into salt water 
at the temperature of the human body and 
resistance t'as measured between the arms, 
between the 'egs and between one arm and 
one leg, tl- - experiments being repeated 
after two weeks' time. The results are tabu- 
lated as follows: 

Resistance to 
Alternating 

Current, Ohms 
Arm to Leg to 

Arm Leg 

233 350 

255 455 
284 434 

224 414 

299 414 
270 4S0. 

Resistance to 
Direct Current, 

Ohms 
Arm to Leg to 

Arm Leg 
Healthy c o u n t r y- 

man (59 years) 1100 1400 
Woman with ner- 

vous malady 1000 1200 
Diabetic patient .. 1500 1700 
Man (65 years) 

while in attack 2000 3100 
Man with softening 

of brain 1800 2800 
Ditto 1400 1400 
When the subject was apprehensive the re- 
sistance, measured with direct current, was 
found to be greater than when he was tran- 
quil, 1,700 ohms from arm to arm and 1,500 
ohms from leg to leg being recorded in the 
first state and 1,000 ohms from arm to arm 
and 1,200 ohms from leg to leg in the sec- 
ond state. 

"EDISON PIONEERS" 
(Continued from page 828) 

many interesting reminiscences the gather- 
ing adjourned to meet at the Lawyers Club 
on Feb. 11, 1918, to celebrate Mr. Edison's 
7lst birthday by an informal luncheon. 
Over forty "Edison Pioneers" attended this 
luncheon on Feb. 11th, at which time the 
constitution and by -laws of the organization 

How I raised My Earnings 
from £30 tos MOO a week 

The Story of a Young Man's Re- 
markable Rise as Told by Himself. 

IT11 REE YEARS AGO I was earn- 
ing $30 per week. With a wife and 

two children to support it was a constant 
struggle to make both ends meet. We 
saved very little, and that only by sacri- 
ficing things we really needed. Today 
my earnings average a thousand dollars 
weekly. I own two automobiles. .\ly children 
go to private schools. I have just purchased, 
for cash, a $25,000 home. I go hunting, fishing, 
motoring, traveling, whenever I care to, and I 

do less work than ever before. 
What I have done, any one can do-for I 

am only an average man. I have never gone to 
college, my education is limited, and I am not 
"brilliant" by any means. I personally know at 
least a hundred men who are better business 
men than I, who are better educated, who are 
better informed on hundreds of subjects, and 
who have much better ideas than I ever had. 
Yet not one of them approaches my earnings. 
I mention this merely to show that earning ca- 
pacity is not governed by the extent of a man's 
education and to convince my readers that there 
is only one reason for my success -a reason I 
will give herein. 

One day, a few years ago, I began to "take 
stock" of myself. I found that, like most other 
men, I had energy, ambition, determination. 
Yet in spite of these assets for some reason or 
other I drifted along without getting anywhere. 
My lack of education bothered me, and I had 
thought seriously of making further sacrifices in 
order to better equip myself to earn more. Then 
I read somewhere that but few millionaires ever 
went to college. Edison, Rockefeller, Hill, 
Schwab, Carnegie -not one of them had any 
more schooling than I had. 

One day something happened that woke me 
up to what was wrong with me. It was neces- 
sary for me to make a decision on a matter 
which was of little consequence. I knew in 
my heart what was the right thing to do, but 
something held me back. I said one thing, then 
another. I couldn't for the life of me make the 
decision I knew was right. 

I lay awake most of that night thinking about 
the matter -not because it was of any great im- 
portance in itself, but because I was beginning 
to discover myself. Along towards dawn I re- 
solved to try an experiment. I decided to cul- 
tivate my will power, believing that if I did this 
I would not hesitate about making decisions - 
that when I had an idea I would have sufficient 
confidence in myself to put it "over" -that I 
would not be "afraid" of myself or of things or 
of others. 

With this new purpose in mind I applied my- 
self to finding out something more about the 
will. I was sure that other men must have 
studied the subject, and the results of their ex- 
perience would doubtless be of great value to 
me in understanding the workings of my own 
will power. So, with a directness of purpose 
that I had scarcely known before, I began my 
search. 

The results at first were discouraging. While 
a good deal had been written about the memory 
and other faculties of the brain, I could find 
nothing that offered any help to me in acquiring 
the new power that I had hoped might be 
possible. 

But a little later in my investigation I 
encountered the works of Prof, frank 
Channing Haddock. To my amazement 
and delight I discovered that this emi- 
nent scientist, whose name ranks with 
James, Bergson and Royce, had just com- 
pleted the most thorough and construc- 
tive study of will power ever made. I was as- 
tonished to read his statement, "The will is just 
as susceptible of development as the muscles of 
the body!" My question was answered! Eager- 
ly I read further -how Dr. haddock had de- 
voted twenty years to this study -how he had 
so completely mastered it that he was actually 
able to set down the very exercises by which 
anyone could develop the will, making it a big- 
ger, stronger force each day, simply through an 
easy, progressive course of training. 

It is almost needless to say that I at once be- 
gan to practice the simple exercises formulated 
by Dr. Haddock. And I need not recount the 
extraordinary results that I obtained almost 
from the first day. I have already indicated the 
success that my developed power of will has 
made for me. 

I understand that Professor Haddock's les- 
sons, rules and exercises in will training have re- 
cently been compiled and published in book 
form by the Pelton Publishing Co. of Meriden. 
Conn., and that any reader who cares to ex- 
amine the book may do so without sending any 
money in advance. In other words, if after a 
week's reading you do not feel that this book 
is worth $3, the sum asked, return it and you 
will owe nothing. When you receive your copy 
for examination I suggest that you first read the 
articles on: the law of great thinking; how to 
develop analytical power; how to perfectly con- 
centrate on any subject; how to guard against 
errors in thought; how to develop fearlessness; 
how to use the mind in sickness; how to acquire 
a dominating personality. 

Some few doubters will scoff at the idea of will power 
being the fountainhead of wealth, position and everything 
we are striving for, and some may say that no mere book 
can teach the development of the will. But the great 
mass of intelligent men and women will at least investi- 
gate for themselves by sending for the book at the pub- 
lishers' risk. I am sure that any book that has done for 

e-and for thousands of others -what "Power of Will" 
has done -is well wonh investigating. It is interesting 
to note that among the aa5,000 owners whe have read, 
used and praised Power of will" are such prominent 
men as Supreme Coon Justice Parker- Wu Ting Face. 
ex-U. S. Chinese Ambassador; Lieut.-Gov. Mcfielvie, of 
Nebraska; Assistant Postmaster -General Britt; General 
Manager Christeson of Wells-Fargo Express Co.; E. St. 
Elmo Lewis; Governor Arthur Capper, of Raosas, and 
thousands of others. 

As a first step in will training. I would suggest im- 
mediate action in this matter before you. It is not even 
necessary to write a letter. Use the form below, if you 
prefer. addressing it to the Pelton Publishing Company. 
to-11 Wilcox Block. Meriden, Conn., and the book will 
come by return mail. This one act may mean the turning 
point of your life. as it has meant to me and to so many 
others. 

PELTON PUBLISHING COMPANY 
30-H Wilcox Block, Meriden, Conn. 

I will examine a copy of "Power of Will" at your risk. 
I agree to remit E; or remail the book in s days. 

Name 

Address 
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-"LEARNELECTRICS "- 
OEM CABLE' basic truths any' 

NAPPY principles 
made clear 

¡f ,old fully demon - 
trated. nttlIliSp[tl4nlet 

Complete Electrical and Experimental Laboratory 

'''"t Li( 

d 'a RC' 
Gl,-fr 

A choice collection of instruments, materials acd 
interchangeable parts with which numerous electrical 
machines may be constructed and a thousand ex- 
periments performed. 

Together with a sery valuable 
Instruction Book 

by H. P. Gorman, A.I.E.E., profusely illustrated 
and covering entire subject. Outfit enclosed in at- 
tractive box with fittings for every part. 

$3.25 at all leading dealers. 
If your dealer cannot supply you, order direct 

Write for free catalog of electrical motors and spe- 
cialties from toc up. 

KNAPP ELECTRIC & NOVELTY CO. 
523 West gist Street. N. Y. City 

BOYS YOU CAN EARN 
TEN DOLLARS 

or more -easily and quickly. 
selling this wonderful auto- 
matic gas lighter- art indis- 
pensable household article - 
does away with dangerous 
and inconvenient matches - 
sells itself- bought on sight 
write for sample. 
Send 15c in stamps to 
THE MAGNETIC SPECIALTY CO' "` 
258 Broadway N.Y. 

Build Your Own PHONOGRAPH 
It's Easy With Our Hell. 

A few boum interesting work 
a many dollars and gives 
4uia machine exactly to 

t your ideals We furnish 
motorn, tone arms, ease ma- 
trial, blue prints and full 
instruction,. Play, any rec- 

',1. 
You can make fine pro - 

nt building phonographs for 
your friend.. 
Wet. Today for Our Free RIO, . 

P.Intt Offer 
blot. 

...I. ea 

r 

CHORAI.EON CO. 
TIM "mess Old?., flItad. let 

SAVE 
OVER 
HALF 

BORE HOLES QUICKER --!; o d with lees 
elbow Freese. ten 

the Busby Extension 
!, v Drill Brace. A perfect 

chuck. and breast drill In one tool Instantly ado 
lusted to serious length. and speeds. Chuck holds round 
and square hank drills and bits Often pars for Itself in 
one Job. Special Price $3.60 Prepaid 

VI. Insured Parcel Post 
Thousods In use. Sold on moneback guarantee. Send 
check or money order for one TO -DAY. Start NOW to 

same Ilme and strength- they're valuable. 
HOWARD R. SMITH. 234 Herrlson St., Nutley. N. J. 

Learn Watchwork, Jewelrywork and 
Engraving A fine trade commanding a good sal- 

cry, and your services are always io 
demand. Address HOROLOGICAL Department. 
Bradley Institute. Peoria. Ill., for our latest r is Ie.e 

BII Prnflts Charging Auto Storage Batteries 
NB Chargers bring owners $40 to 160 clear 
prom. erery month. Thin moneymaker com- 
p1Me for $13 euh. balance In R monthly 
Payments of 520 each. Money -bark sansfar- 
von rum-lumen Stell this ad with name for 
full particWrs. HOBART BROS. CO., Bas 
E -44, Troy. Ohio. 

ELECTRICAL EXPERIMENTER 

were formally adopted and various steps 
taken to further the aims and objects of 
the "Pioneers." These steps among other 
things embraced the erection of a memorial 
on the Lincoln Highway where it is to pass 
\lr. Edison's old home and laboratory build- 
ings at Menlo Park, N. J.; the coöperation 
with the Edison's Association of Illuminat- 
ing Companies in the formation of an Edi- 
son Museum, the preparation of a Biograph- 
ical and Historical Volume to be presented 
to each member and certain other impor- 
tant matters of which it is inadvisable to 
speak at the present time. It was also de- 
cided that the "Edison Pioneers" should be 
perpetuated by making the members' de- 
scendents eligible to membership. A birth- 
day telegram of congratulations and hearty 
well wishes was sent to Mr. Edison, whose 
absence in Florida made it impossible for 
him to be present and after addresses by 
President Francis R. Upton and others, the 
party adjourned. 

Among the men already identified with 
'he "I:drson l'ion: ers" are Francis R. Up- 
ton, Orange, N. J.; Sydney B. Paine and 
W. S. Andrews, Schenectady, N. Y.; F. B. 
Potter, Charles A. Benton. Fremont Wilson. 
William J. hammer, Edwin \V. Hammer. 
Frank S. Hastings, F. S. Smithers, Frank 
S. Hastings, F. A. \ \'ardlaw. H. A. McLean. 
Charles S. Bradley, Peter Weber, C. Roch. 
Arthur S. Reyes, A. C. Pointier, \V. Petzer. 
C. \V. Kiddie, Alexander Mungle, \V. A. 
Donshea, A. S. Campbell, Henry Stephen- 
son, New fork; Philip S. Dyer, Easton. 
Pa.; Geo. S. Grower. Ansonia. Conn.; E 
G. Acheson, Niagara Falls; Charles Wirt, 
Philadelphia, Pa.; John W. Lieb, Nev 
Rochelle; A. O. Tate, Philip Klein, Mon- 
treal, Can.; John Ott, William Meadow 
croft, C. N. Wurth, W. S. Gilmore, Orange. 
N. J.; Samuel D. Mott, Passaic, N. J.: 
Samuel Insull, Henry M Byllesby, Chicago. 
Ill.; P. B. Shaw, Williamsport, Pa.; \Vil - 

liam M. Brock, Paterson, N. J.; Wilson S. 
Howell, Pleasantville, N. J.; John W. 
H',well, George F. Morrison, Newark, N. 
J.; M. F. Moore, Roselle, N. J.; William 
Carman, Menlo Park, N. J. ; Schuyler S. 
Wheeler, Ampere, N. J. 

HEALTHFUL HEATING OF THE 
TISSUES BY ELECTRICITY. 

(Continued front page 82.11 

In other words, a spark or series of 
crackling sparks, crash across the spark 
gap. The arrangement then is such that the 
Leyden jar is kept filled with electric stress 
equal to the force necessary to break down 
the distance of the spark gap. The wider 
the space, the greater the stress in the jar. 
The greater the voltage. the higher the 
amperage. 

In the ordinary high frequency machine 
the patient is placed between the terminals 
of the gap. \Vhen a patient is so placed. 
he shares its the oscillations of the current. 
These, when strongest, are like a spring. 
which, when released, overshoots its mark. 
They are like a pendulum, strongest at the 
beginning and gradually come to rest. 

Electric particles or current -like particles 
or naves of light, travel at about 186,000 
miles a second. In I /120 of a second the 
current covers 1,550 miles. The inside of 
a Leyden jar measure 3 inches from the 
center to the sides. The space is therefore 
covered several million times during each 
alteration of the primary' current. Since 
the secondary alterations are at least ten 
times snore, there may be millions upon 
millions of alterations a second. 

Here you have a simple A. B. C. explana- 
tion of the high frequency electric current, 
which is successfully used to make heat 
and also to heal certain sorts of human 
ailments. such as arthritis of a particular 
type. 

April, I 9 1 8 

ETHERIC MEMORIES 
(Continued front page 838) 

get finished, in fact every thing in the line 
of pasteboard from oatmeal boxes to hat 
boxes disappeared, not to mention any- 
thing about the paint and varnish, the 
earmarks of which were evident almost 
everywhere. The door bell received an- 
other calling and said bell disappeared 
instantly. of course it was essential that 
the annunciator wire leads should also 
vacate, for without them I would have had 
no primary. Pop only discovered this after 
having to knock a few window panes in 
to let us know that he was trying to get 
into his own house. Next in line came the 
push button. last but not least, for it was 
put to very good use. having arranged a 
perfectly good test, (32 cp light in series 
with 110 AC). Of course, it made no dif- 
ference whether the detector was adjusted 
or not. just so I had my hand on the frame 
of said button I could hear a loud click in 
the phones, -it was really a wonderfully 
designed detector, you see it never lost its 
adjustment and still I remember of sittin_ 
hours all through the local stations sched- 
ules without hearing a sound. I remember 
once of getting a slight click in the phones, 
just before one of my friends came run- 
ning in and reported that a tree had been 
struck by lightning just two blocks north 
of the house. 

By this time I had been reading consider- 
able literature in regards radio and had 
been pronounced incurable by old Doc. 
Bugs from Bugland, who stated that he ex- 
pected to 'ce me one day as a very promi- 
nent leading engineer, owing to the fad. 
that he was present the day I short cir- 
cuited my detector in order to reduce the 
resistance in the closed circuit, thereby 
lowering the decrement ; truly the tuning 
qualities must have been increased consid- 
erably. in fact it was so sharp that I was 
not able to get the blooming thing set on 
any particular tune, nor did I hear anyone 
during that entire long dreary month of 
agony, which time it took to complete these 
demented experiments. I decided to return 
to the old circuit, feeling perfectly satisfied 
to wait until I had mastered the nrt of tun- 
ing, before trying any more highbrowed 
stntT. 

Hurrah! Hurrah ! More experiments 
for kid bugs, AH then came the Potenti- 
ometer, well. in short, from the following 
you will find that it is advisable that the 
inventor's name should be kept MUM from 
my Dad. Taking a good squint at the 
specifications I began to lay my plans, im- 
mediately visited Papa's store and work 
shop. and quietly removed as much resist- 
ance wire as I could from the starting box. 
but the worst part of it was when the elec- 
tricians told Pop that Damnable lie about - 
motor trouble and they soaked him forty 
dollars for MOTOR repairs which I am 
quite sure consisted of a complete wiping 
off of the commutator and restoring the 
resistance in the starting box. Well did 1 

feel like a thief ? NAW, not at all. Forty 
cents of resistance wire, and I had moved 
the decimal point two places to the right 
for Dad. 

Of course, after the above was accom- 
plished it was essential that I have a send- 
ing set, and I did not lose any time getting 
this. for Father's shop was shy a few snap 
switches, fifty feet of No. 1.4 DBRC. a 
DPST switch and his desk fan which was. 
used for my rotary. Now Dad never went 
to work at night, so I was quite sure that 
he would not discover these missing links. 
but. however, he did go one night and what 
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a night it must have been for him, but OH ! 

what a night it WAS for me; well do I re- 
member in trying to retreat from the razor 
strap with the phones still clamped tightly 
on my head. In my excitement I sat on 
the key with my right hand holding tightly 
on the spark gap reaching for the door 
with the left, at the same time busily en- 
gaged in studying the least path of resis- 
tance. Oh! yes, it is great to have been a 
pioneer; in fact it's the only way. It was 
only thru the Modern Elecfrics then, and 
the ELECTRICAL EXI'[ :RIAMFNTER NOW that 
got my start and which allowed me the 
above pleasures. Well, Bugs, I'll not keep 
you from your work any more, connect 
them in series or in parallel, 1 don't care, 
you know what you want. F. T. I. 

UTILIZING BURNT -OUT LAMP 
BULBS. 

(Continued from page 833) 

tain pure hydrogen; the other, pure oxygen 
gas. The former is connected to the nega- 
tive, the latter to the positive pole of the 
battery. 

Nearly every experimenter wishes to pos- 
sess a good electroscope. One can he 
readily made from a burnt -out lamp bulb 
as is shown in Fig. 7. Take an ordinary 
bulb and cut off the top as explained in the 
preceding articles. Leave one lead wire 
which Hurst he the one going thru the cen- 
tral connection as shown in illustration. By 
means of a long pair of tweezers, bend this 
wire around to form a small hook. Now 
take a strip of gold leaf 2 inches long, 

of an inch wide, and fold once. This 
gives us two strips joined at the center, 
each 1 inch long. (See illustration.) The 
writer, who has had quite a good deal of 
experience with gold leaf, has taken a pecu- 
liar dislike to the same, as it is nasty ma- 
terial to handle, adheres to the fingers and 
is a general nuisance all around. For some 
years past he has used a gold leaf substi- 
tute, which can be easily handled, and 
which works just as well if not better than 
gold leaf.* The substitute gold leaf can 
be readily fastened to the central lead wire, 
as, for instance, with a bit of thick shellac; 
or it may be simply hung loose; but we 
believe shellac to be the better method. 
Ordinary fish glue may also be used, and it 
proves quite satisfactory. In that case, 
simply apply a little of the glue by means 
of a wood splinter to the hooked lead wire. 
The gold leaf can then be hung on the 
little hook of the lead wire, and will adhere 
there readily. After all is finished, the bulb 
is secured to two wooden blocks as shown 
in the illustration, the lower block carrying 
a piece of felt to support the bulb, while 
the upper ring -like clamp simply holds the 
bulb in its upright position. Four pieces of 
felt may be placed between bulb and ring, 
so as not to crush the glass. Rubber feet 
at the bottom of the base complete the ap- 
paratus, which are quite necessary. If now, 
for instance, an ordinary rubber fountain 
pen be rubbed on the sleeve, thus electrify- 
ing it, and after it is brought near the 
metallic top of the lamp, the two gold leaves 
will diverge. The stronger the charge, the 
further the leaves will diverge. They can 
be made to diverge quite violently if an 
ordinary piece of blotting paper is taken 
and strongly rubbed over your knee. This 
strongly electrifies it, and the leaves will 
diverge violently; if they are long enough 
they will touch the wall of the bulb. 

In the next idea is shown how the ex- 
perimenter can make an efficient Leyden jar 
(condenser) by means of a discarded lamp 
bulb. Take a bulb and break off its tip 
under a solution of either strong salt water 

The Editor shall be pleased to supply the name 
of the manufacturer of this material upon receipt 
of stamped and self-addresed envelope. 
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or acidulated water, one part acid. four 
parts water. The solution will rush into 
the bulb as mentioned in the "barometer" 
experiment. It is. however, not necessary 
to quite fill the bulb. In other words, three - 
quarters full will be sufficient. As will be 
noted from the illustration, the two lead 
wires can remain after the filament has 
been broken off. Nothing further remains 
to be done except coating the outside of 
the bulb by means of tin foil which may be 
shellacked. to the bulb. In order to make 
a good connection. our detail illustration 
shows how this can be accomplished. A 
piece of copper foil about 1 inch long and 
55 inch wide is soldered to a copper wire. 
This copper foil is shellacked against the 
glass of the bulb, and the tin foil is then 
wound around the bulb over the copper foil. 
No shellac should come between the copper 
foil and the tin foil. Otherwise a bad con- 
nection results. The tin foil should reach 
up as high as the solution goes, and should 
be on the level with the latter. It does not 
matter how far the tin foil reaches down, 
and this is up to the constructor. In our 
illustration we have only shown it three - 
quarters way down, but the tin foil could 
go still further down. Of course, in that 
case, the copper foil would be moved fur- 
ther down also. 

In order to keep the wire from tearing 
out the tin foil, a stout rubber band may 
be slipt over the bulb (not shown in illus- 
tration). This rubber band will hold the 
wire in a satisfactory manner. 

Learn Shorthand 
in Five Hours 

You will be amazed at the ease and quickness 
with which you learn the wonderful K. I. short- 
hand. In a few hours you'll know the whole 
system and can then gain speed in taking down 
dictation, conversation, speeches, orders, etc., 
as fast as 

a King 
talks. A free lesson will be 

mailed by iing Institute. Eß300, Station F. 
New York, N. Y. Just write for this and see 
what you get. Astonish everybody with your 
ability and earn more money. 
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INTENSIVE TRAINING FOR THE 
SIGNAL CORPS. 

(Continued from page 836) 
wireless and induction, telephone and 
buzzer. Iic must also learn to handle com- 
plete wire and radio companies with pre- 
cision in various formations and also the 
means of transportation provided for each, 
motor truck, motor cycle, wagon or pack 
mule. Gas engines alone hold a prominent 
place in the course. Trucks and engines 
are taken entirely apart and replaced for 
instruction. It seems incongruous that the 
pack mule should, in this age of motors, 
come in for his share. He holds a place 
that it has been found cannot be filled as 
efficiently by machine. He has always had 
a warm place in the hearts of the old sol- 
dier, especially the cavalryman and even 
now the old packer and his mules are worth 
their weight in gold. Streams, mountain, 
roads or no roads, look alike to the patient 
mule. You may be sure that he will find 
his place even in extremely modern war- 
fare. 1 cannot recall a more welcome sight 
than a pack mule, commanded by a catholic 
priest, loaded to the gurí is with grub, mak- 
ing port in rear of the trenches on Sall 
Juan after a hard (lays work and nothing to 
cat or drink. In the signal corps he now 
carries a portable radio set consisting of a 
hand -power generator of about one quarter 
k.w., operating chest and sectional mast. 
The entire outfit can be unloaded, sct up 
and placed in operation in about eight min- 
utes and loaded again in less time. It is 
extremely useful in keeping a fast -moving 
cavalry or artillery outfit in touch with 
headquarters or communicating with other 
and detached outfits and across country 
where, owing to mountains or water, it is 
impracticable to string or lay wires. Much 
dependence cannot, however, be placed in 
radio as a means of communication on ac- 
count of likelihood of "jamming" by the 
enemy in emergencies. 

The greatest demand for our signal men 
will be in connection with the building main- 
tenance and operation of more or less per- 
manent telegraph and telephone lines be- 
tween the base of operations and the ex- 
treme front and an intercommunicating sys- 
tem at the latter point. Also in the control 
of railway train movements in the zone of 
operations. 

When the young officer is finally assigned 
to a company and is in the theater of mili- 
tary operations he will find himself con- 
fronted with problems on every hand, main- 
tenance of communication, maintenance of 
health and discipline of the men and he 
must know his business thoroly. 

Let us suppose that the commander of a 
division to which his company has been as- 
signed calls him into a conference. at which 
a plan has been mapt out for a battle the 
following day, and says, "Captain, I am 
going to move a battery of field artillery to 
such a point, can you keep these headquar- 
ters in communication with it ?" The im- 
pulse would be to take the risk and say 
"Yes." Possibly the success of the entire 
operation rests upon his being able to keep 
up such communication and his reply should 
be made after full consideration of the men 
and material under his control, of the coun- 
try over which he is to work and every pos- 
sible exigency which may arise and when 
making his reply to the commander should 
lay before him all his knowledge of the lim- 
itations so that he may know just what can 
be absolutely depended upon and when he 
goes to battle know just where his weakness 
lies, if this cannot lie remedied, as well as 
his strength. 

The signal corps, unlike any other branch 
of the military service permits of a great 
amount of initiative on the part of the offi- 
cers, whatever their rank may be, and, if he 
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is capable and wideatvake and knows his 
business he will have unlimited opportuni- 
ties to distinguish himself. Even a single 
enlisted man, crawling from shell hole to 
shell hole, unreeling his little buzzer wire 
may be the means of saving an entire de- 
tachment, which has gone far ahead and is 
cut off by a barrage from retreat and who 
need a protective fire in front until rein- 
forcements can come up, from annihilation. 

Study. practise and physical exercise 
makes them fit for the opportunity when it 
comes. It is wonderful to sec how the stu- 
dents progress; their studies are new and 
interesting and their incentive puts life and 
snap in every movement so that in two or 
three months they compare favorably with 
regulars in everything but experience and 
in that ternis arc about even as the present 
war presents conditions that are new to all 
and feeling, if any exists between them will 
be laid aside on the other side for there 
will be room at the top for all. 

EXPERIMENTAL CHEMISTRY. 
(Continued from page 850) 

valence. The valence of copper being 2, 
each copper atom displaces two silver atoms 
or ions. This is shown by the equations. 
A list of all the metals can be made show- 
ing their electrochemical affinities. 

Experiment No. 116. 
Into 5 cc. of water put 1 gram of copper 

bronlid. Heat, if necessary, to dissolve it. 
Notice the color. Next add 5 cc. more of 
water and note any change of color. Then 
dilute the solution still further till you see 
a markets change of color. Try to explain 
the three results by the ionic theory. 

Experiment No. 117. 
Prepare a saturated solution of sodium 

chlorid (common table salt) by heating the 
salt in 10 cc. of water until no more will 
dissolve, then cooling and pouring the solu- 
tion - having no precipitat - into another 
tube. Pour into the sodium chlorid solu- 
tion 10 cc. of hydrochloric acid. Note re- 
sult and try to find an explanation by means 
of the ionic theory. Also determine what 
stage of the experiment illustrates equilib- 
rium. Do the same with sodium chlorid 
and barium chlorid. The ionic theory ex- 
plains only part of the precipitat. 

Experiment No. 115. 
The Electrolysis of Hydrochloric Acid. 
Obtain a concentrate solution of hydro- 

chloric acid and electrolyze the acid by 
using the apparatus described in the ELEC- 
TRICAL EXPERIMENTER for October, 1916, 
Experimental Chemistry, Lesson 5, page 
422, or Fig. 113. Note and account for the 
relative volumes of the two products. 

Experiment No. 119. 
Estimation of Copper. 

Weigh about 1.5 gram of recrystallized 
copper sulfat into a beaker and dissolve 
in 200 cc. of water. About 2 cc. strong 
nitric acid is added (if the copper is to 
be separated from other metals, a larger 
quantity of nitric acid must be added) and 
the mixture gently stirred Tvitlt the plati- 
num wire which is to he employed as the 
anode; this is then left standing in the 
beaker. The platinum cone, which has been 
perfectly cleaned and carefully weighed, is 
then lowered into the beaker over the pro- 
jecting end of the anode. In electrolytic 
work, and especially in analysis, it is of the 
utmost importance that the platinum 
cathodes which are used should be scrupu- 
lously clean, and free from even the slight- 
est trace of grease, even to such an extent 
that would be contracted by touching then[ 
with the fingers. The two electrodes are 
then fastened to their respective supports, 
which may be similar to the apparatus 
shown in Fig. No. 113. They should not 
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touch each other. and should be slightly 
elevated from the bottom of the beaker, the 
anode being so placed that the spiral reaches 

lightly below the cone. 
The electrodes are then connected to the 

battery, the platinum crone being connected 
to the negative terminal. and a current of 
0.5 to 1 ampere past thru the solution. If 
the current from a dynamo or from storage 
batteries is used, it must be reduced to the 
requisite strength by introducing a system 
of resistance coils. If too strong a current 
is employed, the deposited copper is rough 
and less coherent. When only an occa- 
sional analysis is to be made, two or three 
Daniell cells may be used. In this case the 
zinc plate of the battery is negative and 
should be connected to the platinum cone. 
The copper is gradually deposited upon the 
platinum cone. and the blue color of the 
solution becomes fainter and fainter, until 
at last the liquid appears to be quite color- 
less. This operation necessitates several 
hours for its completion. and may be con- 
veniently permitted to continue all night. 
To ascertain whether the precipitation is 
finished, one or two drops of the solution 
are withdrawn by means of a pipette. and 
a little hydrogen sulfid added, which 
should produce no coloration. The beaker 
is then lowered away without interruption 
of the current, the anode at the same time 
being disconnected and removed with the 
beaker. The cone is then dismounted and 
rinsed with water by means of a wash - 
bottle. It is then dipt once or twice into 
a beaker of alcohol. and placed in a steam 
oven for a few minutes to dry, and then 
weighed. 

The gain in weight gives the copper in 
the amount of copper sulfate employed. 
from which the percentage of copper is 
thence calculated. 

The electrolytic method is one that is 
much employed in the commercial analysis 
of valuation of copper ores and of metallic 
copper, as well as in the estimation of cop- 
per in alloys. The analysis is carried out 
in the following manner: 1. In copper 
ores: From I to I% grams of the finely 
powdered ore is weighed out into a porce- 
lain dish, and treated with from 10 to 20 
cc. of strong nitric acid. About an equal 
volume of dilute sulfuric acid is then added. 
and the mixture gently evaporated to about 
half its bulk in a. covered dish. \ \rater is 
then added. and the insoluble residue is 
filtered and washed. Copper ores fre- 
quently contain organic matter, in which 
case this residue will be dark colored, and 
is liable to retain a small portion of copper. 
If the quantity of bituminous matter is 
appreciable, it should be destroyed before 
treatment with nitric acid, by roasting the 
weighed quantity of powdered ore taken 
for the analysis in a porcelain crucible, with 
free access of air. The filtrat is diluted 
up to 200 cc. with water, 10 cc. of nitric 
acid added. and the solution electrolyzed 
as described above, with a current from two 
Daniell cells. 

Experiment No. 120. 

Estimation of Zinc. 

About 2grams of crystallized zinc sulfate 
are weighed out into a beaker, and dis- 
solved in about 50 cc. of water. Six or 
seven grams of ammonium oxalat, dis- 
solved in a small quantity of warm water. 
are gradually added, with constant stirring. 

The solution is then diluted to 150 cc., 
and electrolyzed. The process is complete 
when a drop of the solution gives no pre - 
cipitat when warmed with potassium ferro- 
cyanid upon a watch glass. The platinum 
electrode containing the deposited zinc is 

then removed, thoroly rinsed with water, 
and finally with absolute alcohol. It is then 
placed for a few minutes in a steam -oven 
to dry. and then weighed. 
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Experiment No. 121. 
Estimation of Nickel. 

. \bunt 2 grains of ammonium nickel sul- 
fat are weighed out into a beaker and 
dissolved in water, and the solution ren- 
dered strongly alkaline by the addition of 
ammonia. The volume of the liquid is 
made up to 150 cc. with water, and the 
solution then submitted to electrolysis. The 
process may be permitted to continue all 
night. It is complete when a drop of the 
liquid gives no precipitai with ammonium 
sulfid. The cathod is then washed and 
dried. and weighed as in tits former esti- 
mation procedure. 

Experiment No. 122. 

.- Analysis of German .Silver. 
\bout I gram of the alloy is weighed out 

.tito a beaker. and dissolved in about 15 cc. 
of strong nitric acid mixed with the same 
volume of water. The solution is then 
diluted up to 150 cc. with water, and sub- 
mitted to electrolysis. Under these circum- 
stances copper alone is deposited. t It must 
he remembered that nitric acid is decom- 
posed by the passage of an electric current, 
nitrogen peroxid and oxygen being evolved 
at the anod, while hydrogen is liberated 
at the negative electrode. This nascent 
hydrogen reacts upon the nitric acid, with 
the formation of ammonia. Hence if the 
current is allowed to continue passing thru 
the solution after the copper is all pre- 

DO YOU 
own a wireless station, either for 
sending or receiving? If you do, 
don't fail to join the greatest Wire- 
less Association in the country: 
TIIE RADIO LEAGUE OF 
AMERICA. If you believe in the 
preparedness of your country, if you 

wish to help Uncle Sam. if you wish to have your station 
officiall) recognized. join the LEAGUE, a national, 
non- money- making organization Beautiful engraved 
and sealed certificate, FREE to all members. NO 
DUES OR FEES WHATSOEVER 

Honorary Members: W. H. G. BUL- 
LARD. U. S. N.; PROF. REGINALD A. 
FESSENDEN; DR. LEE DE FOREST; 
DR. NICOLA TESLA. 

Send stamp for large S -page information booklet. 
sus IT NOW. 

Address 233 Fulton St., New York City. N. Y. 

cipitated, the nitric acid is gradually de- 
composed in this manner, and then the zinc 
in the solution begins to deposit along with 
the copper.) 

\ \'hen the precipitation is complete (a 
drop of the solution, when tested by add- 
ing sodium bicarbonat and potassium f erro- 
cyanid, should give no brown coloration of 
copper ferrocyanid) the beaker containing 
the solution should be lowered away from 
the clectrods before the current is inter- 
rupted. The cathod with its deposit of 
copper is rinsed with water (the washing 
being added to the solution in the beaker), 
and finally dipt into alcohol and dried and 
weighed. 

The positive electrod is also rinsed into 
the beaker. and the solution evaporated 
to dryness in a dish upon a water -bath, 
with the addition of a little hydrochloric 
acid, in order to convert the remaining 
metals into chlorids. 

The residue is dissolved in water and a 
few drops of hydrochloric acid, and the 
solution transferred to a beaker. Sodium 
carbonat solution is added until a slight 
precipitat persists, after which hydrochloric 
acid is added, drop by drop, until the pre- 
cipitat just redissolves. The zinc is then 
precipitated from this solution as zinc sul- 
fid by means of ammonium sulfid. The 
washed precipitat is dissolved in the smallest 
possible quantity of strong hydrochloric 
acid, and the solution evaporated to expel 
the excess of acid. The residue is dissolved 
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in vvater, ammonium oxalat is added as de- 
scribed in Experiment No. 120 ( Estimation 
of Zinc), and the solution diluted with 
water to 100 cc. and electrolyzed. 

The filtrat and washings from the zinc 
sulfid contain the nickel, which may be 
precipitated either from the double am- 
monium sulfat or oxalat. From the double 
sulfas: Three or four grams of ammo- 
nium sulfa[ dissolved in 10 cc. of water 
are added to the solution, and then about 
20 cc. of strong ammonia. The mixture 
is diluted with water to 100 cc. and electro- 
lyzed. Front the double oxalat: Four or 
five grams of ammonium oxalat, dissolved 
in about 20 cc. of warm water, are added 
to the solution, which is then diluted with 
water to 100 cc. and electrolyzed, the liquid 
being maintained at a temperature of about 
-10 to 50 degrees thruout the operation. 

Alloys consisting of copper and nickel 
only may be analyzed electrolytically in the 
following manner : From 0.5 to 7.5 gram 
of the alloy is dissolved in the minimum 
quantity of nitric acid (diluted as above). 
and the solution evaporated to dryness with 
the addition of a few drops of sulfuric acid. 
The residue is taken up with water, and 
again evaporated to dryness with a few 
drops of sulfuric acid to completely expel 
the nitric acid. The residue is dissolved in 
water with a few drops of sulfuric acid, 
and made up to about 100 cc., and the solu- 
tion electrolyzed by employing a current 
of 0.5 ampere for from 4 to 6 hours. The 
electrod is washed and dried and weighed 
as previously described. To the solution 
15 cc. of strong ammonia are addled, and 
the liquid electrolyzed with a current of 
about 0.3 ampere (or 3 Daniell cells). The 
nickel will be entirely deposited in about 
six hours. 

Hydrolysis. 

Certain salts mixed with water react to 
some extent with it. Salts of antimony, 
bismuth, arsenic. tin. etc., are examples, as 
SbCI. + H2O = SbOCI + 2H + 2CI. SbOCI 
is precipitated, the solution being slightly 
acid on account of the presence of hydro- 
gen ions. The stages in the reaction of 
SbCla and H2O may be as follows: 

ShCIa + 3 H2O = Sb(OH)a + 3H + 3CI 

Sb(OH)3 + 3H 4 3CI = SbOCI + 2HCI + 2H50 

Thus in the first equation a base, together 
with acid ions, is present in the mixture, 
and that constitutes a case of hydrolysis. 
The acid is shown in the second equation. 

Hydrolysis is the action of water on cer- 
tain salts to break tlieur tip into acids and 
bases. 

Hydrolysis should be carefully distin- 
guished from ionization. 

(To be continued) 

"ELECTRO- MAGNETIC LOG" THAT 
MEASURES SHIP'S SPEED. 

(Continued from page 817) 
device may be used a long time before the 
zinc sulfa[ has to be renewed. Amalga- 
mated zinc, surrounded by the zinc sulfas, 
forms a non -polarized electrode even tho 
the chemicals used may be somewhat im- 
pure, the zinc . Sulfat forming a concentrated 
solution around the metallic zinc. 

The magnet is su located that the move- 
ment of the magnet thru the water takes 
place in a direction parallel to the plane of 
the two plates. The lines of magnetic 
flux, as shown in Fig. 4, pass from the 
middle pole N to the side poles S form- 
ing a magnetic field which is moved thru 
the water in a direction perpendicular to 
the plane of the paper, the magnetic field 
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The electrical industries offer wonc'erful 
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There's big money in Electricity. Get 
Liter it by' marking and mailing the Coupon 
today. Finding out tom you nothing. 

T euYHtnt - - -- 
I INTERNATIONAL CORRESPONDENCE SCHOOLS 

Box 5378. SCRANTON, PA. 
Explain, without obligating me how 1 earl quality for 
the position. or in tee eubleet, before which I mark X. 

MYTHICAL ENOISEER CHEMICAL ENGINEER 
l :lectriei.n SALE R1ISI 111P 

I Elect a w'INng ADVERTISING MAN 
Electric Lighting SVlndnw Trimmer 
Eleolic Car Running show Card wYher 
Elemr Eleetrlf 

Draftsman 
o Octdoo Sign Painter 

EleeMcal Dn /uman RAILROADER 
Eisele'. aaekle IMalg.er ILLUSTRATOR 

I Telegraph Expert 
ROOICNÇR ER rnalceITelephony 

Met'lhanirat. sa leaetr.pk:r.nd Typist 
Mechanical Dr.ftam.n Cert. Pub. Acrnunt.nt 
Slashing slop Practice Railway Accountant 
G.. Engineer Commercial Law 
CIVIL ENGINEER GOOD ENGLISH 
Surveying and StapPIng Co.. behead dahin'. 
NINE FOMEWN OR MUCH CIVIL SERVICE. 
aetallartlat er Premetr Railway S1a11 Clerk 
STITIONART ENGINEER Tniti.O sooty 
ARCHITECT atlNIMI.TI'RE Soaa4a 

aasapeetteel OraRa.a. Navigator r...... 
PLCMRISt AND HEATING ra.nrlk.bles Fre.ea 
Sheet Mewl Worker A.te.wbue Intl.. 

Lome 
Present 
Decupadon_ 

Street 
and No 

0111- -- Stale 

You benefit by mentioning the "Electrical E.rperoncnter" when uniting to od:'Crtisers. 

www.americanradiohistory.com

www.americanradiohistory.com


864 ELECTRICAL EXPERIMENTER 

Violet Rays For 
Home 
Use 

Wonderful HEALTH and BEAUTY GIVER 
Electricity from your light socket transformed into the 
greatest health -giving agency known to Science -VIOLET 
RAY -powerfully effective, yet soothing and gentle in 

action. Benefits of tremendous voltage of electricity ab- 
sorbed by the human body without the slightest shock, 
muscular contraction or pain of any kind; pleasant and 
perfectly safe. 

Reteyes 
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odfiSm 
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. ,pat 

lacto,., eatis- 
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Wonderful 
Beautifier 

Brings the glow 
of healthful 
beauty to the 
complexion re- 
moves blem- 
ishes, pimples, 
warts. etc. 

RenuLife Violet Ray 
High Frequency Generator 
Used and endorsed by physicians and beauty specialists: 
saturates the body with soothing, invigorating, curative 
violet rays, producing New Life, Power and Beauty: 
purifies the blood stream and brings the circulation to 
parts treated, renews and builds up. 

Every home should have this mar- 
velous invention: benefits every 
person in sickness or health; 
smallest infant,aged or feeble. 
Itianota cure all -but treats 
successfully a wide range of 
ailments because it is 
systematic in effect- 

relieves the symptoms while 
steadily removing the cause, 
bringing back normal conditions. 

iea>>{ 
Successfül/y = 

Rheumatism 
Neuritis 
Lumbago 
Chest Pains 
Catarrh 
Headache 
Ear Diseases 
Hardening of Arteries 
Wrinkles 
Skin Diseases 
Falling Hair 
Etc. Etc. 

Treatment Chart 
furnished showing 
use for over 100 
ailments. 

Use 
At Home 
You can receive 

the benefits in the privacy of 
your own home heretofore only 

procurable through 
costly treatments. 

LOWEST PRICE 
This is the lowest priced, most 
effective instrument of its kind 
in the world, guaranteed. Price 
so low that no family can afford 
to he without it. 

Get Book "Health" FREE 
Send for our booklet "Health" 
telling in detail the wonderful 
story of the Violet Ray- 
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Mich. 
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charging storage batteries, electro- 
plating for the laboratory, for the 
workshop, drive bench lathe, 
grinder, saw, washing machine, 
etc. 

Operates on either gaso- 
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being transverse to the direction of move- 
ment of the magnet. The movement of 
this magnetic field causes a difference of 
potential between the electrode points in 
the water at the surfaces of the two earthen- 
ware windows, the direction of the electro- 
motive force being indicated by the dotted 
lines. Since the windows are porous and con- 
ducting, and the electrodes are carried along 
with the magnet, the electrodes should be 
maintained at substantially the same poten- 
tial as the points, provided the electrical 
resistance thru the porous windows between 
the electrodes is small or the current flow- 
ing between the electrodes is small or zero. 

In order to measure the difference of 
electric potential induced between the two 
points. the two electrodes are connected 
by a cable to a low resistance coil as 
shown. A battery maintains a direct cur- 
rent thru the resistance when readings are 
to be taken, a switch being provided on 
the indicator panel (on the ship's bridge or 
in the pilot's cabin) for the purpose of 
opening and closing this circuit. An am- 
meter, calibrated to read knots per hour 
directly, and an adjustable resistance are 
connected in the battery circuit, as the dia- 
gram shows. The resistance regulator is 
moved until the potential drop across the 
low resistance coil just balances the volt- 
age induced between the two electrodes 
by the movement of the magnetic field thru 
the water. A zero instrument (galvano- 
meter) is connected in one of the leads 
as shown, and the resistance coil is ad- 
justed until the galvanometer shows no 
current passing between the hydro -elec- 
trods. 

The value of the resistance being known. 
then by reading the ammeter the potential 
drop across it can be computed ; this poten- 
tial drop is equal to the E. M. F. induced 
between the hydro -electrods, by the move- 
ment of the magnetic field thru the water. 
When the magnetic strength of field is 
known, the induced E. M. F. for different 
speeds of ships may be computed or deter- 
mined experimentally, and the ammeter 
calibrated to read the speed of the ship in 
miles or knots per hour, as aforementioned. 

By using the zero method, the effect of 
variations in the resistance of the water and 
the porous windows between the hydro - 
electrods is eliminated as a source of error. 

The operation of this log device is based 
upon sound electro- dynamic theory and the 
inventors have worked out the mathemati- 
cal analysis for it. These are too technical 
for consideration here, but in general it 
may be said that the theoretical action is as 
follows : 

If a magnetic field moves thru s medium, 
electro- motive forces are induced in that 
medium, the intensity of which per unit 
volume is proportional to the product of 
the velocity of the field by the component 
of the magnetic force perpendicular to the 
direction of motion of the field, and the 
direction of which E. M. F. is perpendicu- 
lar to the direction of motion of the field 
and to the lines of force of the field. In 
other words, we have here to deal with a 
three -dimensional conducting medium un- 
der a steady state of current flow caused 
by a volume distribution of electro- motive 
forces. 

ELECTRICITY REPLACES KERO- 
SENE IN LOCOMOTIVE 

HEADLIGHTS. 

It is announced that the Baltimore & 

Ohio Railroad has commenced the installa- 
tion of electric headlights on all of its loco- 
motives, totalling about 2,500. The im- 
provement will be installed at the rate of 
75 to 100 engines a month. 
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POWER \VIRING DIAGRAMS, by A. T. 
Dover. 208 pages; size, 4% x 6,4 inches; 
254 illustrations; semi -flexible covers, 
pocket size. The MacMillan Co., New 
York, American publishers, 1917. Price, 
$2.25. 

A handy pocket -size edition, which should prove 
of practical service to electricians, especially those 
who core in contact with the application of motor 
power to industrial plants. 

It contains a very large number of diagrams of 
standardized apparatus and machinery, and so far 
as possible actual control apparatus has been kept 
in mind in laying out the various circuits. 

The following list of chapters should prove of 
interest: Continuous -Current Motors and Control 
Apparatus, Continuous -Current Generators and 
Balancers, Continuous- Current Switch Panels, 
Control Apparatus for Alternating Current Motors, 
Power Transformers, Instruments, Instrument 
Transformers and Relays, Leakage Protective Sys. 
tema for Continuous-Current and Alternating. 
Current Circuits, lternatingCurrent Switch -Gear 
and Automatic Voltage Regulators. 

A large and comprehensive appendix is also in- 
cluded which contains numerous charts, curves, 
tables and miscellaneous data of practical value. 

A very practical work, and altho a large amount 
of the text deals with foreign types of apparatus 
and applications, the various ideas and theories 
will be found of value to American electricians 
and engineers. 

HOW TO MAKE HIGH PRESSURE 
TRANSFORMERS, by Prof F. E. 
Austin. Second edition, 46 pages; illus- 
trated; size, 4;44 x 754 inches; stiff covers. 
Publisht by the author at Hanover, N. H., 
1917. Price, 65 cents. 

A timely work of unusual 'interest to amateurs 
and experimenters especially, that just fits the 
pocket, as well as the amateur's pocket -book. A 
wealth of information is included in a very small 
space pertaining to transformers, from the theory 
to actual constructional work. The first chapter 
defines the function of a transformer and gives 
tables and rules for computing various sizes of 
transformers with pointers which safeguard the 
occurrence of errors usually found in home-made 
apparatus. 

The closing chapter gives complete directions 
for building transformers of the following sizes: 
I K.W., 20,000 volts; 3 K.W., 20,000 volts, and 
1 KW., 4,000 volts. 

The above are secondary voltages. All three 
designs are intended to operate on 110 volts. 40 
cycles A. C. 

A useful table giving data osi copper magnet 
wire is included and a complete list of twee, arttwee, 
sary for the construction of each transformer, with 
prices, and it might be said that these prices are 
of course rather out with current fluctuations of 
quotations and cannot therefore be followed. 

SEARCH -LIGHT "SUB" DESTROYER 
FOR SHIPS. 

(Continued from page 815) 
ae submerged submarine and project a tor- 
pedo vertically downward for the destruc- 
tion of the submarine, while the vessel is 
directly above the same. 

At a convenient point in the length of the 
vessel a vertically disposed torpedo tube 
is arranged, so that a torpedo can be quick- 
ly released and projected vertically down- 
ward for the destruction of any object such 
as a submarine. which may be submerged 
below the vessel. Immediately to the rear 
of the torpedo tube a pair of transparent 
plates are inserted in the bottom of the hull, 
one of these plates being located on each 
side of the keel. These plates are all 
of a sufficient thickness to withstand the 
pressure of the water, and all of a sufficient 
size to enable the rays from searchlights 
to he projected downwardly thru the water 
for the purpose of rendering visible sub- 
merged objects under the boat. 

A mirror is arranged above each of the 
transparent plates, being provided at the 
back thereof with a socket which engages 
a ball at the end of a bracket so as to 
provide an adjustable mounting for the 
mirror. Powerful searchlights are ar- 
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Partial List of 
Subjects 

Fundamental Principles of 
Electricity and Magnetism. etism, 
Dynamos, Motors. Li^btin 
Circuits. Power Circuits. Pell 
Circuits and Wiring. Automo- 
bile Circuits. Wiring Buildings. 
Electrical Signs. Burglar 
Alarms. Ignition Systems. Me. 
tem, Storage Batteries. Lampe, 
Equ alizers, Cont roll ers, Sw itch - 
boards.Telegrephs Telephones, 
Telautographa X -Rays, Trans- 
formers. Calculating Wires 
Sies Electrical Heating, In- 
stallation of Electrical Systems. 
Electrical Testing. Illuminating 
Engineering. Maintenance of 
Electrical Apparatus, etc., etc. 

Tells about the many chances for men with electrical 
training. Shows how you can master a paying profession 
while you hold your present job. Telle how other men have 
trained in snare time and are now making attractive, steady 
incomes. The book is free. Also a Personal Analysis which 
will show just what qualifications you have. Send now. 

Be i A Successful 
Electrician 

Electricity its a great and fascinating calling. It is one of the 
great professions of the future. What Edison has done shows its 
possibilities. Think of Dr. Steinmetz, once an immigrant without 
friends or money, now consulting engineer for General Electric 

Co. And Prof. Pupin who got $2:10.000 for one electrical invention. All 
cannot rise like these men, but any man who knows electricity thor- 
oughly has no limit upon bins. The field is so large that there is a de- 
mand for trained men as inventors. engineers and experts in a score of 
different branches. Good warms made in ordinary electrical work. 
Large salaries paid to expert electncd enrineers -and the chance to go into the 
electrical contracting banners. Get yoar training now. Here is the opportunity. 

Complete Course By 
Mail on Easy Terms 

This important subject made clear. Personal instruction under 
Prof. Albert Wood Wicks, E. E.. one of America's well known electrical 
experts. Learn while holding your present job. Earn money before you 
finish the course. No advanced education required. The instruction 
starts with first simple principles and take von through onr coarse. Prepares you 
to start right. Tate this course up now. Study at borne in spare toe. 

Send for Book and Personal Analysis 
Don't put this off. It costs nothing to get this information and surely it will show you the way 

to a better future. Write for the Book and Personrl Analysis now so you can find ont whet qualifi- 
cations you have. Today. 

WICKS ELECTRICAL INSTITUTE 
81 W. Randolph Street Dept. 304 Chicago, Illinois 

Practical Home 

Pay- Raising Books 
at Reduced Prices 

Three your chance to get -st bargain price -a cet if 
hooks that will at you for a better lob and blgzer Day 
Yes. and you may Pay the bargain pence at the rato of 
only 500 a week. But you must act oowl The rising 
cost of paper and binding materials won't pertalt W to 

r 
tthus this offer Inde5nitely. 

No matter what your occupation. one of the sets 
listed below Is bound to cult your needs. They are 
written to easily- wideratood language by recognized 
authorities. end Contain thousands of photographs. 
full -page plates. diagrams. etc.. that maim difficult 
Pointe as simple as 1 -B -C. Handsomely bound In 
half or full morocco leather. gold stamped. 

Shipped for 7 Days 
Examination 

Ball gladly send any set of books to yew for seem 
days examination. shipping charges collect Examine 
them carefully -use them at Tour work for an entire 
week. If. at the end of that time. you feel they aren't 
Iworth many Clines what we ask. send them back to us. 

f you keep them. pay the specially reduced pries on 
the easy terms explained below. 

Study Books 
Vols. Pages Size of Page Illus. lieg. Price Spec. Price 

Civil Engineering 9 3900 7:10 3000 345.00 329.80 
Architecture. Carpentry and Building lu 4760 7x10' 4000 50.00 24.80 
Accountancy and Business II) 3680 7s10 1997 50.00 24.80 
Steam Engineering - 3300 7x10 2500 35.00 19.80 
Applied Electricity 7 3000 7110 2600 35.00 19.80 
Automobile Engineering 2400 514x90 2000 25.00 17.80 
Telephony and Telegraphy 4 1728 7x10 2000 20.00 12.80 
Modern Shop Practice 6 2300 5.19% 2.00 30.00 18.80 
Heating. Plumbing and Sanitation 4 1600 7x10 1600 20.00 14.00 

Mechanical and Architectural Drawing 4 1720 7x10 1037 20.00 12.00 

Motion Picture Work 600 7110 300 12.00 6.00 
Law and Practice (with Reading Course) t3 6000 7:10 24 72.00 39.80 

Only 50c a Week I 

SPECIAL DISCOUNT COUPON ---1 
AMERICAN TECHNICAL SOCIETY, Deal. x7441, Chicago, U.S. k' 

If, after seven days' examination. you de. I Please send me act of 
tide to keep the set you have selected, send 
its E2 and then 322 a month until the present 
low price has been paid. 

Don't wait. This means money in your 
pocket If you act now. Remember. you take 
no chances whatever. This offer Is open to 
every man living within the boundaries of 
the U. S. and Canada. 31811 the coupon now. 

AMERICAN TECHNICAL SOCIETY 
Dept. X7444, Chicago, U. S. A. 

for 7 DAYS' examination. I will pay small shipping charge. I 
1 will examine the books thoroughly and. If satisfied. will send 
52 within 7 days and E2 ears month until 1 hare paid the spar I 
clal price of if I decide not to keep the books. 
1 will notify you at once and hold them subject to your order. 
Title not to peas to me until the set Is fully paid for. 
NA31E 

I ADDRESS ..... .. .. 

REFERNCE 
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Moore's Universal Assistant and Complete Mechanic 
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NEW BOOK ON 

Automatic Repeating Rifle 
I 
ROPE S P L I C I N G 

:`Fires 
20 Shots in 
One Loading 5_ 

This is a regular size 
automatic revolver. 
Shoots B. B. shots ob- 
tainable anywheri., 
same as other Pities ar .l 

guns. Repeals 20 times 
with one loading. Hand- 
somely finished in gun 
metal. No caps or load necessary. as it works 
with a spring and shoots with rapidity and ac- 
curacy. Simply load with 20 E. E. shot, then 
press the trigger. Nothing to explode - abso- 
lutely harmless and safe. Remember, it is not 
a mere toy, but the same size and shape as a 
REGULAR AUTOMATIC. Sem complete with a round of 
shot for ONLY 25e postpaid. 

1055105 1511411 $ e0., SWIPE 14 w. L.5. C1.. e..e.a. 

Useful Knots, Hitches, Splices, etc. 
How 011lerant Knots Are Made end WhatThey Are Used For 
INDISPENSABLE TO EVERY MECHANIC ANO RIGGER 

PRICE a most practical handbook giv 
20C _3r! ', Mg complete and simple direc- 

tion for making all the most 
useful knots. hitches, rig- 

ging. splices. etc. Over 
too illustration,. All 
about wire rope 
atrachments.lash- _" inp. blocks. tackles. 
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CHEMCRAFT THE CHEMICAL OUTFIT 
FOR EXPERIMENTERS 

Every Experimenter should bare a ChenIcraft outfit so that he can amuse and instruct himself 
in chemistry during his spare tinte. 

Chemeraft contains more and better experiment 
enough chemicals In repeat each experiment many ti 

supply at small cost. 
With Obemeraft Tou are not limited to the ecperimeuts 

in the Instruction books. for you can devise many new 
exrerimenta of your own. 

Chealsraft No. 1 he; directions for 40 experiments and 
all the necessary chemicals snd apperatus. Price $1.25. 
West of the Mississippi and Canada. $1.50. 

Cremcraft No 2 has directions for nearly three times u many axpenment+ nd includes all the chemicals and 
pperatus. Price $2.50 West of the Mississippi and 
Canada. $3.00. 

Cremeraft No. 3 hm directions bd. more than 200 experi- 
ments and a combleie equipment M chemicals and 
apnaranIs. Price Ts no We., of the Mimissippi and 
Canada. $6.00. 

Don't forget taut the Ch+mrraft Chemist which is 
free to ail owners ,d the Na 2 and No. 3 sets 

Be sure to remember the mine- eCHEMIRAtT -and 
If your toy dealer or derailment store hasn't it, write u; 
and will peu eeu 5.,t 1.m .1. me nearest dealer 
Who n,1 

s than any other chemistry set. There are 
mes and you can always obtain an additional 

THE PORTER CHEMICAL CO., Dept.B., Hagerstown, Md. 

ranged upon opposite sides of the hull 
under the mirrors, the searchlights being 
mounted to project light diagonally upward 
and toward the respective mirrors on op- 
posite sides of the vessel. The searchlights 
may be slightly offset from each other, so 
that the rays of light projected from the 
two searchlights will not intersect and in 
terfere with each other, and the mirror, 
serve to throw the rays of light downward 
ly thru the respective transparent plate - 
fitted in the bottom of the hull. 

A submerged submarine would ordinarily 
be easily located by these downwardly pro- 
jected rays of light, and o torpedo dies 

charged vertically downwardly at a time 
when the vessel is directly over the sub- 
marine, would result in a speedy destru, 
Lion of the submarine. 

A seat for the operator is shown as ar 
ranged just back of the transparent plates. 
and suitable levers are provided for mani- 
pulating the mirrors to position them in a 
proper manner for reflecting the light in 
the desired direction. (It should he noted 
that the operator manipulating the under 
water search- lights could not himself "spot 
the submarines. It is a well -known fact 
that the observers on a battleship are sta 
tioned quite a distance away from the 
search- light. This could be arranged here 
by flashing alternate beams, observing thru 
the Clark windows.) 

A SYNCHRONOUS MOTOR MADE 
FROM AN IRON PULLEY. 

(Continued from page 843) 

platinum wire are allowed to protrude thru 
holes in the bottom of the pan and sealed 
in with paraffin or beeswax. The sides and 
bottom of the pan are coated with melted 
paraffin. The pan and two test tubes are 
filled with acidulated water (electrolyte) 
and while under the water the tubes are 
inverted and placed over the platinum 
wires. The tubes should be previoush 
graduated by weighing twice as much pure 
water in one as in the other. The level of 
the water is then marked on each tube with 
a little oil paint or scratched with a file. 

It is possible to rectify both waves of the 
alternating current by equipping the shai- 
with two slip rings besides the commutator 
as shown in the diagram, Fig. 3. altho it 
complicates matters considerably. In this 
case the brush bearing directly on the shaft 
would be dispensed with, but there would 
be two brushes bearing on the commutator 
and a brush for each of the two slip rings 

All of the shaded sections are directh 
connected to the inner ring in diagram, am: 
the clear segments to the larger ring shown 
The commutator must revolve at such a 
speed that during each half cycle a section 
passes under each brush; and the brushes 
must be so set that both of them change 
connections at about the same time. The 
adjustment should also be such that tht 
change from one section to the other is 
made at the time when the current wave is 
passing thru zero. The connections being 
properly made, the rectified current will be 
a pulsating current, all of the pulsations 
in the rectified side of the circuit being in 
one direction. as indicated by diagram, Fig. 
3. Many other interesting and extremely 
instructive experiments can be conducted 
with this little synchronous motor. Book, 
dealing with the subject in a clear manner 
are the following: "Alternating Currents 
Simplified," by Elmer E. Burns; "Alter- 
nating Current, Theory, Practise and Dia- 
grams," by Horstman and Tousley. More 
advanced students who may be interested 
in rotary converter actions. etc.. will find 
these problems ably dealt with in "Alter- 
nating Current Electricity," in two parts. 
by Timbie and Highie. 
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HANDY BINDER 
for the Electrical Experimenter 

Holds and preserves 12 issues, each of which 
can be ioserted or removed at will, without 
tools. Will keep your magazines perfectly for 
all time or just preserve them like new till 
you bind them permanently. Made of heavy 
material, extra strongly reinforced 
at the back and covered with band- 
some green cloth, suitably lettered 
io gold 

Shipping weight 2 Ibs. Add sufficient 
postage, otherwise we will bave to send 
binder by express. 

Order Binder Tedsy sod P Your Magazines. 
Evpa.le der Lab. C.. Imo. ill Felton Sheet. New York 

Hook Deportment. 

C 

TYPEWRITERS 
110 and up. All make,. Sere $25 

to $50 
on rebuilt et the factory by the well- 
known "Young l'roeess.' Sold for 
low easb- hlstallment or rented. 
Rental applies on purchase price. 
Write for full details and fueran 
tee. Free trial. 

YOUNG TYPEWRITER CO.. 
Ode. 6S0 CMonpo 

Convert Your Bicycle Into a Motor-Cycle 
We sell you the motor complete 
or furnish you with the finished 
parts from which you can build 
the motor yourself with few tools. 
We send you the printed Instruc- 

tions with blue prints of the drawlogs for $.25 or 
full particulars for 3 -cent stamp. 
STEFFEY MFG. CO., 5025 Brown St., Phila.. Pa. 

A 
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G $ Cash with order buy. this 
A 3 BENCH LATHE N 

orina In. 
N . Pier Austin t E E.1Munn 

10 Lbw. 
e10 W. First Ind. .y W 
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SMALL ENGINES 
Perfected Gasoline Engines -Si, 1 and 
155 h.p -for Farm and Shop use. Prier 

= 1 95 0an d Also so 

WASHING MACHINES 
ere ship on Intl. Send for Booklet end Swig oller 

Sieverbrepp Engine Co., 1401 19th Street 
R.tme, Wit. Stole, for Ford Cora 

Feldman's " Geyser 
Electric Water Heater 

FF 

Instantaneous Hot Water 

FELDMAN MFG. CO. 
1514 Times Bldg. New York City 

Your Own Carda, Printu moan le bel.book, taper. 
S& PRFra 1. Larger SJL 14a 

; tory MO. Save money. Print for others, Ms 
lintat. All cosy. rules sent. Write factor, r, catalog promos, TYPE. paper, card.. i,i rree> THE CO., D-47 Meriden. Conn 

Blo Profit, Char01n0 Auto Stare°. Batteries lilt Chargers bring owner. $40 to 980 clear 
Profit every month. This monemaker com- 
plete for 115 cash. balance In 8 monthly 
payments of $20 each. Money -back satisfac- 
tion guarantee. Mall this ed with me for 
full nartleulers. HOBART BROS. CO.. Bin 
4E, Troy, Ohle. 
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Important Notice to Subscribers 

Due to the congestion existing at the 
present time in all railroad movements, 
also on account of the fact that many train 
clerks have gone to war, there is a con- 
gestion of mails all over the United States. 
It may happen that your magazine will be 
slow in reaching you, and this delay may 
be from a few days up to several weeks. 

Kindly bear this in mind before sending 
in a complaint, as the magazine will surely 
reach you in due time. Only after not 
having received a certain copy for a 

period of three weeks should a complaint 
be sent in. 

You will confer a Favor upon the pub- 
lishers not to write until this time has 
elapsed, thereby saving them a vast 
amount of clerical labor. 

THE CHEMISTRY OF SELENIUM. 
(Continued front page 845) 

Lion which now contains Selenic acid 
(H_SeO.), is obtained and when cold, 
diluted with water, filtered, and then heated 
with a quarter of its volume of fuming 
hydrochloric acid, until three -quarters of 
the liquid has evaporated. By this process, 
chlorin is evolved, and is reduced to Seleni- 
Otis acid (H5SeO5). The cold solution is 
then poured off from the sediment and 
saturated with sulfur dioxid, when selenium 
separates out as a red powder. 
(1) HgSeO+3S02+2HiO = 3H_SO.4 -Se 

Selenium may also be prepared by digest- 
ing the lead- chamber deposit on a water - 
bath with a concentrated solution of potas- 
sium cyanid until it assumes a pure gray 
color : 

(2) KCN +Se _ SeKCN 
From this solution the selenium is deposited 
in red -flakes, on the addition of hydrochloric 
acid. This deposit contains both lead and 
copper, and these impurities are removed 
by distillation or by being fused with a mix- 
ture of Niter (Potassium Nitrat) and 
Sodium Carbonat, and this is again treated 
with hydrochloric acid and sulfur dioxid. 
These impurities may be removed by evap- 
orating the selenium to dryness with nitric 
acid. and reducing the aqueous solution of 
selenious acid by means of sulfur dioxid. 

Properties: 
Selenium, like sulfur with which it is 

isomorphous, exists in three different allo- 
tropic forms, three well defined forms being 
known. 

1. Amorphous, Vitreous, and Colloidal 
selenium, being slightly soluble in carbon 
disulfid. These three differ in appearance 
but may all be considered as belonging to 
the same allotropic modification, and are 
sometimes known as ''liquid" selenium. 

(a) Amorphous: This modification is 
formed as a finely divided brick -red powder. 
when a solution of selenious acid is pre- 
cipitated by sulfur dioxid gas, or when the 
acid is reduced by Zinc. Stannous (Tin) 
Chlorid, or other reducing agents, and is 
also formed by the electrolysis of the acid. 

This form is slightly soluble in carbon 
disulfid, which produces a change to dark 
gray metallic selenium at about 97 degrees. 
This form has a specific gravity of 4.26. 

Amorphous selenium is often obtained in 
;1 colloidal form. which is very unstable, and 
will not keep, and which is soluble in water. 
This colloidal modification is formed when 
a solution of sulful dioxid is added to a 

solution of selenious acid. and when a 
diluted solution of the acid is reduced by 

(Continued an page S70) 

WAR CONDITIONS DEMAND 
ELECTRICAL men etch training itartag 

valued over 2000 yawns 

its well-equipped 
men. The Bliss Electrical 

with its oboe. and laboratories. la 
peculiarly ., bland to giro COndensed course in Electrleal 

whit Slathemaum. 
Steam d Oas 
Engine.. Meehad- 

sal Drawing. Oboe Work. and Theoret- 
ical and Practical Electricity. Students 
construct drainte, limall wiring and 
lest dear . l mardloery. Comae. with 
diploma. fete 

Dr 

ENGINEERING 

IN ONE YEAR 
For a: young loeo with limited 

time 26U1 year open, Sett. ...:h. Catalogue on request 
260 TAKOMA AVENUE WASHINGTON. D. C. 

ELECTRICAL EXPERIMENTER INDEX 
Ready April lot. Complete Index for Volumes I. 2. 3. 

4. sad 5 of the ELECTRICAL EXPERIMENTER. 
This Index Is Compete. showing every article that has 

eppeaeed In the ELECTRICAL EXPERIMENTER sinee the 
lint number. 

Very often you desire to have certain Inlormallon, which. 
as rule, ha. been published In hack number of the ,Experimenter. By means of !Me Index ready nee 
book Is had and In ease you have not a certain number It 
may be procured Iron, u,. Price. prepaid. 10e. 

EXPERIMENTER PUB. CO.. 233 Fulton St., N. Y. 

_4.14 PAGE S I4 S ILLUSTRATIONS 

ELECSRirJU, IIiCa(EERS 
HANDBOOK 

evR, u 
mNdrK-RS 

50` 
ELECTRICITY! 
HERE'S just the book on 

Electricity that you need 
to answer your many ques- 
tions-to solve your knotty 
problems, to teach you new kinks. 
to be your memory for tahles. rules. 
formulas and other Electrical and 
Mechanical facts that some people 
try to carry in their heads -and fail. 
With this "Little Giant" t. t'. s. Elee -- 
trien1 Engineer's Handbook In your 
pocket, taint chest, uti your work 
heuvh, d rrwin g table or desk, an hour 

or a day need not be lost "digging rep" some for- 
gotten rule. some unfamiliar fact; ynl'tl lust tam 
to toe very complete Index and get It "In a Jitq " 
311,1 n few of the suljeuts treated are 

Electricity and Magnetism; Electrical Symbols; 
Batteries: Circuit Magnets; Direct and Alter- 
nating Currents; Dynamoe and Motors; Belts: 
Shafting; Electroplating; Electrical Measure- 
ments; Meters; Arc and Incandescent Lamps; 
Mercury Are Rectifiers; Transformen; Insula- 
tion: Electric Cara; Single and Multiple-Unit 
Control; Transmission; Rail Welding; Tablea 
of Wires - Sizes, Capacities, etc..-Methemeti- 
cal Rules. Formulas. Symbols; Tables of Con- 
stants. Equivalents, Roots. Powen, Reciprocals, 
Area., Weights and M ; Chemistry; 
Properties of Metal.; Principles of Mechanics; 
First Aid, etc. 

The }:leetrienl Engineer's IfnndLnnk Is nue of '__ 
I. P. S. 11 andbrnks in,verin g °! Technical. Seienll tic 
mid Commercial snl.Jert, nil cn,wdevl with c:d 1,r, 
They have the contents of a fulisized I, i k. con- 

into porker -size ready to go st it s.m any- 
where and he nt your instant .111111.11.1. They are 
subst ;mtlally bound In eletti. red edges, goldienf 
stamping. Minted from new, elem., rentable type 
on coed quality hook paper. There is an Illustra- 
tion at every point where n pleto re will help. 
Hundreds of thousand. hove Inet mild on a 
money-bark guarantee or .nml.Oletlun. 

The former price of these Handbooks was 81.28, hilt 
THIS MONTH you can buy C OC sch. 
the ones you want for only J paid 
(Fir Ins .rtru n. e11I ..-od eloth-r I ern tut 
You Run No Risk! Money Bock if Desired! 

international Correspondence Schools 
Box 5379. Scranton. P. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 537g , SCRANTON. PA. 

t enelote r for which rend me postpaid the 
Ii:andhout,, marked X. 1,t sac. each. I nsay return any or 
all and cet u.) money back wII hill ten days iron, receipt: 

Elrclrlcel i ngtn. ...:. \dyrrtt.rr'a 
'1 lepk...d l'eMx.Fada.,,'. IW. ytan'e 
Mechanic'. 'enkker1tr. 
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Concrete Fnitlnar,'. Former'. 
Build; Trades Piulrryman'. 
Plumbers and Purer: ] elaraner. 
Chemist' f'. \ulnmrhllr. 
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tlIMI 

TRAGE. MAR,[5 

ANCASTEKV&ALLWINE 
REGISTERED ATTORNEYS 

War Invenf ion 9Wan 
Hlstory will repeat itself in the present War. The greatest victories aiU 

be won not through overpowering oumben, but through the surprises 
wrought by invention. Life and property will be eared for the Nation hi 
Inventions. The Government is ready to experiment with and carefully 
consider any inventions which will aid in winning and ending the War. 
The Special War Bulletin Just off the press will gite you a good idea of 
what is needed. we will send it to you frets of charge. Located in \Wash- 
ington, we are In close touch with the proper Government Officials ah- 
should be approached with inventions for u,c in War tame. and we wil 
advise you fully how the disclosure should be sent. 
Our cooperation with an Inventor is. First. lo help him establish hi, 

rights before sending a sketch, drawing or model to 
a 

y attorney: Second, 
to give a frank opinion whether it will pay to patent his idea. based up',' 
facextensive 

knowledge of the patent laws. manufacturers' wants art I 

ilities; Third. to obtain for him on reasonable terms, a patent that ab' 
lutely protects; and. Fourth. advise end assist him in making the mventi, 
a source of profit by outright sale, territorial grants, obtaining royalty, r 
the independent manufacture of the invention. 

All matters are held strictly confidential. and personal services are as- 
sured by our Service Guarantee Contract. References: find National Beek, 
washings "n. D. C.: John P. Roth Packing Co.. Cincinnati. Ohio: home 
Savings Bank. Washington. n C. Duskll Mop Co.. Paducah, Ben. 

Before disclosing the invention to anyone, sign, witness and 
deposit in our fireproof safe, the form 'Evidence of Conception" eV, 
and establish your rights. A completed sample form In our 

l t protect your Invention. 411 Mok shows you clearly 

Lancaster 
a 

Aliwine 

283 

Ouray Bldg., 

Washington 

D. C. 

vow o aro r - ttt,,rl 

are free. Just ask for them on a post Card or simpl mail 
coupon below. \ 1` 

COUPON 
LAN ^..STEH & ALLWINE. 

255 Ouray Bldg.. Washington. D. C. 
Sei,., nie free book, "Inventions- Patentio_ and Promot- 

ing," Special War Bulletin, and blank form "Evidence of 
Conception." 
Name 

Addre-s 

PATENTS 
Send me your Ideas. Manufacturers want patent I 
procure Prompt. confidential. personal service by 
ritmessful patent attorney with highest references 
Honest advice anti The Truth About Patenta" Free. 

J. R. KELLY 744D Woodward Bldg., 
1 Wadúagte., D.C. 

IF 

1=aa 

1- - - f -_ - -é 

Pat L 

l;rv.ní;.e 

EVERY INVENTOR 
should have this book, 'PATENTS AND 
PATENT POSSIBILITIES." It is chock 
full of Ideas and practical advice, telling 

Oat to Invent and where to selL Write 
for your copy rrdny. IT IS FREE. 

I have reouests for patents upon sound 
Inventions of all kinds. Can you help sup- 
ply the demand? a, sent. I. 1 dirldoal. p 

r 
ompt d efficient , 

an t14 y . rien.l. E;.er, erp.dknt la stn 
played to uñn Weida t least pwalble cost. 

H. S. HILL, IN Ï.Lac re Mdse. Fviiapes, D.. 

-1 

A simple request will bring to you at once, my four free books: -"SUC. 
CESSFUL PATENTS," a 72 page guide telling how to proceed, gives refer- 

-- encea, etc.; 'STEPPING STONES" tells the truth about prizes for inven- 
tions, gives hundreds of hints of inventions wanted, etc.: "PATENT 
BUYERS" publishes over 400 requests of manufacturers arid others who 
want OWEN PATENTS, together with ideas they want; "PATENT PRO- 
MOTION." tells you how to sell, wby some inventors fail, discusses the 
value of your idea, etc. 

Write for these books to -day. I will send you a signed agreement that 
will protect you before you disclose your invention. 

Submarines, torpedoes, flying machines, machine guns, immense 
howitzers, the British "tanks," and an untold number of other 
products of American brains, are dominant factors in the Great 
`tar, We are just starting, our -YOUR -ingenuity must lead to Victory. 
Uncle Sam -the whole civilized World -is seeking ideas that will aid in the 
figbt. Can't you help with even ONE of thousands of simple things that will 
win recognition -perhaps fortune for you? 

The need is for inventions of peace, too. Never before was tbere such 
demand for new ideas of all kinds -never before have so many manufacturers, 
and other patent buyers, written me for good things protected by OWEN 
PATENTS. There is, to day, a market for thousands of ideas -including 
YOURS. Write for my free booklet and see -read for yourself the hundreds 
of requests recently received. 

You incur no obligation by writing me. My advice costs nothing and I 
make no charge for an opinion as to patentability of your idea. If my 
opinion is favorable I will back it up by a Guorontre Contract which protects 
you fully. If you want to sell your invention, I will help you, and will 
advertise it, free of charge, in "INVENTION AND MANUFACTURING." 

RICHARD B OW LN.Pa} eIIt La>iller 
164 Omen B1dQ VashinQton D C 2276 8 Noolulorth-Bld-lrelu York- 

April, 1918 

Edited by 

In this Department we publish such matter as 
those who are in doubt as to certain Patent 
Advice' cannot be answered by mail free of 
benefit of all readers. If the idea is thought to 
divulge details, in order to protect the inventor 

Should advice be desired by snail a nominal 
Sketches and descriptions must be clear and es 
ten on. 

ELECTRIC PARACHUTE. 
(209) Loyd Nord, International Falls. 

Minn., has sent in an idea whereby a para- 
chute is to be installed on an aeroplane in 
such a mariner that when the pilot becomes 
endangered, all he has to do is to press a 
button on the steering wheel which will 
immediately explode a cartridge by means 
of certain electrical firing apparatus, which 
in turn will shoot up a parachute which is 
attached to the seat on which the pilot re- 
mains. This is supposed to disengage from 
the aeroplane and land the operator in 
safety. 

A. This is an idea that looks very well 
on paper, but is not practical for the rea- 
son that the exploding cartridge would cer- 
tainly tear the parachute to pieces. Para- 
chutes have been tried on aeroplanes before, 
but have not met with much success. We do 
not think that an invention of this kind 
would be practical. 

"BELL SOFTENER." 
(210) \V. B. Hanlon, Pittsburgh, Pa., 

has submitted a bell softener which corn - 
prises a number of brass tubes which are to 
be struck by a certain re- arranged form of 
clapper on a bell. This is supposed to do 
away with the harsh sound. Our advice is 
asked. 

A. A de4 ice of this kind does not fall 
within our idea of a bell softener. Quite 
the contrary, we are certain that it will 
make the sound just as harsh as if an or- 
dinary gong were used. We are afraid this 
floes not solve the problem of softening the 
noises of an ordinary telephone bell. 

COLLAPSIBLE TYPEWRITER. 
(211) Harry Drake, Seattle, Wash., 

writes as follows: 
"Could you give BIC information concern- 

ing the possibilities of inventing a collapsi- 
bie typewriter, weighing only a few pounds 
and suitable for school use ?" 

A. The possibilities of this device are. 
of course, very good, and there should be a 
vast field for such a machine, if it can be 
built cheap enough, and if the machine is 
mechanically right. There are several col- 
lapsible machines on the market now, as for 
instance the "Corona" machine, but this is 
rather expensive. 

CARDBOARD MOUSE TRAP. 
(212) A. R. Dunham, New York City, 

has sent in a clever design and description 
of a cardboard mouse trap which can be 
made and sold for less than We if neces- 
sary'. The idea being that once a mouse is 
in the cardboard box, it can be disposed of 
with its contents. The thoughtful inventor 
has even provided the box with a string. 
and the box is arranged in such a manner 
that it will not come open of its own ac- 
cord. These features should prove especial- 
ly attractive to the "weaker sex." 

A. This idea is a very good one, ft 
seems to have commercial possibilities, if 
worked out right. \Ve would advise our 
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is of interest to inventors and particularly to 
Phases. Regular inquiries addrest to "Patent 
charge. Such inquiries are publisht here for the 
be of importance, we make it a rule not to 
as far as it is possible to do so. 
charge of $1.00 is made for each question. 
plicit. Only one side of sheet should be writ- 

correspondent to try out a few of these 
traps in actual practise to see if the mice 
are not afraid of the contraption, as these 
rodents are, as a rule, very wily and fear 
traps of this kind. We believe a patent 
can be obtained on this device. 

SPECIAL FLASHLIGHT. 
(213) Thomas A. Pilling, Camp Greene, 

Charlotte, N. C., submits a design of a 
flashlight having a special spiral filament 
bulb and conical concentrator for the rays. 
The flashlight is supposed to be used by 
physicians and dentists for exploration of 
small cavities. 

A. A device of this kind is not new. 
Similar instruments of this sort are being 
marketed right now. We do not think a 
patent could be obtained on a device of 
this kind. 

COMPREST AIR SHELL. 
(214) F. M. Keesling, New Albany, 

Ind., has submitted an explosive shell for 
war purposes in which air, comprest to a 
very high degree, is used instead of an ex- 
plosive. The shell is afterwards exploded 
In a certain manner. 

A. We fail to see anything practical in 
a device of this kind for the reason that the 
entire arrangement is too complicated, too 
costly, as well as too cumbersome to handle. 
We also believe it is somewhat dangerous, 
as our correspondent proposes to charge the 
shell with a comprest air up to almost the 
bursting resistance of the shell itself. We 
think that the present explosive shell con- 
taining ordinary explosives is very much 
more satisfactory in all respects, being 
vastly cheaper to manufacture, and having 
quite a number of other advantages over 
the comprest air type, 

AUTO FASTENER. 
(215) Chas. Buerger, Cheboygan, Mich., 

has asked our advice on a certain fastener 
for automobile work which contains certain 
threads, and which for this reason will not 
loosen tip, he claims, due to the vibration 
of the car. 

A. We think that the ordinary snap 
fastener is altogether more desirable, as 
threads always work loose when used in 
an automobile due to vibration, which is 
well known. We do not encourage the idea. 

OIL ATTACHMENT. 
(216) Fred Van Dyke, Detroit, Mich., 

wishes to know if a device whereby a cer- 
tain oiling device is attached to stock and 
dies is new, and whether it can be patented. 
The idea is that every stock and die needs 
a good deal of oil, which at the present 
time is supplied by hand, by means of an 
nil can. Our correspondent (loes away with 
this feature, using an automatic oiling ar- 
rangement incorporated in the tool itself. 

A. This is a very clear idea, and quite 
novel as far as we can see. We have never 
seen the like of it, and would advise him 
to get in touch with a patent attorncy. 
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Your Ideas May Bring Wealth If Patented. 
Always a Demand for Valuable Inventions. 
Now is the time to patent a meritorious invention. We are constantly 
receiving letters from manufacturers and investors who are interested 
in new devices and specialties that are protected by patents secured 

Mr.r,wume TaWert through us, and can be turned into money through proper handling. 
The shortage of labor has increased a demand for inventions in all lines of manufacture 
and agriculture, and 

Uncle Sam Wants New Inventions to Help Win the War 
You should write us today for a free copy of our 104 -page book "flow to Obtain a Patent 
and What to Invent," and should at the same time send us a sketch, model or 

photograph with written description of your invention for our TMiï k 

FREE OPINION AS TO PATENTABILITY 
If your invention is patentable. we will send you our Certificate of Patentability, which 
is evidence of the conception of your invention and may prove of value and assistance 
to you. Our Credit System will enable you to file your application and proceed with- 
out delay. Patents secured by us are advertised, at our expense, in Electrical Esper' 

menter Magazine. To protect yourself you should write for our free book and submit 
your invention to us today. 

TALBERT & TALBERT, Patent Lawyers 
(successors to Talbert a Parker) 

4287 Talbert 
Building Washington, D. C. 

Patents 
procured by a former Examining 
Official of the U. S. Patent Office, 
Norman T. Whitaker, Attorney-at-Law 
and Mechanical Engineer, 480 Whitaker 
Bldg., Washington, D. C. Inquiries invited. 

Patent Secured or Fee 

Returned 
Hundreds of in- 
ventions sold 

yearly. We help market yours 
without cost. Our new book is 
Free. Send model or sketch for 
free opinion. 

A. M. BUCK & CO. 
its ?ad Ndanl Gat pit. Waskieytea. D. C. 

TENTS WANTED 
iip.:TRADE-MARKSattd COPYRIGHTSS') 

Largest Patent Firm _.,W0 

in file World 
Before sending your Invention to any attorney or 

manufacturer or distilosing your intentioni write 
for 

to protect 
free blank form PROOF OF CONCEPTION 

In your invention and secure you, 
rights. This should he signed and witnessed and re- 

tumed to us. together with a model or sketch and de- 
scription of your invention. and we will Rive a FREE 

OI'INION u to the patentability of the invention. If we 
report the Invention patentable we will furnish Certificate 

nf Patentability. 
This Certificate of Patentability, together with our blank form 
Proof of Conception will protect the Inventor and serve as proof 
of the Invention until the ease eau be filed In the U. S. Patent Victor I. Evans. since. 

OBTAINING ASSISTANCE -FOR INVENTORS -Our certificate is of great as- 
sistance to inventors who require financial aid to obtain patents 

OUR FIVE BOOKS MAILED FREE 
(See Coupon Below) 

to any address. Send for these books -the finest publications ever issued for free distribution. 
HOW TO OBTAIN A PATENT WHAT TO INVENT 

Our illustrated eighty -page Guide Gook la a Book Contains a valuable list et Inventions wanted and 
of reference for Inventors and contains 100 mechan. auggrvtlon. concerning profitable Gelds of Invention.: 
leal movements. illustrated end described Tells bow also Information regarding prizes offered ter Inven 

to intent for profit Was amounting to ONE /SUULLION DOLLARS 
LIST OF PATENT BUYERS 

Contains requests from manufacturers. mail order houses and rromoten for 
patents secured by us and suggrsttons aa In New Ideas they wish to purehas. 

received ore/ 300 
clients 

uests from 
capital free of charge. R' bare recently 

MILLIONS IN TRADE -MARKS 
Shows the value of Trod a -Marks and information regard- 

ing unfair competition 
We advertise Our Clients' Invention. Free In list nf Sunday news- 
papers. in manufacturers' Journals and In world's l'rosresa Sampb, 
Copy Frrr. We save you time and moner In securing patents. After 
rise patent Is granted wu assist you to sell your palest. 

%. 

SPECIAL 
OFFER 

IfT-"-(' 
v(' 

¡ F`S-d'p..seg i 
owns., 
s.1nounneettn, 

s.,,pee tic 

You benefit by 

i WANTED NEW IDEAS 
FREE COUPON! VICTOR J. EVANS & CO 
PATENT ATTORNEYS 

New York Otherv: Plttshuro Others: Philadelphia Onleae 
1001 to 1007 Woolworth Bldg. SU Empire Bide. 13:9 Chestnut st 
Main Offices: 779Ninth Street, N.W., Washington, D.'C. 
N +wse Add.as 
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® . = R IDERS ' ' -is there an invention tucked away in your brain? 

IF so, now is the time to produce it. Manu- 
facturers everywhere are demanding new 

articles to keep up big production. Their 
wants must be supplied. 

This is your opportunity ! 

Many manufacturers have 
written us saying just what 
they are looking for; we 
will send you this 

List of Inventions Wanted, 
Free for the Asking 

Hundreds of other manu- 
facturers have written us 

for anything new and useful -kitchen uten- 
sils, household articles, automobile special- 
ties, labor -saving devices for the office, plant 
or farm -anything from big machinery to small 
novelties- anything to save time, make work 
easier, or do its work better. Thousands of 
new plants have been built and others have 

been enlarged. Many are making articles 
for which there is only temporary sale. All 
want something which they can build to sell 
as a steady, permanent business. Wise 
manufacturers are laying their plans NOW. 
This is why they are scouring the country 
for NEW INVENTIONS. IF YOU HAVE 
AN INVENTION send us a sketch or model 
and description and we will give you a 
FREE OPINION CONCERNING ITS 
PATENTABILITY. We help our clients 
sell their patents. Patents applied for 
through us are advertised for sale free of 
charge in the Manufacturers' Record. If 
you have no idea at present, write us for 
our list of articles called for by manufac- 
turers. 
We will also send you our book "WHAT 
TO INVENT," giving information which 
everyone should have. 

Both the list of inventions wanted and the book are free 
CHANDLEE & CHANDLEE, 415 7th St., Washington, D. C. 

Patent Attorneys 

Safety First 
Protect Your Home and Children 

Mizpah Portable Fire Detector 
Guaranteed to automatically detect and audibly 

announce the smallest blaze or fire in home, store 
or factory the instant of its inception. 

To demonstrate the efficiency of this detector 
we have perfected a portable alarm, which, sell- 
ing at so low a cost. $6.00, will satisfy the most 
critical of its simplicity. 
Agents wanted for United States, Canada and South .finerica. 

M IZPAH AUTOMATIC FIRE DETECTOR -the Automatic Fire Detector 834 Brosdwey 
greatest -safety Bret" devi re ever Invented. Co., f NEW YORK 

fi 
CUT YOUR OWN REFLECTORS, AUTO 

HEADLIGHTS, GLASS CIRCLES, Etc. 
This circular glass cutter cuts perfect circles 2 to 20 

inches in diameter from plain or plate 
glass. No flaking 
or splintering. Malenweimmaftewil 

NO. 033 -50c Ea. 

Glaziers' Booklet free -Tells how to use glass cutters. 

SMITH & HEMENWAY CO., Inc., LOv7inCgotoitn N 

R a b i u m and Radioactive Substances FOR EXPERIMENTERS 
Carnotite (Radium Mineral) The American Pitchblende found in Colorado, 
from wr ich Radium is extracted. 
A generous piece, enough to conduct experiments, such as affecting photographie 
plates thru opaque material (similar to X -Ray pictures), first made by Sir W. 
Crookes and Mme. Curie, is furnished in neat wooden box. 

Price of one specimen of Carnotite as described above, sent prepaid $02S 
Seaitive, prepared Photographic film (X -Ray work film) to be used for above 
experiments furnished for $0.10 each extra. 
Rubtum- Radioactive Salts, containing one microgram pure Radium. Very powerful) Brilliant 
white luminescence in the dark) 
IO Milligram of this most carefully prepared Radioactive Salts, sealed in glass tube (protected by 
a metal container), with which every Radium experiment can be conducted, are furnished. 

Price of one tube of Radium Salts as described, sent prepaid MU 
The contenta of this tube can be mixed with special sulphides to form real Radium paint. 

Small bottle of Special Sulphide with liquid adhesive, prepaid H.34 
Send for one of these preparations today. Stamps or coin accepted. 
SIDNEY SPECIALTY CO. 233 S. FULTON ST. NEW YORK CiTY 

Carnotite 
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THE CHEMISTRY OF SELENIUM. 
(Continued front page 867) 

hvdrtzin hydrat. It can also be prepared 
by pouring a solution of selenium in carbon 
disulfid into a large volume of ether, ac- 
cording to Maljisheff. It is a dark red 
powder which is completely soluble in water. 
forming a red fluorescent solution, which 
gradually becomes insoluble on preservation. 
The solution may be boiled without under- 
going any change. but the selenium is de- 
posited on the addition of acids or salts. 
The solution on spontaneous evaporation 
deposits the selenium as a reel transparent 
film. 

(b I \ itreous Vitreous selenium is al- 
ways produced when liquid selenium has 
been heated to 217 degrees and rapidly 
cooled. It then solidfies to a dark brownish - 
black, glassy, amorphous, brittle mass, 
which is also slightly soluble in carbon disul- 
fid. This form has a specific gravity of 4.28. 
These varieties have no definite melting 
point, softening gradually on heating. Like 
the ordinary amorphous selenium, Vitreous 
selenium does not conduct electricity. 

(c) Insoluble or Metallic Selenium : This 
modification is obtained by cooling melted 
selenium quickly to 210 degrees. and then 
keeping the melted mass at this temperature 
for some time. The selenium at length solidi- 
fies to a granular crystalline mass, the 
temperature rising suddenly in the act of 
solidfication to 217 degrees. This change 
from the amorphous to the metallic condi- 
tion also takes place. only more slowly at 
lower temperatures ; thus if a mass of amor- 
phous or vitreous selenium be gradually 
heated it softens and then as soon as the 
temperature approaches 100 degrees, begins 
to pass rapidly into the metallic form, the 
temperature rising to 217 degrees. A similar 
change occurs at the ordinary temperature 
when amorphous selenium is placed in con- 
tact with quinolin, anilin and certain other 
liquids in which it is soluble, or by fusing 
the vitreous form between carbon plates 
and then allowing to cool slowly. If a con- 
centrated solution of potassium or sodium 
selenid be exposed to the air, metallic selen- 
ium separates out in microscopic crystals. 
and it is also formed as a crvstallin powder 
when sulfur dioxid is past thru a hot solu- 
tion of selenious acid, the amorphous form, 
which is the first product, being rapidly 
converted to the metallic variety. 

Metallic selenium conducts electricity and 
exposure to light increases its conducting 
poser. The peculiar effect to light is hest 
exhibited on selenium which has been ex- 
posed for a considerable time to a tempera- 
ture of 210 degrees, until it has attained a 
granular crystalline condition. When 
selenium in this condition is heated, its elec- 
trical resistance is increased, whilst on ex- 
posing it to the action of diffused daylight, 
the electrical resistance instantly diminishes; 
this however, is only a temporary change, 
for on cutting off the light, the electrical 
resistance of the selenium slowly increases, 
and after a short time reaches the amount 
exhibited before the exposure. 

Metallic selenium possesses all the physi- 
cal characteristics of a metal. in the mak- 
ing of selenium cells the selenium must be 
in a metallic condition. Vitreous selenium 
which has not been annealed, when used in 
cell making is useless. due to the vitreous 
modification being a perfect non- conductor. 
The peculiar sensitiveness of selenium to 
the electric current, when exposed to light, 
is attributed to its metallic modification, 
caused by annealing. 

Methods of staking Selenium Cells: 
Various methods of making selenium cells 

have been described in previous issues of 
this journal (ELECTRICAL ExPERIMENTER, 
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July, 1913, p. 39; September, 1910, p. 339; 
September, 1917, p. 325 ;) and for experi- 
menters who desire to make cells along these 
lines, no further comment need be made. 

it should be remembered in constructing 
these cells, that it is imperative that certain 
conditions be fulfilled in order that the com- 
pleted cell be satisfactory for the work for 
which it is designed. 

The first condition is, of course, the purity 
of the selenium used. Marc has observed 
that impure selenium crystallizes less com- 
pletely in a given time than pure selenium. 

As regards the insulator upon which the 
wire electrodes are wound, many experi- 
menters advocate the use of porcelain, glass, 
and mica, the latter being probably the most 
satisfactory of these, for the work intended, 
duc to the fact that it will withstand high 
temperatures without being ruptured. Por- 
celain and glass on the other hand can not 
he worked into various forms except with 
difficulty. 

Thus we see that a substance is to be used 
which possesses all these desired properties 

namely. that it is a good insulator, will 
withstand the heat required, and at the same 
time be sufficiently soft to permit more 
easily being handled and machined. 

Again, most experimenters are using cop- 
per wire as electrodes, but the drawback to 
copper wire lies in the fact that at the 
temperature required for annealing, a film 
of copper selenid is formed, which covers 
the wire. This also materially increases the 
resistance of the cell, and is therefore un- 
desirable for use as electrodes. Platinum 
wire is of course the ideal wire for this 
purpose, but clue to the extreme high cost, 
is beyond the reach of the average experi- 
menter. Therefore a different kind of wire 
must he utilized for the electrodes. one 
which will not oxidize at the temperature of 
annealing. 

The present form of application of the 
selenium to the electrodes and insulator is 
also unsatisfactory, in that, when the seleni- 
um changes to the metallic variety on 
solidification, unless handled with utmost 
care (which as a rule is difficult for be- 
ginners), an uneven application is obtained 
instead of a smooth, thin film, which natur- 
ally does not prove satisfactory. Therefore 
a method of applying the selenium must be 
found, one which will deposit it in a thin. 
smooth film, in place of the lumpy mass 
which is frequently obtained by the present 
method. 

The writer has been conducting extensive 
experiments along original lines for the 
preparation of cells which may prove more 
reliable than those made at present, and in 
the near future hopes that he will he in a 

position whereby he can present a paper 
describing his results. 
Tests for Selenium: 

If the substance to be tested is a solid, 
dissolve it in water (about 10 to 15 cc.), by 
either crushing or heating the liquid. if a 
liquid, dilute with distilled water. Shake 
the mixture thoroly, by placing the thumb 
over the mouth of the test tube and shaking 
the contents vigorously. Add 10 cc. of 
Hydrochloric acid, and then introduce a 
small piece of tin or tin -foil (1 in. x in.) 
into the mixture. 

A freshly prepared solution of stannous 
(tin) chlorite may he added to the suspected 
solution in place of the hydrochloric acid 
and tin above mentioned. 

After a few moments, if selenium is pres- 
ent, a light pink tint to blood -red discolora- 
tion will be visible around the surface of the 
tin, depending upon the amount of selenium 
present. 

This test extracts all of the selenium pres- 
ent, therefore it is also a quantitative as 
well as qualitative test. It is very sensitive, 
being capable of detecting such a minute 
trace as 3/100,000 milligram of selenium if 
present. 
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Uses of .S C111111110: 

So much has been said in previous issues 
of this journal regarding the uses 
selenium as well as the application, that t` 
writer will not co over the same ground 
covered in these articles. 

In 1873 \Villoughby Smith noted that the 
electrical conductivity of selenium varied 
with light, the metal being about .Soo liners 
as good a conductor under the influence of 
light as in the dark. This opened a very 
extensive field for research work among the 
investigators %vho were conducting experi- 
ments with this substance, and the numer- 
Ous appliances developed by scientists have 
been covered in previous papers. The ap- 
plication of the electrical properties of selen- 
ium are still in the experimental stage and 
the future will undoubtedly reveal new ap- 
paratus which will depend principally upon 
these remarkable electrical properties. 

Selenium has been used in the glass in- 
dustry. In 1891 \\'etz patented the use of 
selenium for producing red or orange stain 
in glass and in 1894 Spitzer employed 
selenites and selenates, in conjunction with 
a reducing agent, to color glass. Since then 
selenium has been used to produce red 

Important Notice to Subscribers 

Due to the congestion existing at the 
present time in all railroad movements, 
also on account of the fact that many train 
clerks have gone to war, there is a con- 
gestion of mails all over the United States. 
it may happen that your magazine will be 
slow in reaching you, and this delay may 
be from a few days up to several weeks. 

Kindly bear this in mind before sending 
in a complaint, as the magazine will surely 
reach you in due time. Only after not 
having received a certain copy for a 
period of three weeks should a complaint 
be sent in. 

You will confer a favor upon the pub- 
lishers not to write until this time has 
elapsed, thereby saving them a vast 
amount of clerical labor. 

colored glass, particularly ruby glass, where 
the red must be clear, without a trace of 
green, as in railroad signal lights, and photo- 
graphic dark -room lamps. 

Various shades of glass may be obtained 
by combining selenium with gold and silver, 
and with opacifying metals, oxides and 
minerals, such as cryolit, fluorspar, etc. 
Selenium is also used as a decolorizer in 
white glass for discharging the green color 
duc to iron. 

Wasserman has patented a process for 
making dyestuff, by using salts of selenium 
in conjunction with organic salts. 

AT WAR WITH THE INVISIBLE. 
(Continued from page 819) 

cil, in solemn conclave assembled. listened 
with deep -breathing silence while i partly 
read, partly related, certain phases of my 
chance discovery and Firman's part in the 
great secret. ingals, whose power as the 
keenest editorial mind in that great city 
was so well recognized that he had been 
selected as chairman of the advisory board, 
sat at the far end of the long, ebony table. 
his features twitching with a strong, inner 
excitement held in abeyance. His head 
nodded in tigerish acquiescence as i dra- 
matically wound up with Firman's final 
words of advice to the council. i sat down 
quickly. my own heart beating discordantly 
as the vast import of the whole situation 
came hack to lee in an overwhelming surge. 

There was silence for one brief moment. 
Then a deep murmur of voices arose. The 
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EDUCATION 
`W E teach by practical work 

and approved scientific 
methods PRACTICAL AP- 
PLIED ELECTRICITY in one 
year. COMMERCIAL EN 
GINEERING iu hvn years, 
and ELECTRICAL EN- 
GINEERING in three years. 
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positions guaranteed to graduates. 
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George P. Kimmel. 83-D Oriental Bldg.. Washington. D.C. 
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office. lut( ;t1K,r 11I.e citi1Nut: . BEST RESL1.Td 

WATSON E. COLEMAN. Patent Lawyer 
624 F. Street, N. W. Washington, D. C. 
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RADIO OPERATORS NEEDED 
Government Service Merchant Marine 

Special course for men subject to 
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next instant 1 saw Ingals rising from his 
seat without the formality of a request to 
the Council Chair. 

"I move this body accept in its entirety 
the report of Mr. Elvan," he shot out in 
sharp, decisive voice, "and that we adopt 
unqualifiedly Professor Firman's sugges- 
tion, abiding decidedly in that scientist's 
ability to direct our next move!" 

The positive ring of his tone imposed 
itself upon the overwrought nerves of us 
all. There was no time to reflect and de- 
liberate. The surcharged air of the meet- 
ing seemed to have exploded with the light- 
ning decision of ingal's action. In sheer 
relief, it seemed to me, a sonorous voice 
somewhere in that august body rumbled out. 
"I second the motion !" and the next instant 
the council had accepted the die and cast 
it like a challenge in the face of the demon 
forces. 

By Monday morning a startled universe 
heard aghast, and with mingled feelings of 
fear and hope, that the Martian insolence 
was to be defied, and that secret prepara- 
tions were being perfected with all haste 
under the direction of a leading scientist. 

Thursday noon was the time when the 
Martian ultimatum was to expire. Since 
I o'clock in the morning of that fateful day 
the laboratory in the university on Morn - 
ingside Heights. now converted into a pul- 
sating workshop, had been the scene of 
tremendous activities. Two by two, a 
thousand planes had stopt at Firman's win- 
dows, around which a screened landing 
platform had been erected. and received 
aboard sealed cases of materials and trained 
operators. As rapidly as they were equipt 
they departed to their assigned stations. By 
10 -o'clock the last pair of planes was at the 
platform. We piled the remaining cases 
aboard and climbed into one of the ma- 
chines. 

Ava was with me. She had insisted on 
coming and I had no desire to refuse her. 
Either we were to be successful, and my 
joy in the triumph would be heightened by 
sharing it with her, or we would fail, and 
then we could perish together in the midst 
of the cataclysm. 

It was an hour pregnant with fatal pos- 
sibilities, and our faces showed the strain.. 
Even Firman. with his nerves of steel, re- 
flected the general feeling. His eyes were 
sunk deep in their sockets and his promi- 
nent nose was still further accentuated by 
the hollows in his cheeks. 

The scheme he had perfected was gigantic 
in its simplicity. The planes were stationed 
in pairs at equal distances above New York. 
On each plane was a sending and receiving 
station (tuned to the same wave- length as 
that of its mate) for a powerful helium ray. 
The two rays, crossing in the electrical 
field generated between the planes, reflected 
the images in their paths on sensitive sele- 
noid plates within the planes. Thus, by 
covering the entire territory, we would dis- 
cover the Martians when they landed to 
plant their contact points, if Firman's plant 
did not miscarry. 

Eleven o'clock was the hour when Firman 
expected the invaders would begin their 
work in order to fulfill the threat of their 
ultimatum. Precisely on the second he 
flashed the order to the sentinel planes to 
open their batteries. 

Our machine was stationed with its mate 
over Battery Park. As the order was given, 
and the powerful ray shot out of the crack- 
ling batteries, we bent over the selenoid 
plate with passionate eagerness. Avá s 

hand was in mine, our fingers intermingled 
in a clasp that drove every atom of blood 
from them. Our breaths came and went in 
short, agitated gasps. 1 stole a glance at 
Firman. His eyes were gleaming with deep 
intensity as he watched every tremor on 
the sensitive surface. 
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The area of our electric field included 
all of Battery Park and the greater part of 
the bay. The helium rays swept back and 
forth and ghostly outlines of ships passing 
thru the harbor and people walking in the 
park appeared on our plate. For ten min- 
utes we kept our silent vigil, then suddenly 
our hearts leaped and a rush of blood to 
my head almost obscured my vision. Two 
long, elliptical objects had ddopt from the 
sky and were landing on the grass, a .short 
distance from the water front! 

\Ve would see distinctly every movement 
of the Martians inside their marvelous 
planes. The faithful ray penetrated every 
corner of the craft and pictured the details 
in spectral outline on the selenoid plate. 
We even saw the skeletons of the men thru 
their coverings of flesh, and it seemed as if 
some hideous creatures from the nether 
world had come to wreak unholy devasta- 
tion upon us. 

Firman stiffened, a haggard smile of 
triumph on his sharpened features. An in- 
stant longer he watched those phantom fig- 
ures moving about boldly, confidence in their 
shield of invisibility making them utterly 
devoid of caution. Then I saw Firman's 
eyes crinkle with deliberate grimness, saw 
him motion to the gunner at his side, and 
saw the latter adjust his weapon to the 
range indicated by the finder on the sele- 
noid. His fingers worked deftly, coolly. 
He nodded to the scientist. 

With an audible sigh of satisfaction Fir - 
man tittered the word: ''Fire!" 

A deafening crash shook our plane. From 
somewhere below came the sound of splin- 
tering glass and metal, coupled with shrieks 
of agony. The crawling image on my plate 
broke. rose into a thousand fragments and 
fell in deathly silence. As in a nightmare 
I heard the next command : "Now the 
other !" 

Again the long, slim gun whipt out its 
tongue of shooting flame, and from the 
ground the din of destruction rose in 
clamoring echo. The invisible fleet lay, a 
futile ruin, on the soil of the city it had 
come to destroy. 

As those rising from the tortured dreams 
of a black night, we stared at each other. 
unable to speak in the first few moments 
of indescribable relief. Then Ava burst 
into tears and I took her in my arms. 

"The Universe is saved!" I cried in an 
ecstasy of joy. 

"Yes," agreed Firman; then added 
thoughtfully : "And the Martians take their 
place in that long blacklist of fools who 
would conquer the world by force!" 

(THE Exp.) 

COSMIC FORCE. 
(Continued from page 829) 

liberated, as with combustion in the form 
of heat. These crystalized specks of energy 
may be made up of complex vibrations that 
have either a positive or negative charge 
and cling together not only from their own 
inherent vibratory form but also by the 
action transmitted from the sun. One 
form of energy made up in a certain com- 
plex form would have its own character- 
istics. as copper might have ions like Fig. I, 
and iron with ions as in Fig. 2, etc. This 
probably explains why different materials 
take a definite crystaline form, which is 
one of the principles on which metallurgy 
is based. 

These specks of energy make up mole- 
cules that are in a fixt state and by means 
of chemistry and metallurgy we are able 
to disassociate the different classes of 
molecules by means of their characteristics. 
These sciences have been developed so that 
we can now understand a great many of 
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the characteristics of the energy about us 
and with which we have to deal, but the 
greatest understanding and enlightenment 
will come to us when we delve more deeply 
into the causes which produce all the condi- 
tions about us, that is, %%'hat is this universe 
in which we live and what perpetuates its 
existence? 

ELECTRICITY TO PREVENT FU- 
TURE FUEL CRISIS. 

(Continued from page 825) 

were supplied from one big generator. At 
first sight it would appear that a 40,000 
H.P. machine would be needed to carry the 
load, but such is not the case. As a matter 
of fact a generator of 30,000 H. P., or even 
smaller, would be ample, for the simple 
reason that all the industries would never 
need their full quota of power at the same 
time. The principle is the same as that 
which permits a bank to serve its depositors 
with a cash reserve that is very much less 
than its total deposits. When producing 
its own power each plant might occasionally 
need the full power of its generator, but 
for the most part the generator would be 
running below its rated capacity and there- 
fore under conditions of poor economy 
and high coal consumption per horse -power. 
By combining all these small loads on to 
one machine, a much more uniform large 
load and a much higher operating efficiency 
are obtained. As a result, the large unit 
would consume even less than from % to 

of the coal consumed by the individual 
plants of the 80 industries. 

The same principle applies to cities as 
well as to plants, and if, therefore, several 
cities were supplied with power from a sin- 
gle system (obtaining its electrical energy 
from several large steam and water- power 
generating stations), the saving in fuel as 
compared with present conditions would he 
truly remarkable. 

Small generators must necessarily be 
near their loads and the coal they heed 
hauled to them. This, however, is not the 
case with large machines generating enor- 
mous amounts of power and capable of sup- 
plying the demands of entire cites. It is 
thoroly feasible to place the generator at 
the mine and transmit the electric energy 
over wires, thus eliminating railroad trans- 
portation altogether. The bee -line distance 
between New York City and the anthracite 
regions is but I00 miles. Electricity is at 
this time being transmitted over 200 miles 
in several American systems, and in one 
case the distance is over 400 miles. How 
gratifying it would be at this time if New 
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York's power were independent of rail- 
roads and tug -boats! 

But where central generating stations had 
to be located away from the mines, as in 
many cases it will still be necessary for 
some time to come, it would obviously be 
a very much simpler matter to supply with 
coal a few large plants equipt with every 
modern time- and labor- saving device than 
to distribute coal to a large number of 
small plants situated in all sorts of incon- 
venient locations and without proper facili- 
ties for rapid handling of the fuel. Much 
of our present trouble is due to the diffi- 
culties incident to rehandling the coal - 
waiting cars, frozen coal, an insufficient 
number of trucks, teams, and men, etc. 
Such difficulties would be entirely elimi- 
nated were the bulk of the coal to go to a 
few central points. 

Passing now to the fifth point, the elec- 
trification of a large portion of our rail- 
road system (no one expects that all of 
our railroad mileage will be operated elec- 
trically during the present century) would 
be the greatest single step that can be taken 
in the direction of fuel economy. Ameri- 
can railroads consume nearly 150,000,000 
tons of cool anually, nearly one- quarter 
of our entire output. Much of this coal 
consumption could be eliminated by the 
use of water -power, and almost as much 
could be saved by generating power in effi- 
cient, steam -operated, central station plants, 
instead of in the naturally wasteful steam 
locomotives. Some idea of the possibilities 
can be obtained from the fact that the 
Chicago, Milwaukee and St. Paul Railroad 
saves annually a half o million tons of coal 
and several hundred thousand barrels of 
fuel oil by operating 440 miles of its line 
by means of hydro -electric power. 

Equally important, from the stand -point 
of preventing a recurrence of the present 
fuel crisis, would be the great increase in 
traffic capacity that electrification would 
secure for our railroads. The steam loco- 
motive has about reached the limit of its 
power and therefore freight trains have 
also about reached the limits of their 
length and speed. But with electrical opera - 
tion,of the railroads there is practically no 
limit to the amount of power that can be 
applied to a single train. Electric loco- 
motives several times more powerful than 
the largest steam locomotives are already 
in operation, and still larger ones can be 
built when occasion demands. With more 
power available longer trains could be ope- 
rated at higher speeds, which means that 
more freight could be hauled in a given 
time over existing rails. 
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Mesco Telegraph 
Practice Set 

For Learning Telegraph Codes 
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graph key, without circuit breaker, a special 
high pitch buzzer, one cell Red Seal Dry 
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flexible cord. 
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Experimenter's Special Bench Lathe 
A Regular lathe, not a toy 

EXPERIMENTERS: This is the first 
Practical lithe especially designed for all 
kinds of experimental work. with this 
lathe you can make almost anything de- 
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Par- 
neuter attention Is calledt the to t p fact that cardboard tubes 
can be wound nicely with wire by means of this lathe, and 
It can easily be driven by means of s sewing machine or 
by a small electric motor. 

Excellent for small wood turning. fibre touring. etc. 
Lathe is made from finest materials. Size seventeen inches 

over all -swing 4 inches. IL Inches center to center. Bed 
is machined and centers accurately: shinning weight Is 13 
lhs : price $4.50 cosh with order. 

This isthe cnn be equipped with Drill Chuck and 3" face 
plate IS special equipment. 

Svpher Manufacturing Co., Department C, Toledo, Ohio 
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This fact is well illustrated by the experi- 
ence of the Norfolk and Western Railroad. 
Colijestion occurred on a particularly moun- 
tainous division of this road because, with 
three of the largest steam locomotives on 
each of the long coal trains, speeds of over 
7 miles an hour could not be maintained 
tap the steep grades. Electrification of this 
division was finally decided on, and now 
electric locomotives haul the trains up the 
grades at a rate of 14 miles an hour, thus 
doubling the capacity of this division. 

Electric operation of the railroads would 
also speed up the traffic in several other 
ways. Better time can be made in tunnels, 
because there is no smoke to hamper the 
trains. Cold weather has no effect on elec- 
tric locomotives, because there is nothing 
about them to freeze up. Electric loco- 
motives are more easily handled than steam 
locomotives, and switching operations are 
more quickly performed. Furthermore, 
they are ready for service without previous 
attention: they spend less time in the round 
house for inspection, overhauling and re- 
pairs; and, as statistics prove, they maintain 
their schedules better. All of these things 
would assist in relieving the present situa- 
tion. 

\ \'hat effect the reduction in the amount 
of coal to be hauled would have on railroad 
service is difficult to determine, but it seems 
evident that if coal were not today such 
an important item of freight, the railroads 
would be easily able to handle the necessary 
amounts of food, munitions, raw materials 
and other essential materials. 

This discussion has been confined to the 
factors conspicuously involved in the pres- 
ent fuel crisis- namely, the shortage of 
coal and the railroad congestion -but the 
advantages indicated are not the only ones 
that would be obtained by general electri- 
fication by any means. In addition, the 
cost of power would be greatly reduced: 
power would be available to millions of 
people now living outside areas served by 
electric transmission lines: and an army 
of power engineers, miners and transporters 
and handlers of fuel, would be released for 
other duties. Indeed, the saving in man- 
power would be one of the most beneficial 
results. 

There is nothing visionary in what has 
been said. The elements of a general elec- 
trification of the nation are all in our 
hands, and in many places. notably 111111 

the Southern and the Pacific Coast States. 
the initial steps are well under way. It is 
the economical thing to do, and now, since 
the people of the United States have seen 
what can happen under the old system, it 
is certain to be done. Many readers of 
this article will undoubtedly live to see the 
plan well on the road to realization. 

THE TELAUTOGRAPH -WHAT 
IT IS. 

(Continued from page 823 i 

Grays Telautograph. 
1'he object of the invention by Prof. 

Elisha Gray, in 1893, was to overcome the 
difficulty heretofore experienced and pro- 
vide a writing telegraph or telautograph in 
which the receiving pen would operate sim- 
ultaneous with the transmitting pen and 
produce a facsimile of whatever matter 
was written by the operator. thereby ren- 
dering possible telautographic transmission 
of any kind of characters and sketches. 
Subsequent to this numerous patents were 
granted to Gray and others for minor im- 
provements and for different forms of 
telautographs, but no appreciable change 
was made in the fundamental principles 
employed until about 1S99. 

The Modern Telautograph Principle. 

About that time the Gray National Tel- 
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autograph Company, from experience pre - 
viously obtained and at the earnest solicita- 
tion of Mr. George Steele Tiffany, the chief 
experimental engineer of the Company al 
that tine, decided to abandon entirely the old 
step -In -step method, which until then had 
been considered the only practical means 
of obtaining facsimle reproduction. All of 
the immense amount of work and mental 
effort of the inventors for the previous 
fifteen years. representing as it also did an 
expenditure of hundreds of thousands of 
dollars in development costs, was thrown 
into the scrap heap and Jlr. Tiffany under- 
took to devise an entirely new form of tel- 
autograph to operate on the theory of re- 
cording varying current strengths very 
Intich like a recording voltmeter. 

In this "Variable Current" instrument the 
motions of the transmitting pencil causes 
variations in strength of a continuous cur 
rent, which, traversing the line wires, af- 
fects at the receiving instrument changes 
in strength of electro- magnets by which the 
pen is moved in unison with the transmit- 
ting pencil. 

After several years of work the first 
telautograph built on this principle was 
completed, and while crude and cumber- 
some in its construction, it performed its 
work with a certain degree of reliabilty and 
satisfaction. One by one electrical and 
mechanical difficulties encountered in the 
perfecting of such an instrument have 
been overcome by Mr. Tiffany and others 
asociated with him, and the present tel- 
autograph is the practical embodiment of 
the many improvements devised. In this 
process of improving three distinct me- 
chanical types of instruments were devel- 
oped. The first type was put in use in 
1901 and was later succeeded by an im 
proved model in 1904. which in turn was 
superseded by the model of 1907, which in 
all general features is the same instrument 
that is in successful operation today. 

Construction Problems Solved. 
The greatest problem encountered in the 

improving and refining process of the tel- 
autograph has been to design an instru- 
ment which would be sensitive enough to 
respond to the smallest movement of the 
transmitting stylus and yet not be deli- 
cate or fragile but substantially built an 
instrument that would not be deranged. but 
would preserve its adjustment tinder the 
most severe conditions of operation. Also. 
in order to make it a commercial instru- 
ment in every sense of the word, it had to 
be made thoroly fool-proof against care- 
less handling on the part of the operators 
and against inquisitive meddling of irre- 
sponsible people. 

That this problem has been solved in the 
present telautograph may well be, indicated 
by the many strenuous services to which it 
has been put. For example, it has been 
mounted on the gun carriage of the heavi- 
est type of Coast Defense gull not more 
than twenty inches away from the barrel 
and its adjustments have not been disturbed 
Iry the blast and concussion from the firing 
of the gun. It is also used in rolling mills 
of steel plants, where it is subjected to 
heavy and continuous vibration without ex- 
periencing ally defects in service. 

Telautograph Uses 
'l'he telautograph in no way replaces, nor 

is it a competitor of the telephone, because 
it is not used for communications where 
ordinary conversation will suffice for the 
transaction of business. It is only used 
when the message or order requires ac- 
curate or secret transmission or being in 
written form to prevent misunderstanding 
thru the deficiencies of the human ele- 
ment. It is more a competitor of the 
messenger boy with his w'rittcn momoran- 
dunls or the pneumatic tubes with their 
written messages on slips of naper. 
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BIG 300 pp. ELECTRICAL 
u1 WIRELESS CATALOG 
Stalled upon receipt of So In .tamps 
er coin which may be deducted on 
Oral dollar purchase. Catalog one - 

talna 180 page, of wireless IMru- 
meats and 140 pages of electrical 
supplies. No bigger r better vain'. 
are obtalnebla Ieewbere. we hue 
a complete stock of everything Dated 
in this catalog. Wireless orders 
promptly filled. 

THE WILLIAM B. DUCK CO. 
230.232 Superior St. Toledo. Obi. 

Home Guard Army Bargains 
Army Of fit. crs say: Bannerman'. 
arsenals Sr. Oodaand to u." 

20,000 Rifles 1200 Machine Ouns 
5,0,0 Revolvers 100 if -1. Field Cannons 
6,000,000 Cartro'. So B -L Navy Cannon. 
300,000 Equipments 50.000 Explosive Shells 
5.500 Tents 125.000 Uniforms (blue) 
40,000 Knaaaa eke IS Revolving C 
We have supplied from our ler,..i In the 
world stock of army auction goads, Ma U. S. 
Government, many and cltlee with 

obsolete serviceable rifles, equipments. and uniforms. 
gee's auction ul, term., cull with order. Cumin... 

Han and toeing as nu ar..n. i.. Immediate deliveries. 
Large illustrated 428 pp. encyclop catalog mailed,50e 
FRANCIS BANNERMAN & SONS 511 B'WAY. N. Y. 

THE MIDGET SLIDE RULE 
will add, .ubtoact, multiply. di- 
vide: wive problems involring even 
and uneven roots and powers. Also aneet of es d the Sloes and nosin'Ne- 
` to and Cotangents of all angle.. 
Its operation L very etmpte: quick- 
ly iblyoew ImwDuralym d metal. Adapt- 
ed for shop and office me. Pita 
the Packet S',4 inches diameter. 
Price with ln,trucUoae $1.00 
Your money beck If you ere not netl.fied. 
Cities Side Role Co, Niles. Mich. 

WIRELESS 
The Government now urgently needs radio reso 
for the Naval Reserve, Aviation and Signal 
Corps. Our Special abort code courses, Day 
or Evening, prepares you quickly for 0018121- 
meat Service. Students admitted any time. 
Send for LATEST prospectus, Just out. 

EASTERN RADIO INSTITUTE 
59g B Boylston St., Boston, Mass. 

WANTED Two or Three 
Coils that will 

make a spark eight or twelve 
inches. Fredrick Ingersoll, 1425 
East Jefferson Ave., Detroit, Mich. 

ELECTRICAL EXPERIMENTER 

in banks and trust companies it is gen- 
erally used between the paying teller, note 
teller and other cages for obtaining indi- 
vidual depositor's balances and other in- 
formation from the bookkeeper in connec- 
tion with the paying or certifying of chccks 
and with the handling of discounts. loans 
and pass books. 

In hotels, telautograph lines from (he 
telephone switchboard forward guests' or- 
ders and complaints to the various hotel 
departments, which execute and attend to 
them. It is used between the telephone 
switchboard and front office to cet informa- 
tion as to room numbers of the guests 
when they are called from outside; between 
telephone switchboard and bell captain for 
sending paging messages to locate guests 
when called on the telephone or called upon 
and the guests arc not in their rooms; 
between telephone switchboard and service 
pantry, kitchen and bar for ordering meals 
and drinks to be served in the rooms; and 
for various other services far too many 
to be enumerated. 

In department stores the telautograph is 
a valuable means of communication be- 
tween the sales floor and reserve stock 
department in sending orders for replen- 
ishing stock in retail departments; for ob- 
taining credit information between the sales- 
people or tube centers and the credit depart- 
ment when customers desire to charge 
goods purchased ; and between the corn- 
plaint and delivery departments for tracing 
out packages lost in delivery or sent to the 
wrong address. 

The railroads make use of telautograph 
service at passenger terminals for announc- 
ing the arrivals and departures of trains, 
giving the time of arrival or departure and 
the tracks on which they will arrive or 
depart. These messages go simultaneously 
to every department that has to do with the 
handling of the incoming snail, express, bag- 
gage and passengers, and serve also as in- 
formation to the public. For engine des- 
patching there are telautograph lines be- 
tween the engine despatcller's office and 
the roundhouse or engine tower for order- 
ing and assigning engines for outgoing 
trains and for information as to when and 
on what track to report. They are further 
used for instructing yardmasters, station 
platforms, switchmen, etc.. in regard to the 
makeup of trains. 

In steel plants reports of chemical analy- 
sis of every "heat" of steel tested in the 
laboratory are telautographed simultane- 
ously to the rolling mills, shears, mixers. 
blooming mills, billet mills and shipping 
department, so that the quality of each 
"heat" of steel is correctly known at every 
point where it is handled and the steel may 
be assigned to an order or orders for which 
its contents qualify it; also for recording 
the movements of steel billets from place 
to place with their distinguishing serial 
"heat" numbers, likewise for the purpose of 
identifying each lot. 

In commercial, wholesale and retail 
houses telautographs are used for ordering 
articles to be brought to sales floors from 
stock rooms; for issuing shipping orders 
from order department to stock room or 
shipping room : for ordering goods short on 
incomplete orders between packing depart- 
ment or shipping department and stock 
rooms; for obtaining credit information 
between sales department or ordering de- 
partment and credit office ; and for many 
other uses too numerous to detail. 

The foregoing are a few typical services 
that the telautograph renders to its users, 
but it by no means represents all that this 
wonderful instrument accomplishes in the 
saving of time and money or by increasing 
efficiency in operation of business and in- 
dustrial enterprises. 
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22 Remarkable 
Charts Colors FREE 

I'oeitively and absolutely free to you! Net 
one cent to pay for them nosvor later. To show 
uw quickly and easily you can now bemire a Doctor 

of Chiropractic-the advanc d Seance of Drugless 
Waling by Spinal Adjustment -and to induce gulch 
arUun on your part. Hut you must t quick 

not certain jut how long we shall continu, tt. 
in a ,fifer. So don't wait. Anti 

Be a Chiropractor 
Make Spinal Adjustments for Relief of 
Headache Neuritis Constipation Pleurisy 
Indepeetion Catarrh Dyspepsia Jaundice 
Neuralgia Lumbago Asthma Rheum - 
Epilepsy Fever Paralysis atism 

Convince yourself by en actual and practical drmor- 
stratior.. just what a marvelous curative force may 
be placed at your command. See what eplena,d op- 
portunities are open to Doctors of Chiropractic. 

$3500 to $5000 a Year 
Many Doctors of Chiropractic earn r - 

mare: some upwards of £ 10.0.4. Dr. 51. 
Ky.. reports an Income of 29,000 a year. Ur L. fi. 
Roche. Ne Jersey $5.500: Dr. Hanna of Florida. over 
$.1,000 yearly. Whatotbera ere doing, you should b. 
able to do. A Diploma in Chiropractic gives you the 

same opoOrtunity -is evidence that yoare master 
v a proteson of dignity prestige and influence. N., 

special training or experience ne Jed. If you ar 
ambitious you should send today for the facts. 

Get the Free Charts 
ill set of eight anatomical charts, each chart 3Oíá s 

22 inches. lithographed in many colors: also F18.50 set 
of nerve and pain area charts. Shows over i00 dia- 
grammed 
t atmy Et2 Chits free far a 

organs and 
ne. 

of 

Mail Coupon 5 en bete°^. i 
a postal today and get the true story of or 'FREE 
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American 0" University 
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ELECTRICAL EXPERIMENTER INDEX 
Ready April ist. Complete Index for Volumes I. 2. 3. 

4. and S of she ELECTRICAL EXPERIMENTER. 
This Index Is complete. sheting every article that his 

upland la the ELECTRICAL EXPERIMENTER since Ihr 
first nuaber. 

they often you desire le have certain Informatise. hleh. 
as a rule. has been published In a hack number of the 

eiperimenter." By meus el this Index ready tolerance 
book Is had and in en. you have not certain number It 
may be Procured from us. Price, prepaid, lee. 

EXPERIMENTER PUB. CO., 233 Fulton St., N. Y. 

SAVE 25% to 60% 
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GRAFLEX- KODAKS 
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RiderAgentsWanted 
lio.s and young men everywhere 
are making good money taking 
ceders for "Ranger" bicycles and 
bicycle tires and sundries. 
You are privileged to select the 
particular style of Ranger bicycle you 
prefer. Motorbike model, Arch - 
Frama, Superbe; Scout. r 
"Sp elan." 'Rae.,," etc. While 
ride and enjoy it in your spare tone 
hours - aft r ons, after ehool, 

evenings and holldaya -You radmit- 
log friends can be easily induced 
to place their orders throng), you. 

Every Ranger sold takes with it onr 
5-year guarantee and the famous 
30 -Day Trial agreement. 
FetortoRider. Every porrhaser 
of a Ranger bicycle Ion oar factory- 
drect-to- the -rider sales plan) gets 
ahigh- rade fully guaranteed model 
direct from the factory at wholesale 
Vrice, and is privileged to ride it for 
30 days before final acceptance. If 
not satisfied it may be returned at 
our expense and no charge is made 
for the use of machine during trial 
Dell to You Free. We pro 
e the delivery StarteC op every Ranger 

town. 
our 
If you went le be Rider Agent 

if you want good bicycle 
ce., rsa 

low w bf ra e big tree 

and full p.tg ( u. o . 

MEAD CYCLE 
Dept. 

COMPANY Dt. M1 OT CHICAGO, U. S. A. 

Build A 
Model War Aeroplane! 

Buitda Modal of di, Cwtiar Mili- 
tary Tractor used is the U. S. Lrmy 

iñ.rueeoon 
WIN 

uu na lande moot 
Accurate Sc,]. 

fiaanne that looks 

nowt e 
areal 

ato túóí ~ë elm t. été vground ort Ind 
own 

its Drawings tand InstrO ans Cor the o Teti went to h ná: 
Curtiss ?Mary Trada 2 C Wright Siglue 
Stria Ma repine . J C Catin Hyeraslaoe 
Nimrod Maarlue EACH Carlit, Flying Sol 
Tube M.apWe Ib for 11.751 Cm] Pei Rae." 
"IDEAL" Aerept e d malanno 

ceded t 
rind thra. Aepoplane. are 

o 
cord br Leading 

Toy, Snorting Goode sad Department Stores,. t 
$4.00 

roplane Construction 
dealer ts Sen dwor 

Er.. art of Stares which s.0 these oatsta. 

Send Sc For This Catalogue 
Telle .bout Model Aeroplanes sod east you 

InDeed 
to build them with. 48 y of useful 

formation -sand 6 ben. for it doht easy. 
IDEAL AEROPLANE & SUPPLY CO. 

78.82 west Broadway. New York 

The First Electrical Rape 

WITH thin new Electrical Wonder you get the 
plesaaot eaect of musais and mare at 
the same time. This razor a oo the market 

and we are shipping ail points in the United States 
and South America. 

This device can be used without electricity like the 
ordinary safety razors. but is supposed to be used 
with alternating current. The blade move, 7200 times 
per minute and actually cuts the hair without pulling. 
Price 810.00. 

Vibrating Electric Razor Co., Omaha, Neb. 

35 MILES PER HOUR 
la 
Record 
Of This 
Car 

Built by boy from Junior parta tar- 
nished by us. Any boy can build this 

car. Parts very cheap. 8md to 
cents for blue prints and pee. list 
or parts showing bow to build this 
speedy little car. 

STIRO Y/c. CO. 
sae Warren Street 
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The Points of Advantage Are: 
1. That having a written record to refer 

to at each end of the line, full responsibilty 
can be fixt either upon the sender or re- 
ceiver of a message if a mistake is made. 

2. That knowing blame can be placed 
for any mistake or carelessness, the mes- 
sages are more carefully written. 

3. That misunderstanding in oral mes- 
sages is entirely eliminated. 

4. That adjacent noise does not affect 
message transmission in places where oral 
conversation is difficult or impossible. 

5. That as the Telautograph receiver 
records the messages absolutely automatic- 
ally, no one need be at the receiving end 
of the line when the message is being 
transmitted, thereby saving the time of one 
operator, and bearing the distinct advan- 
tage of having the written messages await- 
ing the employee on his return to post. 

6. That the Telautograph record is al- 
ways available to check up the business of 
the day and is a valuable reference for 
future use in case of disputes or claims 
arising. 

7. That Telautograph transmission being 
inaudible a maximum of secrecy can be 
obtained. 

Also Helping the Government 
Telautographs are also doing their "bit" 

in helping our country win the war by pro- 
viding accurate, trustworthy and secret 
means of communication between depart- 
ments and bureaus and between various 
arms of the Government, in this way per- 
mitting the various branches to conduct 
their business more effectively and more 
efficiently and with the use of a smaller 
number of men than would otherwise be 
required. It is easily understood that the 
service rendered is so secret and confi- 
dential that it would be out of the ques- 
tion to describe it here. But the Telauto- 
graph every day is doing more and more 
to aid those in Washington and elsewhere 
who are actually engaged in prosecuting 
the war to a successful termination. 

THE PHENOMENA OF ELEC- 
TRICAL CONDUCTION 

IN GASES. 
(Continued from page 830) 

metal box thru insulators and upon one a 
metal plate P is placed, while upon the 
other a very fine strip of gold leaf, hardly 
larger than a thread, is placed so that it 
hangs at an angle with the vertical. In 
practise the terminal A is connected to the 
body whose charge is to be measured, and 
the plate P is charged by a constant source 
to about 200 volts. The attraction between 
plate P, and the gold leaf L, holds the leaf 
at a certain angle which decreases, and the 
leaf starts to fall as soon as the charge 
leaks away from the body to be measured, 
and hence lowers the potential of the gold 
leaf. By using a telescope attachment to 
observe the leaf, an exceedingly minute loss 
of charge may be measured and a change 
in potential of even .0001 (one ten-thou- 
sandth) of a volt detected. 

By such simple apparatus much has al- 
ready been done. The most important qual- 
ities of the electron, namely its mass and 
charge, have been measured, and a careful 
study of different positive ions has been 
made in an effort to isolate the positive unit 
of electricity which corresponds to the nega- 
tive electron. So far no ion smaller than 
a molecule of hydrogen has been discovered 
having a positive charge of electricity, and 
this is of course a hundred thousand times 
larger than the electron. 

Besides these qualities of ions, four very 
important facts about their behavior llave 
been studied. The velocities of different 
kinds of ions has been measured, and their 
rates of recombination and diffusion. By 
recombination is meant attraction and re- 
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union of positive and negative ions to form 
a neutral molecule. By diffusion is meant 
the thinning out of the ions due to their 
being attracted to the walls of the contain- 
ing vessel. Last, but not least, the phenom- 
ena of collision of ions has been investi- 
gated and it has been found that when ions 
collide with neutral molecules, fresh ions 
are formed. These various things repre- 
sent the main phenomena which have been 
studied in this great field, the importance of 
which is just beginning to be recognized. 
The first question perhaps that anyone 
would ask is -how are the ions formed in 
the first place? The answer is that, accord- 
ing to P. J. Thomson's theory, the same 
thing happens in gases that happens in 
liquids ; in other words, when a molecule 
falls under the influence of X -ray, heat or 
some other ionizing agent, the molecule is 
torn apart in such a way that one or more 
electrons fasten themselves to one part, 
making it negatively charged, and leaving 
the other part positive. These parts then 
are the ions. and when they travel towards 
any particular point, constitute a current. 
A charged body placed in their presence 
loses its charge thru having it carried away. 
little by little, by them. Such a slow loss 
of charge is the leak which an electroscope 
is so often used to detect. 

Besides its practical importance the study 
of the ionization of gases should go far 
toward revealing what electricity and mat- 
ter really are, especially as a gas is the 
simplest form in which matter exists. 

EXPERIMENTAL PHYSICS. 
(Continued from page 834) 

found to no longer hang horizontally (ex- 
cept at the equator), but one end will dip 
(the N pole in northern latitudes and the 

S pole in southern latitudes), the amount of 
dip, technically called inclination, being 
equal to the latitude. Thus the dip needle 
can be used to determine latitude (approxi- 
mately). The miner uses it to determine 
the presence of magnetic ores. At most 
places on the earth the magnetic needle 
does not point true north, but instead a 

Art '.. . ?.ba rara /ht 
al-qr.Lt6 rag/ ft,.771.L.eeltJpfid%gJ O 

Magnetization by Induction Renders the 
Nall Magnetic -It Thus Has the Power to 
Attract Iron Filings or Other Iron, Steel 
and Nickel Particles. It Is Magnetized by 

the Bar Magnet N -S. 

little to the east or ,vest of north. Hence. 
if the wish to know direction accurately. 
we must add the correction (called declina- 
tion) to allow for this, i. e., the declination 
is the difference in direction between true 
north and the direction in which the mag- 
netic compass points. Since the declination 
varies for different places from year to 
year, the variations are recorded, so that 
when surveys are made the true north - 
south direction can be determined and the 
land mapt accurately. 

EXPERIM ENT 70 -Place a tack against a 
magnet and now bring this tack near an- 
other tack. The first tack will act as a 
magnet. Thus we see that when a piece 
of iron is put in contact with a magnet, it 
becomes o magnet itself and will attract 
iron. The reason why then, that a magnet, 
when dipt into iron filings or nails, lifts a 
number of them attached to one another 
is that each becomes a distinct magnet. 
This influence of a magnet over iron or 
steel by which it is made a magnet extends 

Volt brneót by mentioning the 11Eteetrieot Experimenter" when writing to advertisers. 
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to a considerable distance from the magnet 
and is called magnetic induction. That 
magnetic induction takes place even tuto the 
iron does not touch the magnet, which is 
shown as follows : ('lace a bar magnet 
upon a table and at one end. in line with 
and about an inch away. put a large iron 
nail. Brink some iron filings near the civil 

Did You Ever Break a Steel Magnet! if 
You Have. Then Upon Testing Each New 
Piece Formed, With a Compass Needle, 
You Have Learned that Each Piece Has a 
North and South Pole. as This Sketch 

Shows. 

of the large nail furthest away from the 
magnet and observe that it attracts the 
filings. If you test this end of the nail with 
a compass you will find that its polarity is 
opposite to that of the magnet pole near- 
est it. ( Sec Fig. 66.) It is because of this 
property of induction that magnets attract 
iron. When the iron is brought near the 
magnet, the nearer end becomes polarized 
oppositely to the pole of the magnet. and 
then, because of the force of attraction 
between unlike poles. the iron is attracted. 

EXPERIMENT 71- Magnetize a needle. De- 
termine its polarity. File a notch at the 
middle and break it. Examine for polarity 
again and compare with the polarity of the 
needle before breaking. Break one of these 
pieces in the middle and proceed as before. 
It will be found that each piece in turn 
becomes a true magnet with poles. as in 
Fig. 67. Thus every new magnet has a 
N and a S pule. 

EXPERIMENT 72 -1f a needle is magnet- 
ized and then heated to redness by being 
held in the dame of a Bunsen burner, it 
will be found, on testing after cooling. that 
it has lost its magnetism. Try to pick up 
a red hot piece of steel with a magnet. It 
will be found that the red hot piece of 
steel is non -magnetic, i. e., induction can 
not take place and the magnet will not pick 
it up. 

EXPERIMENT 73 -The fact that a freely 
swinging magnet assumes a north -south 
position shows us that the earth acts as 
a gigantic natural magnet, with a - pole 
at the north and a + pole at the south. 
Naturally one would expect that the earth 
should have an inductive action. and this 
can be verified as follows: Select a soft 
iron rod about a half inch in diameter and 
about two feet long. Holding it hori- 
zontally in an cast -west line. present it 
ends successively to the N and S ends of 
a compass. Both ends will attract each end 
of the needle, showing that the bar is not 
polarized. Next hold the bar in a north - 
south line and dip it an amount equal to 
the inclination. On bringing the compass 
near we notice repulsion at one end and 
attraction at the other end, showing that 
the bar is now magnetized. Bring the bar 
again into the first horizontal jositon and 
again it will attract loth ends of the needk. 
showing that it is nnpolarized. Place th 
bar again at the dip angle and in north - 
south position and give it a few sharp 
blows with a hamster. Now place it in the 
first horizontal position, and on testing we 
find the bar polarized. Now hold the bar 
horizontal in cast -west position and give it 
a few sharp blows and it will be found to 
have lost its polarity. This is a conclusive 
proof of the inductive action of the earth 
and also furnishes its with phenomena to 
he considered in formulating a theory of 
magnetism. 

ELECTRICAL EXPERIMENTER R 7 7 

Molecular Theary of Magnetism). 
These last few experiments are very im- 

portant. in .o far :.. they substantiate our 
theory. In accordance With the molecular 
theory of matter lee assume that a magnet 
consists of very many Minute elementary 
magnets, arranged as in Fig. 68 -B, and an 
ordinary piece of soft iron also consists of 
small elementary ma::net., but arranged as 
in Fig. 68 -A, i. e., when Iron is unnatJnct- 
izcd its molecules arc arranged liciter- 
skelter, tthereas when magnetized they are 
all lined up with their respective + ends in 
,ale direction. su th..t they act as one large 
north pole. and likewise for the - pules. 
Obviously. if we break a magnet in half, 
each piece trill he a m:lal,t, and this might 
be kept up until the original magnet is 
broken up into its small elementary mag- 
nets. This agrees with our theory. if we 
meat a magnet ( since heat causes the mole- 
cules to move more rapidly, the magnet- 
ism is lost. because the elementary magnets 
are disarranged from their straight line po- 
sition of Fig. 68-B to the position of Fig. 

Induction occurs in accordance with our 
theory: also when the + end of a magnet 
is brought near a piece of iron all the - 
ends of the elemental magnets are attracted 
to it. acording to the law of attraction, and 
hence these small magnets line up as in 
Fig. Ot -Il. In experiment 73, on striking 
the iron bar, the tiny molecular magnets 
were jarred. and hence lined up, due to the 
earth's induction when placed in a north - 
south line, while when in the east -west 
position they were jarred out of the north - 
south line. As a final conclusive proof of 
the exactness of the molecular theory. 
stroke a needle once with a magnet ; bring 
the needle up to a compass and note the 
deflection: stroke unce more and note the 
increased deflection. After stroking sev- 
eral times it will he found that the point 
is reached when further stroking no longer 
increased the deflection, i. e.. the needle 
has reached its point of magnetic satura- 
tion. Since the point v. ill be reached when 
all the little elemental magnets are lined 
up. no further stroking will cause any 
change, hence no increase in strength. 

The molecular theory of magnetism is 
a beautiful example of how well the mod- 
ern physics theories bold, how they ex- 
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Schematic Illustration of Arrangement of 
Iron Molecules Before and After Magnet 
Ization. Each Molecule Becomes an Ele- 

mental Magnet In Itself. 

plain phenomena. and how they are them- 
selves strengthened by these phe.nomcna. It 
is because of this that we adhere to them 
sv :th so much faith and swear by them. 
Most of them are so tvc :l establisht that 
we vouch for them as we world for facts. 

t To he continued.i 
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The great Burlington {Catch sent oo ample re,rorrt. 
Pay at rate of Wu a month. You yet the watch .t (Meanie price even the who'eaale jeweler most pay. 
Write Today for Free Watch Book 
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There's the only man who controls your 
future. Nobody else can push you ahead. 
Nobody else can hold you back. Money, 
position, power -the things you want -it's up 
to you to win them. And you can do it. 

If you scant a better job than the one you 
have, there's just one thing to do -get ready 
for it. Don't worry about opportunities. 
Employers everywhere are looking for men 
who can do things. Learn to do some one 
thing better than others, and there'll be plenty 
of them looking for you. 

And you can get ready -for any work you 
choose -through the International Corre- 
spondence Schools. You can do it at home, 
in spare time, without losing a day or a dollar 
in your present occupation. 

Your future depends on yourself. Start to 
build it today and let the I. C. S. help you. 
Here's all we ask ; mark and mail this coupon. - - -- TOae OUT MOs[---- - 

INTERNATIONAL CORRESPONOENCE SCHOOLS 
Box 5376, SCRANTON, PA. 

I Explain, without obligating me how I can qualify for 
t the position. or 111 OW subject, before which l mark X. 

I ELECTRICAL ENGINEER rnERICAL TAOISEER 
Electrician S.VLESMANSHIP 

I Electric Wiring ADVERTISING 
VERTISI G MAN Electric Lighting 

Electric Car Running Show Card writer 

1 

Heavy le n Sign 
RAILROADREleee iDnitnnin 

I EIoetrl Machin. herlrs.r ILLUSTRATOR 
1 Telegph Expert DESIGNER ra 

Practical Telephony BOOKKEEPER 

MecÄ ni. al Doi s`mnut Cert. rub Ä«ouomni 
I Dlerhlne shop Prat'lice Traffic Managcmeat 
I Gm Engineer ,..1 Commercial Law 

CIVIL ENGINEER . GOOD 
ENGLISH .et. Surveying and Slapping 

MINE EOREWN nit ESO% ç, CIVIL SERVICE 
Mmllard.t er ßwpeetor L Railway Mad Clerk 

I 'T er10N,CT ESGINEER ;, Tratti. Warmer er Sant. 
ARCHITECT u1RIITLTt'RE^ Smallish 

I AreblMMaral Draftsman y Slimieslo H Ger.0 L.i Ia. 
1 h i nt .LrG .taoble. t li Si S'o 
I 

I flame - 

I Resent 
1 Occup.uc 

street 
I and Ko._ 

1 Clly_ ttte_ 
Von benefit by Irrnti,nie;j Ih. ' Electrical L.rprrBn.rt:.r' ;then ) ta ad venire, s. 
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free ÍoYou! 
Rbead_fhisPni&rkaMe Offer! 
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This masterpiece contains 160 pages. 400 illustrations. 
Size of book 5 "x9 ". Printed on extra thin paper, so bock 
can be slipped in pocket. Handsome stiff cloth cover. 

FREE with a year's subscription. 

The most comprehensive Wireless Course ever printed. 
Contains 160 pages, 350 illustrations. Size of book 
61/2" x 9 ". Very fine flexible linen cover. 

FREE with a year's subscription. 

This is a very limited offer. It may be withdrawn at any time, due to the 
tremendous cost of paper, which IS JUST DOUBLE \VHAT IT WAS ONE 
YEAR AGO. We only have about 2000 each of these fine books on hand; 
after they are gone we cannot reprint the books until conditions become 
normal again. THIS MAY BE TWO YEARS OR MORE. Now is 
your chance. 
The publishers of this journal have earned an enviable reputation of giving 

more than 100 cents' worth for each dollar spent with them. Proht 
by this liberal opportunity NO \V; it may never be made again. 

HERE'S THE OFFER 

4-IS 

Gentlemen: 

Subscribe to THE ELECTRICAL EXPERIMENTER for one year, 
at the regular subscription price of $1.50 per year (Canada, 

foreign and N. Y. C. $2.00) and we will send you FREE, 
POSTPAID, either one of the above books. If you sub- 

scribe for two years, BOTH BOOKS WILL BE GIVEN 
FREE, POSTPAID. Please e n I r r 

ttty suhscripWm 
to T }t E ELEV. 
MUM, }.Xi Etti- 
111ENTER fur the \ 
term of year 
for which I enclose ter> \A 
Sou Sou w1R also and me 
loth $ 

FREE prepaid your 
at once 

Narie 

.Wdros, 

If you are a subscriber at present, take advantage 
of this wonderful opportunity anyway. If you 

do, we will extend your present subscrip- 
tion for one year. 

This Offer Limited. Act Now. 

EXPERIMENTER PUB. CO.,MENTÉRsmake aHbookL9' x 112 and 4Xthlc 
223 FULTON STREET This book will weigh 7 lbs. It is the greatest 

NEW YORK CITY 
Electrical and Wireless reference @1 5 work in the world. And all for $ 

You benent by ": :nttont,..; late " Eleetrice: Ezpertmcrrei' unen u..n"d to aa;crtutr.r. 
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Brooklyn, N. l'. 1904 Park Place 
The Experimenter Publishing Co., 

233 Fulton St., 
New fork City. 

Gentlemen: 
m. N In reference to our advertisements in 

the "Electrical Experimenter" regarding 
our chemical laboratories: ter are pleased - 
to inform you that we have met with very 
excellent results. 

We have advertised in a great number ° 
E. of ntavasinrs and we find the Electrical 

Experimenter to be the most reliable of E 
all, and we chiefly once ow' success to 
this publication. _ 

1f'e therefore recommend this magazine 
as an advertising »tedium to those aIto 
desire to increase their business. we beg = 
to remain 

Yours respectfully, 
The Swimmer Chemical Co. i 

J. C. SWIMMER. 

i 
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Opportunity Exchange 
VOL' will probably find more opportunities and real bargains in these columns than anywhere else in the country. Most good things in life are hard to find and worth going after -these little ads illustrate that point; you alone will be the real loser if you don't take the time to scan through these columns. 

Advertisements in this section six cents a word for each insertion. Count 7 words per line. 
Name and address must be included at the above rate. Cash should accompany all classified advertisements unless placed by an accredited advertising agency. 
Ten per cent. discount for 6 issues, 20 per cent. discount for 12 issues (rota above rate. Objectionable or misleading advertisements not accepted. 
Advertisements for the May issue should reach us not later than March 22. 

OVER 100,000 PEOPLE READ TillS JOURNAL 
EXPERIMENTER PUBLISHING CO., INC., 233 Fulton Street, New York, N. V. 

K 

AERONAUTICS 

AERI. \1. AGE. America's leading illustrated 
weekly, presents the latest developments in aero- 
nautics throughout the world. L'p to the minute 
technical information concerning aero -en ines, aero- 
planes, accessories and patents. Complete model 
news and instruction. Trial subscription six 
months, twenty -six issues, one dollar. Sample copy 
10c. Aerial Age, 280 Madison Ave., New York 
City, N. Y. 

AUCTIONS 

AUCTIONEERS make from $10 to $50 a day. 
Free catalog. Missouri Auction School, Kansas 
City. 

AUCTIONEERING -This clean, profitable, fas- 
cinating profession taught by mail. Auction Insti- 
tute, 2519 E. \Washington St., Indianapolis, Ind. 

BOOKS 

TO GET BETTER PICTURES: Read the 
Amateur Photographer's \ Veekly; illustrated; week- 
ly prize competitions; print criticisms; many unique 
features; $1.50 per year; three months' trial sub. 
scription 25e.; Abel Publishing Company, 401 
Caxton Bldg.. Cleveland, Obio. 

30 \IAGAZI NES -All different, late issues. 
Value $3. Yours, only 25e prepaid. Eastern 
Bureau, New Egypt, N. J. 

A BINDER for TILE ELECTRICAL EXPERI- 
MENTER will preserve your copies for all time. 
Price, 50c. Postage on 3 lbs. is extra. Send for 
one today. Experimenter Publishing Co., 233 Ful. 
ton St.. New 1 ork City. 

FIRE SALE OF SLIGHTLY DAMAGED 
BOOKS. Due to tire in our stock rooms, a great 
many of our hooks were water stained, but not 
otherwise damaged. Rather than dispose of them 
to dealers we prefer to give our readers the bene- 
fit. Look at this list! Our celebrated Wireless 
Course, 160 pages, 400 illustrations; Experimental 
Electricity Course, 160 pages, 350 illustrations; flow 
to Make \Wireless Sending Instruments. These 
three books for $1.00 prepaid. Regular selling 
price of these three books is $2.50. We guarantee 
you will be satisfied. Experimenter Publishing Co., 
Inc., 233 Fulton St., New York City. 

OLD E.E. BACK NUMBERS - -\ \'e have some 
valuable old E.E. back numbers on band as per 
list below: 

1915. 
Jan. ..price each, $.35 Oct ....price each $.15 
March. . " 

I. " 
]Clay. ... 44 1917. 
June ... Jan. ... " $.35 
July. . 

,. ,. Feb. .. " " .20 
August. " .. \larch.. " , 
Sept. ... " " " April. .. 41 

Oct ... May " 
Noa. ... June ... 

44 

,. 
1 Oct. .. ,. .. 

Dec. ... 
1916. 

March .. 
May ... 
June . 

August . 

Aug. ... 
Sept. .. 

Dec. . 

1918. 
Jain. ... 
Mar. . 

We can fill orders at once upon receipt of your 
remittance, and if you have not these numbers al- 
ready now is your chance to get them, as they 
probably will be snapped tip very quickly. Ex- 
perimenter Publishing Co., 233 Fulton St., New 
York City. 

$.IS 

BUSINESS OPPORTUNITIES 

SPECIAL OFFER -Luminous Paint, 15e; Sil- 
ver- plating Powder, 15e; Liquid Courtplaster, ISc; 
Soap Bubble Liquid, 15c; Straw Hat Bleach. 15e; 
Collapsible Tube Tooth Paste. 15c; Resilverin Mir. 
roe Liquid, 15e; Polish for Tan Shoes, I5c; Dress - 
ing for Tan Shoes, I5c; Paint to Make Oil Cloth, 
15e. Full Directions how to make and use. Full 
set of 10 only 50e. Remarkable bargain. Stamps 
accepted. Sidneÿ Specialty Co., 233 S. Fulton St., 
New York City. 

CIIEI.NICALS 

PREPAID 80 DIFFERENT CHEMICALS. $4.00 
-Mercury, Sodium, Iodine, Magnesium, Aluminum, 
Uranyl -Chloride, Silver Nitrate, Mercuric -Oxide, 
Zinc Dust, lodoform, Manganese Dioxide, Calcium 
Sulphide, hydrochloric, t oxalic and Acetic Acids 
together with 65 others. All are contained in glass 
bottles. Generous quantities of each. \Ve do this 
to advertise the purest chemicals manufactured. 
Full list sent free upon request. Sent prepaid to 
any address in the world, $4 complete. C. O. D. 
terms accepted. The Swimmer Chemical Co., 19(14 
Park Place, Brooklyn, N. Y. 

EXPERIMENTAL CHEMISTS!! Perform 
chemical experiments with apparatus described in 
"Experimental Chemistry." 1 sell any piece of 
apparatus you need. Each and every piece guaran- 
teed. GLASS STOPPERED REAI,ENT BOT- 
TLES with name and symbol blown in. One 
quarter pint. Special price $3.50 per dozen, 40c 
each. Send for list. John F. O'Brien, 149 Valley 
Road, 2slontclair, N. J. 

MY BOOK of 50 experiments for 10e. Oliver 
Stalter, Oshawa, Ontario, Canada. 

('If EMI CA LS AND ('HE\1ICAL APPARATUS. 
March list Sc. 800 page Cloth -bound Volume of 
10,000 Chemical and Technological Formulas, Re- 
ceipts, and Manufacturing Processes, $2.95, post- 
paid. Klaus, Eureka, III. 

ANALYZE rocks, stones, minerals etc. Find 
out what they are composed of. Very fascinating. 
Instructions for separating and identifying ten dit- 
ferent metals 10c, or twenty -one different, ISc. No 
stamps. Harold I. Johnson, 4115 14th Ave., North- 
east, Seattle, Wash. 

ELECTRICAL SUPPLIES AND APPLIANCES 

We have for sale at a very low price, four 
Dixie No. 1 magnetos and one Dixie No. 2 mag- 
neto, all practically new. These magnetos arc 
suitable for small gasoline engines or by a slight 
rearrangement of the wires can be used as small 
generators. C. Benninghofcu & Sons, Hamilton, 
Ohio. 

FOR SALE -Newly invented telegraphic code, 
Registered U. S. Patent Office, none equal to 
simplicity, speed and accuracy. Comprised of only 
four lessons. Clayton Van Den Berg, 809 Fulton 
Street, Grand I laven, Michigan. 

WIRE YOUR HOME FOR ELECTRIC 
LIGHTS yourself and SAVE ONE-HALF. Send 
Stamp for Estimate Form and Particulars. Baer 
Electric Co., Van Wert, Ohio. 

HELP WANTED 

THOUSANDS GOVERNMENT WAR POSI- TIONS OPEN to men and women, 18 or over. 
$100 month. Rapid insertase. Short hours. Pleas 
ant work. \'acations with pay. Pull unnecessary. 
Examinations everywhere. Common education suffi- cient. List positions free. Write immediately. Franklin Institute, Dept. N-27, Rochester, N. V. 

MOTORCYCLES 

MOTORCYCLES FROM $25 UP -New and 
second -hand. Easy terms, large list to choose from, 
all makes. Send 4c stamps for Bulletin "A.' 
Peerless Motorcycle Co., Watertown, Mass. 

PATENT ATTORNEYS 

"PATENTS AND SUCCESSFUL PROMO. TION" -This book free! Tells how to obtain a 
valuable patent, and make your idea pay. Manu. 
facturers constantly writing me for patents. I can 
help you sell yours. Lloyd \W. Patch, Patent 
Attorney, 26 Le Droit Bldg., Washington. D. C. 

INVENTIONS \\'ANTED! Manufacturers 
constantly writing us for patents. List of invert. 
tions actually requested and book "Ilow to Ob- 
tain a Patent" sent free. Send rough sketch for 
free report regarding patentability. Special as- 
sistance given our clients in selling patents. Vi rite 
for details of interest to every inventor. Chaudlee 
& ('handlee, Patent Attorneys, Est. 21 years. 551 
7th St., Washington, D. C. 

YOUR IDEA WANTED. PATENT YOUR 
INVENTION. I'll help you market it. Send for 
4 free books, list of patent buyers, hundreds of 
ideas wanted, etc. Advice free. Patents adver- 
tised free. Richard B. Owen, Patent Lawyer, 130 
Owen Bldg., \Vashington, D. C., or 2278-T Wool- 
worth Bldg., New York. 

PATENTS ON EASY PAYMENTS. Send 
model or sketch for Free Search and Certified 
Registration of Your Invention for Your Prote 
ion. Free Book Tells What to invent and How 
to Obtain a Patent on Easy Payments. C. C. 
Hines & Co., 593 Loan & Trust Bldg., Washington, 
1). C. 

PATENTS -Without advance attorney's fees. 
Not due until patent allowed. Send sketch for free 
report. Books free. Frank Fuller, \Washington, 
L. C, 

PHONOGRAPHS 

BUILD YOUR OWN PHONOGRAPHS and 
manufacture them for profit. Drawing. Instruc- 
tions. Parts. Price List, Blue Print. etc., complete 
sent free upon request. \ \-rite today. Associated 
Phonograph Co., Dept. E -1, Cincinnati. 

PRINTING 

YOUR name on fifty "Styloprint cards," 35c. 
Card case FREE. Imprimatur Press, \V ah ham, 
Mass. 

TELEGRAPH Y 

TELEGRAPHY -Both MORSE AND \WIRE- 
LESS: STATION AGENCY, taught quickly. 
'l'RE\IENDOL'S DEMAND- greater than supply. 
PERMANENT POSITIONS SECURED- BIG 
SALARIES. IDE: \1. WORKING CONDITIONS. 
GREAT OPPORTUNTIES FOR ADVANt'E- 
M ENT. \ \'OMEN OPERATORS also needed. All 
expenses low -can earn living while attending. 
Oldest and largest school -established 44 Years. 
Endorsed by Railway. Western Union and Marconi 
officials. Now offering special three months' Radio 
course for young men subject to draft, enabling 
them to enter Signal Corps-"PREFERRED 
SERVICE." Large illustrated catalogue free. Cor- 
respondence courses also. Write today. ENROLL 
IMMEDIATELY. DODGE'S INSTITUTE. Lone 
St., Valparaiso, Indiana. 

WIRELESS 

R. -\DIO BUGS -I can sell you all kinds wire- 
less apparatus cheap. Exchanges made. What 
have you ? Write our waists stow. Hill, 215 L 
St., Roston, Mass. 

You benefit by mentioning the "Electrical Cxpnuuenter'' cab :n writing to advertisers. 
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MISCELLANEOUS 

FINISH YOUR OWN LATHE -Complete set of 
castings for 6 "x14" "Machine Shop" lathe with 
slide rest. Special, $8.45. Sells for $38 finished. 
Very little work required. Louis E. Schwab, 
Brooklyn Ave., Cleveland, Ohio. 

GENUINE diamond glass cutter or drill. 
which, prepaid. one dollar. Just what you 
for experimental work. Mounted in brass. 
Hirsh, Elkhart, Indiana. 

state 
need 
Len 

STAMPS -61 all different, free. Postage 3c. 
Mention paper. Quaker Stamp Co., Toledo, Ohio. 

MAKE your hed in 2 minutes. inside your Ford. 
Our Perfected Sleeper, $5.50. Auto -sleeper Co. 
924L. Sacramento, Cal. 

BIC BARGAIN IN TENNIS RACKETS -We 
have a small supply of Tennis Rackets, made by 
one of the largest firms in the country, on hand 
which we will close out at the following prices; 
No. 2375- Extra best Tennis Racket, $5 grade, air 
dried ash. popular long oval form. concave walnut 
wedge, superior quality of gut; each $2.75. 
No. 2377 -First grade Tennis Racket, second growth 
ash, walnut and maple throat very good grade of 

gut; handle of cedar with leather cap; a $3.25 
grade; each $1.85. 
No. 2376-Medium grade Tennis Racket made of 
the same stock as No. 2377 except the gut. A perfect 
$2.25 grade. Ideal for beginners. Each $1.35. Ship- 
ping weight of each size two pounds. Send for one 
today. Our stock is limited and policy is! "First 
Come, First Served." Don't forget to include money 
for postage, or we ship express collect. The Electro 
Importing Co., 233 Fulton St., New York City. 

INVENTORS -Get your own patents. Save 
attorney's fee; we prepare complete applications 
at cost, furnish full Information free and give )ou 
entire satisfaction. Carl Larsen Co., Park Rosy 
Bldg., New York City. 

HOW to become a successful inventor -Free 
Particulars. Engineers, 2548 Armitage, Chicago. 

\\'E HAVE a limited number of beautiful art 
pictures on hand of Nikola Tesla. and I)r. Lee 
De Forest. These make a handsome decoration 
for any laboratory or workshop and should be 
prominently displayed. Price for both, prepaid, 

10e. Experimenter Pub. Co., 233 Fulton St., New 
York City. 

MOVING PICTURE FILMS in lots of 100 ft . 
or over. le per ft. L. E. Adams. Lewiston, Maine. 

Scientific Exchange Columns 
UNDOUBTEDLY you have at the present time some things for which you have no further use. Do you wish to exchange them for something 

for which you have immediate use? There is no surer and quicker way to do this than by advertising your articles in these columns. The 
l'cr2' people, tie Only people, who could possibly have a,use for your things read this journal. .lore than 75,000 interested people will see your 
ad. It is furthermore the cheapest advertising medium for you in the country. Dealers advertising accepted in Opportunity Exchange columns 
only. 

The rates arc: Fit,, cents per word (name and address to be counted), minimum space 3 lines. Count about 7 words to the line. Remittance 
must accompany all orders. No advertisement for less than 50e. accepted. 

We reserve to ourselves the right to refuse any advertisement which we consider misleading or objectionable. Advertisements for the May 
issue should reach us not later than March 22. 

The Classified Columns of the "Electrical Experimenter" Bring Positive Resifts. 
Subscribers experiencing trouble in dealing with any advertiser should notify the publisher very promptly. 

OVER 100,000 PEOPLE READ THIS JOURNAL 

AEROPLANE- Curtis pu>her type $300 or 
complete with motor $1,200. For photo and de- 
scription write II. A Margreits-r, Kirksville, Mo. 

CASH PAID for a few old or new type 1 

K.W. Thordarson Transformers in good condition. 
State lowest price wanted. American Electro Agri- 
culture Co., 1416 Borland Bldg., Chicago, Ill. 

FOR SALE -Shaw motor and 
c 

bicycle. Best 
condition. Cheap. Ales Serna, 

SACRIFICE -1y," Sending set $8; Receiving 
cabinet, mahogany. $17; Macfadden's Health (5 
vols.), $17.50: Wicks Electrician correspondence 
course, $30; Change -over switch, $2. Alex Schaff, 
R. No: 11, Franksville, Wis. 

FOR SALE -Complete course in Practical Elec- 
tricity (52 lessons); will sell for $10. Earl Wil- 
liamson. Box 55, Norton, Mass. 

FOR SALE -4 h.p. Wagner motorcycle Herz 
magneto, Prestolight tank, headlight, good tires 
in running order. First money order for $30 takes 
it. Gavin Moir, Kent, Minn. 

WIRELESS transformer IV, K.W., 45 to 19,000 
volts. Step -down transformer, primary, 110, Sec- 
ondary 1 to 45. 2.000 ohm receivers; electrose 
insulators; 1,300 ft. No. 12 bore copper wire; vari- 
able condenser; loose coupler; two cylinder coil 
and other goods. Will exchange for electric motor 
or gas engi e. W. E. Ireland, Corinna. Me. 

FOR SALE -Spark coil; High Frequency outfit; 
Electric Bell; Dynamo; Hand-power machine for 
dynamo; Switches, Rheostat. Many other things. 
\'rite for prices and description. (\'m. Doty, 123 
W. Tyler St., St. Johns, Ore. 

FOR SALE-Motion Picture Machine, complete 
$25.00 (arclight). C. A. Rhinevault. 2543 W. 
Adams St., Chicago, .11. 

SELL-Ansco 
want $15. Or 
stamp. Herbert 

camera with outfit. Worth $20; 
write for particulars, enclosing 
Forsstrom, McCloud, Cal. 

FOR SALE OR EXCHANGE -1913 Excelsior 
Twin, $40: Banjo -mandolin, $4. Want Saxaphone, 
bench. lathe, camera. Earle R. Fisher. c/o New 
England Power Co., Hoosac Tunnel, Mass. 

FOR SALE-Wireless and electrical goods. 
prices cheats. Semi for list. Lloyd Stultz, Mid- 
dletown, Md. 

FOR SALE OR EXCHANGE -10x15 Gordon 
Printing Press with Power Fixtures. Throwoff and 
Ink Fountain. Carl Clay, Salem, Ohio. 

SELL. OR EXCHANGE- Entire wireless equip- 
ment, perfect shape. West. V. Rectifier, miscel- 
laneous books. apparatus, tricks, etc., half price 
or less. Want visible typewriter in O.K. shape. 
Write Lowell P. Hoyt, Presque Isle, Maine. 

WILL SELL electrical apparatus; dynamo, re- 
lay, battery motor, etc. \\ ant l -20 II .P. 110 
motor. F. A. Fletcher, Warner St., Hudson, Mass. 
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"WANT TO SWAP"? 
Do you realize that these "Scientific Ex- 

E change Columns" are the World's most re- 
nowned "Swap" market? "THE ELEC. 
TRICAL EXPERIMENTER" prints 100.000 

E copies of this issue; that means that at least 
180,000 readers see this page and probably 
a great many more. Our readers who adver- 
tisc here seldom advertise the same thing PI twice- usually within five days after the 

E issue is out the advertised article has been 
a sold, or swapped. The many testimonials 

which we print here from time to time are 
E ample proof of the almost miraculous pull- 

ing power of these columns. 

Look around in your attic or workshop 
and you will find dozens of long forgotten 
articles, useless to you now, but very use - 
ful to someone else. At a ridiculously low 

a_ cost you can either sell or swap such articles. 

\nd remember this fact: The U. S. Postal 
M Laws rotect you. No one can "do" or cheat 
E you. Of 3,495 "ads" published in these col - 
E umns during the past five years, only twelve 
E- complaints were reported to us, and each 

and every one was adjusted to the full sat - 
isfaction of the complainant. 

It matters not if you have old books or 
magazines, a kodak, electrical or chemical 

E apparatus. scientific instruments, bicycles_ 
E typewriters, moving picture machines, air 

rifles, watches, structural toys, etc., etc. All 
these and countless others can he speedily 
disposed of here. Try it and be convinced. 
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EXCHANGE -910 United Profit Sharing Cou- 
pons for Electro Tesla Transformer, good condi- 
tion. J. E. Diemer, 7702 Edgewood Ave.. Swiss- 
vale, Pa. 

Montezuma, Iowa. 
Experimenter Publishing Co., 

233 Fulton St., 
New York, N. Y. 

Dear Sir: 
I am taking this opportunity to write 

you concerning the results obtained from 
my ad which was lii ed in the Exchange 
Columns of the ELECTRICAL EXPERII 
VENTER some few weeks ago. I was 
very much surprised at the number of 
answers which I received; some one hun- 
dred in all. These came from all parts of 
the country, including Canada and Hono. 
lulu, T. H. I will surely recommend it to 
all who wish to sell apparatus of any sort. 

Yours very truly, 
RAY y. FARMER. 

METERS -A. C. New Weston Ammeter 0 -25 
amperes, $20. Voltmeter 0.300 volts, $20. Also 
Westinghouse Ammeter 0.200 amperes $25. For 
further information write Duncan Ea,ler. Shelhy, 
Mich. 

EXCHANGE -E. M. F. Roadster, Streamline 
body; want motorcycle, D. C. generator, motor- 
cycle motor, wireless goods, or printing, outfit. 
No Junk. or will sell. S. L. Quick, Piper t ity, Ill. 

HAVE a $32 Illinois watch to exchange for 
stamp collection. Forrest Elwell, 256 Meigs St., 
Rochester, N. V. 

FOR SALE -High tension transformer, second- 
ary, 10 pounds No. 32 wire, very thick, 2" spark. 
Also Tesla coil, gives 7" spark. Can be seen in 
oppeeration. No reasonable offer refused. \V. Ed. 
Burkhard, c/o General Chemical Co., Bayonne, 
N. j. 

FOR SALE -'A K.W. Thordarson Transformer, 
new, $10. Murdock hinge type oscillation trans- 
former, new $3. Six Id-inch Coils, 75c each. 
Three magnet telephone generator, $1. One pair 
Navy type interior phones. excellent condition, $9. 
H. D. Sisson, jr., 41 Brenton Ter., Pittsfield, 
Mass. 

BARGAIN -$22 new "Hopf" violin with case 
and bow for $16. Lorenz Rissau, Lakeheld, Minn. 

EXCHANGE- Murdock two-thousand ohm head 
set. fixt condenser, standard wireless key, antenna 
switch, single barrel shot gun. Want- Folding 
plate camera. A. D. Snell, Oxford, la. 

TRADE OR SELL-Bargains- Wireless and 
electrical apparatus, motor, shot gun. etc. \ \'bat 
have you and what do you want? \ \'rite me. Chas. 
Harmon, 419 Campbell St.. \Wilkinsburg, Pa. 

FOR SALE -$8 Meccano with extra parts. $3.75. 
\\'alter Chapman, 355 West 51st St., New York 
City. 

WANTED-Copy of book "Michael Faraday. 
His Life and Work" by Sylvanus Thompson. Also 
an ohnieter of the Roller -Smith type or a Wheat- 
stone bridge; must he in first -class condition, and 
include galvanometer. H. W. Slco-r, c/o ELECTRI- 
CAL EXPERIMENTER, 233 Fulton St., New York City. 

You benefit by mentioning the "Electrical Esperunenter" when writing to advertisers. 
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1 lectricai Man 
Wants These Books 
anduve ship Them FREE your inspection yolection 

Flexible 

Covers 

Handy 

Pocket - 
Size 

Volumes 

10 

Volumes 
3500 

Pages 
4700 

Pictures 
s Per 

11 Volume 

sPer 
1 Month 

Just what you need to know to succeed in ELECTRICITY 
EVERY electrician, every engineer, every mechanic should know 

about these wonderfully helpful instructive books, which give in 
plain words a complete working knowledge of electrical engi- 

neering in all its phases. 

You run into some new electrical problem almost every day. The 
information you need to help you in your every day work is in 

HAWKINS 
ELECTRICAL GUIDES 

These books place electricity at your finger ends. They cover every imaginable 
subject, principle, theory, problem, trouble, and way of doing things electrically. 
Every subject Is Indexed so that you can turn right to it. They are a study course 
and a reference guide in one, written in plain every day language -no wasted words 
-only what you need to know -chock full of up lo -the- minute electrical knowledge. 
The guides are n complete course in electrical engineering. They will help you in 
every detail of the day's electrical work. You can't ask an electrical question that 
Hawkins Guides can't answer. 

What Electrical Men Say 

Helped Him Make Good 
"It le only right ter me to recom- 

mend highly the Deakins Guides. for 
they have been of the greatest aaslat- 
anoe to me In placing me In my pres- 
ort position as Superintendent of t'mI- 
imcllun Depertment of one of Ohio's 

largest Electrical Companies. I would 
like to sac every man have a let of 
liwklns Guides." 

Geo. Knecht, Columbus, Ohio. 

In the Naval Electrical Dept. 
"The Dawkins Guides are great belp 

to me to the Natal Electrical Dep.,. 
tnent. which they cover very thorough- 

C. 7. Cornell, 
ti. 8. Receiving Ship, Brooklyn, ,N. T. 

Superintendent 
"I am new superintendent of the 

Dunnville hydro - Electric Systems. 
and Hawkins Guides were great help 
to me in bolding down responsible 
pow lion 

W. E. Swartz, Dunnville. Ontario. 

Wireless Operators 
"1 hava worked wireless for ten 

years -hot 1 wish r had those book. 
roars ago. as they have snivel me I 
great deal of trouble" R. Marshall 

Steamer M di it No. 2. 
walkervtllo. Ont. 

Pocket -Size Flexible Covers 
The books are small enough to clip Into your cost 

pocket - handsomely brand In flexible black covers. 
You can earn' each volume with you until you bare 

mastered its contents. 3.500 pages of actual information 
and 4.700 Illustrations. Once you see these books and 
put them into actual use you will never again want to be 
witbout them. Try It at our expense. 

SEND NO MONEY 
It will cost you nothing to receive these books -to look 

them over-ask them all the Questions you can think of 
-use them in your work-study them -pick up mime in- 
formation that will increase your earning ability. We 
will ship you the entire set of 10 voinnies entirely FREE. 

This is a sign of our confidence in the guides lure 
gold does not object to being tested Keep them for 

awen 
days and If you do not decide that you can't get 

long without them, return them to to and owe us 
nothing. 

%'hen you decide to keep them you only hare to Pay 
51.00 down and remit the balance of 2'1.00 on the easy 
payment of 51.00 a month till raid ter. 

Use this coupon to get tie hooks. It will pay you 
many times over. 

THEO. AUDEL & CO. 
72 Fifth Ave. New York, N. Y. 

SEND NO MONEY- URINE COUPON 

ItrREAD 
THIS PARTIAL. LIST OF CONTENTS 

NO. 1 
Cenu illustrations. 343 pages, 3S3 ill trations. Electrical 

and symbols- static and current electricity 
trunary cell;- vmtducturo and Insulators- resistance and 

col lduetltity- Inagnettsrtt-- induction coils- dynamo prlitClples 
-classes of dyttamus- armatures- wmdrnga- commuutlon- 
brusbes. etc. 

NO. 2 Contains 344 rages, 394 Illustrations. Motor 
Principles-armature reaction -motor slartntg- 

celcutetlons- brake horsepower -selection sud Installation of 
dynamo and motors- galvanometers -standard cells-eurrent 
measurement - resistance measurement - voltmeters - watt - 
meters -watt hour meters- oierauoo of dynamos- ot- erauou 
of movers. etc. 

No 3 Contains 300 pages. 423 Illustrations. Distrlbutloo 
systems -wires and Ye caknlations- Inside. out- 

side and tmdergromtr wiring -sign flasher,- lighminR pro- tection- recliners- storage battery Systems. etc. 
NO. 4 Contains no pages. 379 illustrations. Altcrostinf 

current principles -alternating current diagrams 
-atrthne 

etlon- w 
power 

indtu 
factor- algs, 

etc. 
ternator prinetples- alterntor COQ - 

No. 5 Contains 3220 pears. 5H Illustrations. A. C. \ totora 
-srnrhronons and induction motor principles-A. C. 

commutator motors-induction mom.rs. transformers; losses. 
censuuctlon, connections, tats -conferrers- recliners. etc. 

NO. 6 Contains ?94 pages. 472 illustrations Alternating 
current systems -switching devices -circuit break. 

ens- reiays- lightning protector arraratus- regulating devices 
-synrhronnns r odensern- Indicating devices -meters-power 
factor Indicators-were form measurement -switch boards. etc. 

NO. 7 Contains 31e pages. 379 Illustrations Alternating 
current. wiring power stations -turbines: manage- 

ment- selection. location- erection, testing, running- care and 
repair- telephones. etc. 

NO. 8 ('nntalne 3322 pages. 435 Illustrations. Telegraph , 
Ireless - simultaneous telegraphy a n d telephony - 

--- electric bells -electric lichtlne- rhntometrr etq 
No. 9 C ntalna 322 pages. 527 illustrations. Elec- 

tric railwevs -electrlr locomotives-mu fight- ing- troller ear operatlnn- miscellenenus applieetlnns 
motion rirtures -gas engine ignitlnn- autnmoblle 
starters and lighting sv tems. electric. vehicles- etc. 
No. au 

Contains 513 pages. 599 illustrations. 
Elerators- cranes- pumps- -air tom - 

presenrs- elecrrle heating - eles-irle elding - THEO. Marina-Industrial and arina- Industrial electro- AUDEL 6 CO. lysla - electro plating- electro- therapeutic -S -rays, etc. 72 Fifth Avenue 
Also a complete 1228 -page ready , New York, N. Y. 
reference Index of the complete 
librare. This Index has been , please submit me for 
planned to render easily ac- examination H w k I n s 
cessible all the vast Inror- , yIEIeCÄÌc1 

Ship 9l'oneerlrree- ntatiol contained In the raid. erne to numbers If eat. In electrical guides. i.factory 1 agree to send you $1 
There are over 13: wiudn s en days and b. further 
500 cross refer- , mail you II each month until raid. 
entry. You find 
what mu want , Signature 
in know 
stantly. OecooBeo 

Business Address , Residence at 
Rdrrence E. E. April 
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Special offer now. Pay nothing for this Test Lesson in 
Drafting prepared by the experts of the Chicago Technical 
College. Learn from a study of this lesson how well equipped 

you are to take np drafting as a profession. Also see from 
it how clearly the Chicago "Tech" Course in Draftsmanship 
explains every point -and how it will give you a practical. 

training in Architectural, Electrical, Structural Steel,.Machine 
Drafting or any other branch of Drafting in which you may be 

interested. No charge whatever for this lesson. We invite 
every ambitious man to send for it. To ask for it places you 
under no obligation. Get it while the offer holds good and let it 

show you whether or not you are a man who can study this technical 
calling to advantage. Just sign and mail coupon. Send no money. 

$2500 to $10000 a Week 
Positions are always open to competent draftsmen and the war conditions are sure to create an extra demand. These 

positions pay good salaries and the well trained man always has the best opportunity for advancement. Our course gives 
this training in the shortest time consistent with thoroughness. Its practical value is proved by the success of our grad- 
uates. If you are in a position where the future looks doubtful, if you want to be a technical expert, if you want to be 
master of a calling which will maze you independent, at least get the Free Lesson and the information we send upon request. 

FREE 
Instruments 

Every student of the Chicago 
Tech " Course in Drafts- 

manship receives this set of 
instruments, or a cash credit 
in case he already has a set. 
We start our students at 
once in practical work with 
necessary equipment. (- -- 

Builders' Course 
Men in the Building Trades whether working now 
as mechanics or contractors should get information 
about our Courses in Fflan Reading and Estimating. 
We teach men how to make money through knowing 
more about their business. We want to tell carpen- 
ters, bricklayers, stone masons, and other men en- 
gaged in building work about these courses. Write 
for free Lesson in Plan Reading. Builders' Catalog 
and other instructive information. 

Chicago Technical College, 
445 Chicago "Tech" Building, Chicago 

Without obligation to me, please send me your FREE Tee.: 
Lesson in Draftsmanship and other interesting literature cov- 
ering the subject indicated below. 

Mark X opposite work in which you are specially interested. 
Architectural Drafting Builders ' Course 
['Machine Drafting. Plan Reading 
CI Electrical Drafting Estimating_ 
Structural Drafting Surveying 
Sheet Metal Drafting Map Drafting 

Name 

Address 

City State 

College or Home Study? State which 

Come to the College or 

Stud y at Home 
You need not leave your present occupation to get this 

expert training in Draftsmanship. We will teach you by mail 
and you can study at home in your spare time. The work is 
the same as given in our Day and Evening Classes at the Col- 
lege here in Chicago. Your instruction will be given directly 
by men who are engaged in the very work they teach. They 
will teach you how to do just what is being done in the 
drafting rooms of big organizations where Chicago "Tech" 
graduates are always in demand at good salaries. 

Easy Payments 
Pay for the course as you go along. The fee is so small 

the terms so easy that no matter how moderate your income 
may be. you can afford to get this training in Draftsmanship 
which will prepare you for an important paying position. 
Catalog and all particulars sent free with the Test Lesson. 

See For Yourself 
This Free Lesson is an absolute test, pure and simple. Send 

fer it today. In the privacy of your home study it, then you 
will know for yourself whether you are proper material for a 
successful Draftsman. Other institutions will ask for your 
money first. You find out later at your own expense. whether 
you can adapt yourself to theworkand succeed in the profession. 

We do not charge you one cent for the Test Lesson. either 
now or later. It is absolutely FREE. Nor do we obligate you 
in any way whatever by writing for the Free Test Lesson. so 
send coupon or write postal request today. If you do nothing 
else but secure the Free Teat Lesson you will gain such valu- 
able knowledge as will be beneficial to you through life, for 
the Free Lesson gives the very fundamentals of draftsman- 
ship which are helpful to every man. Mail the coupon. 

CHICAGO TECHNICAL COLLEGE 
445 Chicago "Tech" Building Chicago, Ill. 
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