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NO ORDER FOR LESS THAN 50 CENTS ACCEPTED

BEFORE ORDERING PLEASE READ CAREFULLY.
IMPORTANT
All Previous Prices Are Withdrawn With This Issue

OUR GUARANTEE:—We guarantee every article listed in this Catalogus to be equal In

every detall te the illustration and prioted description, but ss we are constaotly improving and
bettering our goods there may be slight changes from detalls as sbown in cuts. We will replace
free of charge any article or pars thereof, in which there ruay be a mechanical defect of con-
struction if same is returned prepald to us within five days after receipt.

CABLE ANO TELEGRAPH ADDRESS “ELIMPORT,”” NEW YORK.
TELEPHONES 7777 and 7776 Cortiand.

OUR TERMS:—Cash with order. We do not open accosnts with private Individuals, ner
do we mll on the instaliment plan. OUR LOW PRICLS DO NOT JUSTIFY IT,

Always allow suficlent mobey to cover postage. Weight of puckages can he readily fig-
ured from the weights given in the catalugue descriptions. hnowing the weight and the parcel
post seue im which your post office is located, measuring from New York, you can easily fgure
the amount of postage required from the parcel post rate table shown on page 5.

EXPRESS €. 0. D. ORDERS for at least $5.00 or more will be accepted by us East of the
Mississippl. WE RHQUIRE A DEIOSIT of 25 per cent. of the amount purchased.

FREIGHT €. 0. . ORDERS for $3.00 or more will be accepted 1f 25 per cent. of tbe
amount is remitted with the oruer.

REMITTANCES should be made by N. Y. Draft, Post Office or Express Money Order hy
Registered letter. Do not send money uoregistered by regular mail. Vut-of-town checks
accepted only if 10 cents exchange is added.

U. 8. STAMPS (new and in good condition) will be accepted instead of casb in amounts
up to $3.00. Above this amount 5 per cent. to cover brokerage fee must be added to total.

SHIFPING DIRECTIONS should accompany each order; in their absence we will use our
best judgment ip making selection of routes.

WHEN ORDERING give catalogue number.

BETURN OF GOODS:—Occasionally an article does not work as you think it should, gr it
may become defective through mishandling in transportation. In that event don't send the
goods back without first writing us a letter stating just what is the trouble. Frequently we can
advise you of a remedy by mail which obviates the wait necessarily incident to returning goods.
If we can’t advise you how to remedy the trouble we will tell you how to return the goods.
Never return goods without having marked on it your name and address and in the package a
slip of paper with your name, address and order number. This insures the maximum of
speed possible im correcting an error or trouble. Always write why you are sending goods hack
for we can't guess it, though it may be obvlous to you. (Goods returned without our permis-
slon are returned st customer's risk. We do not accept goods which are senl express or
frefght collect.

GOODS BY MAIL AND PARCEL POST. We are not responsible for goods lost or broken
io the malls. For your own protection, order mail goods insured.

Fragile articles will be carefully packed and duly labeled by us, but as the Parcel Post
does pot guarantee their safe delivery we cannot be held responsible for breakage or Inst ship-
ments. For your own protection, order Parcel Post goods INSURED. The fee for this {nsur-
ance for each package is:

$0.03 for $10 Insurance - $0.05 for $25 Insurance  $0.10 for $50 Insurance

WE ANSWER CHEERFULLY and promptly all inquires for special prices and discounts on
quantity orders. Don’t accepl propositions until you get our prices.

WE CARRY A COMPLETE STOCK of all the listed goods in our New York bouse, and Im
most cases ship the same day that order is received.

OUR ENGINEERING STAFF will cheerfully answer, free of charge, any and all technlcal
questions pertaining to our goods, if a §-cent stamp to cover postage is enclosed. if dlagrams
for connections are desired an additional charge of 10 centz will he made by our draftiog de-
partment. WIRELESS QUESTIONS, “Hook ups.’’ etc, not hearing direct relation to our
g00ds are charged for at the rate of 10 cents each. Where special calculations or special
information is degired. we will inform correspondent as to the cost of such work.

NEVER USE THE ORDER BLANK for communications, questions. etc. It will surely
delay the answer if you do, Write on a separate sheet, which can be transferred quickly to
the right Department.




TO WHOM IT MAY CONCERE.

2900000000000 000 0008080

WHERRAS, the Blectro Importing Company la a manufacturing

corporation, incorporated to 4> business in the State of Bew

York, and

WHEREAZ, Hugs Qernsback is the Fresident theresf, now there-
tore, I, Hugo Gernsback of Mew York City, New York, being duly

gworn dapose and say thats

VHEREAY, oach and every testimonial publighed at the foot of
ewch page of this catalog is unmolicited, that these testimonials
have been receiuved from bana fida customers, that their namea-and
addtesees are genuine ag published, that the testimonlals are une

eltered and undoctored, and,

WUIREAS, the testimoniale as published have been taken at
random from the testimonial filee of the Rlectro Importing Compa~
oy, and that they represent only a small percentage of the total
number of these letters in the poseession of the Qompany, now

therefores

It ig asgreed that the Blectro Importing Company will pay tne

sum of $100.00 tas anyone who will prove that the above facts are

not true and cnrrect as afflrmed.
fhege Jernrbat:

fotary PudlicHor County

= -}b"c“"‘qﬁ;—
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The E. 1. Co. owns and controls 14 patents. They guarantee yom valuable
and excluslve features and construction,
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IF YOU DON'T KNOW US
THIS WILL TELL YOU

The Electro Importing Co. was born tn 1904 at No. 32 Park Place, New
York, in a little office 10 feet square. At that time we were the enly and
original concern in America selling solely experimental electrical goods.

The first amateur wlreless outfit in America was made and sold by u
and the writer, the pioneer in Amateur Wireless, is not without goo
reasons called: “The Father of Amateur Wireless” by his many friends
and followers.

We grew rapidly—not because we had the goods to sell, but because
we gave everybody a square deal, and in 1905 we moved to larger quar-
ters at 87 Warren Street, where we had better manufacturing facilities.

Rarly in 1908 we again had outgrown our facilities and moved to 80-
¥2-84-86 West Broadway, with six times as much floor space as before.

These quarters in less than one year proved inadequate, and in 1910,
when conditions became intolerable, when every inch of floor, wall and even
ceiling space was at a premium, we leoked aronnd for a new home and
moved to our own f-story building at No. 233 PFPulton Street, which we now
occupy from basement to roof,

Although we have here over 15,000 square feet at our disposal, we
again became cramped in 1912, and we had to take the building next
door to us, thus almost doubling our floer space.

It must be plain to anyone that there must be a good reason for
such a growth. ‘T'here is no recret about it. The answer is: ENORMOUS
VALUE FOR THE MONEY, AND THE FAMOUS E. 1. CO. SQUARE DEAL.

This means that your dollar will go twice as far when spent with us
than with any other electrical house in the U, &  Also, as everyone
knows, the E, I. CO, ALWAYS MAKES GOOD., That's the key of our
success.

Our mail last year averaged 1,500 pieces of mail dafly. We receive
and ship from 400-G00 orders each day. We control more patents on experi-
mental and Wireless apparatus than any other concern in America, We
manufacture and handle wmore such material than any other of our
competitors,

We buy our raw material by the ton and carload, where our competi-
tors buy in pound lots. Do you wonder that our prices are from 25 to
50 per cent. lower, and that we give you superior goods on top of it?

Our trademark: “Everything for the Experlmenter” is not an idle

hrase. Ninety per cent. of our customers are experimenters, and our
nternational reputation as “THE electrical mall order house” is well
founded. There is not a civilized country on the globe where our instru-
ments are not known.

We realize more than anybody else that the average experimenter’'s
pocketbook is not overfed, and our prices are accordingly. We could easily
get twice the amount for some of the articles, but our policy has always
been to make a very small profit on a large amount of goods, thereby
fnvartably giving the customer the benefit.

In closing let us add a word to the wise. If you pay more for goods,
such as we list, YOU ARE BEING ROBBED. If you pay less, you will
unfailingly PAY MORE, for you will positively get inferior material,
which you must replace later.

WE DO NOT SELL GOLD BRICKS, WE CANNOT AFFORD IT,

THE ELECTRO IMPGRTING CO.
H. GERNSBACK, President.
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HOW TO FIGURE PARCEL POST RATES

With every article in our catalogue, we state the exact shipping weight
of same,

Having this welght, and_knowing the zome in which your post office
is located, measuring from New York, you will flnd the ‘correct amount
of postage applying to the goods you are ordering, in consulting the

Parcel I'ost Table below.
U. S. Parcel Post

POSTAGE RATE TABLE FOR PARCEL POST SHIPMENTS
Zones Local 1&2 3 4 5 N 7
The I’'arce!l I'ost Rate to Pay Is:

1 e 3005, 50.06. .. $0.07. .. LS008, ., . ..0..%0.11....50.12
2 6.0 W80, . o & 24
3 oo W100. .38
4 .1 A8
5 .60
[ T2
7 .84
8 . .98
9 . 1,08
10 . 1.20
11 . 132
12 1.4%
13 . 1.58
14 . 1.68
15 . 1.80
16 . 1.92
17 . 2,04
18 . 218
19 o .o L53.... 191.... 2,28
20 A0 KLl 122000 161..., 201.... 2.40
21 I'arcel T'ost Rates are computed according
22 to weight of the parcel to be shipped and ac-
23 cording to the distance between the shipping
24 point and_ the delivery point. For this pur-
25 pose the U, R, is divided into 8 Zones, with
26 different rates of postage applicable to each.
27 The table shows the amount of postage by
28 parcel post, according to the weight of the
29 package and according to distance by zoneas.
30 If you don’t know the Zone in which your
s1 post oflice is located measuring from New
32 York, the Postmaster will tell you.

33 Parcels  weighing 4 ounces or less
34 are mailable at the rate of 1 cent for
35 cach  ounce  or fraetiou thereof, regard-
36 less  of distanee, I'arcels weighing more
37 than 4 ounces up to 16 ounces must
38 be mailed as a full pound. If in figuring out
39 the coxt of your order, we diseover that you
40 made a mistake, and that your remittance wag
41 «hort we will forward the shipment by Parcel
<2 . I'ost C. O, D, including in your shortage the
43 %L 5600000 AT ULN, Postal Fee, We trust that this manner of
44 T % handling your orders will meet with your ap-
45 806000 % proval as it enables you to obtnin your goods
46 L oo oa S0 without long correspondence and the neces-
47 X 060000 L1 xity of sending in the difference, so that the
48 &L 600000 52 few additional cents for C, O, D, fees cau
49 el A% hardly be considered.

560 “ . Dt Books are accepted at Parcel Post Rates.

(One cent for each two onnces up to eight
ounces, over eight ouncex same rate as other
I'arcel I'ost Matter)



Parcel Post
(Continued)

In some insiances Express Rates are cheaper than Parcel Post Rates,
consult the table:

Between NEW YORK 5 1bs. 10 1bs. 1bs.
and the following points: Express Insured Express Insured Bxpress Insured
Chicago, M. .....cvvvviinnnnns $0.31

&t. Louis, Mo, ..... a2
lenver, Col. A7
Butte, Mont. 5
Datlas, Tex. A5

San l"ruuclsu';, S AR .l

The welghts given in our catalogue are the exact shipping weights;
this means the apparatus or article packed and boxed ready for shipment,
In sowe instances, as with glassware, ete,, it is easily understood that the
wrapping must be heavy so as to insure the safe arrival of the goods, In
other instances a paper wrapping only is needed with some excelsior, which
amounts to fractions of an ounce,

It you send in an order calling for differcnt fteins of our goods: all to
be packed and shipped together, in one package or box, it ix uaucrstood
that yon will benetit a good deal on the transportiation charges, as it will
not take much more packing material for three or four small articles
than for one., The saving which we can effect in all vaese cases is to
yYour advantapge asx we will return to you in every cuse the over-payment of
Your transportation echurgen, if there is any.

Note.—Re very careful in fizuring out the transportation charges for
goods weighing, for instance, four ounces. 1t you order two items calling
for four ecunces each, this would make eight onnces shipping weight, but
in reality you are required to pay for one pound, as the D'arce] I'ost Law
states that articlex which exceed four cunces up to 16 ounces must be malled
as a full pound. 'The same holds true if one article weighs one pound and
another four pounds and six ounces, This means that you would have to
send in money enough to cover six pounds at the 'arcel PPost rate. Some
articles in our catalogue, which are scold by the pound, are always to be
figured PLUS the packing materinl.  Thus, if you order one poumi of tin
foil it is necessary to send in postage enough to cover TWO pounds at the
Parcel Poxt rate, 1f yon order four pounds send in suflivient postage to
cover I'IVE pounds, and so on,

Parcel Post Service to Foreign Countries

Parcel IPost Rates to: PORTO RICO, CANAL ZONE (Isthmus of Pane
ama), HHAWAILL PHILIPFINE INLANDS, TUTU'LA (Cago-I'ugoe) aud other
parts of SAMOA, in possession of the U, 8 and GUAM (Ladrone Isiand),
are the same in all respects and conditions as DOMESTIC RATES for the
“Eighth Zone”

Rates for CANADA, CUBA and MEXICO are 12 cents per b, Limit of
weight is 4 Tk, 6 oz.

Rates for Furope, including GREAT BRITAIN and IRELAND, most of
the British possessions, also NEWFOUNDLAND, AUSTRALIA, ete., and
all other countries to which the I'arcel I'ost extends are 12 cents per lb,
Limit of weight is 11 1lbs.

How to Return Goods to Us by Parcel Post

When you return goods hy parcel post, put the letter you

write in an eavelope and paste or tie the envelope securely to
the outside of the package., In addition te the postage you put
on the package, put u 3-cent stamp on the envelope.




Educational Institutions That Buy Our Goods

The following FEducational

only a
but lac
say that the

presented :—

Adrian Publie School, Adrian, Mich,

Allegheny College, Meadville, Pa,

Anmerican International College,
Bpringfleld, Muss,

Aurarn Public Schools, Aurora, 111,

Bourd of Education, Dover Plain,

N. J.

Baltimore Dept. of Edncation, Bal-
timore, Md.

Berlin School Dept., Berlin, N, H.

Billings Board orf Education, Bill-
ings, Mant,
Bloomtteld Thentlor-ieal Seminary,

Bloomfleld, N. J,
Board of Education, Haron, So. Dak,
Board of Educu » Neodesha, Kans,

Brattlebore School, Brattie-
boro, Vt.
Brookville Board of Education,

Brookville, I'a.

Brown University., Providenece, R, 1.
Carnegie  Institute of nology,
Pittshurgh, Pa,
Cherakee Connty High

~ Jumbns, Kans,

College of Emporia, Emporia, Kaus,

Columbia  University, New  York
City,

Colt Memorial igh Scehool, Bristol,

Counecticnt Agricaltural  Coliege,
Storrs, Conn,

Cornell University, Hhaea, N, Y,

School, Co-

t. L

Dakotn  Wesleyan Mit-
chell, 8, Dak,

Darlington Publie School, Darling-
ton, N, €,

Dartmonth Medical College, Ilanover,

University,

N. H.
Delaware College, Newark, Del,
Department of Edueation, New York
I)ubuuﬂ(‘ German Caollege and Sem-
innry, Dubuque, lLow
Elder Iligh School, Cin

inati, Ohio,

Perris Independent Scehool Distriet,
Ferrin, Tex,
Findlay College, Findluy, Ohio

Georgin School of Technology, At-
lanta, Ga,

Gonzago University, Spokane, Wash,

Grove City College ve City, Pa

Heldetherg University, Ti%n, Ohio

tligh School of Memphis, Memphis,
Tenn.

Institutions have been supplicd
REGULAKRLY for ycars with our goods.

names speak for themselves and no higher tribute
quallty of our geods and our excellent service whicl

by us

The list which we give here is

wrtlal one; we have many hundred more institutions on aur bhooks,
of space prevents us from

publlshing same. We hardly need
to the

we give could be

Iown State Teachers College, Cedar
Falls, lowa
Lake Placid
Placid, N, Y.
Massachusetts Agricultural College,
Amherst, Mass,
Michigan Agricultural
Lansing, Mich,
Minden Iligh Schoeol, Minden, Nebr,
Uarson College, Fairfleld, Towa
Princeton L niversity, Princeton,

High School, Lake
s

College, E,

N, J.
Roek Hill College, Ellicott City, Md.
School  Distriet No, 2, Brattlehoro,
Ve,
St Edward's College, Austin, Tex.
St. Joseph School, San Jose, Calif,
St Mary Caollege, Dayton, Ohio
St, Mary’s Mission, O’Kanogan Co.,
Wael,
South Geargin College, Ilclena, Ga.
South Western Presbyterian Univer-
sity, Clarhsville, Tenn.

Stato Manual Training Normal
Nchool, Pittsburg, Kan,
Ntate University of lowa, Iowa City,
lowa
Stevens  High  School,  Clairmont,
Nt. Mary’s Mission, Misxion, Wash,
University of I'ln, Gainesville, Fla,
I'niversity of Manitoba, Winnipeg,
Canadn
University  of  Nebraska, Lincoln,
Nebr,
University  af  California, Berkeley,
Calif.
University  of New  Mexico, Albu-
erque, N, Mex,
sity of Washington, Scatile,

Wash,
Vassar College, Poughkeepsie, N, Y,
Yale University, New Ilaven, Conn.
Government Departments that bu_)-]
our goods:

U, S, Navy Supply Dept.

U, 8. Sigoals Corps, Field Ca.

U, N, Bureau of SNtandards, Washe
ington, b, €.

U, N, Coast Artillery School, Forg

Monroe. Vu,
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TREATISE ON WIRELESS TELEGRAPHY

By H. GERNSBACK
Presldent ELECTRO IMPORTING CO.
Editor “THE ELECTRICAL EXPERIMENTER”
Manager RADIO LEAGUE OF AMERICA

WIRELESS AND THE AMATEUR
A RETROSPECT
PART ONE

N DECEMBER 13, 1012, the new wireless Iaw went into effect. The
average wireless “fiend” who las not followed the topie from the
start will be interested in the following faects:

The very first talk about Wireless Legislation in the conntry started
in 1908, The writer in his Iditorial in the November, 1908, issue of
Modern Electrles pointed out that a wireless law was sure to be passed
in a very short while. In order to guard against unfair legisiation as far
as the wireless amateur was concerned the writer, in January, 1908, ergan-
jzed the "Wireless Association of Ameriea.” This was done to bring all
wireless amateurs together and to protest against unfair laws. Previous
to this time there was no wireless cluh or association in the country,
In Janunry, 1913, there were over 230 clubs in existence, all of which
owe their origin to tbe “Wireless Association of America.”

The association had no sooner become a national body than the first
wireless bill made its appearance. It was the famous Roberts Bill, put
up by the since defunct wireless “trust.,” The writer single handedly,
fought this bill, tooth and nail. He had representatives in Washington,
and was the direct cause of having some B.XX) wircless amateurs seml
protesting letters and telegrams to their congressmen in Washington. The
writer's Liditorinl which inspired the thousands of amateurs, appearcd in
the January, 1910, issue of Modern Electries. It was the only Edltorial
durlng this time that fought the Roberts Bill. No otlier electrical periodical
seemed to care a whoop whether the amateur shonld be muzzled or not.
gf (tlhe Roberts Bill had become a law there would be no wireless amateurs
o-day.

That editorial quickly found its way into the press and hundreds of
newspapers endorsed the writer's stand. During January, 1010, the New
York American, the New York Independent, the New York World, the New
York Times, the Boston Transcript, ete,, all lauded and commended the
writer's views, (See Editortal article IFebruary, 1910, Modern Electrics.)
gllb“(' lsentiment quickly turned against the Roberts Bill and it was

ropped.

The first wireless bill not antagonistic to the amateur, The Burke Bill,
appearcd on March & 1910, It had some defects, however, and was dropped
also. The Depew Wireless Bill appeared May 6, 1010, hut did not mecet
with general approval; as the writer pointed out in his Editorial in the
June, 1910, issue of Modern Electrics. It had severai undesirable features,
and the bill was never serfously considered, althongh it actually passed
the Senate. (See Editorial, August, 1910, Modern Electrics.)

At last the Alexander Rill made its appearance on Decemher 11, 1911
This bill as far as the amateur was concerned was not quite acceptable
to the writer. who had the amatenrs’ rights at heart, and steps were
fmmediately taken to bring about an amendment as the writer, perhaps
more than anvone else. realized that this bill, in sfome form or other,
would become a law sooner or later. This is clearly stated in his Fiitorial
in the February, 1912, issue of Modern Electries. In that Editoriai Is to
he found also the first and now hlstorical recommendation that if a wire-
less law was to be framed it should restrict the amateur from using a
higher power than 1 kw, and his wave length shonld he kept helow 200
metres. No one eclse had thought of it before. and it is.to he noted that
when Congress finally passed the present wireless law, it accepted the
writer's recommendation in full, thus paying him the greatest compliment,
while at the same time acknowledging the fact that he acted as th . then
sole spokesman for amd in hehalf of the wireless amateur.
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Ir. March, 1912, the writer, in a letter to the New York Times (See
page 24, April, 1912, issue Modern Electries) pointed out the shortcomings
Jf the Alexander Bill, and protested against unfair legislation,

The Times, as well as a bost of other newspapers, took up the cry and
published broadcast the shortcomings of the Alexander Bill, Al this agi-
tation bad the desired effect and Mr. Alexander for the first time realized
that the amuteur could not be muzzled, especially when there was such
a perjodical as Modern Electrics to chaiupion his cause, Promptly in April
the Alexander Wireless Bill, amended, appeared aud here for the first time
fo history the amateur and his rights are introduced in any wireless bill.

Mr. Alexander and bis advisers accepted the writer's recommendation
as set forth in his_Kditorial in the February, 1912, issue of Modern Electrics,
(S8ee l'aragraph 15, 2nd I'art of this Treatise.)

will be noted that it copied the writer's recommendations word for
word. The amateur had at last come into his own, This is all the more
remarkable as this is the only country that recognizes tbe wireless ama-
teur. On May 7, 1912, the Alesander Bill, amended, now known as
S-6412, passed the United Ntates Senuate aned o May Sth was sent to the
House of Representatives and referred to the Committec on the Merchant
Marine and Fisheries. ‘The bill was signed on August 13th by President
Taft, thus making it a law.

This terminated the fight which the writer had waged single-tiandedly
for almost five years in bebalf of the Awmerican amateur. Now that it is
all over, and that Uncle Kam has set his seal of approval upon the ama-
teur’s wireless, the writer cannot but extend his heartiest congratulations
to the 400,00 Americin amatenrs, aml he furthermore wishes to extend bis
thanks to all the nmateurs who liave sepported him in his tight to bring
about a new wireless era in Americn,

Long live the Wireless! Laong live the Amateur'’

WIRELESS AND THE LAYMAN
PART TwoO

TE QUBSTION we hear from most heginners is:—“What outfit do

you advise me to use? 1 know nothing abont wireless,'

We advise the use of ANY of onr recciving ontfits, They are ALL

good—the result of 12 years manufacturing,  Which oue to chooxe depends

upon yoearself, your tuste and your pockethook, ‘I'his is where YOU must

decide. Of cotrse, ALL onr outtits work, they are ail guaranteed to do so-—
OR MONBY BACK. The lower priced ontlits

have naturally a short ringe—they won't cateh .
messages hundreds of milex away, amd those Recelvmg
witbot” tuning coils cannot be used to "cut out” Wircless Messages
one of the ju2ssages when two of them are in

the “air” at the same time, It is sclf-evident,
though, that you can start with the very clhieapest onttit.—say anyone of
our detectors and a pony telephone receiver, With such an anttit messages
can be picked up astonishingly well fndecd. Many of anr enthusiastie
young fricmix started with such an outtit and kept on adding instruments
tiil they finully had up-to-dute statious,

The next question burled at us is:—“llow can [ receive nmessages if
I don’t know the codes?”

A wireless telegram, no matter if it is in Chinese or English, "comes
in” in dots and dasxhes. When you have the telephone receivers to your
ear and a message is coming in, you hear a series of long and sbort, clear,
distinet buzzes, A long buzz is a dash, a short buzz is a dot. We sell
a 10c. code chart by means of which the dots aund dashes are translated
ifnto letters. 'Thus (in the Morse code) dash, dash, dot, stands for the
fetter G| dash, dash means M, dash, dot, dasxh, dot means J and so forth,
Any person with a few weeks' practice “listening to the wireless” can
master the code, and read the messages with ense.

Remember that there are over two thousand high powered wireless
stations in this country aloae, each being able to transmit messages of over
& thousand miles distance,

There are almost at any minute, during night and day, messages in the
air, no matter where you are,—sending YOU messaees, only wiuiting to be
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picked up by you. It is truly wonderful; it is the cheapest as well as
the most elevating diversion known to modern man, the most inspiring
example of the triumph of mind over matter,

“How about the Wireless Law?” you want to know next. 3

The law does not apply for stations used for receiving only. There Is
no law whieh forbids you to receive all the mensages you wish. You can
receive as many and as long as you please,—Uncle Sam doesn’t mind. But
vou MUST preserve the sccrecy of the message. You must not make use
of any information you receive by wireless, if this infermation is of such
a nature that makes it private property. Your own conscience will tell yon
which message to keep seeret and which one you ean make use of, Here is
the text of the Law:

SECRECY OF MESSAGES

“Nineteonth. No person or persons engaged in or having knowledge of
the operation of any station or stations, shall divulge or publish the eon-
tents of any messages transmitted or received by such station, except to
the person or persons to wWhont the same may be directed, or their author-
ized agent, or to another station employed to forward such message to its
destination, unless legally required to do so by the court of competent juris-
diction or other competent authority, Any person guilty of divulging or
publishing any message, except as herein provided, shall, on conviction
thercof, ho punishable by a tine of not more t 1 two hundred and fifty
dollars .or imprisonment for a period of not execeding three months, or
Doth fine and imprisonment in the discretion of the court.”

Of Iate a great many stations are beginning to use the wirelesy tele-
phone, ‘This artis rapidly being perfected and is the coming thing in *Wire-

less.””  There iz hardly a week that yon do not

. read about some new wireless telephone and some

Wireless new distance record established,
Telephony It is of course understood that any receiving
apparatus  that  can  receive wircless  telegraph

messages, 90 times out of 100, can receive wire-
loss telephone messages,  Of course, in that case no code s required as
the voice contes thraugh the receiver the same as through the regular tele-
phone, (FFor further details on Wireless Telephony, sce Lesson No, 18 of
"he Wireless Course.)

The questlon asked maostly by the layman is: “How far ean T recelve
with sueh and such an outtit, my aerial being so high and so long?"

Nobody ecan correctly answer snch a ques-
tion, Yon ean reason it out as well as we can.
Dist For example: Would you a us: “How far

1siance away can 1 hear the steam whistle of the X & Y
Cotton Mill?”  No, yvou wonldn’t, for it all de-
pends.  1irst, how hard the whistle blows, sec-
ond, how good your hearing is. third, how the wind blows, and fourth,
how muany and how great are the intervening objects hetween the whistle
and your ear. Some da von may hear the whistle two miles off with the
wind blowing your way Or if you are way down in a cellar you may
only hear it faintly, althongh yvou are but two blocks away from it It
all “depends.  The one thing you are sure of is that the whistle hlows
about the same strength each day, The same reasoniug holds true for
wireless to n very great extent,

Ax 2 rule, the higher up and the bhigger yonr aerlal, the hetter the
wireless reception will be.  Naturally if yon are a thousand miles off from
a station that can but send 500 milex, yon won't hear it, no matter how
rood your instruments are, It's like trying to hear the sonnd of a whistle
10 miles aw from you, that can at the very best be heard oniy within
a radins of 5 miles,  Just use a little horse sense and you ean do your
own dedueting : no wireless expert is required. It is also evident that the
messages cantot come in with the maximnn Toudness unless the instru-
ments are well in tune, and unless well designed instruments are used.
Thus a loese conpler will give londer signals than a small tuning coil, It
also depends a lot on the detector and its ud]lnstnu\nt.

This is the way the detectors range according to their sensitiveness:

1st, THIY RADIOSON (1he most sensitive detector to dated); 2nd, The
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RADIOCITI) Detector; 3rd, The CUrystaloi Detector; 4th, 'I'he Perikon; Sth,
Zineite and RBornite; Gth, Rilicon and Galena; Tth, lron I'yrites (Merron);
&th, Carberundum; 9th, Molybdenite. (See Lesson No. 10, of The Wireless
Course, ou Detectors.)

If yon are entirely surrounded by high moeuntains or stee! buildings,
you naturally will not expect to receive messages as well as if you were
on the top of a mountain, Also remember that wireless waves travel
twice as far over water as over land, and that you c¢an reach twice as far
after sundewn than during the daytime.

This seems to be the greatest stumbling block for most heginners.
Again let us make a comparison. Take two pianos and pliace them in the

sanle room. Or two violins will do as well. Tune

two strings, one on each instrument, so both will

Wave Lengths give exucuy]thc same note. DIick one of the
A strings in order to sound it, and the other “tuned’

and Tumng string, although 10 feet away will soumd in uni-

son, although you did not touch it. 1Both are
now in tune. Doth give out the same (sound) wave length, No mystery
here. The sceret lies in the fact that both strings ARE O TIH SAME
LENGTI, and have the smmne tension, roughly speaking., Make one string
longer than the other and both are *“out of tune.”

The same in wireless, Nearly all comimercial stations operate on a
wave length of from 300 to 600 meters, (A meter measures 39.37 inches.)
Now in order that you can hear such a station, you must be able to tune
up to 600 meters; roughly speaking your aerial should be 600 meters long
electrically. That, however, would b~ a pretty expensive and cumbersome
acrial.  Bestdes it isn't required. Voo simply wind, roughly speaking, 600
meters of wire on a coil or drum und our aerial can now be quite small,
within certain limits of course, and we can for this reason ‘“eatch™ the
station bhaving a GO0 meter wave length, providing our other instruments
are scnsitive enough. By referring to our catalogue it will he seen that
our No, CRKSISG tuning coil, as well as our No. DBEI2KZ loose coupler
have suflicient wave length capacity to cateh 700 meter waves, As they are
Loth provided with adjusting sliders, more or less wire can be put futo the
cireuit, and therefore both these fnstruments can be used to cateh wave
lengths from 100 up to 700 meters, but not over this amount.

‘Therefore, it we should want to hear a statlon having 140 meters wave
fength, we would connect two No, CEKEi86 tuning colls in serfes, which
would give us 700 4+ 700 = 1400 meters wave length, Or we would conncet
one No. CEKRIR6 tuner In series with the primary of the No. DRE12002
loose coupler and we rrould get the same effective wave length. As a rule
only stations doing loug distance work use excessive wave lengths, thus the
Marconi Transatlautic station at Glace Bay has a wave length of about 7100
meters, while the new Government station at Washington, which sends mes-
gages over 3,000 miles, has a wave length of about 2,500 meters, By cousulting
the “Wireless Blue Book the wave length of all fmportant stations can
be found, as each station normally uses a certain prescribed wave length,
(See Lessons No. 4, 5. 6, 7, 8 9 of The Wireless Course,)

‘The best all around aerial ix about 75 feet long, composed of four
strands “Antenlum’ wire. One of the best forms is shown herewith, We
recomnmend our No, AI'10007 insulators, although

others as listed fn onur catalogue can he used. .

For a 75 foot aerial, the strunds should be about Aerial
two to three feet apart. PFor a 150 foot aerial and Ground
from three to four feet apart and so on, The

strands should never be lexs than 1Y% feet apart

even for a very small aerial. All connections should be soldered if pos.
sible. Use 28 many insulators as feasible, remember you bave hut little
energy when reoolvfng; foew and poor insulators wiaste 50 per cent. of the
little incoming energy. If you have a good spacious roof it is not neces-
eary to use voles to hold up the aerial. It may be stretched between two
chimney®, <tc, The spreaders to hold the wire strands apart may be of
bamboo, wood, metal pipe, ete.  If metal iy nsed, the wire strands should
be insulated from the former. (See Lesson No. 11, of The Wireless Course,
on Aerlals.)
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The ground is 1uite fmportant. The best wire te use i8 a No. 4 copper
wire run from the jnstruments to the water or gas plpe using one of our
No. AP10003 ground clamps to make an efficient connection. If no water
or gas pipe is to be had, bury a metal plate, copper preferred, not less
than three feet square, in a good moist ground; a number of these plates
conpected to the ground wire would be preferable. The heavy ground
wire is soldered to the plate, of course. It should be buried at least six
feet deep. Another good ground is a six to tem feet long iron pipe
rammed into moist earth, the ground wire being connected to it, either
soldered, screwed, etc. The ground wire running from ground to instru-
ments should never be less than No. 16 3. & S, copper, and can, of course,
be bare. Insulation on a ground wire is just that much waste,

The diagrams given in our eatalogue show how to eonnect most of
our instruments. Our Wireless Course (Lessons 12 and 13), giye hundreds
more of them, anu our Engincering Department,

" on receipt of 10c. to cover postage, will be only
Connections too glad to furnish xmiy hook-up to (he use(} in
and Hook-Ups connection  with our instruments, “onnections
p should be made with nothing finer than No. 18 B,

& S. copper wire (Annunciator wire). All con-
nections must be as short and straight as possible. Avoid all wire cross-
fng as far as practicable; if you can’t avoid crosses, the wires should cross
each other at right angles; and NEVBER wind the connecting wire in coils
(*curls”) which may look pretty, but kills all wireless messages. Make
all connactions as tight as possible, a loose connection is worse than no
conuection at all.

We presume you have a complete receiving set, You proceed thus:

First, you must know if your detector is adjusted to its greatest semsi-
tiveness. If n message is just comiug in, you

N will have little difliculty to adjust the detector
Reception ;o its b(:lst sensitiveness. [If no message comes
of sa n you den't know if your detector is in it9
Mes ges best receptive condition. (This does not hold

true of the RADIOSON detector, which nceds no
adjusting.) For this ceason, the up-to-date wireless man uses the "Bozzer
test.” Aside from giving imitation wireless buzzes, the buzzer set may
be used to practice telegraphy. It consists of three things: Ist—OQur famous
No. IIK180 RADIOTONE (see illustration
at left); 2nd--Our No. CE1118 key; 3rd—
A dry cell. Connections MUST be made
as shown, Now every time you press the
key you will get a perfect imitation of a
wireless signal and it becomes child’'s play
to adjust the detector to its greatest efli-
ciency., The buzzer test ¢an of course be
used with ANY detector, It saves lots of
time and bother and is quite necessary.
Nometimes a detector may bave a “dead
spot” and you might be “listening’ in
for hours, without being able to catch as
much as one dot. The buzzer test makes
such an occurrenee impossible,

TO DETECTOR

Of course to get the best results while
testing your detector you should use our
Radiotone,, It is a test buzzer with its
special connections all developed for just
one purpose to test crystals, It is abso-
Only One Wire Goes lutely silent and can therefore be right on

to Detector your {instrument table,
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When the detector is adjusted the tuning ecoll Is regulated by moving
the slider or sliders back and forth till the signals are heard the loudest.
send messages to your heart’s content, and no one can tell you to stop
If the loose coupler is used the secondary Is moved back and forth in
addition, till the best position is reached. Now the variable condenser
(or apndensers) are adjusted if required.

he variable condenser is of the greatest use during excessive “static,’
which sometimes interferes seriously, during sumimer weather, especially
when ‘“‘taking” a long distance message. It is also of invaluable help to
“cut out” unwanted messages when two or more are “coming in” simuil-
taneously. Thus by adjusting the tuner (or l0ose coupler) in conjunction
with the variable condenser it is often possible to cut out all interference
from unwanted stations.

It is an excellent idea to have several detectors in a station, arranged
in such a manner that by means of a multi-point switch any one of them
can be thrown into the circuit. It will thus be found, that some stations,
especially during interference, can be heard hetter on a certain detector
than on another. Some will be found to work best for long distance work,
others work best for medium distances, etc., etc., (see also *“Wireless
Course,” ILessons No, 8 and 9).

Let us quote the law, as far as the amateur is concerned, before going

any further:
THE WIRELESS ACT

“Be it enacted by the Senate and Wouse of

. Representatives of the United States of America,
Transmﬂhng in Congress assembled; That a person, company,
Shtiou or corporation within the jurisdiction of the
United States shall not use or cperate any appa-

ratus for radio communication* as a means of
commercial intercourse among the several States, or with foreign nations,
or upon any vessel »f the United States engaged in interstate or foreign
commerce, or for the transmission of radiograms or signals the effect of
which extends !)eyond llle_jurlsdi('tlon of l_ho State or Terﬂlory in which thg
tame are made, or wnere interference would be caused thereby, with the re-
ceipt of messages or signals from beyond the jurisdiction of the said State
or Territory, except under and in accordance with a license, revocable for

cause, in that bhehalf granted by the Secretary of Commerce and Labor
upon application therefor; but nothing in this Act shnll_he construed to

apply to the transmission and exchanxé of radiograms; or signals betvreég

points situated in the same State; l’;-o-v'i(le(r. That the effect thereof shall
not extend bheyond lh:_jurindlctlon of the said State or interfere with the
reception of radiograms or sigﬂ;lg from beyond sald jurisdiction.”

GENERAL RESTRICTIONS ON PRIVATE STATIONS

“Fifteenth. No private or commercial station not engaged in the
transaction of hona Hide commercial business by radio communication or
in experimentation in connection with the development and manufactare
of radio apparatus for commercial parposes shall use a transmitting wave
length exceeding two hundred meters er a transformer input exceeding
one kilowatt except by special authority of the Secrctary of Commerce and
Labor contained in the license of the station: Provided, That the owner
or operator of a station of the character mentioned in this regulation shahl
not be liable for a violation of the requirements of the third or fourth
regulations to tha penalties of one hundred dollars or twenty-filve dollars,
reapectively, provided in this section unless the person maintaining or
operating such station shall have heen notified that the said transmitter
has been found upon tests conducted by the Government, to be so adjusted
as to violate the said third and fourth regulations, and opportunity has

been glven to sald owner or operator to adjust said transmitter in cone-
formity with wsaid regulations,

T *Wireless Telovranh or Telephone sending stations included.
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SPECIAL RESTRICTIONS IN THE VICINITIES OF
GOVERNMENT STATIONS

“Sixteenth. No station of the character mewisoned in regulation fif-
teenth wituated within five nautical miles of a naval or military statlon
shall use a transmitting wave length exceeding two lhundred meters or a
transformer input exceeding one-half kilowatt.”

Let us explain in plain Knglish just what this means: As you notice
from the first paragraph, the part which we underlined. it is pointed out
to you that the law does not concern you unless you send messages from
one state into another. You therefore do not require a license as long as
your messages do not reach over the border of your state and if you do
not interfere with a station's business (in your state) which receives
messages from another state. Of course, you want to know how you can
tell what your transmitting range is. We will explain,

It has been proved by experience with spark coils, that fn almost
all cases a one-inch spark eaunot possibly reach over cight miles. IFrom
this infcrmation the following table has resulted

TRANSMITTING DISTANCES OF SPARK COILS

Y-ing voile Maximun trans,  dist, | 2-in, col. atascium teans, dist., 16

2 Miles, Miles.
Y-in. coil. Maximum  teans. dist. | a4n. eeil, Maximum trans, dist. 24
4 "'i."'“'\ . " Miles, ’ B
1 m:\ (.\'”Ill;‘-“..Ll'\““"l" trans, dist., f-in, enil. Maximum trans. dist.. 32
1%-in. coil, Maximum trans. dist., Miles.
12 Miles, And so forth,

With open eore transformers the spark Jength cannot be taken as a
basis 10 figure distances, but the input in watts is used. It has been
found that for each five watts input into the primary, not more than one
(1) mile can possibly he covered,

Thus our No. GGESOSO transformer coil in eonjunetion with our elec-
trolytic interrupter uses H amperes at 110 volts, That is H50 Watts. Five
goes into 550 jnst 110 times.  The maxiwmum distance that ean be covered
with the No. GGESKO coit (unless you use more current) is 110 miles, If
you use bhut one secondary the distance that can be covered is cut in
half, or 63 miles.  For closed core transformers we ficure ten watts for
each mile,  Therefore, our No, DARNKO2SL, ', KAV, transformer will at
best not send over S0 miles, and our No, DRXO252, 1 K.W, type will not
send over 100 miles.

Kuowing what the distance is, as the crow flies, from your loeality
to the nearest border of the next state, yvon can easily ficure ont what
the maximum power is that yon ean usxe if yon do not wish to take out
a license,  An eximple:

Suppose vou live in the city of Columbus, Ohio. The nearest state
line is Kentwky ahout &6 miles in a direct line from Columbus.  If yvou
do not wixh to be licensed you can use any spark coil up to 10-inch spark,
or a 16 K. W_ close core transformer.

Suppose your home is in Austin, Texas.  The nearest state line is
Louisiana, a distance of 230 miles, Thus you could with perfect satoty
use our 200 aile sending  outfit, which does not reach more than 200
miles,

It is nlse pointed ont that if you live - ithin five ‘niles of a Govern-
ment wircless station you eannot use more than 14 KW, power. though
the next stiate horder might he 100 miles or more distant. Of eourse if
you live close to another state, asx for instance, in New York City, you
are requirved to take out a license for any size transmitter,

The Jicense has not bheen created to muzzle yous: it is the other way
around. Unele Sam gives you o written order telling you that yon can
send messages to your heart’s content, and ne
one can tell you to stop sending, ns long as you

do not create mischief,

The license is free. It costs not a penny, What
Al that is requirel of you is that yon are the License Is
familiur with the law and that you cau trausmit

messiages at a fair degree of speed,
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The law does not require that you take an examination {n person ¥
ou are located too fur from the nearest radio inspector. All you have to de
8 to take an oath before a notary public that you are conversant with
ther *aw and that you can transmit a wireless message. If you wish to
be hcensed--and we urge all amateurs to do 8o, as it is a great honmeor
to own a license—write your nearest Radio Inspector (see below), and he
will forward the necessary papers to you to be signed.

Radio inspectors are located at the following pointg: (Address him
at the Customs House):

Boston, Mass,, New York, N. Y, Baltimore, Md. Savannah, Ga., New
Orleans, La., San Francisco, Cal, Seattle, Wash., Cleveland, Ohjo, and
Chicago, 11, Also_the Commissioner of Navigation, Department of Com-
merce and Labor, Washington, D, C.

In an interview with the New York Times, W, D, Terrell, United States
Radio Inspector for the port of New York, sald in discussing the new law:

“The new law regulating wireless messages will work no bardship to
the amateur operator. It is the intention frst, to classify the various
operators and place each operator in his proper class. They will then be
permitted to work or play as much as they please, but under an intelilgent,
general supervision. Oulf those stations are affected which are near
enough to the coastal stations to offer interference, or which work across
the state lines which brings them under the supervision of the inter-
State laws. I would like to make it very clear that the license costs the
amateur nothing, and that the Government is willing to facilitate the
wireless operators in every way possible to secure their license.”

So much for the law, Everybedy will now understand that the law
is just and fair and that it gives the amateur a distinct standing in
Amerjca, a_standing which _he does not enjoy in any other countrv, He

knows what he can do and what he can’t do, and no one can come to
him and boss or abuse him, as Government or Commercial wireless opera-
tors were wont to do before the enactment of the law.

With sending outfits the reasoning is about the same as with the
receiving outtits,

In order to select an outfit you must of course know where and how
far you wish to send. Upon this, all depends,
) Aslta trule—!) out Offl(i) 05 ourtcu?ltoms‘r? hlave

N one it—two or more friends get the “\Wireless
Sending Outfits bug” and order two or more complete transmit-
ting sets. Of course, the outfits selected must
necessarily be powerful enough to cover the in-
{{ervenlng distance between the houses of the friends, and this only you
now,

Therefore if you and your friend decide to converse by wireless and
if the distance between your two houses is 10 miles you will probably buy
our 15 mile sending outfit. Of course, a more powerful set may be used,
although there is no particular advantage in doing so, except perhaps that
the incoming signals of necessity will be louder with the more powerful
sets. It goes without saying that almost ANY receiving outfit which we
list can be used with ANY of the sending outfits. Bear in mind that the
selections which we give with our sending outfits do not have to be used
if not wanted. Thus, our “Interstate” outfit or even our *Nauen’ receiving
outfit can be used with our 3 mile sending outfit. For if you and your
friend live two and a half miles apart and both of you have 3 mile Sending
Outfits, you probably want to have a recelving outfit with which both of
you can pick up messages 2,000 mfles distant. In that case you woula order
two 3 mile Sending Outfits only, and two 1,500 mile receiving outfits, or else
two “Nauen” recelving outfits, If either you or your friend feel that you
cannot afford such a set. ..hy then get the set that you can afford best and
that sujts you best. As you see there is no hard and fast rule about the
relation of sending and !<¢celving outfits, On the other hand we don’'t have
to tell you that if you order two 200 mile sending outfits you require of
necessity a good receiving outfit, else you couldn’t hear the station 200 miles
off, 3 little common sense wili help everyone decide just what combination
to order.
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Like receiving sets, the transmitting sets are divided into two groups,
The nn-tuned (open circnit) and the tuned (ciosed circuit) ones.

The untuned ones have, 1st—a spark cofl,
2nd—source of power, usually dry eeils or a N
storage battery, 3rd—the spark gap. 4th—the Sendlng
key.

Such outfits can be used only for very short Apparatus
distances and should never be used above three
miles. When connections are made by following the blue prints, which
we supply with all sets, the pressing of the key rives a strong spark in
the spark gap. The spark gap (the open space between the zinc plugs)
from the smailest to the largest sets, must never be more than one-eighth
to three-sixteenths of an inch. A higger gap does not work. I'ressing the
key long gives a dash, pressing it but for a fraction of a second gives
a dot. <Combinations of these represent the telegraphic characters; the
code can be jearned in a few weeks, practicing twice a day from one-balf
to one hour. {See Lesson No. 15, of The Wireless Course.)

In the tuned outfits, we have in addition to the above enumerated
apparatus: 0Oth—The Leyden jars, or condenger; 6th—The Helix, or oscii-
lation transformer. The Leyden _fars change the red spark obtained from
a spark cofl, into an intense blue-white crnshing spark. The Leyden jars
also create a train of fast oscillations and go to make the outfit far more
powerful although no more battery power is required, The Leyden jars
also give better ‘“‘carrying power,” as the signals can be heard more dis-
tinctly and not “mushy’ as if no Leyden jars were used. For each outfit
the best jars or condenser has been selected and no changes should be
made here.

The helix as well as the oscillation transformer, are, to the sending
ontfit, what the tuner and the ioose coupler respectively, are to the receiv-
ing outfit. The helix or the oscillation transformer {8 the tuning coil
pure and simple for the tranamitting station. Like the tuning coil the
helix and the oscillation transformers have sliders or else clips by means
of whieh more or less wire convolutions can be put in the c¢ircuit of the
aerial. Therefore more or less wire, and consequently more or less wave
length is added to your agrial. Again there is not_much of a mystery
here. Anyone understands it. (See Wireless Course Lesson No, 14.)

In the larger sets where the battery power is insutficient as well as
un-economical we have two methods open to fill the gap. One is the
Gernsback electrolytie interrupter working on 110 volts Direct or Alter-
nating current, which supplies the spark coil (transformer coil) with the
power; the other method requires the use of a CILOSEI) core transformer
operating withont any kind of interrupter direct from the alternating cur-
rent supply. This kind of transformer, however, does not work on the
direct current, not even in connection with the electrolytie interrupter.
‘T'he c¢hoice, for this reason, lies entirely with you.

The aerial switch is an absolute necessity where both a sending and
recelving set i8 used in one statlon. If you are through receiving a
message from your friend, you, of course, wish to answer him. Yonu
therefore, must switch the recelving set off from your aerial and switch
the sending onto the aerjal. The aerial switch does all this in one opera-
tion.

For sets using nothing higher than a 2l%-inch spark coll an ordinary
double pole, double throw switch may be used. For heavier sets using
more power our Antenna switch No. AEKRI00 must be used, as the
smaller switch cannot carry the necessary power., We furnish complete
diagrams for the connections.

In order to send messages it goes without saying that you must know
how to “tap the key.” The easiest way to learn, and the cheapest way at
the same time, is to get a buzzer set as explained

under “Reception of Messages.” With this =set, R
which represents a first clars learner’s outflt, you Sending
can gend yourself dots and dashes to your heart’s a Message
content until your wrist has limbered up suf-

ficiently to do rapld sending. After a few
weeks' practice it will he as easy to send a telegraphic message as to
write on a typewriter.
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If your friend has a wireless and starts learning the code with you,
it becomes very simple for both of you to soon become proficient in” the
art. Each will send to the other, the Morse or Continental alphabet, which
18 sent back and forth till the right speed is obtained. After this certain
words are exchanged between the stations; later on short sentences are
gent and so forth, till it becomes possible to converse freely by wireless.

There is but little adjusting to do when sending. As a rule amateurs
converse with only one, seldom two, and rarely three stations. For this
reason much adjusting is unnecessary. When using a small set comprising
Spark Cofl, Leyden jars and lelix it becomes first necessary to adjust the
Leyden jars. Bither more or less jars (which adds more or less capacity to
the circuit) are used till the spark sounds loudest in the spark gap and ap-
pears most powerful. A little experimenting will quickly tell when the right
capaeity is used. It is important to understand the capacity should be ad-
justed only when the spark gap is connected to aerial and ground. (See
Lesson No, 14, Wireless Course.)

The next important adjustment {s in the helix (or oseillation trans-
former if this is used in place of a helix). To change the clips around
on the lelix (or on the oscillation transformer) it is necessary that a
small gap is first made in the aerial circuit.  This is done best by
driving two nails in a plece of very dry wood, and conneeting the aerisl
wires to each nail as shown in sketch, The two wires A and B are breught
close together now and when the key is pressed down a small spark will
jump from A to B showing that you are charging the aerial and that
energy is radiated from same. Now echange the adjustment on the helix
(or Osclllnthq transfornier) till the longest and fattest sparks jump between

and B. °To do this A and B are separated until a point - reached
where the spark cannot jump any further. You know now that you are
radiating the maximum of energy and the point
on the helix (or adjustment on the oscillation
transformer) should be carefully marked so you
will know at any time just where the maximum
fs. It goes without saying that you should also
note how many Leyden jars (or how many con-
densers) you are using when making the test
and you should write this information down, for
1f vou were to use more or less Leyden jars (or condensers) you would
have to change the adjustment on the helix (or os«lllﬂ_!hm transformer)
as explained above. Now after the maxhnmn “radiation” has been ascer-
tained, the test bloek with the nails is disearded and the break in the
aerinl wire connected agnin. You know now that your station is radiating
the maximum energy and adjustments of the sending set will not be
required for some time to comne. Indced they may be left indisturbed
ndefinitely.
! We believe that we have made everything as plain as possltg,le and
that by reading this treatise tle elementary points of “Wireless” must
become plain to even the layman, If, however, you desire additional in-
formation, our engineering staff will be o_nly too glad to answer your
questions promptly and explicitly, Now it's up to you to get busy and
“start something’™!!

Now suppose you have ordered your instruments from us and have
ereeted your aerial. lor the first few weeks you will be thrilled as you
dally receive the far distant stations not only from all over the country
i but frowm far distant Germany, providing of course
that you have the correct instruments for doing

- 0. Sometimes nlso you will gatech wireless tele-
ereless Clubs phone messages, ns more and more Radio tele-
phone scts come into use every day.

Raon will come the time when you wish to
chat with your friends by wireless, They will see your station and
will be so impressed that they will want to have one of their own. Then
why not start a local Radio Club in vour town yourself, and beeome its
yresident and founder? Indeed nothing s simpler. But first ou must
Lelnnz to a Natlonal Body and this yon will find in the RADIO LEAGUE
OF AMERICA, the biggest association in the country to whieh every
amateur of note Dbelongs,
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The Radlo League of America Is a big_sclentific lnstitution and
ANYONE who has a wireless station can and should belong to it. It
i8 a non-money-making lnstitution; there are no fees and no dues to be paid.
The League moreover furnishes every member with a free ‘certificate

printed in green and gold. Each member's statlon wiii, moreover be

registered free of charge at Washington in the Government records, so
that in case of war, every patriotic amateur can help his country in im-
portant scout work,
The I.eague has the fellowing distinguished members, of world re-
nowned fame:
Captaln W, H, 6. Bullard. U. S8, N.
Dr. Lee de Forest.
Professor Reginald A. Fessenden.
Nikola Tesla.

The affairs of the League are managed by Mr, 1.
Gernshack, 0
You should find an 8-page booklet telling you all about
the League with this catalog. In case you did not geot
it or if you want more for distribhution among your
friends, write to
RADIO LEAGUE OF AMERICA,
233 Fulton Street, New York City.

Fac-simile of
No charge is made for this service, hutton

FINIS
Copyright 1916 hy E, I. Co,, N. Y,

Application for Membership in the
Radio League of America =

4 THE UNDERSIGNED, a Radio Amateur, am the owner of a
,!l Wireless Station describhed In full on the hack of this appli-

cation. My station has been in use since.......................
and T herewith desire to apply for membership in the RADIO
LEAGUE OF AMERICA. 1 have read all the rules of the LEAGUE,
and I lhereby give my word of honor to abide hy all the rules,
and I particularly pledge my station to the United States Govern-
ment in the event of war, if such occasion should arise.

1 understand that this blank with my signature will he sent
to the United States Government officials at Washington, who will
make a record of my station.

SO llllllllI|Il|1|!!!Illl!lll‘lilllhllh,,illf!llllll"“'“"IIII!!I!"'IHIIII"""‘IIIIIIIIIIIIIiu::;lI"‘"IIIIIIIIIIIIl“.lllIlIHll'"g—’

Witnesses to signature: Name

In the event of national peril, will youn volunteer your services as
a radio operator in the interest of the U. 8. Government?

This last question need not be answered unless you desire it.

antlM R e e T R T e

I
Cut out, flll out blank and mall to:
Manager Radio League of America, 233 Fulton St., New York,




Receiving Time by Wireless

(Reprinted from ‘““The Electrical Experimenter’)

The wisdom of furnishing vessels at sea with the correct time by
wireless has been demonstrated time and again since the government
began sending the signals over a few years ago. Since that time, too, many
jewelers, railway officials and others on land who need the correct time
have been taking the messages. The sending fnstruments used are extremely
powerful, and any owner of a wireless receiving outfit within their range
may get the time absolutely correct twice a day by properly tuning his
receiving apparatus.

The statlons that send out the reports, and the wave lengths used by
each, are as follows:

Arlington (gAAA)—z,wo meters, Eureka (KPM)—800 meters.
Key West ( R)—1,000 meters.
New Orleans (NAT)—1,000 meters. San Dlego (NFPL)—600 meters,

North Head (NPE)—600 meters. Tatoosh, Wash., (NPD)—600 meters.

The time signals have been casily and distinctly noted over two thousand
miles from the sending station; and as the waves travel one hundred and
eighty-six thousand miles a second, the difference between the sending and
receiving time is practically nil.

All the stations send the time signals at noon and ten p. m. the first
three according to seventy-fifth meridian thine and the last four according
to one hundred and twentieth meridian time. Our “Tuckerton” or our
“Nauen” receiving sets are hlghly recommended for time signhal work.
The “Tuckerton” or the ‘““Nauen” set {8 supplied complete already wired in
cabinets. All that s necessary for the purchaser to do, is to erect the
aerial, and connect the aerial and ground wires to the Binding Posts
marked AERIAL and GROUND on the instrument. The wireless time
slgnals ure sent out from the United States Naval Wireless Telegraph
Stations located at the Navy Yards throughout the United States; and the
form of time signal is as follows:—For the flve minutes preceding 12
o'clock noon a series of sltort dots, manifested as short buzzes in the
Wireless Receivers, are sent out about one second apart; and at exactlg
12 o’clock the series of signals end with a short dash, and this das
starts exactly at 12 noon. Hence when the start of thls final code dash
is heard in the receivers, 1t is exactly 12 o’clock, The time duration of
this dash is about 1.5 seconds long, and dots are about .35 seconds long.

The transmitting clock that mechanlcally sends out the signals is
corrected very accurately, shortly before noon, from the mean of three
standard clocks, that are rated by star sights with a meridian transit
instrument.

We recommend for_this purpose, either our “Tuckerton’ Receiving set
or our type ‘“Nauen” Receiving set.

The aerfal for this purpose should be quite large and preferably have
a height above the ground of not less than 75 to 100 feet. he aerlal itself
mag be of the ﬂat-toP or slanting variety; and may be composed of 6
to 8 strands of our solid Antenium wire or stranded Antenium cable, each
strand having a length of 80 to 100 feet, and for very long disiances such
as 1,000 miles or more, the aerial should be as high as possible, and prob-
ably 150 to 200 feet in length, or even more. The strands may be spaced
8 to 8 feet apart.

Arlington—Time Signals 2500 Meters

Note. The Arlington Statlon sends tlme slgals on a wave length of
2500 meters commencing at 11:55 A. M. and 9: P, M. every day, Final
nlfgnnls at 12 Noon and 10 P. M. are for the merldian of 75 degrees west
of Greenwich, Every tick of the standard clock of the Naval Observatory,
Washington, is transmitted as a dot, omitting the 29th second of each
minute, the last five seconds of each of the first four minutes and finall

the last ten meconds of the last minute. The 12 Noon and 10
signal is dash,
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“Inter-Ocean’” Wireless Receiving Outfit

The increasing popularity of
loose coupled wireless recelving
apparatus has caused us, as lead-
ers in the manufacture of ama-
teur wireless equipment, to de-
sign an outfit which, at its price,
is positively unequalled at the
present time.

It consists of our latest
model loose coupler No, DBE
12002 with single slide, bare wire
wound primary; with a secon-
dary of silk covered wire., A
switch handle Is provided on the
secondary to permit of the clos-
est possihle tuning adjustment, No. HHE1550
so fmportant in long distance
work. Signals can be perfectly received from stations using long wave
lengths, for our celehrated No. BEKS4K7 Loading Inductance Is provided
giving a receiving capacity up to 6,000 meters wave length.

The detector is our No. ABEIT00 Galena Detector which for sensitlvity,
convenience and permanence of adjustmnent is positively unsurpassed at
the price. Our No. FK10010 Jr. fixed condenser i3 also part of the outfit
and is a big aid in making long distance signals audihle. The entire
outfit Is wired at the factory and is mounted on a finely finished oak base
with nickel plated binding posts for aerial ground and phones. Every
binding post is identified by a neatly etched brass name plate. Read the
detafled deseriptions of the individual apparatus (described elsewhere in
this catalog), comprising this outfit, and you will better appreciate its
great value,

No recelvers are furnished with the “Inter-Ocean” outfit but excellent
results can he obtained with any of our ad sets. We especially recom-
mend our No. GXNGGG Government Receivers with which we have very
clearly heard stations 500 miles away uxing an aerial only 100 feet long
by 50 feet high., The “Inter-Ocean’” outlit is something you will never
regret buying and one we are prond to mark as a product of the E. I. Co.

Size 10x12x6L5 in. high,
No. HHE1550 “Inter-Ocean” Wireless Receiving Outfit, complete $8 85
as described, but no phones.. ... et iiieenn, O
Shipping weight 10 Ibs,
No. AAIIELISS5 “Inter-Occan” Outfit, with No. CX8090 “Junior”
Wireless Phones ... ... . iiiiiiiiiieenn. 5000006000 $11‘85
Shipping weight 12 Ibs.
No. ABHEL552 *“Inter-Ocean” Outfit, with No. DX8070 “Ama-
teur” Wireless Phones................ 000000 $12'85
Shipping weight 12 1bs,
No. ADIIEL553 “Inter-Ocean’” Outfit, with N FX1305 “Trans-
Atlantic” Wireless Phones ... . oiiiean... 0000 $14'85
Shipping weight 12 1bs,
No. AEHEIS3t “Inter-Ocean’” Ontfit, with No. X6666 “Govern-
moent” Wireless Phones ... ..., 5Q0 000 500000600080 00 $15‘85
Shipping weight 12 Ibs.

Permit ns to let us send yon FREE, with our compliments when order-
ing any of our Receiving apparata, lesson No. 1 “The Principles of Elee-
tricity”’ or lesson No. 9 The Receiving Apparata” or lesson No, 14 “The
Operation of the Instruments’” or lesson No. 12 “The Ilook-Ups and Con-
mnections” of our famens “WIRBLIRS COT'R o

The 1'rinciple and Coustruction of Receiving apparata are described
fn these lessons,

Just aftach your free coupons to your order. Ifor further Information
consult colored sectlon in this catalog.
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The “Interstate” Wireless Receiving Outfit

This is the outfit you have been
looking for. For the money it certainl
eclipses ever thinf that has been of-
fered heretofore {n this line. IT IS
NOT A TOY by any means, and while
we do not claim it to be a commercigl
set, we do claim that the amateur who
owns one is enabled to do excellent
work in all respects. On our house
aerial, in connection with this set, we
have distinctly heard the Boston Navy
Yard, 300 miles distant, and were en-
abled, by means of the tuning coil, to
“cut out”’ the very strong futerference
from the powerful station on the Wool-
worth Building, a quarter of a mile
awai from us. We therefore do not
think it necessary to add further praise
to this outfit,

The very best instruments are uysed
in the “Interstate.” We do not believe
in throwing things together, just to sell
the outfits. We don’t save pennies, in
order to make you spend dollars, If
you don’'t like the outflt, return it.
No. DBE1500 That’s our policy. Therefore we must
build it right in the first place.

This set comprises:

Our No. BXYY0 Standard Tuning Coil, bare wire wound, with two
patent sliders, hard rubber composition coil head and posts; our new
improved GALENA DETECTOR of wonderful sensitiveness, ONE OF THE
MOST SENSITIVE IN EXISTENCE; our No. EK1024 75 ohm Watch Case
Receiver and 3-foot cord; a good condenser, mounted in base, balanced to
the right capacity for this set, and a 3 inch thick SOLID IIARD RUBBER
COMPOSITION BASE on which all the instruments are mounted. A handy
nickel hook is also provided, on which to hang the receiver when not in use,

ALL CONNECTIONS ARE MADE. When gou get the outflt it is ready
for use. Just attach the aerial to post 1, an ground to post 2, and the
"tllntersu;te” is ready for use. Iull and very explicit directions go with
the outtit,

In order to recelve messages up to 300 miles or over, a 4-wire aerial
about 50 feet above ground, Ho-75 feet Jong is required. For this you need
fOO or 300 feet of our No. D10219 Autenium wire and 8 of our No. AF10007
nsulators.

By using the No. AGER071 Receiver the distance is increased from 20-25
per cent. With the No. BIREK1307 Receiver still better results are obtained.

Size over all of this set is 9x6x6 inches. $4 25
No. DBE1500 ‘Interstate” Wireless Outfit, as described.... o M
No. EEK1501 “Interstate’” \Wireless Outfit, with No. AGES8071 $5 50

ceiver . ¢

SLipping weight either DEE1500 or EPK1501, 4 1bs.

NOTE.—By using our No. BEKS848Y loadlng coil in series with the
tuning coil the wave length of this outfit is increased greatly, and time
signals from the powerful Government stations can be pLiinly heard.

Gentlemen :— Minneapolis, Minn.

We are using some of your apparatus and THEY WORK GOOD., We
have received some of the radio stations on the coast and ether large
stations such as Arlington, Sayville and others.

Yours truly, C. BOOTH.
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The “Trans-Pacific” Wireless
_Receiving Outfit

No. AKX1558

Just as its name implies so is the outfit. It is the outfit for long
distance, truly great distanoes,

Simplicity, etliciency. quality il low price.  These four words were
constantly before us when this ontiit was being developed.  Your first
test of the ‘‘Trans-Pacific” will show you conclusively how carefully we
have adhered to our ideals,

The No. GEK14000 I'rofessional Loose Coupler, with a wave length of
4,000 meters, permits of its use for receiving all the commercial stations.
The coupler itself is the simplest and most beautiful instrument of its
kind we have ever developed, and that is saying much. The “Universaf”
deteetor has been on the market many years aund its rotary sliding eup
(patent applied for) and double micrometer and spring adjustment are
really the acme of detector simplicity and efliciency., The blocking con-
denser is not the ordinary tixed kind, but s our No., ABEIN00 'ixed-
Variable type which gives 3 capacities to work with, enabling a choice
of the one which will bring in the signals loudest, The entire outfit is
superbly finished and mounted on_a finely polished base. Al wiring it
done at the factory and the outfit comes ready for conneetions to an
aerinl and ground. There are four nickel-plated binding posts, eaeh
appropriately marked by a peat etehed brass metal name plate.  No
receivers are furnished with the “Trans-Pacific” outfit but we particu-
larly recominend our No. X130 Trans-Atlantle I"hones, or No. (;X6668
Government I"hones.  This outtit has received messiges over 700 miles
with a 100-foot aerial 00 feet high with the use of our *“Government”
phones and it will repeat the work for you at any time,

Made by the pioneers in the manufacture of amateur wireless equip-
ment, this outfit looks and works as though it had every bit of knowledge
we :m(lh acquired in 12 years put into its remarkahle value. Slze 3x20x714
in. high,

No. AKX1556 “Trans-Pacific” Wireless Receiving Outfit, com- $1000
plete as deseribed, no Fhones.............cc0vvnnn. O
Shipping weight 15 1bs,
No. A¥X1556 “Trans-Pacifie’”  Outfit, with our No. FX1305 $1600
“Trans-Atlantic” Phones ... ......cciiieiieennnnn. .
Shipping weight 18 s
No. AGX1557 “Trans-Pacific”  Outtlt, with GX6686 $l700
“Government” Ihones ............... o

Shipping weight 18

Gentlemen :— Kenosha, Wis.
The instruments arrived a few days ago and after giving them a
pretty thorough test, 1 think I can justly say, THAT THEY ARE SATIS-
FACTORY IN EVERY RESPECT,
» Let me say to whom it may concern, that this statement Is absolutely
nnsolicited on the part of the ELECTRO IMPORTING €O, being entirely
voluntary on my part. Yours respectfully, SIDNEY DERBYSHIRE,
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The “Electro” Intercity Sending Qutfit
DESIGNED ESPECIALLY FOR BOY S8COUT SERVICE

While we make
quite a few styles of
complete receiving out-
fits which are ail fully
cennected, the *“Inter-
city” outfit i3 the only
sending outfit we make
that is all completely
connected ready for
service,

Every bit of wir-
ing is done at our fac-
tory and as only stand-
ard stock articles are
used, it is a certainty
that the outfit must
give a maximum of re-
sults even considering

NO. GEKI19%00 its low price.

The outfit eom-
prises one of our well known No. DEK108S one ineh Bull-dog Spark Coils,
one No, EK9220 Spark Gaps, one No, ARBE1117T Telegraph Key and one
special No., GLE2345 Sending Condenser. All the apparatus is carefully
mounted on a finely finished heavy oak base in the bottom of which the
condenser {s sealed.

In operation the outfit is simplicity itself. Just connect aerfal and
ﬁround wires and your battery and you are ready for work. 7The outfit

as a range of 5 miles when used on an aerial 50 ft, long and 40 ft,
high. Thix range can be increased by the use of a larger aerial. As it
has no helix or oscillation transformer it does not send out tuned waves,
but any one of our helices or oscillation transformers will work per-
fectly on this outfit,

We do not hesitate to recommend this outfit to the mniost particular
customer for we know what excellent labor and materinls we put in it
and know how well ratistied every customer has been who has bought
one, and many thousands have been sold in the last 3 years.

No. GEK1900 “Intercity” Wireless Sending Outfit, complete as $7 50
deseribed ........... ..., 00000 0006000000000000000 .
Shipping weight 12 1bs,
No. AKGE1901 “Intercity” Wircless Sending Outfit, complete as doscrihed,
but with the addition of acrial outtit No. 13X333, consisting of
125 ft. No. DE9219 Antenium Wire, one No. EK3339 Connector
and five CKI1001 "Electro” Dry Cells. This maken
an absolutely complete sending outiit. ¥ ¢ com-
] T 7 S Y $10'75
Shipping weight 15 1bs,
No. AEIK1902 “Intercity” Sending Outfit (5 mile range) also No. CGE1500
“Interstate” Receiving Outfit (range 300 miles) also our No.
BX333 Aerial Outfit, and our No. DKI313 Switch, and §
No. CK1001 Dry DBatteries. A wonderful outfit for all Boy
Scont Organlzations for whom it was especlally de- $15 90
signed. DI’rice eomplete, as dercrihed......... 00000 O
Shipping weight 25 1bs.

All these outfits whetber No. GEK1900 or No. ARIK1902 are supplied
with code chart of Morse, Continental and Navy codes, also complete direc-
tions for erection, care and use of the outfits purchased.

Dear Sirs:— New York, N, Y.
I purchased one of your 1-inch Spark colls in 1911 and it 1s still glving
® good hot spark as if 1 had bought it to-day. FRANK DEVIDE.
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The “Electro” “Arlington (NAA) Baby Timer”

De Luxe Receiving Cabinet
Wave Lengths: Min, 200 Meters; Max. 1,200 Meters

The “Arlington Baby I ———
Timer" i3 without ques-
tion the most compact, the
amallest, as well as the
most wonderful little time
receiving cabinet on the
market to-day.

With a falrly large
aerfal, it will recelve sta-
tions such as Arlington

NAA) over a distance of
.000 miles with ecase. For
a little outtit it has no
peer in sclectivity,

Very fine selectivity is
had hoth with condenser
and tuning inductances.
The tuning is sharp and
accurate and you will be
amazed at the ¢learness of
the recelved signals, |

In this outlit a stand- No. HEK4433
ard Auato  Transformer
type of tuning inductance is nsed, This type makes for great selectivity
as practically no cnergy is lost in the transformation. This makes it in &
sense more eflicient thin most loose couplers on the market to-day.

The outfit acts ximilar to an interference preveoter. because the varia-
ble condenser i3 cspecially connected for efficient selrctive tuning.

The “Arlington Baby Timer” is recommended for use with an osell-
lating vacunm_ detector for undamped waves if external conncections are
made as per diagram furnished with the cabinet.

It can of course be used with any detector and any good sct ef
phones.

FULL BAKELITE FRONT

As in all onr De Luxe setx, the entire front of the outfit is made of
BAKBLITE. This material is now used in all high grade commercial
outfits, It {s much more expensive than hard rubber. It has these
advantages: It has a beautiful black finish which it never loses. Unlike
hard rubber, It never warps. It is the best electrical insulator known to
sclence to-day, barring none. 1t does not collect, condense or absorb
moistare—a very Important point to consider in a wireless receiving
cabinet. Al our binding posts, switeh-points, nll wiring, ete,, are directly
mounted on the Bakelite Pancl, This is the very best as well as the most
expensive method known to science to-dny, Ilut when you want a Radio
Cabinet, you want the best. Rakelite is" TTIE best. We can't afford to
use screw contacts so we solder every connection. It's expensive but it
makes a better outfit,

The variable rotary Condenser unsed is our famouns 17 plate No,
BEK9210 type. None better can be made. The cabinet is of mahogany,
with a hand rubhed piano finish. A!'l workmanship is of the highest
grade throughont. Al metal parts heavily nickel-plated and hand buffed,
Six generous nickel binding posts and  four ctehed nawe plates are
furnished.

Explictt diagram showing hook-up as well as vartous clever connec-
tions is furnished with the outfit.

By placing a loading coil in the aerial circult, longer waves can of
course be recefved with this outfit.

For a low priced radio cabinet outfit, this one is unmatched. Our
illustration I8 hut a poor attempt to convey an adequate picture to you.
You must see and try this outfit—words eannot describe it.

Size over all 8%x6x2 inches. Shipping weight 4 1hs,

No. HEK4433 “Electro” “Arlington (NAA) Baby Timer” as do- $850
scribed ......... ... ..., D 900000 0000000000a000000000 J
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The “Electro” “Key-West (NAR)” Radio Outfit

DeLuxe Receiving Cabinet
Wave Lengths: Min., 200 meters; Max. 2,000 meters

ITere is a high grade
long wave, long distance
outtit.  Will receive mes-
suges from large stations
such as Key-West (NAR)
Klorida, over a radius of
1.250 miles on a medium
aerial, Longer distances
with a larger aerial. Ar-
lHocton (NAN) time sig-
nals e¢an be copled per-
fectly with either a good
crystal or vacuum detec-
tor,

FPor a high grade me-
dium priced outtit, this
ciabinet  cannot  be  sure
passed, It stands in a
by itself,

Waonderful  selectivity
fx nvxisted by the 43 plate
rotary variable  conden-
ser,  which  i8  shunted
deross the secondary, This
copdenser, by the  way,
has o most decided influ-
ence upon the whole sys-
temn and the tuning ean be
controlled very acenrately
by its means,  VFor very
fine tuning, switch selece
tors No, 2 and No. 3 are

NO, ADNX 1111 used,

In this outfit a elosoly
ecoupled tuning inductanee of highest selectivity wiving peculinr qualities
is employed. The inductances are wound on special tubes and their halance
is so perfect that great selectivity is guaranteed, On aceount of the close
conpled transformer used, practically no energy ix lost in the transforma-
tion, thus making the outlit more eflicient than most loose couplers on
the market,

As the tuning is very sharp most interference ean remdily bhe elimi-
nated. ‘The outlit therefore in nany respects is a fine interference pre-
venter.

Onr “Key-West NARY ont’it ean be used with any kind of erystal or
vacumm  deteetor,  We also furnish a diagram showing how anidamped
waves can he received with this eabinet, using an oscilinting  vacuum
detector,

e ®c,
%,”

FULL BAKELITE FRONT

As in all onur De Luxe setx the entire front of the outfit is mnide of
BAKELITH. ’''his material now uxed in all high grade commaereial
outfits, It is far wore expensive than hard rubber. It has these odvan
tage A Dbeautiful hlaek finish which it never loses,  Unlike hard rmbber,
it never warps. It ix the hest electrical insulator, known to science to-
day, barring none, It does not cotleet, condense or absorb maoisture
a very important point to consider in a wireless recefvine eabinet.  All
our binding poste, switeh-paoints, and nll wiring, ete., ure directly meoeunted
on the Bakelite PPanel. ‘T'his is the very best as o well as the most expen-
give meothod known to scicice to-day.  But when yon want a Radio cabinet,
vou want the best. takelite is THI best,  IFnrthermore, every connection
{s moldered, not simply o <erew contact

The variable rotary Condenser used in onr famous 43 plate No.
DX%41 type. None Dbetter ecan be made.  The cabinet is of mabhogzany.
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with a hand rubbed piano finish. All workinanship i8 of the highest
grade throughout, All metal parts are heavily nickel plated and ﬁnnd
uffed. . Six generous nickel biuding posts and seven etched name plates
are furnished.

Explicit diagram showing hook-up as well as various clever connec-
tions is furnished with the outtit. By placing a loading cofl in the aerial
circuit, longer waves can of course be received with this outflt,

This very handsome Radio outfit cannot be matched ‘anywhere at our
irlce, Tt {8 not only very compuct, but is readily portable as well, It
ooks mare like a $10.00 outfit; with its expensive Bakellite front, once it
is in your station. It is a Jittle beauty all the way through and our illus-
tration does not do it justice whatsoever. You must see the "Key West”
to fully appreclate fit,

Nize over all SxAx4%, inches. Shipping welght 6 1hs,

No. ADX1444 ‘“Electro” “Key-West NAR” Radio Outfit s
described ......... ... ... ... ... DO0000006000000 5 $14‘00

The “Electro” “Sayville (WSL)”’ Radio Outfit

De I.uxe Receiving Cabinet
Wave Lengths: Min. 450 Meters; Max. 2,500 Meters

Our “Sayville
(WSL)” outfit” was
originally  planned
for jewelers’ use. As
can be readity un-
derstood au jeweler's
outfit must be of
commercial type,
must be highly se-
leetive and  practi-
calty free from ine-
terfercnce.

Al this and
much more 8 ac
complished  with
this eilicient set.

Time signals
from sueh stations
as Arlington (NAX)
are received  with
the greatest easce
aver o radins  of
1,500 miles on  an
aerial having 310
meters, Thls s ac-
complished  with
any good crystil or
vacuum detector.
on larger  acerinls
the receiving dis-
tance of courso is No. AHX4455
increased, . .

Very sharp tuning ix had particularly with the center switch selector
of the primary transtformer winding, ‘The two, 43 plate, rotary variable
condensérs are particularly useful for tuning waves around 2500 meters in
length, TIHE CONDINSENR AP CFIHE RIGHT HHAN A SHORT CIRCUIT-
ING ARRANGEMENT FOR INCREASING TINE WAVE LENGTH, WIHEN
OI'EN THIS CONDENSER REDUCES THE WAVE LENGTII AND AMA-
TR STATIONS CAN TIIEN BE RIECEIVED WITII EASE,

In this ontfit we use vory efiicient, closely conpled tuning inductances
AND A SPECIAL VARIOMETER (O placed at rizht anglex to the tnning
inductance. This constructlon is original with ux and the entire arrange:
ment of closely coupled inductances ix mere efficient than wmost .oovse
couplers, as practicaliy no energy is lost in transformation.

VA
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The “Electro” “Sayville (WSL)"” Radio Outfit
(Continued)

This outfit is highly selective especially on long wave lengths. It is
an ideal jeweler's set and the better, up-to-date amateur will be proud
of this fine set. Four blnding posts for the phones are used in order that
two sets may be attached to the outfit,

By means of the three switch selectors nearly all interference can be
eMminated, which is especially important when receiving tlme signals.

Our “Sayville (WSL)” outfit can be used with any kind of detector
elther crystal or vacnum type. A diagram is furnished showing how un-
damped Waves can be recelved with this outtit by using an osclllating
vacuum detector.

FULL BAKELITE FRONT

As in all our De Luxe sets, the entire front of the outfit is made of
BAKBLITE., This material {8 now used in all bhigh grade commereial
outfits, 1t is far more expensive than hard rubber. It has these advan-
tages: It has a beautlful black finish which 1t never loses. Unlike hard
rubber, it never warps. It is the best electrleal insulator known to science
to-day, barring none. It dees not colleet, condense or absorb moisture—a
very important point to cousider In a wireless receiving cabinet. All our
binding posts, switch points, all wiring, ete., are directly mounted on ths
Bakelite I'anel. This is the very best as well as the most expensive method
known to science to-day. Iut when you want a Radio Cabinet, you want
the best. Bakelite is THE best.

To insure the maximum of efficiency we solder every joint and contact.
This mcans longer range and a guarantee of long life for your outfit. We
don’t use screw connections anywhere,

@ [he two variabhle rotary condensers used are our famous 43 plate No.

DX9241 type. None better can be made. The cabinet is of mahogany,
with a hand rubbed piano finlsh, All workmanship is of the highest grade
throughout. All metal parts are heavily nickel-plated and hand buffed.
Eight generous nickel binding posts and scven etched name plates are
furnished.

FxrHelt dlagram showing hook-up as well as various clever connec-
tions is furnished with the outfit,

By plactng a londing coil in the acrial cireuit, longer waves can of
course be reccived wita this outfit.

This highly efficient set stands unmatehed in this country to-day. Tt
18 of genervus propertions and represeuts a good deal more than what
we ask vou to pay for it. It looks Dbusiness and will give your station
a commniercial loaking appearance. Our illnstration does the handsome set
but seant justice. You can’t adequately show mahogany, nickel and
Bakelite jn a black and white fllustration,

Size over all 12x10x3% inches. Shipping weight 9 lbs.

No. AIIX1455 “Flectro” “Sayville (WSL)” Radio Outfit as
deseribed oL e $18'00

When ordering one of onr Tuners, Loose Couplers, T.oading Colils,
Receiving Cabinets, ete.; permit us to present you free with our eompli-
ments the following lessons of our famous “WIRBLIISS (COURSE’: lesson
No. 4 “The Principles of Wireless Telegraphy” or lessons Nos. 8 and 9
“Receiving Apparnta” or lesson No, 12 “The Hook-Ups and Connections’
or lesson No. 11 *‘‘Operation of Instruments.”
© You will learn how to tune your station properly and how to get the
most out of yonr instruments., Just attach your free coupons to your
order. I"ar further information consult colored section of this catalog
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The “Electro” “Tuckerton (WGG)” Radio Outfit

DeLnxe Receiving Cabinet
Wave Lengths: Min, 780 Meters; Max. 3,20, Metere

The need of a genuine amatenr suited set has been long relt by the
varfous manufacturers, and after & considerable amount of research and
experimental work, on our part, our engineers have finally devised an
outfit which will cover ALL the faults inherent in outfits manufactured
heretofore. We are the only company which has succeeded in perfecting
Such an outfit and it will do everything that we claim for it.

This ontfit while eminently suited for the better amateur class, s
bighly recommended for jewciers’ use, for the reason that the set is
exceedingly compact and fool proof to & very high degree.

Time signals from Arlington (NAA) as well as other stations sending
ont the time twice daily, are received with astonishing ease with this
outflt, signals are recelved over a radius of about 2,500 miles on a medium
size ﬁerial, in connection with a “Radiocite” or a vacuum detector, or
any other sensitive detector and a good set of phones. With very large
and highly elevated aerials the receiving distance is of course increased.

' NO. BFX4466

SLIDES BACK AND I'ORWARD

This outfit is of the loose coupler type, especially balanced for fine
and efficlent tuning., ‘I'le loose coupler is of the very latest approved
type. The afr space between primary and secondary is reduced to a
minimum, Both coils are wound with silk coveredy copper wire—not
enamel, the latter having proved inefficient for all fine tuning,

The primary is8 counected to two switch selectors, (shown at left in
our {llustration). The selector switch at left connects every tenth tnrng
it 18 uscd for coarse tuning, The s ector switch at the right connects
every turn of the first 24; it is used for very flne tuning,

A similar arrangement is used on the sliding necondurlyi Here two
rets of switch relectors MOUNTED ON A BAKELITE PANPL are nsed;
the top switch is for coarse tuning, the bottom one for filne tuning, When
receiving, the switches of both primary and secondary are manipulated till
the signals come in with maximum strength,

An additional switch is included with the outfit which short circuits
the detector when the amateur wishes to transmit, so that the heavy cnr-
rents produced by the transmitter do not affect the detector crystal, This
switch {8 located below the two primary switches, The switch is a very
essential part and has been overlooked in the past by ALL comranies
manufacturing wireless cabinets,
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The Electro * Tuckerton (WGG)” Radio Outfit
(Continued)

For selective tuning the secondary should be loosely coupled with the
primary by pulling it out from the primary and carefully tuning the
secondary or left-hand condenser. It will be found that exceptionally
fine tuning is obtained with this arrangement when once experience i
obtained in the matter of handling the various parts of the outfit.

The secendary slides back and forward on two heavy nickel plated
brass rods. It slides with wonderful ease and is pushed in or out of
the primary by merely grasJ)lng one of the secondary switch knobs,

e outfit 18 so designed, and the circuit so arranﬁed that it is pos-
sible to use it as a receptor for undamped waves. t is necessary to
connect an additional loading coil in the aerial circuit to receive long
waves, as stations which employ undamped wave generators use wave
lengths exceeding 4,000 meters, Two of our No. DX8486 Tuning Colls
can be connected in serles and will work satisfactorily, in conjunction
with the “Tuckerton” receiver for receiving wave lengths up to 6,000
meters, with a moderate size aerfal. A suitable antenna for this kind of
work should consist of one or two wires 300 to 600 feet long and about
80 feet high. Under normal conditions, with the above aerial and a
roperly tuned oscillating Audjon, there should be no trouble in receiving

u&opeun stations such as Nauen and Eilwiese with this wonderful
outfit.

Our famous No. 9240 Variable Condenser is used. None better can be
made. The cabinet is of mahogany with a hand rubbed piano finish.
Al workmanshli) is of the highest grade throughout. All metal parts are
heavily nickel-plated and hand buffed. Six generous nickel binding posts
and five etched name Dlates are furnished.

}FYULL BAKELITE FRONTS

As in all our De Luxe sets the entire front of the outfit is made of
BAKBLITHE. This material is now used in all high grade commercial
outfits. The switching panel of the movable secondary is of Bakelite too.
It is far more expensive than hard rubber. 1t hus these advantages:
It has a beautiful black finish which it never loses. Unlike bhard rubber
it never warps. It is the best electrical insulator, known to science
to-day, barring none. It does not collect, condense, or absorb woisture—
a very important point to consider in a wireless recelving cabinet. All
our binding posts, switch-points, all wiring, etc,, are directly mounted
on the Bakelite I'anels. ‘This is the very best as well as the most expen-
sive method known to science to-day. Lut wheu you want a Radio cabi-
net, you want the best. Rakelite is TIIE best. Every counectlon is
soldered. We don't use screw contacts anywhere.

Our “Tuekerton” (WGG) Outfit cun be used with any kind of erystal
or vacuuin detector. We also furnish a diagram showing low undamped
:jvaves can be received with this cabipnet, using an osciliating vacuum
etector.

This very fine De Luxe cablnet is without 2 shade of doubt one of
the greatest bargains in the country to-day. 1t has been designed for
professional work and will stand a good deal of abuse, 1ts like will
not be found anywhere. It is not a small set nor too large to be
clumsy; it is just right, works right and keeps on working right, long
after youn have forgotten the modest price we ask for the set

We are sorry that you can't see this outfit before buying it for our
illustration does it a great injustice. IHow can we show the piano fin-
fshed cabinet, the Rakelite fronts, he sparkling posts and the “works™
in a lifeless picture? When you hold the cabinet in your hands and
after you have tried it you will appreciate just how much we underesti-
mated it. We can build outfits better than we can talk about them, Try
us and see. Look at our testimonials, they talk better than we could.

Size over nll is: 21%x7x6% Inches. Shipping weight 15 1bs.

No. BFX4466 “Electro” “Tuckerton (WGG)” Radio Outfit as $26 00
deseribed ... ... ... e .

Dear KSirs:— Ilamliton, Ont., Can.
I hought one of your D.S. tuning coils and two of your detectors and
must say they work fine. ¥. HOLIDAY, JR,
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The “Electro” Commercial Wireless Receiving Outfit

Our long experience in quantity manufacture has enabled us to design a
.standard commercial recelving outfit which, for price, fintsh, durabilit h
flexibility, tuning qualities and long range, is absolutely unsurpassed. It
will tune to any wave length from 200 meters to 10,000 meters and the
selectivity is so perfect that interference {8 ahsolutely impossible. Guar-
anteed under normal conditions and when used with an aerial 150 feet
long and 100 feet high to recelve 2,000 miles.

No. GEX1387

Case is of solid mahogany hand rubbed and finished thronghout and
rlosing entirely to make it dust proof. Convenient handles also make it
portable.  Coupler is of navy type of mahogany with switches on the
primary, one of which controls the winding in groups of ten turns and
the other in individual turns. ‘T'he sccondary has a switeh of odd but
eflicient design. There is a 43 plate rotary condenser across the primary
which can be disconuected at will by a switech, There is also a 43 plate
rotary variable condenser across the sceondary,  For extra long wave
lengths a loading coil with 7 points s provided. Two detectors, one a
erystal type amd the other the eelebrated Radioson, ensure always one
detector in good order. For the most perfect results with both detectors
a rotary potentiometer and proper switches are provided as is a suitable
blocking condenser. Needless to say all wiring is concealed and all switehes
are mounted on hard rubber and wherever possible of the rotary type.
The binding posts are large, and well finished and all marked by afckel
name plates. Al metal is nickel plated and polished. Oue pair of 4.0
ohm "Government” receivers are furnished and of them nothing more need
be sajd. Altogether it forms an outfit designed for commereial work,
especially on ships, The outfit is absolutely guaranteed in cvery respect
and of all those supplied by us not a single owner has made one complaint

Cabinet size is 48x16x20 but the size can be slightly altered to suit
special needs. Net weight is 50 1lbs, $75 00
No. GEX1387 “Electro” Commercial Recelving Outfit as described >

Shipping weight S0 lbs.
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The “Electro” “Nauen (POZ)” Radio Outfit

De Luxe Recelving Cablnet
Wave Lengthe: Min. 150 Meters; Max, 8,500 Meters

No, CIX4477

One of the finest designed radio outfita which was ever brought
ont by any radio concern is our “Nauen (I'UZ)” RRadio Outfit which con-
stitutes the most modern receiver.

This outfit is so designed that the circuit is eapable of receiving both
undamped and damped wave stations. It has a minimum wave length of
150 meters and a maximum of 3.0 meters which covers practically the
eutire range of modern radio practice.

Every “Nanen” ontfit which we furnish is thoroughly tested in every
respect ; both for efliciency and operation. The outtit has a range of 3,500
to 4,000 miles with the use of a vacuum detector and a moderate size
antenna. With a crystal rectlfying detector, it is possible to use this set
to receive stations 2,000 niiles away, under almost all counditions, thus
enabling the amateur to receive messages at all times which is impossible
with most of the apparatus put out by other companies,

his is the only outtit which will stand severe usage, as the con-
struction of the varlous parts of it is so rigia and durable that it may be
bandled in any manner. It is the only outfit really suited to club use
where it is continually handled by the varfous members,

The cost of this outfit is so small as compared with usual hlgh grade
receiving sets, that it makes it applicable for ordinary radio club use,
and we are certain tbat the good qualities inberent in this sutfit will
revolutionize the amateur fleld.

The outfit contains two sets of primary switches for controlling long
wave reception for use in receiving continuous wave stations, In receiving
long waves, switch blade No. 1 is turned towards the right, afd the sec-
ondary is placed weli within the primary. The secondary switches are
placed on the extreme right hand switch point, thus using the complete
winding of the secondary. The pointer of the left hand condenser should
be set at 100 of the scale, thus giving maximum capacity to the outfit.
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The “Electro” “Nauen” (POZ)” Radio Outfit

. - (Continued

n recelving short wave lengths, such as 600 meters and, below, switch
No. 1 {8 re-set to contact on tge left in order to connect the right hagd
condenser in series with the ground, thus decreasing the natural wave
length of the outfit. The switches of both the secondary and primary
:re ﬂmnipulated until the incoming signals are heard at the maximum in-
ensity.

For selective tuning the secondary should be loosely coupled with the
primary by pulling it out from the rimarg and carefully tuning the
secondary or left-hand condenser. It will be found that exceptionally fine
tuning is obtained with this arrangement when once experience is obtained
in the matter of handling the various parts of the outfit.

This outfit 18 of the latest approved loose-coupled type. The secondary
and the primary come as close together as is possibie without touching
each other. The secondarf slides back and forward on two nickel plated
thick brass slider rods. It slides with wonderful ease and {s pushed in
or out of the primary hy merely grasping one of the secondary switch
knobs. These switch selectors are mounted on a BAKBLITE panel which
slldes hack and forward with the secondary.

The outfit is so designed, and the circult so arranged that it is pos-
sible to use it as a receptor for undamped waves. This Is accomplished
by an additional coil placed within the cabinet and forming part of the
outfit. By merely throwing in the coil in the circuit by connecting in
switch No. 2 to the right, it 1s possible to receive continuous wave sta-
zions. It is necessary to connect an additional loading cofl in the aerial
circuit to receive long waves, as stations which employ undamped wave
f,enerntors use wave lengths exceeding 4,000 meters. Two of our No.

X8486 Tuning <Coils can be connected in serfes and will work satisfac-
torlly, in conjunction with the *Nauen’” receiver for receiving wave
lengths u?‘ to 6,000 meters, with a moderate size aerfal. A suitable antenna
for this kind of work should consist of a single wire 300 to 600 feet
long and about 50 feet high. Under normal conditions, with the above
aerial and a properly tuned oscillating Audion, there should be no trouble
in receiving European stations such as Nauen and Filwiese.

Two variable rotary condensers are used, the No. 9240 and our
famous 43 plate No. DDX9241 type. None better can be made. The cabinet
is of mahogany with a hand rubbed piano finish. All workmanship is of
the highest grade throughout. All mectal parts are heavily nickel plated
and hand buffed. Six generous nickel binding posts and four etched
name plates, are furnished.

A dlagram of connections is supplied with the outfit giving full details
of connections and various hook-ups for use with the outfit.

Our “Nauen (POZ)” outfit can be used with any kind of crystal or
vacuum detector. We also furnish a diagram showing how undamped
waves can be received with this cabinet, using an oscillating vacuum

detector.
FULL BAKELITE FRONTS

A8 _in all our De Luxe sets the entlre front of the outfit {s made of
BAKELITBE. Thls material {8 now used in all high grade commerctal
outfits. All our binding posts, switch-points, all wiring, etc., are directly
meunted on the Bakelite F’anel. This is the very best as well as the most
expensive method known to science to-day. But when you want a Radio
caglnet, you want the best. Bakelite is THE best. Every connection is
soldered. We don't use screw contacts anywhere,

This extraordinarily fine outfit, constituting the finest of our De Luxe
sets, i8 head and shoulders above any Radio receiving outfit, selling at
twice or thrice the price we ask for it. It is of generous design, but not
clumsy by any means. It will make a station have that commercial look
wherever used with a good pair of phones and a good detector.

We wish you could come to our factory and look at this outfit for
the {llustration ‘conveys but little conception of the fine appearance of
thie our best outfit. You must see the “Nauen” to appreciate It.

8ize over all 174x113%x7 inches. Shipping weight 15 1bs.

Ne. CIX4477 “Electre” Nauen (POZ) Radio Outfit as de- $39w
scribed (..l L. il e ceselesieee coleiiese oo d
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“Electro” 300-Mile Receiving Outfit

A really excellent outfit that is dependable, tunable within a very
wide range and remarkably flexible for so reasonably priced an outfit.
The range of 300 to 500 miles is obtained with a 4 wire ‘L™ aerial 100 ft.
long and 30 ft. high.

Outfit consists of:
1 No. DBE12002 Loose Coupler. 1 ABE10000 Fixed Variable Con-
v denser,
Sy AN 0SS 1 FK10010 Junior Fixed Condenser.
1 pr. No. CX8090, 2,000 ohm Phones. 1 No. BEK9240 Rotary Variable Con-
v A denser.
1 No. BIYK8487 Loading <Cofl. 1 No. AK2501 Code Chart.
1 Wireless Course in 20 Lessons, 1 Blue Print of Connections,
Wire for ‘Connections.

No. ADEK3030 “Electro” 300 Mile Recelving Outfit, complete as $14 50
.

escribed ........... 50000R00000000 P R R

Shipping weight 12 lbs.

“Electro” 500-Mile Receiving Outfit

An outfit which wiil give results comparing very faverably to those
given by most so-called “professional” sets. Tunes perfectly and has
perfect interference protection. The range is very conservatively stated and
is based on the use of a 4 wire L aerial 100 ft. long and 40 ft. high.

Outfit consists of:
1 No. H) 14000 Professional Loose 1 No. BEK9210 Rotary Variable Con-

Coupler. s
1 No. AEK7777 Universal Detector. er
1 No. BEKS8187 Loading Coll. 1 No. FK10010 Junior Fixed Con-
1 pr. No. DXS8070, 2,000 ohm Re- denser.
CERLTE: 1 No. AK2501 Code Chart
1 Complete Wireless Course in 20 : .
Lessons, 1 Blue Print of Connections,

Wire for Connections.

No. AHEKS3050 “Electro” 500 Mlle Recelving Outfit, complete 18 se
a8 described .......... 0000000 s .

Shipping weight 25 Ibs.
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“Electro” 1000-Mile Receiving Outfit

The outfit you have been looking for.
Its range of 1,000 to 1,500 miles is certain

long and G0 ft.

results and beautifully finished.

with an L aerial of 4 wires, 150 ft.

Simple to operate, sure to give

high. WIill receive

undamped wave stations with a tikker and has frequently received foreign

messages in New York,
ference prevention,

1las remarkable tuning capacity and perfect inter-

Outfit consists of:

1 No. HX14000 Professional Loose
Coupler,

1 No. HEK4500 Loading Inductance.

2 No, DX0241 Rotary Variable Con-
deunsers,

1 pr. No. FX1305 2,000 ohm Trans-
Atlantic I’houes.,

No. CCEK3100

1 No. CEKSSSS Detector,

1 Blue I'rint of Connections.

1 Complete Wircless Course in 20
Lessons.

1 No. AK?2501 Code Chart.

Wire for Connections.

“Electro” 1,000 Mile Receiving Outflt, as described $33'50

Shipping weight 30 1bs,

“Electro” 1500-Mile Receiving Outhit

Iated at 1,500 miles but has done 3.000 miles very regularly on 1 %

wire aerial 175 ft. long and 80 ft. high.
fnstrument outfit J)ossible to produce.
waves with a tikker perfect and its every part as sub-

work on undampe

stantial as it is possibie to make ft.

superb,

The finest example of an assembled
The tuning range is unusual, its

The finish on every instrument is

Outfit consists of:

1 No. AFX1399 Navy Type Loose
Coupler.

1 No. HEK4500 Loading Inductance.

2 No. DX9241 Rotary Variable Con-
deunsers.

1 pr. No. GX66668 3,000 ohm “Gov-
ernment’ Receivers,

1 No. CEKS8888 Detector.

1 No. ABE10000 Rotary Variable
Condenser.

1 Complete Wircless Course in 20
Lessons.

1 No. AK?2501 Code Chart.

Wire for Connections.

No. DBGE3015 ‘“Electro”

described .. ... 1500 Mile Tecelving Outfit, as $42.75

Shipping weight 35 1bs.
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“Electro’” 3-Mile Sending Outfit

A simple untuned combination of instruments that will easily sead
from 1 to 3 miles with a 50 ft. 2 wire aerial 30 ft, high,

Outfit consists of::
*1 No. CCK1087 -inch Bull-Dog 3 No. CK1001 Dry Cells,

Spark Cofl. 1 No. AK2501 Code Chart,
1 No. IE9221 1 pint Leyden Jar. 1 Complete Wireless Course in 28
1 No. BK9220 Spark Gap. Lessous,
1 No. CE1118 Telegraph Key. 1 Blue Print of Connections.

Wire for Connections.
No. FX2003 “Electro” 3 Mile Sending Outfit, as described...... $6 m
Shipping weight 12 1bs. *
* This outfit can also be had for a range of 5 to 8 miles by substi-
tuting one of our No. DGEI088 one inch Bull-Dog Spark Cofls and adding
3 No. CK1001 Dry Cells, making up our

No. HBE2008 ‘“Electro” 8 Mile Sending Outfit, as described.... $8 25
Shipping welght 15 1bs, “

“Electro” 15-Mile Sending Outfit

An outfit that any amateur can be proud to own. Its range 15 com-
servatively stated and has been greatly exceeded on a 75 ft. 4 wlre aerial
40 ft. bigh. Its tuning is sharp and the emitted wave very penetrating.
Finish excellent throughout.

Outfit consists of:

1 N% gXIOBQ 2-jnch Bull-Dog Spark 8 No. CK1001 Electro Dry Cells,
oil,

1 No. DX8271 Electro Helix, 1 Blue Print of Connections.

1 No. BK9220 Spark Gap. 1 Complete Wireless Course in 20
1 No. BEK9260 Condenser. Lessons.

1 No. ABE1117 Telegraph Key. 1 No. AK2501 Code Cbart.

Wire for Connections.

No. AHX2015 “Electro” 15 Mile Sending Outfit, as described.... $18.00
Sbhiopirg weight 25 lba,
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“Electro” 50-Mile Sending Outfit

For 110 Volts A. C. or D. C. Current Only

A reasonably priced outflt that bas done wonderful .work,
of 75 to 100 miles is not at all unusual.
note that is easily read and very dependable.

and uausually sharp,

A range
Gives a bigh pitched and sharp
The tuning is very simple

Outflt consists of:

1 N% GGES8050 13 K.W. Transformer
oil.

1 No. BHES000 Electrolytic Inter-
rupter.

1 No. DX§271 Electro Sending Helix.

1 No. BXy212 Wireless Key.

1 No. AFh10V99 Key Condenser (to
absorb spark).

1 No. DGE331 Plate Con-
denser.

1 No. DE8001 Fused Knife Switch,

1 No. AKKX2382 Rotary Spark Gap.

1 Blue Print of Connections.

1 Complete Wireless Course in 20
Lessons,

1 No. AK2501 Code Chart.

Glass

Wire for Connections

Ne. CBEK2050

“Electro” 50 Mlle Sending Outfit, as described.. $32 50

Shipping weight 90 1bs.

“Electro” 100-Mile Sending Outfit

For Operation on 110 Volts Alternating Current Only

A commercial outfit for the price of an amateur one.

Its high grads

apparatus as combined here has sent as far as 207 miles using &8 4 wire

aerfal 100 ft. long and 60 ft. high.
its adjustment.
made.

Tunes sharply and clearly and holds
It is as dependable as any professional outfit can be

Outfit consists of:

*1 No. CAN9281 I
Core Transformer.

1 No. BX9212 Wireless Key.

1 No. AEK10099 Key Condenser (to
absorb spark).

1 No. DGE531A Special Glass Plate
Coundenser,

K.W, (losed

1 No. FX9600 Oscillation Trans-
former.

1 No. AKX2382 A.C. Rotary Spark
Gap,

1 Complete Wireless Course in 20
Lessons,

1 No. AK2501 Code Chart.

Wire for Connections

No. DEX2100 “Electro” 100 Mile Sending Outfit, as described.. $55.00
Shipping weight 125 1bs.

¢ The same outfit can be supplied with a 1 K.W. Transformer and Con-
@ensers giving it a range of over 200 miles at our extra price of $72.00,

making the entire

No. AAGX2200 “Electro' 200 Mile Sending Outfit, as descrlbod..$ll7-00
Shipping weight 225 1bs.
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RADIOCITE

TESTED FOR SENSITIVITY

‘The most wonders
ful of all Wireless
Crystals

Use Radiocite in
your detector and

then forget it

The Wireless Crystal that DON'T Jar Out

RADIOCITE Is the most wonderful of all radio crystals. It is more
sensitive than Galena and far more seositive than ANY other crystal o:
mineral, RADIQCITE is a specially selected grade of a rare crystal chemi-

cally treated by our own secret pro-
cess.

The mineral that looks like
liquid gold. It has a highly, won-
derfully polished surface giving it
a perfectly burnished appearance.
This crystal is now in use by sev-
eral governments, and is conceded to
be the most satisfactory of all, It
fs used with a medium stiff phos-
phor bronze spring, or with a stiff
silver wire, about No., 30 B. & 8.
Gauge. One of the important fea-
tures of RADIOCITE is that it does
not jar out easily. Fach crystal is
tested out individually for sensitiv-
ity and guaranteed. RADIOCITE
comes packed separately in a box,
wrapped in tin-foil. ¥Full directions
for use accompany it. RADIOCITE
can be mounted like any other crys-
tal; it may be clamped between
eprings, but it is best to set it in
Hugonium soft metal. Money re-
funded if our claims are not sub-
stantiated.

Shipping weight 2 oz.

No. EK3939 Generous plece of test-
ed RADIOCITE. I're-
paid ...... 0000000

The one up-to-datc mineral which
every amateur must have.

Cleveland, Ohio,

Liectro Importing Co.
233 Fulton St,,

New York.
Gentlemen :—

Your piece of radiocite re-
ceived in excellent condition
and am glad to inform you
that it is without doubt the
best mineral ever put on the
market, It has any silicon or
galena heat forty different
ways and back again. [ have
tried it out on an indoor set
consisting of a plece of bare
copper wire 20 feet long, a gas
pipe ground, a forty cent de-
tector and a pair of 2000 Ohm
phones. This set was used
merely for the purpose of test-
ing Radiocite and the results
obtained “knocked me off my
feet.” I have not yet tried it
on my big set but if it works
as good as it did on the small
set—why, I'll have “some” set.

Yours truly,
L. PLACEK,
316 W, 84th St.,
Cleveland, O.
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The “Electro” Radioson Detector

“THE ULTRA SENSITIVE ELECTROLYTIC”

This deteector to-day is with- (I’atents Pending.)
out question one of the niost sen-
sitive, and from an operating
standpoint, the most satisfactory
one manufactured. The Radioson
is far more sensitive than most de-
tectors and will bring in messages
which cannot be heard with other
detectors,

The Radioson Detector is the
outcome of ycars of expensive ex-
periments and embodies features
new and unique.

The Radioson Detector is the
only detector suv far developed
which peeds no adjusting and can-
not get out of adjustment. It can-
not be knocked out by nearby
sending stations, never loses {ts
sensitivity and inessages come in
clear and distinct even while the
detector is shaken violently. You
no longer lose part of an important NO. DEK9300
message because your detector lost
its adjustment if you use the Radioson Detector,

The aeid as well as all other parts are sealed in the detector. It is
absolutely clean and safe, and it i3 adjusted to its highest sensitivity at
the factory. Kvery Radioson cartridge undergoes tive different tests before
it is finally sealed. You cannot change the adjustment without smashing
the glass or by passing a high tension current through it, The Radioson
detector I8 always ready without adjustment on your part.

The Radioson is clean and compact and easy to handle. It works as
well on a shaky table as on a concrete foundation. For receiving on board
an ageroplane, shaky boat, train or automobiles where violent vibrgtion
is inevitable, the Radioson cannot be matched and this regardless of its
higher sensitivity over other detoctors, .

1t is neeessary to use two dry cells (three volts) in connection with the
detector. These cells may be of very small size, such as a flashlight battery.
A curious part of the improved Radioson is that it does not sound at all
like an electrolytic detector, but the sound coming in over the telephone
receivers s exactly the same as that of a crystal detector. The sound is
much sharper and clearer than the ordinary electrolytic type,

The RADIOSON practically requires no attention, it is always ready for
use and the operator never loxes part of a message on account of bother-
some as well as annoying adjustments common to every other detector.

Another curious feature of the improved Radioson is that it tends to
become more sensitive with age; the wireless waves passing through it
seemm to have a bencficent effect upon it. 1t does not matter whieh way
the Radioson is hooked up, that is, whether the anode or the cathode is
connected to the aerial; it works with the same intensity elther way. In
this respect it is exactly like a crystal detector and as o matter of fact
works exactly like one.

The Radioson can only be used with a 2.000-ohm headset or one with
higher ohmage. Lower resistances than 2,000 ohms tend to shorten the
ife of the detector.

The Radioson is absolutely guaranteed by us in all respects. We
guarantee safe dellvery to you under all circumstanees. We will further-
more refund your money to you upon proof that the Iadioson is not exactly
as represented by us.

Gentlemen :— Knox, Pa.
The Radioson Detector I received is a “Peach.” T am using it along-

side of a very sensitive Galena and it is not only louder, bot clearer and

always in adjostment. V. E. Smith.
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The “Electro” Radioson Detector

(Continued)
The Radioson {8 only sold complete as shown. Radio-
. v son exchange cartridges are only furnished to users of the
easvan instrument providing the original cartridge is returned to

e oLt .

us elther whole or broken.

Specifications: The Radioson consists. of a heavy In-
sulated base, on this is mounted a very large solld hard
rubber standard, which supports the heavy nickel plated brass spring. The
spring holds the Radioson cartridge in place by a positive string action.

The cartridge i3 easlly snapped in and out by sfmply lifting the spring
upwards. There are two extra large nickel blndin(f posts. Size over all
4x2Y,x3%. All metal parts are triple nickel plated and highly polished.
Base is felt covered. This extremely neat insxtrument has already been
introduced in a number of commercial radio stations.

The very highest degree of sensitivity of the Radioson Detector is
brought out by the use of our No. BX9255 Rotari; Potentiometer. On
account of the very minute amount of current used by the Radioson only
a potentiometer will provide the fine control that will bring out the best
that is in this remarkable detector. Of course, a potentiometer is not
absolutely necessary but since you will want the best results attainable it
will pay to use a potentiometer with your Radioson.

No. DEK9300 “Electro”’ Radioson Detector (complcte)............ $4 50
Shipping weight 2 1bs. O

No. BEK9301 “Electro’” Radioson Cartridge only (see note above) $2 50
Shipping welght 1 1b. O

RADIO “DE LUXE” CRYSTAL SET

FOR COMMERCIAL, NAVY AND ARMY OPERATORS

Lo¢ 15 a very efficient outfit which
wvery Radio Operator should bave on
his table or carry in bis pocket. It is:
“The right thing in the right place,
and the right place for the right thing.'’

No more bunting around for that
piece of crystal when the sigoais are
not coming In strongly. no more soiled
b i ke and broken crystals lylog around {a

RS, e e o e & drawer's corner,

23

Our Radio ‘'De Luxe'' Crystal Set not
only obriates this, but the high class
minerals furnished with the outft will
prove s boon for every operator.

The outfit consists of a water- and
dust-proof, air-tight box of special con-
struction, as per illustration. The box
can be carried easily in the pocket onm
account of its fiat and neat sbape.

1t contains:

One plece of tested Radlocite.

One plece of tested Galena.

One piece of tested Silicon.
Furthermore, one 18 Karat Gold Cat-
\v:l:or and t;o nhoshnhor bronze cat-

whiskers of different shapes.

LD LEPE It is not necessary for us to indulge
bere upon the merits of our ‘‘Radioeite’ Crystal, as it is in universal use to-day in all well equipped
Radio Stations; we will, however, adi 8 few words of explanation concerning the quality of the
two other minerals which we furnish with our set:

We use only Galena of the best and purest grade, especially selected cubic crystals, carefully
tested and ultra sensitive,

Our Silicon is fused material, imported by us from England. and we have a good sized stock
of same always on band. Every plece is selected and tested. the same as our Galena and Radiocite.

QOur tested Minerals should be bandled only with pincers, never with bare fingers. We recommend
strongly tbe use of the Gold Catwhisker with our ‘‘Radiocite.’’ It is epecially invaluabie on board
ships, as the gold can't rust and no oxidation can set in between the point of the catwhisker and the

mineral.
Ne. BX3131 Radio ‘‘De Luxe™ Crystal Set. as described above............ Cvives
Shipping weight 1 Ib. $2'oo
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THE “ELECTRO” RADIOCITE DETECTOR

NO. CEKs83888

The “Electro” Radiocite Detector $ 3 50
With Gold Catwhisker —

POSITIVELY THE MOST SENSITIVE CRYSTAL DETECTOR MADE

FEATURES

Gold Catwhisker Ultra-Sensitive
Bakelite Base % In, Felt Sub-base

Non jar-out Adjustment Lock
Quadruple adjusting Range Non Surface-leaking
Loug distance tested Rotary Detector Cup

L A 777,

There are to-day hundreds of crystal detectors on the market—many
good cunes, and more bad ones, However, but few of them are built aiong
scientific lines. and most of them leave it to you to select whatever crystal
you care to use,

Common faults with other detectors:

Wand or marble hases. DBoth leak, and badly at that, particularly the
latter, due to metallic veins.

Nearly all detectors are easily “jarred” out,
Nearly all have catwhiskers or contact points which oxidize readily.

Most detectors are hard to adjust—and don’t keep the adjustment,
because they have no locking arrangement,
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The “Electro’” Radiocite Detector
(Continued)

They are only as sensitive as the crystal you use with them,

The “Electro” Radiocite Detector constructed along scientific lines by
our Mr. H. Gernshack, is the outcome of ten years of experimenting to
develop a REAL detector which should have none of the many faults listed
above. Not alone has Mr. Gernsback succeeded In solving the baffling prob-
lem, but the Radiocite Detector has many other fine points not found in
uny other instrument. Mr, Gernsback in whose laboratory can be found
ahnost every style of detector ever made to-day uses no other type than
the Radiocite. You wil feel the same way once you have used it for ten
winutes,

The Radlocite Detector combines sefence plus good construction, plus
highest sensitivity known to-day, plus horse-sense. No funny springs,
levers, balls or other expensive freak contraptions are used. But what
we do use is the best that money can buy. Everything is on a ;| :nerous
scale, no skimping is allowed.

CONSTRUCTION

BASE.—We use Bakelite 3¢ IN. THICK the best insulator known to-day,
as well as the most expensive. Marhle, Wood, Composition, Hard Rubber
ALL LEAK, either due to poor inherent insulation or by surface lenkage.
On a damp day the best hard rubber base leaks, because it condenses
moistire, thus making a shunt between binding posts, etc. Bakelite does
uot do this., Neither does it warp or crack. IT IS PERFBCT.

ADJUSTMENT.—A hcavy hronze casting, triple nickel plated WEIGII-
ING 14 1b. carries a very heavy shaft on both sides of which are attached
two hard rubber Kknobs 114 in. in diameter. In the center of the shaft a
small tubalar rod is inserted, carrying the little thumbserew “B.,” which
in t¢rn helds the eatwhisker wire. By this simple method the eatwhisker
.ah be exchanged for another one In five seconds, Now look at the illus-
tration and observe the slot in the large casting.

This simple slot makes it possible to LOCK THE CATWHISKER by
means of the hard rubber adjusting knob “A” WITHOUT DISTURRBING
THE CATWHISKIR ADJUSTMENT IN ANY WAY WHATSOEVER., The
knob “A” simply locks the central rotating shaft, without displacing the
catwhisker as much asx a millionth of an inch, No other detector bas any
such wonderful locking feature.

Two knobs are used for the following reason: For very fine adjust-
ment one hand rests on one knob while the fingers of the other grasp the
other knoh, The hand resting on the one knob simply acts AS A BRAKE,
A moment’s reflection will show that this method is infinitely better than
a single hand adjustment,

Moreover with this detector, BOTH HANDS REST ON TIIE TARBRLEF
while adjusting. All the-e features must appeal to the wireless enthusinsts
who know how diflicalt it isx to adjust the average detector.

CATWHISKER.-—We furnish two of these, One of 14 KARAT GOLD,
tinpossible of oxidation, the other of phosphor bronze,

Most detectors are out of adiustment a larize part of the time, simply
recause the tip of the fine catwhisker oxidizes, je,, rusts, Gold does not
» xidize hence we use it. Yceu will be surprised how little adjusting ‘he
[Laddiedite pecnires,

QUADRUPLE ADJUSTING RANGE.—This wonderful range is only to
be feund in the Radiocite Detector, It positively beats everything for
quick and complete searching out of the most sensifive crystal spot.

1. Rotating the two large knobs, adjusts the catwhisker for best con-
tacting pressure.

2, Pushing the knobs from one side to the other (3 in. tinvement
allows for this) gives the catwhisker ample lateral motion,

The Rotating Detector Cup, rotated by means of the knurled in-
sulating ring, serves to bring almost every point of the crystal under the
catwhisker,

4. Slding the Detector cup backwards or forwards completes any
possible adjusting that can be imagined.

Kinally the detector can he screwed on the table with the crystal
towards you or away from you, The adjusting is accomplished equally
well elther way.
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NOT JARRED OUT.—This is a very important feature. The long fine
catwhisker wire iy so light that it needs a very heavy knock to displace
it. To deaden any jar or kriock we empl ’iz a % IN, THICK SOFT FELT
STUB-BASI) (not shown in illustration). his makes the detector practi-
cally jar proof. Think of this when you want to buy a detector.

RADIOCITE CRYSTAL THE MAIN FEATURE.—“A detector s no
better than its crystal.” We come out with this strong claim, supported
by evidence from thousands of users:

Radlocite is the most sensitive erystal known to-day harring none, Tt
{s more scnsitive than galena, zincite, or silicon. Evidence?

We have thousands of unsolicited testimonials on haod, We
could print pages and pages of thenl, hut lack of room forbids., ¥¢ you
want to know more about Radiocite refer to the page where Radiocite is
listed in this catalog,

BACH DETECTOR TRHRSTED FOR SENSITIVITY AND FOR LONG
DISTANCE, DBefore the Radiocite crystal Is set in the Rotary cup with
“Hugoniun,” it is tested by two operators, under actual werking condi-
tions,  Only the very best and most sensitive crystals are used in this
detector. You will be amazed at the sensitivity of this crystal: there i3
nothing like it. Long distance records are broken every week with Radio
cite, 1000, 2,000 miiles are every-day performances. Wil yon use the best?

All \\nrl\man-xlllp and finish hlgheat thronghout All metal parts are
triple nickel-plated and hand-huffed. Two very ‘arge binding posts are
used.  The Bakelite base is highly finished. “Fhe bright nickel on the
black Bakelite baxe gives the whole inctrument a rich appearance, not
poszible to reproduce ndoqu.xte]y in our illustration, which at best does
the m\trmm-nt scant justice,

i e B4 XS ",u in, Shipping weight 3 Ihs, $3 50
No. 1\8%8 lleetro’ Radiocite Detector, as described....... a O

“Electro” Cardboard Tubes

We have had such a persistent demaud for cardboard tubes for *
winding radio coils, ‘Fesla coils, high freguencey colls, phantom
coils, and for all other kinds of similar experiments, that we
finally decided to list these.

Al our tubes are made of special gray seamless
board and there are no seamsx showing on any part of
the outside of the tube. °Uhey are perfectly No. 62
smooth and clean, while the most Q R
important part is that all our No. 81
tubes are absolutely aecurate and Z
perfectly round. These tubes are
built of specially treated paper,
are aged and are guaranteed not
to shrink even after being treated
with «<hellae or other compounds
after winding on the wire, This :
is an important consideration, as most ordinary mailing tnbm are llut tit for
winding purposes becniise thm shrink after n certain time, the wire then
becoming loose, ‘This is absolutely obviated hy our specially treated tithes,
and they will save quite a good denl of annoyuanee, time and materinl wasted
as must become apparent to any experienced Kxperimenter who has ever had
to do wark of this kind, Yes, our prices are high, hut our tubes are worth it.

The color of the tubes is light ;.'rn sizes over all are as follows:

No, 61--4-11/16 in. high: 44 in. dinmeter: % in. wall

No. 62534 in. high: Hl4 in. diameter: 4 in. wall
No, 63— T in. high: 4% in. diameter: % in. wall
No, 64--12 in, high: 23§ in. diameter; % in. wal!
No, 65 -2 in. high: 5% in dinmeter; Y% in. wall

The No. 65 tuhe is not shown in our illustration as it s 2 very large size,
This type is used in our regular No. 4508, 15,000 meter loading coil. We
guarantee these tubes will please you. Once used, always used.
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*Electro’” Cardboard Tubes
(Coutinued)

At the present time we are not prepared to furnish any other tubes than
the ones listed here, although we will take orders of special sizes for quan-
tities. In that case it must not be for less than 300 tubes. Smaller orders
cannot be tilled. Get our prices first,

No. 61 "Electro’’ Cardboard Tube, as described, each............ $0 25
Shipping weight 1 1b, o
No. 62 ‘Electro” (ardboard Tube, as described, each............ $0 35
Shipping weight 1 1b. .
No. 63 "Electro” Cardboard Tube, as described, each............ $0 35
Shipping weight 1 1b, o
No. 64 ‘Electro” Cardboard Tube, as described, each............ $0 25
Shipping welght 1 1b, Q
No. 65 "Electro” (Cardboard Tube, as described, each............. $0 75

Shippiug weight 5 1bs. M

The “Electro” Galena Detector

WITH A PIECE OF TESTED GALENA AND ROTARY DETECTOR CUP

The preference of many amateurs for a light
contact crystal detector has caused the advent of
our Galena Detector. To evolve a detector of this
type demanded no particular skill, but to con-
struct a detector with EVERY advantage here-
tofore enjoyed by this class of detectors required
much and long study. And above ail this de-
tector is presented at a lower price than many
nmore costly detectors and far inferior to ours.

With this detector it isn’t a case of simply
another detector on the market with the usual
faflings of those now on the market. It's the
application of a really new method of adjust-
ing a sensitive cat-whisker so it will apply as
light or heavy a contact as is desired and all
this by use of the simplest means imaginable,
NO. ABE9700 yet so simple that it wasn’t thought of all

these years. The surest sign that the “Electro™
Galena Detector is a hit is the compliment that we have been paid by a
competitor:*who copied it exactly in appearance though not in material
or working (&ua]ity. Better make sure you get the best by ordering the
“Flectro” to-day.

‘he’ base is of solid hard rubber composition, 3% in. thick, solld
standard heavily nickeled and pollshed adjusting screw of hard rubber
composition 1 in. in diameter, contact spring of phosphor bronze, nickel
plated and polished; crystal contact of phosphor bronze wire properiy
coiled and pointed. Binding Posts are our Standard Hard Rubber. The
cup is surrounded by a knurled fibre ring, and can be rotated, so that
every point of the Galena can be reached.

By reason of the fact that the contact spring moves through an arc
and the crystal cup moves on an eccentric, every spot on the cn(l) can be
touched. he spring being held down by a screw cannot slip and lose its
adjustment due to vibration. Size of Detector, 314x3% in.

No. ABE9700 Detector complete a8 described. ....cccenvsssceecsss $1 25
Shipping weight 1 1b. *
No. AEK9701 Detector as descrlbed but with a TESTED “RADIO- $l 50
CITE” crystal, the best there 18........cc0000000000ae M
Shipping weight 1 1Ib,

A plece of TESTED GALENA, set in the Detector-cup with HUGO-
NIUM soft metal is furnlshed with No. ABE9700 Detector and a plece of
TESTED RADIOCITE set in the Detector-cup with HUGONIUM roft
uetal is furnished with No. AEK 9701 Detector.
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The “Electro” Universal Detector Stand

WITH ROTARY BLIDING DETECTOR CUP

Our Universal Mineral-Crys-
tal Detector Stand was devised
by ns after long gg(perimentlnf
and stands in a cldss by itself,
It is used chiefly for experimen-
tal purposes and has the most
sensitive arrangement of aniv de-
tector on the market. t is
hardly necessary to waste words
on the superiority of this instru-
ment oOver other similar ones,
By studying the illustration the
many excellent features of this
detector will appeal even to the
layman.

The crowning achievement,
however, is found in our new
rotary sliding cup. The brass
cup has a massive knurled fibre
ring and the lower part of the
cup is fashioned in such a man-
ner that it can slide hack and
forward in the metal slide. ANY NO. AEKTI1?

PART OF THE DETECTOR

SUBSTANCE can thus be touched by the detector point. Ours is the first
detector to achieve this. Furthermore, the entire cup can be slid out
entirely and another on® suhstituted in 5 seconds. The upper double
spring arrangement has a blunt brass point, to make contact with the
crystal or mineral. A phosphor bronze cat-wisker contact not shown in
the illustration is supplied with each detector.

The novelty i3 that with this Detector we furnirh a quantity of SOFT
MBTAL which is packed around the cryvstal or mineral into the detector
cup. This soft metal, IIUGONIUM, is furnished in a small bottle and
when placed in hot water immediately melts. Upon cooling it becomes
hard as copper. All metal parts are nickel plated and polished, and
mousted on an insulating base. Two hard rubber binding posts are pro-
vided.

When yon buy a detector you are buying the most important part
of your wireless receiving outfit. The finest receiving set is no better
than its detector. When you buy the ‘“Electro” Universal Detector stand
you are buying a time tested plece of apparatus that works not some-
times or once in a while, but every time. You can’t make a mistake by
buying the best at the price of most lower grade articles,

THIS DETBCTOR IS EQUIPPED WITH A TESTED GALENA CRYSTAL:

wmd  Size overall 2%x41°~3% in.

No. AEKT77"7 New Uuniveraal Detector Stend, an dmrlbed...$1 50
Shipping weight 1 1b, hd

No. CE7778 Hugonlum, soft metal, to mount crystals or $035
minerals, oz. bottle. Shipping weight 4 0z.....0..

No. CET118

Gentlemen : — Jersey City, N. J,
Am just after recelving my Universal Detector and Buzser and am
very much pleased with both, especially the Detector.
ANDREW SBCHMIDLAPP,
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The “Electro’’ Tuner

3300 METERS
PATENTED FEB. 1, 1910

NO. DX8486
The “Electro Tuner” which we present is umloubtedli one of the best
e

examples of a high grade commerecial tuner. We were t very first firm
building this style, aud there is no doubt whatever that this tuner is the
most popular one we* manufacture. The type described herewith is the
tenth style evolved, and we believe it is impossible to further improve
on it. Our long years of experience vouch for superority.

A Few Words to the Uninitiated.

Take two violin strings, having equal length and stretched with equal
tension. If now one is sounded with the bow, the other will sound in
unison, although it has not heen touched. The two strings are tuned, or
both have the same tume, The same thing is true of piano strings and
tuning forks.

The tuning coil for wireless purposes accomplicrhes a similar purpose.
Roughly speaking, if your friend has an aerial 60 fcet long and you have
an aerial 40 feet long, theoretically you cannot receive from his station
because you are 20 feet short. Now the tuning coil, having hundreds of
feet of wire wound on its cylinder, makes good your deficiency. By moving
one of the sliders your aerial (connected tv the tuner) will be made arti-
ficially longer. Finally the slider passes a point where the total length of
the tuner wire has reached 20 feet. 'This, added to the aerial, gives GO
feet totai—you are in tune with your friend's statlon. Thus a tuner
accomplishes the purpose to tune in in other stations, to tune out unwanted
ones, etc.,, etc. In other words, though your aerial is not very big, you
can, with the aid of the tuner, select the signals from other stations
having larger aerials than your own.

The wave length of the “Electro Tuner” with 100-foot flat top 4-wire
aerial 100 feet high is 3300 meters. This tuner is perfectly adapted to
receiving from undamped wave stations and if 3 or more of them are
used in serivs on a fair sized aerial you can receive from the European
stations perfeetly. According to the latest researches it is BARE WIRE
WOUND by our special process. ‘I'he convolutions approaeh up to 1/100
inch and are wound with amazing precision, making finest tuning possible.

Gentlemen :— Moscow, Idaho.
I roceived order aif O. K. The toner was better than I had expected.
The wire and ground clamp are also very good. GEORGE CURTIS,
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There are over 300 convolutions of copper wire, and this tuner
will tune as accurately as % meter. The wire is secured by means of a
secret process and we will exchange any coil WITHIN TWQO YEARS I¥
THE WIRE SHOULD COMB LOOSE OF ITS OWN ACCORD.

All woodwork is of bhest seasoned oak, hand rubbed finish cf the
highest order. 'The base hae holes so the instrutnent can be screwed to the
table or wall, The two metal siider rods are double nickeled and highly
polished. Our well-known hard rubber sliders are used, one BLACK for
ground, one RED for aerial. This feature i{s found only on our instru-
ments.

Our patented sliders are equipped with a medium hard BRONZE BALL
which does not wear down the wire of the tuner. Our slider in this
respect is the only one that can claim this truthfully. DBesides being
made of hard rubber, grouns through your body by way of the slider
is impossible, There are frur of our famous hard rubber binding posts,
which give the tuner that *classy” appearance. Ifach post is marﬁed. w
stands for the wire convolutions; 8 for slider.

Size antlune; over !il"l' l!lx?ﬁ'? inches,
Shipping weight G 1bs,
No. DX81R6 "Electro Tuner” double slide, as described., $4‘00

The “Electro’” Tuner, Jr.

PATENTED FEB, 1, 1910

While the “Electro”
Tuner  previously de-
seribed may be used to
“‘tune in” for the larg-
est stations, we have
had a large demand for
a Double Slide tuner
of a smaller design
and present our friendt
with »nur *“Electro
Tuner, Jr.”

It is wound with
about 300 turns of bare
copper wire, and in-
stead of one slider two NO. BX9950
are used. This gives a ¥
finer adjustment. Our Patented BALL BRARING Sider is used on this
coil. It has 4 binding posts,

'The construction of this cefl s the acme of perfectien. Coil ends are
of molded hard rubber giving the instrument a beautiful appearance. All
metal parts finished in nickel plate.

The Rolling ball touches only one wire at a time and can not pos-
sibly wear out the wire. No other cofl can claim this. Springs rubbing
against the bare wire, as found fn other coils, wear the wire down quickly.
and the coil must be rewound. This is fmpossible with our cofl. Ours
is cheaper at the start, and cheaper in the end. Ilere’s how we make this
little marvel. 1NDS——polished hard rubber composition. A fine insulator
wonderfully strong and heautiful to look at.

TUBE-—Non-seamless—cearefully ¢’ vped and finished. They are wound
with bare wire (the best way). The wire can’'t come loose and will be
replaced if it comes loose without abuse within two years,

SLIDER RODS--Solid Square rods highly nickel plated and polished,
They are made to last and they do. On the rods are our wonderful
patent sliders, one red and one black—an exclusive feature found only on
our goods,

BINDING I'OSTS—are solid hard rubber composition. Can’t short
circuit, make perfect contact and look rich.

Sizes, 8 inches long, 3% inches high, 3% inches wide.

No. BX9930 “Electro Tuner, Jr.” (double slide) as described.... $2 m
Shipping weight 2 1lbs, M




48 The Electro Importing Co., N. Y., Mfrs.

The “Electro” Loose Coupler

RECEIVING TUNING TRANSFORMER
Patented Feb. 1, 1910

While an ordinary tuning
coll is admirably suited for
ordinary work it s not a suc-
cess where exceedingly fine
tuning is required. In fact,
even the best tuner canmot
tune within 10 per cent. ac-
curacy. Furthermore, now
that so very man{ stations
are working simultaneously,
we must have an instrument
which 18 capable of tuning to
an exceedingly fine degree
and be able to ABSOLUTELY

NO. DBE12002 ame out ANY unwanted sta-
on.

We experimented for months before we produced a loose coupler within
the reach of everybody. Not alone did we succeed but we improved the
old types to such an extent that ours has a far greater selectivity than
any similar instrument on the market NO MATTER WIHAT ITS PRICE.
Certain far off stations come in quite loudly even if the secondary s
pulled clear out as far as it will go, that {8, the air distance between
primary and aecondar{ is fully 2 inches. We found the connections as
per diagram to give best results, The variable condenser is especially
recommended and will be of considerable value. Any detector can
used, of course. Personallfr we prefer the Radioson Detector as the
signals come in very much jouder, '

The construction of the “Electro” Loose Coupler is of the highest
perfection.

.

Wood parts are of polished hard wood: metal
nickel plated. The wire on the primnary is bare wire
wound after the latest process, ensuring high efli-
cfency; 3 hard rubber binding posts and twe gen-
erous metal posts are provided as shown. If the
2-atmar s.srome tcoi0ox comen VAriahle condenser is not used, vost No. 1 remsins
SHAISIR SR VC W unconnected.

The secondary is machine wound with green silk covered wire, as {t
would be quite impossible to wind the very fine wire otherwise. 1t fs, of
course, highly important that no wire of one layer should cover any
other; in other words, the winding must be done with highest precisfon
only made possible with a special winding machine,

The secondary, projecting from the right has a large hard rubber
gwitch handle, which carries a nickel switch blade. This blade plays over
6 contact points, ro vary the inductance. The secondary coil heads ARE
OF HARD RUBBER COMPOSITION, the secondary slides freely on two
beautifully nickel-plated brass rods. On the primary one of our patent
sliders is provided as used on our other instruments. The secondary can
be moved back and forth with the greatest possible ease and will not
stick, or require two hands to move as is the case with even expensive
makes, Our loose coupler is built to pick up wave lengths up to 800
meters and as the majority of comn crcial and government stations have
only a wave length up to 600 meters, our instrument will be found to
respond in practically all cases.

Adjustment: When connections are made and detector is adjustedq,
move secendary up to the centre of primary, then adjust slider till signals
come in loud; then move secondary back and forth, while moving the
switch kneb back and forth, till position is found where signals are
loudest. Now the variable condenser is adjusted. Dimensions: ngth of
base 12 inches, width G”Inches. hcelghlt over :ll Gzéb.!:ches.

DBE12002 “Electro” Loose Coupler, as desc cstesrascsanse
No- Shipping weight 5 1bs, “’25
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The “Electro” Professional Loose Coupler

(RECEIVING TRANSFORMER)

The loose courler which we present herewith ia the outcome of long
and careful experimentation to produce an article that really does away
vith a’° the objections of the ordinary loose coupler,

Our professional loose coupler has been carefully balanced and the
secondary and primary have been wound according to the latest researches
in this art. The (iameter as well as the amount and the size of the wire
is highly important and the type which we present herewith is unusually
effective and we guatintee it to do anythlng and everything, even the
most expensive loose coupler on the market to-day will do.

NO. HX14600

This coupler {s made of hand rubbed, plano finished mahogany through-
out., Primary winding s of hare copper wire wound by our special
Emcess and there is one of our well known patented Hard Rubber Ball
sliders conveniently located on the side. This slider makes perfect contact
n only one turn of wire at a tiine and neVer wears out the wire. The
secondary wound with green silk covered copper wire is calculated for
long wave lengths and the crowning feature of it is the secondary switch-
Ing arrangement attached to the secondary. There are 8 switch points
to the rotary switch which is directly attached to the secondary. By means of
its knob the secondary can be moved backwards and forwards and this
arrangement gives the maximum of efficiency in the mirimum of time,
particularly when quick tuning is necessary. Thus the switch knob fis
used for switching in more or less secondary turns and for moving the
secondary backward and forward at the same time,

This feature as a rule is only found in “Navy’ style couplers and
this is the first loose coupler ever placed before the public, making use
of this expensive as well as ultra-etficient feature.

Kindly note that the entire secondary rotary switching arrangement
is buflt of selid MOULDBED HARD RUBBER, not wood or composition.
Also note partfcularly that the secondary coil heads are of MOULDED
HARD RUBBER COMPOSITION not wood.

Dear Sirs:— Newark, Ohle,

I have one of your Loose Couplers, Fixed COndensers, Detector and
2000-ohmn phones and am able to pick up Dnluth, Minn, (DM), along with
sther stations, I can bring them in very plain with your leose ceupler,

CARL HOWARD,
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The “Electro” Professional Loose Coupler
(Continued)

With this instrument, in connection with other good receiving appa-
ratus, nearly all large stations can be heard without much trouble.

R L e 2 PP P P72 77

(See article by Mr. R, Curtis of the U. & Navy in December, 1916, N

issuc of THE ELECTRICAL EXPERIMENTER. Using this iden-

tical coupler in connection with other apparatus, Mr. Curtis on the

U, 8. S. New Jersey, iaying off Massachusetts could hear the Nauen
(Germany) station in broad daylight—S8,000 miles!)
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“;hnt other $8.00 T.oose Couper could perform such an extraordinary
record ?

Only first class material is used in connection with this fine instru-
ment. All nickel-plated work is hand buffed, not merely polished. You
will be proud indeed to own this instrument.

There are flve large nickel binding posts, two for the primary winding,
one for the primary slider and two for secondary winding. The loose
(-olulpler has a wave length of 3,000 meters without the use of a loading
coil.

The “Electro” Professional l.oose Coupler is guaranteed to do the
work of any professional loose coupler, regardless of its price. Note size
of this loose coupler, base 154%x7%x7% high. Length of Primary is 5%
fnches; length of Secondary s 4% f{inches,

No. HX14000 Professional Loose Coupler ,.......... 0000000000000 $800
Shipping weight 10 1bs. O

The “Electro” Navy Type “3 in 1” Coupler

PEER OF THEM ALL

NO. AFX13499

With this we present an instrument to the advanced Radio enthusiast
that has not a counterpart on the market to-day. There are many Navy
'I‘yé)e Couplers on the market now, but we feel confident that you will
find in this instrument features that you never thought possible in such
a Coupler. We claiin it to be the acme of perfection of an instrument of
this kind, no expense or money having been spared to make it such.

We call this Coupler “3 in 1" for the reason that it not only has all
the Navy Type Coupler features, but in addition, with the same instru-
ment, we furnish a high grade loading cofl, as well as a variable con-
denser, the three instruments being all built in the one case. On the
Navy Tyge Coupler no sliders are used whatsoever, the tuning being
accomplished entirely by means of rotary knobs or switches. At the
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upper left side you will find twenty-four switch points for the primary
tuning, while at the upper right there are twenty-four switch pointg for
cutting in single turns, on the primary, thereby giving one turn to the
coll for every switch point,

This latter feature is highly important when working with an Audion
or a valve type Detector where exceedingly fine tuning is mecessary; this
improvement is one only found in professional couplers,

The third switch at the fower left side controis the variable condenger
which is also necessary for extremely fine tuning, while at the lower right
side is found the loading coil. by which long wuves can be tuned in withe
out taking recourse to a separate instrument.

The secondary, wound with silk wire, is caleulated for extra long
wave lengths, ‘There are 8 switch points to the rotary switch, which i3
directly attached to the secondary. By means of its Knob the secondary
can be moved backwards and forwards and this arrangement gives the
maximum of efliciency in the mintmum of time, particularly when quick
tuning is necessary., Thus the switch knob is used for switching in more or
less secondary turns and for moving the secondary backward and forward
all at the same time,

With this Coupler most all of the large stations can be heard with a
fair sized acrinl on account of its long wave length, and there will be but
few stations indeed from which you cuannot receive with this Coupler,

Only first-class material is used in connection with this instrument, Aifl
niekel plated work is hand buffed, not merely polished, There are four
large binding posts at the left, two small binding posts for the telephone
receivers in frout, The secondary coil ends are of hard rubber composition,
An absolutely distinct feature of this Coupler is found in the fact that
the front part carrying the various switches is not of wood nor hard
rubber, but is of BAKELITE, the latest electric product and more expen-
sive than hard rubber; it also gives the highest electrical insulation to-day
for this work, It is a black substance, alinost unbreakable and offers
much better insulation than hard rubber.

This Bakelite piate is placed at a slight angle in respects to the appa-
ratus; this makes the working very much easier than if it was placed
at right angles to the base.

The woodwork used throughout is mahogany, handrubbed, piano finish.
You will be proud of this masterpicce of Radio instruments.

Dimensions are as foliows: 19 in. long, 7% in. wide, 634 in. high. Ship-
ping weight 14 lbs,

No. AFX1399 The “Electro” Navy Type “3 in I'" Coupler, as $16 00
described, I'rlce ............c..ccviiiniierrnnniennan d

'l.'he “Electro’” Vario Selective Coupler

CABINET TYIE

In presenting this outtit the
only introduction necessary, Is
consideration of the fact. that
an outfit of this type convinced
the D. L. & W. Railread that
long Jdistanee eommunication
with trains in motion carrying
small low aeriais was not only
possible, but eminently prac-
tical.

It consists of a highly se-
leetive induction coupler of the
cabinet type in which all tun-
ing is done by switehes acting
on switch points, eliminating
sliders entirely. There are
three of these switehes: one
marked primary, having 25 eon-
et points, another secondary
with 7 contaet points, and the
third a loading circuit for long NO. FEK11000
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wave lengths, having 7 contact points, This outfit can tune to wave lengths
from 100 meters to 3,000 meters and its selectivity is so perfect, that with
4 stations sending at one time, we have been able to select any one station,
eliminating the others entirely.

The flnish is superb, the entire cabinet being made of highly polished
mahogany, with switches controlled by hard rubber handles, and the
binding posts and metal parts of brass, nickel plated. The size 9x9x2 in,
and welght of this outfit (less plhones and detector), being only 2 1bs,,
especially recommends it for service under conditions where space is at a
premium or where weight must be kept down,

The loudness of signals received is due to the variometer effect intro-
duced in this outfit which eliminates all open or dead ends in the windings.

This ts one of the smallest and most compact long dlstance wlreless
receiving outfit manufactured and we particularly recommen it FOR
RECEIVING TIME SIGNALS as sent out by the various U. 8. Government
Wireless Stations. The outfit may be used with any type of detector and
any phones but we particularly recommend the use of the No. DEK9300
Radioson Detector and our No. GX6666—3000 ohm Governnent Phones,
No. FEK11000 ‘“Electro” Vario Selective Coupler (no phones or $6 50

detector). Shipping weight 5 1bs.................. D
No. AHX11001 “Electro’” Vario Selective Coupler, conmplete with No. GX§6868

Government 3000 ohm FPhones and No. DEKS9300 $1800

Radloson Detector. Shipping welght 10 1bs........ *

The “Electro” Loading Coil

In order to receive messages from sta-
tions uslng very long wave lengths it be-
comes necessary to use a Joading cofl in
order to increase the natural wave length
of the ordinary tuning coil or loose coupler,
Our loading coll has a wave length of ap-
proximately 5,000 meters. If placed in series
with elther our No. DX848 or No, BX9950
tuning coils, or our No. DBE12002 coupler \

(in series with tlhe primary) or our “Inter- LoADING )
state’”’ outfit it becomes possible to catch No 8487

time signals from the Arlington Govern-
ment station using 2,500 meters wave
length, These stations can not be heard
with the ordinary tuner or coupler, as
these instruments usually do not go be-
yond 600 or 800 meters wave length. The NO. BEK8487

use of our loading cofl enables one to receive messages from almost any
station, no matter what its wave length, up to 5,000 meters, the capacity of
your outfit is increased enormously as you can practically receive most any
message from any radius.

There are six steps, each switch point representing approximately 800
meters wave length, and by simply revolvln% the knob most any wave
length can be. obtained. Of course, it must be understood that either a
loose coupler or a, tuner must be used in conjunction with this instrument
as it cannot be used by itself alone.

These progressive times when your amateur is only satisfled with re-
ceiving from only the most distant stations our “Blectro’” Loading Coil
is of especial value for Buropean stations use long wave lengths exclu-
sively which cannot be received without a loading cofl such as we offer
here for” so Jow and reasonable a price,

Wegqcannot praise this wonderful instrument too hlghlg and once used
you will not do without it. It is made entirely of hard rubber composition
with large hard rubber handle and hard rubber binding posts. All meta}
parts are niekel i)lated and highly polished; its size is in. in diameter
and 1% in. in height. The diameter of the hard rubber thumb handle is
1 im. B GUARANTER SATISFACTION, sz
No. BEK8487 Electro Loading Coll, as described. Price........ o

Shipping weight 1 1b,
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The “Electro” “Trans-Oceanic” Undamped Wave
Loading Coil
15,000 METER COIL

There i{s a distinct need of an extra long wave Z2 IN. IIGH
loading inductance for use in recelving the long
distance undamped sigrals from such stations as:
Nauen-POZ; Eilvise—OUI; Arlington—NAA; Tuck-
erton—WGG; Darlen—NBA; Clifden—5CN; Sayville
—WSL and over twenty other high powered, long
wave stations In all parts of the world. As an
example, the Nauen, Germany, station (call POZ)
transmits on efther of three waves, viz,,—6,300, 9,400
while 12,600 meters and 10,000 to 14,000 meter wave
fengths are quite common among the newer, long
range statlons. What thrills and what fascination
for the amateur, now that we have placed him in
a position where he can receive messages daily
from Germany on a moderately small aerial!

Such circuits as the Armstrong, which utilize
vacuum tube oscillating relays, in order to hear
stations working on waves of 10.000 to 15,000 meters
length, absolutely require a first-class inductance
guch as we present to our patrons herewith. These
waves can not be recelved otherwise. i

We are confident that our *“Trans-Oceanic’ long
wave tuning inductance will meet every demanil
that can be made of it. It 1s adjustable by means
of a seven-point switch mounted on the base in a
convenient position, as shown in the fllustration,
which /vy the way does the instrument but scant
justice. The inductance of the winding has been
carefully balanced and properly divided up in six
equal sections, in the latest approved manner so
that when used with a four wire, 300 foot flat-top,
“L" shaped aerial, placed 100 feet ahove the ground,
in conjunction with our Navi type or other large
gize louse coupler, wave lengths up to 15000 meters
and more can be easily tuned in. This considers
that the loading inductance {8 connected in series
with the aerial and-the loose coupler prinary.

The long wave lengths mentioned are also within
your range when the coil is used in the secondary
coupler circuits, as for instance in the Armstrong
hook-up, which requires two of these coils for the
gecondary or vacuum valve circuits (for exact con-
nections see The Electrical Experimenter, page 632, .,
for March, 1916; also pagel?ﬁg. .'{anun)ry. 1116. issfue NO. HEK4500
and page 337, November, 5, issue) and one for
the a(?rial or primary circuit unless you intend using 15,000 METERS
a special large size loose coupler capable of tuning in 10,000 to 15,000
meter waves directly, when only two are required. 1f this inductance is
employed with a 500 foot flat top. “L‘ design aerial, placed 100 feet ahove
the ground, 1T WILL TUNE UP TO 20,000 METERS WAVE LENGTH,
when used with any standard large size coupler, such as our Navy type.

Ordinarily and when a small loose coupler of 3,000 to 4,000 meters
wave length capacity, such as our “Navy type.” {8 used with a vacuum
valve detector (“beat” producer) the following auxiliary apparatus fis
necessary besides three of the “Trans-Oceanic” {nductances:

s Three .001 M.F. No. DX9241 and two .000¢ M.F.; No. BEK9240 varlable
/mdensers; one No. ABE10,000 0038 M.F, fixed variable condenser. It it
presumed of course that you have or intend to grocure the loose coupler,
vacuum valve and phones, which latter should be of 2,000 to 4,000 ohms
vesistance—the higher the better,
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The “Electro” ‘“Trans-Oceanic”” Loading Coil
(Continued)

It a “tikker” is used for interpreting the undamped wave signals
then the apparatus required includes two “Trans-oceanic” loading induct-
ances, one for primary and one for secondary ecircuits; a “Tikker” across
the stopping (tixed) condenser, No. ABEI0MW type; our "\uvy type”
coupler; two No. DX9241 001 M.F. variable condensers and °‘phones. No
detoctor or viacuunt valve is necessury. The Tikker should make about 200
interruptions per second. Dr. de Forest found that a crystal detector re-
duced the signal strength on long distance reception but one may be
used for ordinary work with the Tikker. The sound or piteh of the
received signal can be altered as desired by vapying the capacity of the
variable condensers in the Armstroug circuits; in “Tikker" circnits the
piteh is variable by changing the speed of the Tikker iuterruptions.
Good hook-ups and a discnssion on “Tikker” circuits are given on page
632, March, 1916, ELECTRICAL EXPERIMENTER,

The “Trans-Oceanic” long wave inductance measures 32 INCHES IHIGH
by 8 inches squire at the base. The extra heavy tube is machine wound
with a single layer of single silk covered, pure copper magunet wire of
ample size to keep the ohinic resistance down to a minimum, SMALL
COILS WOUND WITH FINE WIRE PRESENT A HIGH OHRMIC RESIST-
ANCEH AND CONSEQUENTLY A IIIGH DAMPING RFFECT. THIS IN-
DUCTANCE HAS THE LOWEST DAMPING FOR I'TR SPECIFIC INDUCT-
ANCE VALUE, OF ANY SIMILAR INSTRUMENT ON TIIE MARKET—
BAR NONE. The taps from each section are brought down inside the
instrument and through the heliew bhase to the multi-point switeh shown
in the illustration. No rwore reaching up in the air and tiring your
arms while adjusting the inductance. All wood-work is hand-polished
mahogauy, piano tinish. Metal parts heavily nickel plated, Al parts sub-
stantial and well designed. \nthlng to wear out or collapse at a critical
moment. The *“Trans-Oceanic” is really a eommercial instrument in all
respects: in design, werkmanship, etliciency and appearance. Order it to-
gay and bhe convin('ml.) T —_— -

No, HEK4500 ‘“Trans-Oceanlc” Undamped wave loading co
Price .. ..o iiiiieinnnes l ...... teeesaseesacaasn $8'50

Size 8x8x32 in, over all. \hlpplng \\l'l"llt 15 1bs.

The “Electro” Sliders

The accompanying cut (actual size) shows our
hard rubber ball-bearing slider (patented 17eh, 1.
1910), It ix the acme of perfection and surpasses in
eflicieney, quality, aceuracy, any slider ever placed on
PATENTED the market.

As it is non-metallic, it slides over the rod with

EEB,! astonishing ease, NO MICROPHONIC CONTACTS
§ ,.' are possible with this slider, no jars in the telephone.
191 C The brass ball is pressed evenly on the tuning coit

wire, while the phosphor bronze spring which makes
contact with the rod, presses firmly on the ball, en-
suring perfect contact at all times.

No. CL222 It can never stick, but responds at onee, qulckly

e - nd with astonishing ease. ALL OUR INSTRU-
MENTS ARE EQUI l'l’l‘D WITIHI OUR IPATENT SLIDER, WITHOUT
EXTRA CHARGE,

NOVEL FEATURE., We have devised the same slider in BRIGHT REDR
COMUPOSITION, for the Aeriai slide. and therefore equip all onr double
slide tuners, couplers, ete,, with one black and one red slider. This original
feature is a distinc(ive departure. We lead as usual. Sizes over all ¥ x%x1,
inch. Our new slider fits any %4-ineh square rod.

No. (E‘!‘!Z" lard Kubber Slider (blm k) complete with ball and $0 35

BPTEDE tvrierioeveeionneeooarosvenctssaroanassrs
No. (‘l-fl"‘t‘!n llard Rubber Sllder (red) complete wlth bnll and $035

BPFIBE coaceesecsennnranitioassarossitoseasssetossosnasssns
Shipping “eight 3 01. earh,
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The “Electro” Junior Fixed Condenser

THE CONDENSER THAT IS COPIED BUT NEVER EQUALLED

The "Electro Junior” Condenser is the
outcome of long experimenting and is the
SMALLBST AND NBATEST wireless con-
denser ever placed before the pnblic. It
has the largest sale in the U. 8. of a
condenser of this class. It is entirely
made of hard rubber composition and has
hard rubber binding posts. Size over all
2%x13 in., weight 3 ouneces. This con-
denser is used mostly to shunt across the
telephone receivers and is fnvaluable for
any of the mineral detectors. We guar-
antee that the signals will come in fully
25 per cent. stronger with the addition of
this condenser. A novel idea in connec-
tion with this instrument is that the dia-
gram of connections is pressed right in the NO. FK10010
condenser top as seen in illustration. (Ex-
planation of diagram (see fl11.): T.T. telephone receiver (or receivers); C.
“Junior” fixed condenser, arrows go to detector and battery, as the case
may be) Of course, the condenser can be used in other parts of the cir-
cuit and,two or three of these in any wireless station will prove a great
addition, not alone on account of the neat appearance of the instrument
but also on account of the increased receiving range of the station. The
condenser ftsclf is sealed in the case and there are no parts to get loose
and form bad connectlions,

One use for which thiy condenser i{s particulariy adapted is in the grid
circuit of a vacuum type relay such as the Audion, ete. It is here that
its small capacity and special construction make it particularly valuable.
Here also does its superior dietectric prove valuable for the ordinary surge
that occurs will never break down its insulation.

A comparatively recent development of the regenerative circuit such as
the Armstrong makes use of small fixed capacities. For this purpose the
No. I'K10010 Junior Fixed (ondenser is hard to beat. Its capacity is right
and flxed and nabove all every condenser is exactly like every other one
of its kind making thenmu perfectly balanced and interchangeable.

Of course a very comnion use for the No. FK10010 Junior Fixed Con-
denser is as a hlocking condenser where a very small capaeity conveniently
shaped and convenient for connections is required., It is then simply con-
nected in series with the crystal detector,

Another use for this condenser that its low price and size make par-
ticularly useful s iu conjunction with the test buzzer where it can be
used to produce a better wave form.

Thix condenser will positively Inst a lifetime and cannot be punctured
unless vou connect it across the spark coil. CAPACITY is 0165 M. F
No. I'K10010 *Electro” Junlar fixed Condenser, as described.... $0 m

Rhipplng weight 4 oz. °

Gentlemen ;— West Hoboken, N. J.

Some time ago I purchaxed one of your ‘“Interstate” receiving outfits,
and I wish to say that this outAit HAS FAR EXCEEDED MY EXPECTA-
TIONS,

A friend of niine purchased a tuning coil (a $2.00 coil) from another
firm in New York City. His coll Is four inches thick and a little longer
than the one on my outfit and yet I.can tune the Navy Yard, the Herald,
and several other stations, BETTER ON MINE THAN ON HIS.

The “Interstate” is the BEST OUTFIT FOR THE MONEY that could
be purchased. Yours truly, EDW. J, COTTERELL,
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The “Electro” Rotary Variable Condensers

17 PLATE
SIZE

$)50

43 PLATE
SIZE

542

NO. DX9241

The best rotary variable condenser made.

While the rotary variable condenser of the slide plate varlety is not
a novelty to the wireless amateur it was never manufactured by us until
all the faults were eliminated and a few virtues added. The rotary variable
condensers we present here, have exclusive features which make them more
valuable than others, yet, as usual, our price is lower. <Consider these
three features alone and you will be convinced: FIRST—THESE CON-
DENSERS ARE THE ONLY ONES MADE WITH A TRANSPARENT CASE
IN WHICH OIL CAN BE USED WITHOUT IT LEAKING., In this way
the condenser capacity can be increased FIVE TIMES and at the same time
the condenser can be used on higher potential currents than air insulated
condensers. Next, this cbndenser is the only one now on the market pro-
vided with screw holes so it can be screwed down to a tahle or iastru-
ment hoard, THIRD—THIS CONDENSER IS THE ONLY ONE NOW ON
THE MARKET WITH CONNECTIONS AT THE BOTTOM as shown in
the illustration. This form of construction costs us a whole lot more but it
makes a better instrument and cleaner wiring for you. No longer is it
necéssary to run unsightly wires up to the top of your condenser, for
our connections are only {& in. above the table level. Cover is made of
highly ’Folinhed hard rubber compgsition with a large scale that s easlly
read. he handle is knurled and a very convenlent size. The pointer is
ver{ rigid and clear and the handle has an exclusive feature permitting
of it swinging all around in a comPlete arc or stopping at the maximum
and minimum capacity. I'lates are of a special metal alloy, properly spaced
with separators milled to .0005 of an inch, and so supported that they can
never sli{) or short circuit. The base is of one piece of hard rubber compo-
sition, with a beautiful finish that will stay on. The case is a special hard,
clear flint glass cylinder, and by an exceedingly simple arrangement be-
tween same and-.the base, ofl may be kept in it without the slightest
possibility of leaking. Binding posts are our celebrated hard rubber
which look flne, make perfect contact, vet cannot be short circuited.e If
you want the finest rotary varfable condenser ever built get the “Electro.”
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No. BEK9240 has 17 plates and a capacity of .0004 microfarads,
No. DX9241 has 43 plates and a capacity of .001 microfarads,

No. BEK9240 “FElectro” Rotary Variable Condenser, 17 Plates,
size 434x2% in.. ... ............... " $2'50

Shipping weight 2 1lbs.
No. DX9211 “Electro” Rotary Variable Condenser, 43 Plates, $400
Bize 4%4x2%% In....................... 0000000000090 M
Shipping welght 3 Ibs,

The “Electro” Fixed Variable Condenser

THE BIGGEST VARIABLE CONDENSER VALUE IN THE U, 8.

This i3 one of the greatest innovations ever originated by us. Tuis
condenser supersedes our No. ABLE10000 wood case type and has the
following striking improvements. The case contains two fixed condensers
of different capacities. If the switch lever Is on point 1 the two conden-
sers are in series; this is the lowest capacity available. If lever is
moved to point 2, the smallest condenser ix in circuit. On point 3 the
large condenser fis Elnced in circuit., Thus it
will be seen that three distinct capacities are
provided for In this condenser. It i3 a proven
fact that different stations are heard with vary-
ing degrees of intensity, all depending on tge
capacity of the ground (blocking) condenser,
Very few persons realize that they cannot hear
certain stations for the sole reason that their
ground condenser is either too high or too low
in capacity. Tor that reason this new style
condenser was evolved by us and it has found
the instant approval of thousands of wireless
enthusiasts.

It is of especlal value when used on re-
generative wave circuits where a variable (C‘on- : —
denser is desirable, yet fixed capacities are es- -
peclally needed. It also fits in perfectly on NO. ABE16000
small receiving outfits as either a primary or
secondary loose coupler condenser, Tts convenient shape and rotary system
of operation 1s what will make its first appeal to you, Then will come
its working qualities that will convince you that our claims are not exag-

erated.

& This instrument is built on strictly scientifie prineiples after the latest
researches in condenser building. A special grade of dielectric is used and
the capacities of the condensers are correct and balanced to meet ail regular
wireless requirements. The switching arrangement is unique and we abso-
lutely gunrantee that neither the switch lever nor the switch blade will
come loose even through excessive use of the Instrument. Contacts are
of the self cleaning low resistance type.

The case is of solid hard rubber composition. as is also the thumb
screw. which Iatter Is polished; there are two stops to check the lever,
Our {llustration does the instrument but scant justice. It must be seen
and worked to fully appreciate it.

Sizes nre 4 in. x 1% in. Shipping welght 1 1b, $1 25
No. ABE10000 ‘“‘Electro” Fixed Variable Condenser......... Q

Dear Sirs:— Vanceburg, Ky.

T recelived he motor all right and I like it very mnch, also “The Elee-
trical Experimenter,” which is a fine paper. EDGAR PURDOM,
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The Gernsback Rotary Variable Condenser

Patented July 23, 1912

One of the most important
fnstruments in the wireless
receiving set is the rotary
variable condenser, yet, it is
strange to note that little at-
tention and experhuenting
has been devoted to making
it more perfect than rotary
types using intersecting
lates. Slide plate condensers
1ave faults that are hard to
eliminate, such as, short cir-
cuiting, jamming. low capac-
ity and Impossibility or get-
ting zero capucity, inabillty to
use in a horizontal position.

We therefore devoted our
attention to the solution of

7/ tm:i rlr))tary cm]ulo(;xser problem,
T3 ’ an ave evolved a new type,
NO. DX3500 using an entirely new ime-
chanical principle of operation
eliminating ALL the defects of the rotary plate type. As will be seen by
the illustration of the rotary condenser, the working parts are entirel
encased in a neat oak box, finished in the natural grain and highly polished.
A large rubber handle that is in  the handiest position imaginable
is used for manipulating the condenser, while a pointer indicates the pro-
portion of the total capacity iu circuit, on a neat scale. Two of our hard
rubber binding posts ure used on top of the box to make the conuections
to the receiving set, The apparatus being entirely contained in tie oak
case, makes the condenser duxt-proof,

As for the working parts, it may be stated that these are far simpler
than condensers using intersecting plates. The parts work in perfect uni-
son, with no friction or opportunity for wear. It is fmpossible for the

* condenser to get out of order in conséquence.

Among the many features embodied in our
condenser, we may state the most inmportant as
follows: The working parts do not intersect,
aud nothing can bind or drop its adjustment.
The conducting surfaces being separated by one-
thousandth part of an inch of dielectric material,
give the condenser an extremely high capacity,
which is guaranteed by us to be at least ten
times that of any other variable condenrer of
equal dimensions. The insulation is perfect. and
breakdowns are impossible. llowever, it musxt bhe
nnderstood that this is a receiving condenser and
not to be uxed on a transmitting outtit or other
source of high tension current. It will not break
down under static currents from the air which
flow through the receiving apparatus. No plates
with sharo edges being used, leakage is impos-
sible. Sbhort-circuiting of the condenser is im-
»ossible under any circumstances, The parts
heing  simiple and working with little friction
or wear, give the apparatus a long life, far in
excess of (fnther ('unf(lens&!tll‘ni. ol i {eht

g 2 TR It is fool-proof. nothing being In sig or

ENTERIORRVIBMNY expoxed so that it may be tampered with, Thls
variable condenser will work in any position. We lhave made the appa-
ratus with the handle on the side. so that the arm of the operator may be
rested while adjusting tlhe coudenser, giving greater aceuracy, and less
effort in the mabnipulation. No tightening screw or nut is needed to hold
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the adjustment at one place. It is self regulating and holds any adjust-
ment after the handle has been .left at the point desired. No amount of
shaking or vibration can affect the adjustment,
Finally, it is the best condenser at any price on the market, and you

cannot afford to use the others if you wish the maximum efficiency.

As usual we lead—others follow—and copy.

Rize, 94x06x4% inches, CAPACITY 01 M, T, $4 00
No., DX38500 Gernsback Reotary Variahle Condenrer (I’atented).. o

Shipping weight 7 1bs.

The “Electro” Professicnal Wave Meter

FOR WAVE LENGTHS FROM 1830 TO 1800 METERS

The up-to-
date wireless
amateur to-day
wants more than
a sendlng or re-
ceiving outfit
or both. Ille
wants to know
what he is send-
ing and what he
is receiving, Re-
alizing therefore
the need of the
radio enthusinst
for an accurate
measuring in-
struinent we de-
voted a great
deal of time and
money to per-
fecting one that
would produce
the maximum of results with the simplest of instruments and with a8
maxtmum of accurac: even when in the hands of a mere novirce,

Our Professional Wave Meter enubles you to easily find out what wave
length you are emitting and therefare to tune your station to comply with
the law which requires an amateur station to use a wave length of 200
meters or less. The law goes further and says you must emit a wave
with a decrement of 1/10 or lexs. Our wave meter enables you to so tune
rour station so it will emit a wave forin acceptable to the government.

In other words, our I'rofessional Wave Meter enables yon to read
wave lengths of either receiving or sending stations, alse to obtain capaci-
ties, inductances and decrements, and then when you are through using
vour wave ineter as such, JUST ADD A LOOSE COI'PLHER, TAKE OFF
YOUR INDUCTANCE COIL AND YOU 1HIAVE A FIRST CLASS RECEIV-

ING OUTFIT,
WIHAT IT CONSISTS OF:

Our Professional Wave Meter consists of two standard and aeccurately
wound inductance coils on a seascened and polished mahogany form having
two neat separable connectors convenicutly mounted for connections to
either of fhe coils, This form ix also cailled the exploring coil. When
noet in use it sets on a hapdy peg on the polished munhogany base. For
comnections we supply a 5 ft, silk cord, The detector is our standard
No. AIDK9701 RADIOCITE DETETOR whose sensitivity is so well known
that it requires no furtber mention. The c¢ondeuser is our accurate angd

When m‘derinﬁz one of our Wave-Meters, let us send you free with
our compliments, lesson No, 14 “Operation of the Instruments’” or lesson
No. 19 “The Mathematics of Wireless Telegrcphy” of our famous “WIRE-
LESS MOI'RSE" containing everything about Wave-Meters.

Just attach coupons No, 14 or No. 19 to your order. For further in-
formation see colored section of this catalog.
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The “Electro” Professional Wave Meter
(Continued)
pever varying No. DX9241 that is as near perfect as a condenser can be
made. All are mounted on a beautiful hand rubbed piano finish mahogany
base that will be an ornament to any station, The entire instrument rests
on soft rubber feet for extra Insulation. The directions that we supply
are as complete as it 1s possible to make them and yet are so simple
that they require no expert or tralned user to get perfect results with the
fnstrument. For readings we supply an accurate plotted curve that is of
course absolutely essential. Altogether everly Part is of very high grade
and assembled by expert mechanics so 1t will last and always be accurate

and reliable,
OPERATION:

Do you want to find out what your emitted wave is? Simply bring the
standard inductance near your sending helix or oscillation transformer.
Move your condenser needle to the position where signals come in loudest
in the receiver. Note the reading on your condenser and look for that
reading on your curve which immediately tells you the wave length In
meters, without lengthy mathematics. To read the wave length of an
fncoming wave bring the exploring cofl close to your tuning coil or loose
coupler and follow the same procedure.

Accuracy Is guaranteed within 3 per cent.; sufficlent for all commer-
cial needs and surely for all amateur purposes.

Remember we were not the first to produce a wave meter, but we are
the last. We have profited by the mistakes and experience of others and
can therefore assure you of the best at the lowest price.

For those who desire to make their own wave meters we can supply
the standard inductance separately, but this is only of use when employed
in conjunction with our No. DX9241 Condenser. We disclaim all accuracy
with other condensers., We urge, however, the purchase of the entire
instrument complete. For receivers we advise the use of any of our
better grade wireless receivers such as the Government or Transatlantic
types, but any good wireless receiver will do excellent work. Receivers
are not supplied with this wave meter.

Is your station up-to-date? If not bring it up-to-date by getting our
Professional Wave Meter at once,

No. HX 4488 “Electro” Professional Wave Meter, complete....... $8'00
Size Tx14x8 In. Shipping weight 10 1bs.
No. BEK1489 “Electro” Professlonal Wave Meter Inductance only, with
windilngs on one form, (see {llustration) wilth plug con-
nectors and 5 ft. cord and 2 cord tips, Price....... 2
Size 4x15% in. Shipping weight 1 1b. o

The “Electro” Ground Clamp

The most ingenious ciamp ever invented. In-
valuable to every wireless experimenter,

“A wireless outfit is not better than its weak-
est part’— which is usually a poor ground.
Fifty per cent. of all wireless troubles are due
to a poor ground. Our new Ground Clamp is,
of course, not used only for wireless work, but
for telephone, bells, telegraph and lighting work ;
in fact, everywhere where a good ground on which
YOU CAN DEPEND is desired.

It fits any gas or water pipe from % in. to
2 in. diameter. A tinned lug is provided to
attach wires, Clamp is installed in less than two
g minutes, Tools needed to install: A screwdriver
NO. AE10003 —that’s all! No wires to be wrapped around
pipes, which method always gives trouble, The
contact-band of our clamp (9/16 in. wide) is of pure copper with the lug
tin plated.
No. %Eloooa «“Electro” Ground Clamp, as described, each...... $0 15
Shipplng weight 4 oz. .
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The “Electro” Radiotone

HIGH FREQUENCY SILENT TEST BUZZER

The “Electro” RADIOTONE
was designed and constructed by
us first in 1912, but it did not
quite come up to our expecta-
tions and for that reason was
not listed by us until very re-
cently, Four years of experi-
menting flnally brought this
wonderful instrument to such a
high state of perfection that we
now have no hesitancy in pro-
claiming it the most perfect as
well as the most etliclent instru-
ment of its kind on the market
to-day, irrespective of price.

The RADIOTUONE is NOT a
mere test buzzer, it is intinitely
more. Mr. H. Gernsback who
designed this fustrument labored
incessantly to produce an instru-
ment which would fmitate the
sound of a high power Wireless
sthation a’%mheun: illll ah setb of
phones. s actually has been . "
achieved in the RADIUTONE. D O S1800
This instrument gives a wonderful high pitchc1 MUSICAL NOTE in the
receivers, impossible to obtain with the or(s)inary test buzzer. The RADIO-
TONE is built along entirely new lines; it is NOT an ordinary buzzer,
reconstructed in some manner. The RADIOTONE has a single fine steel
reed vibrating at a remarkablv high speed, adjusted to its most eflicient
frequency at the factory. Hard silver contacts are used to make the
instrument last practically forever. There is nothing to get out of order
—for there are no set screws, no adjusting screws, swhich in themselves
oroelajin an fustrument as unperfected.

75 0AM W ee
TRLEPHONE -

.

Yes, the RADIOTONE is SILENT. In fact, it 18 su siient that you must
place your ear almost on top of it to hear its beautiful musical note. If
You have to adjust your detector you appreciate just what this means,

early all test buzzers on the market to-day, scream so loud that you
hear them 15 feet and more away. How can you adjust a detector, when
you hear TWO SOUNDS, one outside of the phones. the other inside of
the phones? Nothing like this with the RADIOTONB, You hear the
sound where it belongs—in the phones.

How do we do it? First the steel reed is mo constructed that it can
not possibly create a loud sound In the air surrounding it. Tben by
acoustically inrulating the entire electrical unit, and by providing a heavy
felt base for the instrument, all outside seund is done away with,
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The “Electro” Radiotone (Continued)

The casing is made of hard rubber composition and there are three
of our well known hard rubber composition binding posts. The ones for
the battery connection are black, the one for the detector RED—a simple
refinement, but important to show E. 1. Co, attention to details,

Then too a big feature—COM-
PACTNESS., The RADIOTONE is
small and takes up but very little
room. Just the same, we wager you
will give it a prominent location on
your instrument table, because it
really is an exceptionally beautiful
instrument, one you will be proud to
show to your most critical friends.

As already mentioned the RA-
DIOTONEB is equipped with an ex-
ceptionally heavy green felt sub-base.
This gives the instrument a very dis-
tinctive appearance,

The RADIOTONE works best
on a single dry cell. Two cells may
be used but we do not recommend
this. The RADIOTONE can_ be
operated continuously if desired, if

Fig. 3 will T"OSITIVELY NOT STICK as
do so many test buzzers on the market to-day, and which must often
be adjusted.

2 RADIOTONE LEARNER’'S OUTFIT

No instrument lends itsclf more readily towards learning the telegraph
codes than the RADIOTONE. An ordinary telegraph sounder outfit is
worse than useless to learn the wireless codes because every time you
depress the key and hold it down no sound is heard but the frst click.
It does not resemble in the least the sounds heard in a set of phones
when receiving a Radio message.

The RADIOTONIL, however, lends itself admirably to this purrose. It
gives an exact reproduction of a Radio message and you can readily learn
the codes in less than thirty days with only a little persistent practicing.

Fig. 2 shows what a real learner's Radio Code Outfit consists of:
You require first the RADIOTONI; second a dry cell; third our No.
BIK1024 Receiver (75 ohms); fourth our No. CE1118 Telegraph Key; fifth
our No. FK10010 Condenser. A few extra receivers may be connected as
shown by dotted lines, in case several of your friends are learning the
code with you. Don’t forget: in all cases the condenser MUST be used.

1If you wish comfort, order one of our No. AX8077 headbands and an
extra receiver, to keep the receivers to your ears.

INTERCOMMUNICATING RADIOTONE OUTFIT

Fig. 3 shows another suggestion for a modern telegraph line, to prac-
tice telegraphy between two chums’ houses.

As will be noted but one 1netallic line wire is required. The return
circuit may be the ground as indicated. MPach station consists of one
RADIOTONE, one or more dry cells (according to distance); one of our
No. UI51118 telegraph keys; one No. FK1:0010 Junior Fixed Condenser;
two No. BK1024—75 ohin receivers (of course a single receiver may be
used) ; one No. DES0T5 5-foot recelver cord, and one No. AXS8077 headband.

1t will be noted that no current flows when the keys are at rest, and
no switches are required. A call bell is not required as the phones will
sing so loud that the tone may be heard ten feet away.

As a rule young experimenters get little pleasure from the old-fashioned
sounder telegraph sets, because they are too noisy and pareunts usually
objeet to the incessant rat-tat-tat.

No such objection to the RADIOTONE outfit. It is silent for all,
except for yourself and your chum,

ize of instrument over all 23,x15: in.
No. IK1800 The “Electro’”’ RADIOTONE, as described.......... $0 90
Shipping weight 1 1b. *
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“Electro” Wireless Telephone Receivers

ERY few people realize that the wireless telephone receiver, without

exception, is the most fmportant part of a wireless receiving set. A
sensitive detector is practically rendered useless if used in conneetion with
a poor set of phones, while on the other hand a detector of but poor sen-
sitivity, will sometimes achieve wonders with a high grade set of phones.

Many amateurs and most professionals know this fact only too well,
and no matter how poor the rest of their receiving outtit, their phones
will_usually be found to be a good set.

Buying phones is much like buying clothes—you can buy both at most
any price, In cach case you get exactly what you pay for. It's the ex-
perience tirst and then the material which counts. Then, also the reputa-
tion of the firm. We could go on a long tirade telling you how many
governmeénts, and universities use our receivers EXCLUSIVELY, we econld
dazzle’ yon with phenomenal figures of our output in telephone receivers,
we cenld publish bushels of testimonials from satistied customers, but we
prefer to tell you how our phounes are made. 1t probably will coanvince
you better than anything clse,

MATERIALS

The vital ftems in any receiver are the following: The permanent
magnets, the wire used, the pole pieces, the diaphragms,

The permanent magunets in all our wireless receivers are made of the
highest grade tungsten stecl, manufactured for us expressly in Sweden
and jmported by us. After the magnets are blanked out to shape they are
hardeued glass hiard. 'There is a big waste in this process as many pleees
warp so badly that tlhiey cannot be used. Kach blank is then tested for
hardness by an inspector and no blank that can be scratched by a file
is acceptable. RKuch blanks are scrapped. Consider that this steel costs us
from 35 to 40 cents per lb. before blanking, when domestic steel cau be
had for from 16 to 20 cents. Then cousider that but 70 per cent, of the
blanks pass inspection, and that a pound of the stcel does not furnish
many blanks either,

‘The pole picces, which perform a very jinportant function, must be of
the softest possible fron. Nothing but the hest grade of imported Swedish
fron_will do, and not all grades of it cither.

The wire used in all our receivers now, is imported enamel wire. For our
high grade receivers we use No, 43 B, & S.—a wire so fine that the eye
hardiy perceives it. Only a specially trained operator can wind it on
account of its great fragility.

There is at present—we are
sorry to say—no suitable No. 43
cnamel wire made’ in the United
Rtates.  None scemn to have the
high insulating valnes of the Iu-
ropean  wire and the domestic
wire of this size, furthermore,
tears gro casily that it cannot he
used in a high speed winding
machine.

There have been soute eon-
troversies a< to the use of enamel
wire for wireless receivers in the
past. To this let us say that np
to 1909 we used single silk cov-
ered wire exclusively, Fxh:
tive compariative tests have
shown that enamel wire is in-
finitely more eflicient, and since
1909 we have used it almost ex-
elusively. Since 1912 we have
used nothing but enaniel wire
windings., The highest Awnerican,
as well. as Furopean authorities
have long come to the same con-
clusfon; ail Buropeaun radio re-
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ceivers]-l}re nwow woun({l with

enamel wire. We cannot here go .
into a lengthy technical discus- Class ,°‘ Materials
gsion as to the great merits of We Use in Our Phones

enamel wire; suflice it to cite
the following: No one will deny that the more (ampere) turns one can
wind on a given core, the better the electro-magnetic results, always bear-
fng in mind, of course, that the nearer the windings to the core the more
eﬂgcient the electro-magnet will be. Thus, in 1909, each one of our No.
FGE1306 receiver spools were wound with 5700 turns of No. 44 B. & S.
silk wire. We now use 6,600 turns of No. 43 B, & S. wire—a heavier wire
(carrying more current) and winding almost 1,000 more turns wire in the
same space, without increasing the distance between the pole piece and the
last layer. This example makes it clear why our receivers are now so
infinitely more sensitive than trey were in 1909, It also explains why they
are more sensitive than most otaer makes.

“Resistance” is a very empty quotation in connection with a radio
receiver. Thus, if we could use German silver wire in our receivers we
would save several thousand dollars a year. Of course, it is absolutely im-
possible to use this wire (although some unscrupulous makers are still
doing it), for the reason that resistance wire “chokes” almost all signals.
We are not even satisfied to use good copper wire, llence our specifications
for enamel wire invariably call for the highest grade electrolytic copper.
This costs quite a little more, but we get from 1 per cent. to 3 per cent.
better conductivity—an appreciable amount when we wind over 6,000 turns
of wire on a bobbin,

The diaphragm is one of the least understood parts in telephone engi-
neering to-day. The highest authorities have written books and pamphlets
about it, there have been endless discussions, and it is quite safe to say
that some millions of experiments have been made, in order to find out
;ust how a diaphragm works. We only know this: We know mighty
ittle as yet. In Mr, (Gernsback's laboratory can be found several hundred
diaphragins made of strange materials, as well as in strange shapes. There
are diaphragms of pure nickel, some of the new magnetic alloys, some
made of the latest silicon-transformer iron, some with curious holes and
curious lamMmations, some made of iron wire, soine made of mica with iron
center, etc., ete. Qur experience leads us to doubt if there is a con-
cern in the country who lays greater stress on a_ dinphragm than we do.
For our better receivers each dinphragm is hand selected and tested to
achieve greatest uniformity. It also undergoes several other special tests,
which, being trade secrets, cannot be mentioned here,

WINDING

The most important as well as interesting operation fis the winding
of our telephone bobbins. A specially constructed machine does this work,
having been constructed in our own shops for our requirements, Fig.
shows it. 1 is tne automatic revolution counter, which counts the turns of
wire on each bobbin. Each style receiver bobbin is wound to a certain
number of turns. Thus each bobbin of our “Government” receivers i8
wound to 6,600 turns, while each bobbin of our “Transatlantic” receivers is
wound to 5,500 turns and so on. When the hand of the dial arrives at the,
say, 6,600th turn, a bell rings and the operator stops. As our wire {8
remarkably uniform, the resistance of each bobbin will not vary for more
than 1 to 2 ohms. The winding nachine proper, 2, is operated by am
electric motor. The control of the machine is foot operated. The speed
regulator is shown at 3. The fine wire supply-spool is shown at 4, while
the bobbin, 5, in process of winding, is held in an ingenious chuck. Com-
pleted bobbins are shown at 6. &

+Only a thoroughly experienced female operator can wind the No, 43
wire at a high speed without having several breaks in each bobtin, It is
a very hard task at best, very trying as well as tiring. It is also necessary
to operate the winder at a high rate of speed as else the wire does not
“nack”™ tight enough. Thus an inexperienced oPerator can only get about

per cent. of the required wire on its bobbin. Naturally the ‘machine
must run very steady and smooth to obtain the correct results. After the
bobbins are wound and equipped with lead wires, they are tested by
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means of an ohm ineter. Those that test either too bigh or too low are
discarded, The hobbins next go to the remuale assemblers who make up
the complete receiver. Before they leave the nssemblers’ hands, however,
the receiver undergoes varfous tesis and several inspections.
CALIBRATING

The recelvers are now placed in trays, each tray containing some 60
receivers. They are then taken to the calibrating machine, where the pole
pleces, as well as the receiver shell edge, are machined down within 1/5000
of an inch accuracy. Ior it Is of the utinost importance that the pole
pieces are of quite equal height, and that the edge of the casing be a
certain few thousandths of an inch higher than the pole pieces. Also the
rim of the casing must be absolutely smooth and even as well as abso-
lutely parallel with the pole pieces.” This calibrating s a very tedious
operation and can only be performed by skilled mechaniecs having long
experience,  This calibration process takes from 8 to 10 minutes for each
recelver,  After the receivers have heen ealibrated they are inpected by
meuns of a_micrometric applinnce to make sure that the pole picces come
to 1/5000 of an inch parallel with the rim, If the variation is too great,
the receiver must be recalibrated.

MAGNETIZING

After calibrating, the receiver is ready to receive fts magnetic haptisrm,

Fig, 2 shows the apparatus that does it.” ‘°he extremely pow. riul ¢lectro-

magnets, built in our own shops, connect 4
without any resistance to the 220 volt power
etirrent, A large manipulating key, 2, serves J,

to close and break the current, which
lates around the spools, 1, When energ ed,
this electro-magnet 1S CAPABLE OF LINT-
ING OVER 500 LBS. Only a very powerfnl
electro-magnet  prodices satistactory re-
Ceivers,

On top of the spools we see the adjust-
able pole picces 3, 3. On top of these the
telephone receiver, 4, is now placed by the
magnetizing operator.  The current is then
turned on and broken a number of times,
in a pecnliar maanner, while the receiver
undergoes  several  meehanieal  treatinents,
which, being a seeret process, cannot be
mentioned here.  After a few minutes, the Fig 2
receiver is completely magnetized, and is now tested onece more, this time
to ascertain if it is magnetically strong enough. ‘“he recciver, if passed
by the inspection, now goes back to the assembling department. IHere
it is ecleaned thoroughly and polished, Certain parts inside are then
enameled and lacquered.  After drying, the diaphragimm, as well as the
hard rubher cap, is put in position and the receiver is finished. The re-
ceivers are then assembled on the Qead band, the cords are put on and
the head set is ready for the final tests. ‘The first test is for resistance,
If this has heen found correet, the completed receivers are sent to the
wireless roow, where, by means of several ingenions instruments, the
rhones undergo three tests for sensitivity. Those mot checking up with
the “standard” are returned to the factory.

The final, supreme test is the wireless test fn actually recelving signals.
Phones not sounding clear and sharp are returned to the factory to be
made over,

This completes the receivers, ¥uach set is now tagged and signed by
the tester and the phones are then ready for packing.

GUARANTEE
All our receivers are guaranteed for one year. If, during this
time, they do not prove entirely satisfuctory, for any reason what-
ever, we will exchange the set unhesitatingly for a new one, withe

out question on our part, paying transportation charges both ways,
If we did not think that our phones were the best in the country,
we couldn’t afford to make such a sweeping guarantee,
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The Electro “Government” Phones

Ilighest Precision Phones Made in the United States
(Adopted by several Governments)

We have sold more

> wireless Telephone Re-

3000 2 r ceivers during the past
e X twelve years than all

Ohms < \ the rest of our com-

petitors combined, and
while we thought that
our No. GX1305
Phones could not be
fmproved in any way,
we have had right
along a demand for a
higher price receiver
and after experiment-
ing for some years we
have developed a high
grade professional tyvpe
which eclipses any-
thing shown heretofore.

We still maintain
that our No. GX1305
I"hones cannot be
matched for the price
anywhere and to-day
the same as years ago,
they held their own
against reecivers sell-
fng from $13.00 all the
way up to $20.00 a set.

The difference be-
tween our ‘“Govern-
ment” phones and the
GX1306 type is mere-
1 in workmanship,

he receiver shells are
made of Aluminum,
which makes them
considerably lighter
than other sets.

The magnets are
wound with No. 43 B,
& 8. ENAMEIL COP-
IPER WIRE. The mag-
nets are a great deal
more powerful, being
made of the hest im-
ported Swedish tung-
stent steel, ’}ylllllchw we

9 RES guarantee, e Mag-

No. GXG6666 (Patent Fending) netic power of this re-
ceiver is the highest of any and this accounts for the remarkabhle sensi-
tivity and long distance receiving power of these wonderful phones.

%e lay particular stress on the magnets of this receiver and we
uarantee that the magnets will not lose their strength for two yenrs.
€Ve realize a wlreless telephone recelver Is not better than the strength of
its magnets, hence we have extended all our energies towards producing
something that can be relied upon, practically indefinitely.

While this headgear is the lightest on the market to-day we have not
gacrificed its efficiency, as may be easily ascertained when testing out
the sets. Each recelver Is wound to 1,500 ohms, glving 3,000 chms per set.
Non-rustinz diaphragms are supplied.

$7.00

Compresslon
chuck for length
adjustment
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The Electro “Government” Phones
(Continued)

These phones as well as all our others are now equipped with oar
famous “Gernsback Patent” Common-Sense Headbands.

Our Mr. H. Gernsback had been experimentin(f for years before this
extraordinary simple as well as efficient headband was finally developed.

Greatly annoyed by headbands that would not fit the head perma-
nently, that would not hold the receivers tight to the ears, that caught

our halr, that were heavy and hurt your head, he developed the present
and that has none of these faults.

It does all this and then some:

1° Will not catch and tear your hair; as ALL doubleband head-
bands do. .

20 Utmost comfort assured—molded soft rubber pad does it.

3° Fits any head instantly. Can be shortened or lengthened simply
by unlogsening chucks,

4° Lightest band on the market—weight 5 oz,

5° Fits the receivers to your ears perfectly and keeps them there
excludinﬁ all outside noises,

G° and on head, is almost invisible, consequently not unsightly as
are ALL others,

9° No metal touches your head—no shocks, no leakage.

5 Z:)‘; Has less parts than ANY other band, consequently gives less
rouble.

90 The powerful Hard Brass spring wire keeps the 'phones pressed
to your ears, with an even pressure ALWAYS. You can't possibly shake
the ’phones from your head.

10° DBeautiful hand-buffed nickel finish. Sanitary soft rubber pad.

Until you have worn a “Gernsback Patent” Common-Sense Headband
you don’t know what 'phone comfort is.

Other points of superiority: Light rubber cap, highest insulation. The
phones will fit the ear snugly to exclude all external noise. We use a
five-foot pure silk covered cord with two tips. As a remainder always
be sure with whom you deal. Anyone can wmake extravagant, untruthful
claims. Anyone can imitate us, for a certain time. Before you buy from
anf concern find out how long they have been in business. It you don’t you
will buy their EX'ERIMENTS, not a product that has been on the market
for over a decade as, for instance, ours,

Finally, don’t forget that the firm who “knocks” us most is so busy
thinking about us that it hasn’t got much time to accomplish anything
worth while itself. Now that you grasp the situation read our

GUARANTEE
Buy a pair of these phones and if it is not as sensitive or not as satis.
factory as any set you have ever seen, or if it does not compare in efi.

ciency with any other make, return it to us and we will give credit for
same at once,

No. GX6668 Electro “Government’ Phones, as described........ $7 w
Shipping weight 2 1bs, a

No. BHEG667 Single Recelver (no band or cord). 1,500 Ohms. ... $2 85
Shipping weight 1 1b. o

WE WIND THESE RECEIVERS TO ANY RESISTANCE. ASK FOR
PRICES

When ordering any of our Phoner, don't forget that we will gladly
send you FREE with our compliments lesson No. 2 “The Principles of
Magoetism' or lesson No. 9 “Recelving Apparata” or lesson No. 18 “The
Wireless Telephome” of our famous “WI1RELESS COURSE."”

Everything worth knowing about Receivers is explained in these
lJessons,

Just attach your free coupons to your order. For further inferma-
$fon consult colored section of this catalog,
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The “Eleciro” Transatlantic Phones

The Phones Which S8aved the *“Republic”
(or rather its 500 human beings)

Operator Binns, the famous C. Q. D, man, used these Phones,

HIGU RESISTANCE PRECISION HEAD RECEIVERS FOR WIRS
LESS TELEGRAPHY AND TELEPHONY, Transatlantic Type.

Adopted by the U. 8, Navy, United Wireless Co,, etc,

These receivers embody the flnest workmanship, and in connection
with our various Detectors and other instruments are so marvelously sen-
gitive that they wlll talk loud and distinct where others will not respond.

\WWe make the broad and sweeping statement that our receivers are
absolutely the most sensitive in the world now—without any exception
and regardless of price. We bave hundreds of testimonials from enthusi-
astic owners of our headphones,

The weight s 20 per cent. less than other similar receivers; operators
do not tire with these even if worn hours at a stretch,

These phones as well as all our others are now equipped with our
famous “Gernsback IPPatent” Common-Sense Headbands,

Qur Mr. II. Gernsback had been experimenting for years before this
extraordinary simple as well as efficient headband was finally developed,

Greatly annoyed by headbands that would not fit the head perma-
nently, that would not hold the receivers tight to the ears, that caught
yvour hair, that were heavy and hurt your head, he developed the present
band that has none of these faults.

It does all this and then some:

10 Will not catch and tear your hair; as ALL doubleband head-
bands do.

20 |itmost comfort assured,—moulded soft rubber pad does it,

59 Iits any head instantty. Can be shortened or lengthened siinply
by unloosening chucks,

4° Lightest band on the market-—weight 5 oz,

5o PFits the receivers to your ears perfectly, and keeps them there,
excluding all outside noises,

¢° Dand when on head, is almost invisible, consequently not unsightly
as are ALL others.

70 No metal touches your head--no shocks, na leakage,

{e Has less parts than ANY other band, eonsequently gives less
trouble,

9o  The powerful German silver spring wire keeps the ‘phones pressed
to your ears, with an even pressure ALWAYS. You can't possibly shake
the 'phones from your head.

10° Beautiful “hand-buffed nickel finish. Sanitary soft rubber pad,

Until you have worn a “Gernshack Patent” Common-Sense Ileadband
you don’t know what ’phone comfort is,

For illustration of how these phones look see illustration for Receivers
No. GX6666.

Each receiver 18 wound to 1,000 OIIMS with No. 41 B. & S, Enamel
Electrolytic copper wire which explains the extraordinary sensitivity,

his fine wire costs six times as much nx other wires, but we use it
because we Increase with its use the AMI'ERE TURNS and the receivers
consequently become infinitely more rensitive, We guarantee each receiver
to stand the following extraordinary test: Moisten or wet the metal
receiver cord tips. When both are touched the receiver will respond!
The voltage generated by the metal tips is less than 1/1000, the amperage
less than 1/1.000,000 (one millionth). Bands and receivers finely nickel
plated. NON-RUSTING DIAPHRAGMS., Silk conductor cords, 5 feet long.
No. ¥X1305 Ilead Recelvers (2) with head band................
Shipping weight 2 1bs, $6'00
No. 3CE1307 Receiver only with 3 foot cord..... $2 35
Shipping weight 1 1b, ¢
No. AX1308 Double Nead Band only (no cord).......c.o0neessvs $l 00
Shipping weight 1 1b, M
No. AX1024a 1,000 Ohm Single Pole Recelver..........covorveees $l m
Shipping weight 1 1b. °

WE WIND THESE RECEIVERS TO ANY RESISTANCE WANTED,

WRITE TOR PRICES,
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The “Electro” Amateur Wireless Phones

. We herewith present
our amateur type wireless
phones which are superior
to anything as yet. Our
No. FX1305 phones, which
are in use now by the
United States Government,
etc.,, are, of course, a
higher grade but our ama-
teur phones are in every
respect built as carefully,
the only difference being
that the finish is not so
elaborate, These phones
are wound to 1,000 ohims
each receiver and are
wound with !\in. 40 enamel
copper wire. These phones .
have double pole magnets, C‘ﬁ.‘:':':::'f;;:‘h
which are cxtremely pow- adjustment
erful and made especially
for wireless,

These phones as well
as all our others are now
e%ulppml with our famous
“Gernshack FPatent” Com-
mon-Sense Headbands,

Our Mr. H. Gernsback
had been experimenting
for veuars before this ex-
traordinary simple as well
as eflicient headband was
finally developed,

Greatly  annoyed by
headbands that would not
fit the Lead permanently,
that woeunld not hotd the
receivers tight to the ears,
that caught your hair, that
were heavy and hurt your
head, le developed the
present hand that has
none of these faults,

It does all this and
then some:

1 Will not ecateh and
tear your hair; ax ALL
doubleband headbands do.

20 Ptmost comfort
assured — moulded  soft
rubber pad does it, No. DX8070 (Patent Pending)

3¢ Fits any head in-
stantly, Can he shortened or lengthened simply by unloosening chucks.

4¢ Lightest band on the market——weight O oz,

69 Fits the recelvers to yuour ears perfectly and Kkeeps themn there
excluding all outside noises,

6° Dand when on head, is almost Invisible, consequently not un-
sightly as are ALIL others.

79 No metal touches vour head—mno shocks. no leakuage.

Dear Sirs:— Newark, y,lo.

I have one of your lLoonxe Couplers, Fixed (ondensers, Detector and
2,000-ohm phones and am able to pick up Duluth, Minn, (DM), along with
other ~tatlons. 1 can bring them in very plaln with yonr loose conpler

CARI, HOWARD.
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The “Electro’’ Amateur Wireless Phones
(Continued)

8° Has less parts than ANY other band, consequently gives less
trouble,

9° The powerful Hard DBrass spring wire keeps the ‘phones pressed
to your ears, with an even Pressure ALWAYS., You can’t possibly shake
the ’phones fromn your head.

10° Beautiful hand-buffed nickel finish. Sanitary soft rubber pad.

Until you have worn a *Gernsback I'atent” Coinmon-Sense Headband
you dou't know what ’'plione comfort fs.

The receivers fit the head perfectly. The weight is 12 ounces. With
this set we furnish a finely finished five foot bifurcated green cord with
nickel-plated tips. A test will convince you that our phounes are superior
to any other make and if they are not exactly what we claim them to
be we shall refund the money.

No. DX8070 Two Thousand Ohm Phones, ns described......... o $4 m
Shipping weight 2 1bs. o
No. AEKB8071 Receiver only (1,000 Ohms), as furnished with No.
DX8070 (double pole) ..................coiiiviuunn. $l 50
Shipping weight 1 1b. .

No. AX8077 *'Gernsback Patent” Double licadband (fits our No.

EK1024, AX1024a, AEKS80TI) ......................
Shipping weight 1 1b. $l°00

No. DE8075 5 foot bifurcated green cord, each.... .. ......... ...
) Shipping weight 4 oz. $0045

THE “ELECTRO” “JUNIOR”
Wireless Phones
2,000 Ohms These phones are exactly the same

/—\ a8 our No. DNN0T0 described above with

the exception that fnstead of using No.
ALKS8071 double pole receivers, we fur-
nish 2-1,000 ohm_ No. AX1024a single
pole receivers. While these are single
pole receivers, it should be borne in
mind that in connection with silicon or
galena detectors, such phones will almost
prove as sensitive as the No, DX8070
kind, These phones are marvelously sen-
sitive and will give a ¢lick when the two
moistened tips are contacted with an-
other piece of metal,—a test which very
few high priced receivers will stand.

These phounes as well as all our oth-
ers are now equipped with our famous
*Gernsback Patent” Common-Sense Head-
bands.

Our Mr. H. Gernsback has been ex-
perimenting for years before this extra-
ordinary simple as well as efficient head-
band was finally developed.

Greatly annoyed by headbands that
would not fit the head permanently, that
wouldtnot hold lthe n-ceivlerls tigtl:ttto the

- - ears, at caught your hair, that were

No. CX8000 (Patent Pending) heavy and hurt your head, he developed
the present band that has none of these faults.

IT DOES ALL THIS AND TIIEN SOME:

1 Wi{ll not catch and tear your hair; as ALL doubleband heads

bands do.
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20 Utmost comfort assured—molded soft rubber pad does it.

3¢ Fits any bhead instantly. Can be shortened or lengthened simply
by unloosening chucks. .

4° Lightest band on the market—weight 5 oz,

50 Fits the receivers to your ears perfectly and keeps them there
excludiuf all outside noises.

6° RBand when on head, s almost fnvisible, consequentiy not unsightly
as are ALL others.

79 No metal touches your head-—no shocks, nn leakage.
. !:)G" Has less parts than ANY other band, consequently gives less
rouble,

© The powerful Hard Brass rpring wire keeps the 'phones pressed
to youtr ears, with an even pressure ALWAYS. You can't possibly shake
the ’ghenes from your head.

10° Beautiful hand-buffed nickel finish. Sanitary soft rubber pad.

Tntil you have worn a “Gernshack Patent” Common-Sense lleadband
you don’t know what ‘phone cowfort is,

The *Electro” Junfor wireless phones consist of two receivers. “Gerns-
back I'atent” swivel soft rubber pad headband and tive foot bifurcated cords
ure furnished with this set,

Neo. CX8090 2,000 ohm Junior Wireless Phones, as described $300
[ (53 60000006000600a000060000000000 00 000000000000000 . M
Shipping weight 2 1bs.

The “Electro” Double Pole Receiver

The double pole receiver No. HE1030, which we f{l-
lustrate here s of course more powerful than the No.
FK1024 type. The No. HE1030 receiver is wouud to
75 ohms and has two powerful magnets and double
poles. This telephone receiver is suitable for all kinds
of telephone work where a powerful double pole re-
celver is wanted and ts also found of great use in
wireless telegraphy where a low resistance recelver is
desired.

Of course, it can be used in the same way as onr
No. EK1024 but in all cases it wiil give better results
Just as you have a right to expect for it is double
pole and stronger,

One of the uses many of our customers have been
putting it to is in the making of microphonic tefe-
phone and wireless amplifiers using it as a second
step up from the transmitter used. In that case a
high grade low resistance receiver is required and high
grade recelvers are the only kind we make. NO. 1EI030

Tt can also he used as a second receiver for regular '
telephones in that way providing one receiver for each ear. Try it once
and you will always have it on your phone. Keeps out outside noises
and lets you hear on both ears as nature intended. Rimply connect it in
parallel to your present receiver using oune of our single receiver cords,

Sizes 2%x1Y; inches,

No. HE1030 78 Obhm Receiver, as described. Price......... $0 85
Shipping weight 1 1b, *

Dear Sirs:— Hightstown, N. Y.

I lately purchased a pair of yonr 2,000 chm Traosatlantic type phones,
and they work great. The signals come in twice as loud as my others,
Ip h d the ph in your store, 69 West Broadway, N. X,

LE ROY WEST.
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The “Electro” 1000 Ohm Single Pole Receiver

THE BIGGEST WIRELESS RECEIVER VALUE IN THE COUNTRY

It isn’t often that we can offer you so valuable a piece of apparatus
at so little money. lere is a cuase in point

Our No. AX1024A ix a carefully designed wireless receiver of the
single pule type and one which with certain types of detectors such as
the wsilicon, galena, carborundum, ete, will give excellent results. ‘I'his is
not a cheap telephone recelver wound to a high resistance and then called
a wireless receiver, but it was actually designed for the purpose we
advertise,

To make you fully appreciate what this wonderful article is, let us
tell how it is made and you judge for yourself,

The shell i3 of polished hard rubber eomposition, Hght, strong, and
durable. The earplece is of the same material and designed to be com-
fortable yet exclude external noises. Shell fits our regular headband. The
magnet is a very fine specinl tungsten alloy maguet steel, very ingeuiously
shaped, It will retain its maguetism under all conditions, short of abuse.

The winding i3 a full tested 1000 OHMS IN N0, 40 B. & 8. BLACK
BNAMBLED WIRE, It is wound on a specially soft Swedish {ron core.
Every receiver is tested for rexistance and insulation, Diaphragms are
of selected stock and hand sorted.

After reading this deseription do you doubt that we are proud of
our No. AX1024A Recelver? You will never regret buying one or a palr.
Their sensitivity far excels many double pole receivers now offered as
“remarkably sensitive.” &ize 2%x114 inches,

No. AXI1024A Receiver 1,000 ohms as described. Price.......... $1 00
Shipping weight 1 1b, .

Gentlemen ;== Colma, Cal.

I recelved order No, 1,052,470 and find the phones just as described In
yonr catalog. They fit the head perfect and are very sensitive. 1 ind that
the E. 1, Co. 1s honest and that IT PAYS TO DEAL WITH YOU. You
will find that I will patronize the E, 1. Co. for all the goods I buy, wireless
or raw materials, Yours truly, D. M, KUNTZEN.

A complete chapter on “TELEGRAPHS AND TELEPHONES” is con-
tained in the “EXPBRIMENTAL ELBCTRICITY (COURSE" in 20 lessons
which is given FREBE with one year's subscription to the “Electrical Ex-
porimenter Magazine.” See announcement on back cover of catalog.
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our No. FRIO2E Pony receiy
er is without doubt the hest ar-
ticle for the money to-day.

Points of superiority: Ilard
AS A TRANSMITTERrubber composition shell beauti-
fully polished. Powerful perma-
nent steel magnet, soft fron core,
fibro coil heads, very thin diu-
phragm, brass  posts  inside.
Hanger can be unscrewed and
receiver will then fit our No.
AXBOTT headbands,

SOMIS I'SBS.—For all tele-
phone work. Also for making
the small testing outfits for re-
pair men In circuit with only one
dry cell or flashlight battery.
When connected in parallel with
your telephone receiver, you have
a double receiver, an invaluable
sequisition to those whoe phone
in noisy placex or to people hard
of hearing. It can also be uxed
for wireless thouph lits l;nv ro'-
xixtance won't permit of such FOR TESTING ARM
good results as a higher resist-
ance phone, ATURES FIELDS.

This receiver is single pole; § COILS ETC. @
2Y,a11y Inches; wgt. 4 oz. resist-
anee ohims, 1F TWO OF
TIHESPD RBCEIVERS ARE
CUSED, IT IS JIPOSSIBLE TO
SPEAK AT A DINTANCE OF
150 FEET WITHOUT USING
BATTERIES, ONE WIRE BE-
ING SUFIFICIENT 1F GROUND
18 USED. Our No. HB1030 re-
ceiver will of course give even
better results.

No, FKI024 TPony KRecelver,

75 ohms, as de- 30.60

seribed ... ...

Sh. wgt. 1 1b.

HEAR WITH
BOTH EARS

vy =¥
L

Je-coit or *20
? INSULATED WIRE &5

DETECTING LIVE WIR
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Telephone Cords

5 FOOT GREEN COTTON BIFURCATED CORD,
This cord is used on our No. DX8070 telephones; with
2 nickel tips and 4 loop connections. (See illustration.)
No. DE805 Each ..........c.cceiveiiienns . $0 4
NO. DES0S Shipping weight 2 oz, o
No. EE1309 5 FOOT SILK BIFURCATED CORD., as used on ¢ur FX1305
recelvers with 2 tips and 4 loop connections (Ship- $0 55
ping weight 2 oz.), each.. .

No. EF66668 Cord is the same In all respects as the No. EE1309,
Price the same. Sbhipping weight 2 oz,

No. AE4005 3 FOOT TELEPHONE CORD with 2 metal tips and 2 ioop
connections to fit No. AX1024A, AEKR071 Reu-lu*rs, $0 15
.

each. Shipping weight 2 0z.....coooieeeiiall,
——— e
— == AE4003 3 FOOT TELEPHONE CORD, with
NO. AE4003 § metal tips, well finished through-
out. Each ......
bhlpplug \vengm 2 oz, $0'15

No. AK8083 RECEIVER DlAl‘llR,\G\[ (Ferrotype). Each.... $0 10
Shipping weight 1 oz.

ANFENHUM"AEMAIL WIRES

For & number of years we sold Aluminum wire for
aerials, but fiually deciiled to discontinue its sale for sev-

‘eral good reasons,  To begin with, it isx Ifmpossihte to
obtain  pnre atuminum wire,  ‘The commercial aluminum
cormposition wire ix notoriously weak and ruptures at 75 lbs, for the
No. 14 size, A sharp bend causes it to break almost immediately; it
cannot he goldered; it always makes poor contact, on account of its nat-
urai oxide fllm. We had so many complaints on sluminum wire, that we
declded to develop an aerial wire that did not have any of the above
objections, We finally found it in our present ANTENIUM wire, which
pot oaly has none of the vhjectlons cited, but has a great many excellent

pointx making it highly desirnble for aerials,

ANTENIUM wire is a 30 per cent. eapper wire of enormons strengtb,
even surpassing phosphor bronze in strength. Oar «ize wire stands a
rupture test of 330 1bs.,, against 75 lbhs, of Aluminum wire, It can be
soldered like ordinary copper wire, It ecan be bent back and forward
and is so tough that it cannot be broken, except with difficulty. it

makes excellent contact and does not oaidize readily. It is cheaper than
aluminum wire and three times cheaper than copper wire.

In appearance it is exactly like copper wire, as a matter o’ fact it
cannnt be told apart from copper wire,

1t has about 50 per crent. less skin resistance than Aluminum wire.

100 feet of our ANTBNIUM wire costs $045, One pound No, 14 B, &
S8, Aluminum wire has 200 feet and costs $1.20, Thus ANTENIUM wire I8
cheaper than the former and is incomparably better. A 600 foot stretcb
with ANTENIUM wire ix an every-day occurrence and the heavieat nsleet
will not damage the aerial. We fiarry only this one size, which as experi-
ence shows ix the only kind to use, MlHeavier wire for aerials is not re-
quired as ours is strone enough for the greatest stretch practical.

No. DE9219 ANTENIUM aerial wire, per hundred (100) feet.... $0 45
Not less than 100 feet sold.
Shipping weight per 100 feet, 1 1b,
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The “Electro” Rotary Potentiometer

(NON-INDUCTIVE). PATENTED FEB, 2%th, 1911

There are several unique features
incorporated in our instrument which
above all takes up & minimum of
epace being only 4 in. diameter, the
thickness of the main boedy being
only Gg in.

We use in this instrument a high
resistance carbon-graphite rod and
the resistance of this instrument is ap-
proximately 300 ohms, as experience
has taught us that for wireless use
only about one bundred to two hun-
dred obms is generally used, we do
not furnish extra rods for this new
instrument and 300 ohms will cover
all the wants of the operator and ex-
perimenter. The most important part
is that the movement is rotary and
not straight on a leng rod, as used in
our old style instrmment. It will be
realized that this is a great advantage,
as the rotary wmovement for wireless
instruments comes into force nore
and more every year. ‘The adjusting
knob carries a pointer which maoves
over an empirical scale which is a N6, 13X9253
great adviantage to the operator as he will alwaxys know just low much
(“urront to give Iis detector and will easily remewmber the proper regula-
tion,

ANl the insulating parts of the instrument are made of molded hard
ranbber which makes it the most attractive upparatus of this sort ever
) laced on the market. There in nothing to shrink or warp on this instru-
ment and the construction is beyond eritictsm. You could not buy a better
atentiometer even if you pald teu times the price we are axking for it.
The connection s positive,  The instriment is always ready und there is
nothing to wear out or to be replaced. The carben-graphite rod ix embedded
in the hard rubber and it will not break even if the instrument should be
dropped. Three of our well-known hard rubber binding posts are pro-
vided on this fnstrument. Also two nickel plated screws to attach the
potentiometer te table, wall or an fnstrument boeard. The pointer is
nickeled and polished. The seale is molded into the bard rubber. The
diameter of the rubber thumb handle is 1 inch. An ideal instruwment for
use with the Radioson detector,

Kize aver all 4xI1% In.: weight four ounces, WE WILL REFUND
YOUR MONRY IF THIS INSTRUMENT IS NOT ALIL WII CLAIM FOR
PP AND HI® IT IS NOT SATISFACTORY IN EVERY RESPEAYT, Counec-
tions are the same as for any potentiometer. Instrument is shipped ready
for instant uee, $2 OO
No. BX9255 “Electro” Rotary Potentlometer (patented)........ o

Shipping weight 1

Gentlemen:— Oakland, Cal,
The circular potentiometer for which I sent 1AS ARRIVED O, K, 1T
have it working on my receiving box to-day and 1T Is ALL TO THE
GOOD. My electrolytic detector Is giving GREAT RESULTS: BETTER
THAN IT EVER PID BEFORE,
¥ think that this new potentiometer is the GREATEST THING YOU
EVER TURNED OUT, Yours very truly, E. W. STONE.

Let na send you free with anr compliments lesgon No, 9 “The Receiving
Apparata” of our famous “WIRELESS COURSE” telling you all about
“Potentiometers.”

Just attach counon No. 9 to your order. For information see colored
section of thix catalog,
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Minerals and Crystals

When you buy & mineral or wireless crystal you are interested in only
a very few things. First yvou want to know value. EVBDRY CRYSTAL
SOLD BY US IS TBSTED FOR SENSITIVITY, Don’t pay more for so-
called “special” and “extra’” grades, Our competitors’ “special” and “extra’
grades are OUR RBGULAR STOCK QUALITY, Now for quantity. Note
that we sell by weight wherever possible, When we say you get an ounce,
you get an ounce, not a plece. This means a big saving to you. Now
on delivery. We carry more wiretess minerals in stock than any other
concern in the world. We guarantee prompt dclivery. Being the largest
buyers and sellers of this class of material we are naturaily offered the
ick of the world. In that way by huying your Crystals and Minerals
rom the E. I. Co, you buy the best testcd goods that is found at the
lowest possible prices. Your first order will convince you of our claims,

BORNITE ZINCITE

Vs}‘" a great deal abroad, Can The aristoerat of all wireless
be used _wlth a phosphor bronze minerals. Too well known and too
(!“?lrotsgltv“:re'ﬂt‘;r with zincite. Mar- | yur famed to praise it here. l'ni
2lously sensitive, doubtedly the most sensitive of al
No. CE2416 Bornite, per $0 35 | erystals. GUARANTEED 100 PER

oz, ST LELL L LR * CENT, PURE,

- - | Ne. ABE2417  Zinche

peroz................' $1°25

Shipping weight 2 oz,
No. CE2418 Zincite, %
OZ: ieeceessrsesssnnss $0'35
Shipping weight 1 oz,

SILICON

There are two kinds of this ma-
terial:  Silicon crystals and fused
Sfiicon, The former, manufaetured
in this country, is absolutely unfit
to use; the latter, {mported by us,

NO. AE2504 is the only kind that should be
This mineral is thought by many used. It comes in ehunks and some-
to be one of the most sensitive dis- what resembles graphite, It is very

covered so far. Used to best ad- | bard and extremely brittle.

vantage by having a fine phosphor .

btl;onze 1\nr t}gaz}? zlre spring, pslze N o o(;E9209 Silicon, per $0.35

about No. 2 b S., press very N RRREREReT ST ,

lightly on the Galena. We carry | Shipping weight 2 oz

only a specially selected cubic erys- No. AE9209a Sillcon, % $0 15
.

tal grade, (X1 000000000000000000
o ot Gatene, Per $0,15 Shipping weight 1 oz,
Shipping weight 2 oz. JE— _— B
COPPER PYRITES IRON PYRITES
Very sensitive and very stable. Our iron pyrites is all imported

Even sensitiveness along whole sur- [ Spanish stock that may be used for
face. Not easily jarred out. Use | years without deterioration. Very
phosphor  bronze contact wire. reusitive.

GUARANTEED 100 PER CENT. | n, CK2505 Iron Pyrites (Ferron),

PURE, extremely sensitive,
No. CE2419 Copper Py- €F OZ. ..covnvinnoens so'
rites, per oz........ $0'35 L

Shipping welght 2 oz, Shipping weight 2 oz,
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77

Minerals and Crystals
(Contirucd)

MOLYBDENITE
‘I'his new substance i8 the only

{

PEROXIDE OF LEAD
No. CK25068 Teroxide of Lead, com-

one <iscovered so far which does

not get out of adjustment, wheu pressed tablets, each $0 30
used in a sensitive Detector, and Shipping weight 2 oz, .
when placed near a sendiug gap. | o

Most substitutes suffer a great deal

froin strong seuding currents, but J SETS

it ix iimpossible to damage the ad- MINERALNSERS
justment of the Molybdenite Detec- No. GK2502 Zincite and Copper Py-
tor, and a heavy discharge does not rites (Perlkon), per $O 70
affect it.  Molybdenite proves quite [ =

senxitive when distant stations are
to be picked up.
No. EK9210 M o1y b-
denite, per oz.......
Shipping weight 2 oz.

$0.50 |

Shipping weight per set 4 oz,

MINERAL ASSORTMENT
Consisting of generous pieces of

[
. CARBORUNDUM | each of the nine minerals and crys-
Specially - sclected for experi- | tylg shown on these pages. .An ex-

menting with the Carborundum De- | collent assortment for the wireless

tector. = Quite sensitive.  Used by | experimenter, Kach mineral in a

;2'];‘[_‘;‘9“'1“1 companies for many | geparate box. No Radiocite supplied.

No. CK9308 Carborun- $0 30 No. AEK2346 Mlneral Assortment
dum, per oz........ . ’ (9 ninerals) ........ 1 50

Shipping weight 2 oz, Shipping weight 1 1b. .

Wireless Code Chart

This code chart has been brought out by us
pursuant to a large demuand by our enthusiastic
wireless friends, who like to have the three codes,
the Morse, Continental and Navy, before their eyes
when sending or receiving messages. This is truly
a beautiful chart, being arranged in such a man-
ner that a letter or tigure cau be “spotted” in-
stantly, without the eye searching for precious
seconds, The dots and dashes are very heavy and
large and can easily be read 10 feet off. There are
fn addition, a list of abbrevinted numerals as used
by Continental operators; also the usual wireless
agbreviutions used by most of the fraternlty.

The chart measures 9x11 inches and I8 printed
on stiff ¢ardboard. It will make a flne addition
to any wireless station and it will make the
latter look businessiike,

Comes In black on white background only.

The Iatest feature of this article is that on the
back we now have the International Morse Code
and conventional signals, also the list of abbrevi-
ations to be used in radio communication and as
adopted by the International Radiotelegraphic
inox:lveliltlgn. Room is also left for a private code

erfred.

No. AK2501 Wireless Code Chart.... $0'10
By malil, extra $0.03.

10c

WIRELESS COOES.

-
. I
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The “Electro” Lilliput Buzzer

These buzzers represent the latest advance in all metal
buzzers. The cover and base are made of stamped cold
rolled steel. It has a pivoted armature. The tension is
easily altered, and the contact adjustment held securely by
a 8pring nut. The ribbed edges of the cover spring tightly
over the base, making it likewise readily removed, allow-
ing finspection and adjustments of the moving parts if
desired. Positively dust and insect proof. This is just
the buzzer to use for testing the minerals of the receiving
wireless set, as it i8 compact and very neat. Wound to 3
ohms. Base and cover are flnely japanned. Size over ail
214x1 5/16x5 in.

No. EES685 The “Electro Lilliput” Buzzer...... $0 55
Shipping weight 4 oz, '

Tin Foils

TIN FOIL. We have 2 grades of tin foil
listed below. For small paper condensers we
recommend our No. CE4335. Our No. CK6252 is

intended for very heavy work, such as large ce-
pacity condensers up to 5 K. W, Not less than

NO. CE4335 1 1b. of a size sold,
talo; No. of g
(&3 N”;“’e Thicknesses vngbe‘; tf qlb‘ Remarks Prll%e L7
CE4335 Thin 1728 [Sultable for paper con-i @0 385
CEé62 For large transmitting,
6252 A7 600 condensers. $0'30

Shippiug weight per 1h.. any style, 2 Ibs,

Solderall

SOLDERALL is a wonderful solder and non-
corrosive flux combined, in paste form, and con-
tained in a colla{)slble tube, always ready for in-
stant use, No aclds, resin or flux necessary.

NO. DK1146 All you have to do is to unscrew the cap from

the nozzle of the tube, squeeze a little SOLDERALL
on the parts to be soldered, and heat with a match, hot fron or torch, and
the work is done,

Large holes can be soldered (something Imgosalble to do with other
solders) by building a pyramid of SOLDERALL over the hole and then
appl Inf; a match or torch at short intervals, so as to melt slowly.

lynd S{vensable in the Home, Shop, Garage, Laboratories, for repairing
Kitchen Utensils, Toys, Leaky Plpes, Tin Roofs, Automobile Parts, instru-
nents, Models WBtc.,, Bte.

Will be found of the greatest use by Electricians, Telegraph and Tele-
shone Linemen, Plumbers, Gas Fitters, Automobilists, Motor Cyclists,
Dentists, Physicians, Jewelers, Engineers, Campers and Sportsm2n. Size
of tube 3% x3Y in. 40
Ne. DK1146 SOLDERALL (Shipping weight 4 0z.) Per tuhe...... $0.

Gentlemen :— New Caastle, N. B,

I purchased one of your No. 1043 Lamps from a friend ABOUT
EIGHT MONTHS AGO AND HAVE USED IT VERY CONSTANTLY. IT
WAS VERY SATISFACTORY and this is partly the reason WHY I AM
NOW ORDERING four lights instead of one; AS I FEEL CONFIDENT
THAT THEY WILL BE ENTIRELY SATISFACTORY. Also I will be
glad TO RECOMMEND YOUR GOODS FOR QUALITY AS WELL A8
PRICE, Yours respectfully, R. D. W, FLEWELLING.
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The “Electro” Precision Coherer

This coherer i8 used where extreme ” E"
accuracy is desired on all distances up
to 30 miles, The silver plated, amal-
gamated coherer plugs are fitted with
micrometer screws, which allow the
screws to move forward or backward.
The regulation is so correct that the
plugs can be moved less than 5/1000
icch at a time. Al parts are made of i
hurnished brass highly finished. The No. BIE1?295
base is mahogany. No. BIE1295 Coherer aud Decoherer is made adjust-
able, so that the strength of the tapper can be regulated. Size over all

T3 x4 x2 ins,
No. BIE1208 Coherer and Decoherer, complete. .................. $2'95
Shipping weight 2 Ibs,

High Capacity Condensers

Few articles are so hard to make and get good
results from, yet are so important an article to the
electrical experimenter, as high capacity condensers.
Thove listed by us here are made of the very best
grade of rice paper and tinfoll impregnated with paraf-
fine. Capacities, while high, are ideal for telephones
or ringing circuits, for experinients with duplex teleg-
ruphy, artificial cable capacities, wireless telegraghy,
and uas spark cofl condensers, etc., or any service where
high eapacity, low tension condenser can be used. The
terminals are brought out in a neat and substantial
manner, and clips nre supplied for mounting the con-
densers either singly or in pairs.

No. FR1582 High Capacity Condensers

No. TK1583 High Capacity Condensers (1 $0 90
microfarad). Size 4x2%x%............ o
No. ABB1584 High Capacity Condensers
microfarads). Size 43x21,x%.......... 0000

Shipping weight 2 1bs., any capacity
These Condensers cannot be used for liigh tension work No. 1K1583

The “Electro” Watch Case Buzzer

Thes highest grade of material and workmanship
has been incorporated in the ‘‘Electro” watch case
buzzer {llustrated in our engraving, The buzzer has
a solid brass case, beautifully and d.rably nickel-
plated. The springs are made of phosphor bronze,
with pnre silver contacts, assuring long fife to the
buzzer. The insulation is perfect.

This buzzer is unequalled for a gormble testing
instrument, as it may be earried in the pocket with-
out inconvenience. It is suitable for any work re- (§
quiring a compact and neat buzzer, The sound is
I"leasant, and as clear as that obtained from buz-
rore of larger dimensions. Rize over all 15431 in.
No (GE950 “Electro” Watch Case Buzzer .. .. $0 75

Shipping weight 4 oz O
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“Electrite” Specialties

Parts listed below are made of our new secrel composition “Electrite.”” This material has
highest electrical value. ~Mas all the characteristic properties of hard rubber. including jet
black color and high polish, but greater strength than rubber. ALL CUTS FULL SIZE.

This material is not affected by water or acids.

Electrite  Knob. TYPEWRITER KNOB
[s 7/16 in. diameter While our Thumb
in. long, Screw No. G011 has

snd % b
with 8/32 threaded
brass bushing.

been found very useful
in the construction of

No. 809 Electrite :ﬂny hh:istmrnentsl.s uW:
K ave had a persisten
ea'e';.,', $0.05 demand for a larger

bandle with a sleeve
and a convenient hole
and tightening screw.
We meet this demand
It may be used for a great variety of

Shipping weight 4
oz. per doz.

No. 809

with the special knob illustrated.

purposes. The dimensions are: Diameter of knurled head, 1% in.; length No. 6013
of sleeve, about 7/16G in.; diameter of sleeve, 3 in.; diameter of hole in N
sleeve % in. A 6/32 screw holds the metal rod in place when in the hole of th. sleeve. Shank fs
nickel plated.
No. 6013 Typewriter Knob ... ... ... ... $0.25
Shipping weight 1 oz.
SWITCH HANDLE ELECTRITE THUMB SCREW
A favorite style with many This Thumh Screw is wseful
sonstructors owing to its very for constructing many kind
neat appearance and knurled |  or jpgruments. It is a fa-
sides. 1s % in. loog and has| ol with  wireless  experi-
a threaded insert for 6/32 menters who use this part in
serew. Is % in. dlameter. their detectors. Equipped with
No. 945 Electrite Switch pointed serew % in. long
Thread 8/32. Dlameter of
Handle, each .. .. $0.05 head 1 in. Note—This cut is No. 6011
No. 945 Shipping weight 4 oz. per doz. not full size.

ELECTRITE HANDLE

This handle may he used for a
number of purposes besides a switch
handle. 1t is of suitable size for
bandles on spark gaps up to 3 KW.
8ize of handle: Body 1% in. Screw
projects 7/16 in. This cut is not

full size. et $0.15

No. 6841 Price,

Shipping weight 2 oz.
No. 6841

No. 6011 Thumb Screw, Price each $0.20
Shlpping weight 2 oz

ELECTRITE TELEGRAPH KNOB.

Used on keys,
ete. 1'a in. di-
ameter. Has 8/32
screw molded in.  Screw
projects ‘s in.

No. 908 Electrite Tele-
= $0.10

Shipping weight 4 oz. per doz.

No. 908

THE “‘ELECTRO™ SWITCH HANDLE
A complete switch lever con-
sisting of 8 1 in. Hard Rubber

Typewriter knob with nickel
plated phosphor bronze blade
1% in, long. No. 9790

Thbis switch lever can never work loose
nor make poor contact as it Is kept

as shown in cut.
Inductive tuners, switch boards and
uses that suggest themselves to the constructor.

is the only switch which can never become loosened, no matter

bow much it is worked.

Complete mechanism consists of seven parts as shown.

No. 9790 *‘Electro’ Switch Handle, as deseribed,
complete (Shipping weight 4 e2.)

tight by a forked spring fastened from the bottom, E
An ideal switch for loose coaplers,

innumerable

KEY KNOB

Electrite Knob, i
1s % in. diameter

and % in. high
with 8/32
threaded brass
¢ bushing.
1t No. 507
Ne. 507 Electrite
Knob. each ........ $0'05

$0.30

Shipplng weight 4 oz. per doz,
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ANTENNA INSULATORS
The “Electro’”’ Junior Strain Insulator

For small aerials, used principally for re-
celving, a small but highly efficient insulator fs
Jesirable. In view of the fact that our Ball
Antenna Insulators appear to some to be too
large for this purpose the present insulator has
been developed.

It conslsts of a small but heavily and deeply
ribbed brown glazed porcelain, whose surface
area, due to the thread is twice as great as it
would be if it were perfectly smooth. In other NO. AB9461
words 1t is as efficient as a cylindrical insulator of twice its length and
more than twice its weight, It bhas a protected and smoothly turned
bole in each end for wires,

Another advantage of this type of insulator over the plain ridges or
corrugated insulator is that if used at an angle it conducts any rain or
water down to a drip point, at the lowest end rather than holding it in
8 puddle between the ridges, which reduces the insulating qualities,

Size over all 2% in., diameter 114 in., net weight each 3% oz.

No. AB8461 “FElectro” Junior Strain Insalator.......... so 12
Shipping weight 3 1bs. per eight. O

The “Electro” Ball Antenna Insulator

The size of this Insnlator over all is 31,x214
inches. Weight 7% ounces. The insulator is
made entirely ¢f porcelain in one pliece and has
a triple coating of brown glaze. he insulating
value is of the highest order and greater than
similar insulators. It will hold 35,000 volts.

11 the grooves are undershot and this fea-
ture is responsible for the fact that the new in-
sulator ‘‘sheds the water like a duck.”

We guarantee that you will be pleased with
this insulator. It is the cheapest high-grade in-
sulator ever placed on the American market and
stands in a class by fitself.

We recommend one insulator on each end of
an aerial strand for recelving. For sending there
should always be two of the insulators in tan-

dem; this will afford sufficient insulation up to NO. AF10007
1 K. W. transformer. $0 16
No, AF10007 ‘“Electro” Ball Insulator, as described, each........ O

Shipping weight 1 1b

The “Electrose” Ball Antenna Insulator

The insulator which we offer herewith i{s made of
moulded electrose composition which is acknowledged
to be one of the best insulators on the market. The
eye hooks are moulded right into the electrose and the
insulator will stand a strain of 600 to 700 lbs. Wil
stand 45,000 volts. For sending it will hold the dis-
charge of a 4-inch coil and therefore can be used in
connection with small sending outfits without trouble,
The eye rings are wrought fron. Size over all is 314x21% NO. BE10001
inches,

No. BE10001 FElectrose Bal Antenna Insulator, as described. $0 25
Shipping weight 1 1b. Each.............. C
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Commercial Wireless Insulators

These insulators are used on large aerials and

w are built very snbstantialiy in order to stand the

enormous strains sometimes experienced in heavy

NO. FK10002 storms. These insulators are now used by the

UNITED STATES GOVERNMENT and are made of moulded *“Electrose.”

They will stand discharges of 80,000 volts. Deep corrugations are pro-

vided to reduce surface leakage. Powerful wrought-iron rings are imhedded

at each end.

Size: 10 Inches long, 134 inches in diameter. $o 60

No. FK10002 Commercial Wireless Insulator, as described, each .
Shipping weight 2 1bs,

The “Electro” Wireless f.ightning Switches

The Underwriters’ Rules in all citles
now call for lightning switches, wherever
aerials are erected on top of huildings.

The rules prescribe either 250 or 600
volt, single pole, double throw switches,
which must bhe fastened outside of the build-
lnF. A No. 4 B. & S. wire Is specified in
all cases, to run from the aerial to the
switch and thence to the groumnd, on the

100 AMPERE

NO. BEK1616

outside of the building.

I'be aerinl should always be grounded when not a
in use, to protect the house from lightning. Con-
necting diagram is given herewith, Our switches are

of the standard type. All metal parts are of pure Le
copg)e(;, hase is slate, Strong, durable bandle is fur-
nished.

o
No. BX1616 measures 14x2%x3 inches over all. Its carrying capacity
is 100 um{»eres.

No. BHE1617 measures 17x3x3 inches over all. Its carrying capacity {is
100 amperes, DON’T BUY 60 AMPERE SWITCHES, 3 oo
No. BEKI1616 250 Voit Lightning Switch. Shippiug weight 6 lbs... $ .

No. CCE1617 600 Volt Lightning Switch. Shipping weight 7 1bs, $3~50

Ground Wire for Lightning Switches

(Approved by the Underwriters.)

This wire has a soft iron core while the outside is pure SOLID cop-
per. ‘The copper forms about one-third of the entire wire. Only one size
carried, No. 4, which has 9 feet per 1lb. $o 06
DNo. F4004 Slze 4 B. & 8. soft copper clad wire, per foot......... o .

Shipping weight 2 1bs. for each 10 feet.

Carbon Grain Transmitter

This is a special design of transmitter for long distance work, It
may be used with satisfaction on wireless telephone sets where a heavy
current i8 to be passed through it. This is a first-class instrument in
many respects,

A telephone transmitter has ounly ome function to per-
form and it either does that right or the most expensive
telephone equipment is useless. Same applies especially
when a transmitter is desired for experimental purposes.
Qur transmitter has a very low resistance and a high
current cagacity. Above all it don’t transmit that tinny
sound as cheap transmitters do. Altogether a finely nickel
plated article at a very low price. Size over all 3%x2%.

No. BX6&080 Carbon Grain Transmitter, each..
No. BX 6080 Shipping welght 1 1b, 32-00
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The “Electro” Antenna Switch

As fjllustration shows this is a three-pole, double throw switch, As
will be seen the throw to change the switch over is only about 1 inch,
making it almost iustantly. The two end blades are at an augle of 140
vo Yaaua seT degrees and the construction of this switch 18 un-
like others. Ry referring to the diagram it will be
soen that when the switch is thrown for receiving
the primary of the coll is disconnected. 1f acci-
dentally the sending key should be touched it will
be hnpossible to damage the receiving instrument,
as the coii can under no circumstances operate. The diagram shown Is
standard, but of course many other connections can be devised by the
experimenter. Afl metal parts are pure copper,

Hard rubber bhandle is pro-
vided as switch handie. his
switch will stand the discharge
of a 4-inch coll without jumping
across, It can be used in con-
nection with a transformer up
to 5 K.W. All copper parts are
very heavy.

The switch can be screwed
down on any table or wail. Size
of base 7x7 Inches, helght over
all 4 inches, when lever is down;
when lever is up, height s &
inches. ‘T'here is at the present
no quicker wireless throw switch
on the market. NO. BX8100
No. BX8100 “Electro” Antenna Switch, as described, price.... $3.00

Shipping weight 3 1bx,

The “Electro” Zinc Spark Gap

We have placed on the
market a good many articies
durinyg the past, but we pride
ourselves that our little “Elec-
tro” Zine Spark Gap, for ef-
ficiency, neatness, simplicity
and low price, stands un-
equaled.

While our old style jump
spark balls were well suited
for short distances, for wl':l(‘]h
urpose they were unmatched,
lthc,- *Llectro” Zine Spark Gap No. GE9220
is intended to do real hard work--even commercially for short distances,

The peculinr properties of a small zine spark gnp make it particularly
efficient for sending, especially when a =ending condenser is used,

Any size spark coil up to 6 inches can he uxed successfully, It
has been found in the past that if zinc is used in the sending spark gap,
same will transmit fully twice as far as brass or any other metal, hence,
as usual, we use the hest. If a single small Leyden jJar is shunted across
the gap and if, for instance, a l-inch coil is uxed, an intense blue mass
of fire will crash across the gap with a roar—exactly as you hear it in
the large commercial and government stations, If you never saw our
Zinc Gap in operation, you wiil hardly realize its power, Resides, it may
also be used as an ANCHOR GAID’ in the anteunae, which serves as an
automatic switeh, The *“Electro” Zince Spark Gap has two zince rods 3-16
fnch diameter, and 2% inches long, having a hard rubber handle at each
end, making it possible to adjust the gap while sending. Stands which
are finelv plated are mounted on heavy hard rubber composition base
Size of base, 2% x %% in, Size over all., 8 In. long. ¢ in. high,

No. GE9220 “Electro” Zine Spark Gap, as dem'riﬁml ............ $0'75
Shipping weight 1 |b.

10 *ECCiving
1**1
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The “Electro’”” Rotary Spark Gap

The advaatages of
the rotary spark gap
are too well known to
require much comment.
Sure it I8, however, that
the ‘“Electro’ Rotary
Spark Gap will give
you an efficlent, high
itched spark that will
ncrease youcr scnding
range at least 30 per
cent. (and probably
more), besides making
your emitted
signals mere
easily read. The
motors are all
standard stock
motors that have
beern  manufac-
NO, ADX2382 tured for years,

are well constructed, operate at high speed and are perfectly dependable
under all conditions. "The disc is of solid Bakelite, 4% in. in diaweter and
with 12 large zinc gap contacts that have been carefully turned and ground
to size, The disc rums perfectly true. The capacity of the gap is 1 K.W,
and this capacity can be carried continuously. Base is of ELECTRITE that
can't leak or crack, as does slate and marble. Binding posts are nickel
plated and very conveniently placed. ‘I'he stationary electrodes are of zinc
and fully adjustable to take up wear and burning of contacts. All contacts
are renewable by use of pliers and screw driver only. Owing to its high
speed the “Electro” Rotary Spark gap is especially valuable for use in con-
nection with Tesla Transformers and high frequency outfits. You positively
cannot buy a better rotary spark gap at any price.

Size, base, 7x9 in.
No. ABX2382 “Electro’ Rotary Spark Gap, as described, with 6 $12 w
voit battery motor ............ccc0iereinennenirrs O
Shipping weight 18 Ibs.
No. ADX2382 D.C, “Electro” Rotary Spark Gap, with 110 volt $14 00
D.C. MOLOF . ...cuieenriioerturrrorssosasroscosssaes .
8hipping weight 20 lbs.
No. ADX2382 A.C. “Electro” Rotary Spark Gap, with 110 voit 60 $l4 00
cycle A.C. MOLOF ... .. ... ... tciveeroacrroosnarannns g
Shipping weight 20 1bs,

Lincoln, Nebr.
Dear Sirs:—

Last year I ordered a number of things of you, among which was an
‘“Electrolytic”’ Interrupter for my wireless station. I have used It very
bard all the while except during the summer. I found that It worked just
as well after three months of non-use as It did when I got it. The “Tele-
graph Koy’ I recelved of you ls a dandy, as is the Ball Bearing slider.

ASIILEY WILLIAMS,

When ordering one of our Spark Gaps, Telegraph, or Wireless Keys,
permit us to send you FREPE with our compliments, lesson No. 5 ‘The
Amateur Transmitting Sets and Apparata” or lesson No. 6 “Transmlittin
Sets” or lesson No. 7 “New Tr itting Byst *” or lesson No. 1
“Learning to Operate” of our famous “WIRBLESS COURSE.” More prac-
tical knowledge {8 contained in these lessons than in big books.

Just attach ome or all coupons Nos, 5, 8, 7 or 15 to your crder. For
forther information see colored sectlon of this catalog.
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The “Electro” Telegraph Keys

A new departure in telegraph ~—
keys, There has long been a ‘de-
mand for a good, efficient, but cheap
teiegraph key and the one which we
are now manufacturing complies
with ali demands that anyone could
g‘ossibly make of a low price key.

he parts are mounted on a solid
hard rubber composition base, size
21%x3% finches, 13 inch thick., All
metal parts are nicket plated and . -
polished and the contact arrange- No. DKI1119
ment is siwmple but absolutely sure. A standard telegraph knob one inch
in diameter in hard rubber composition is furnished. The Na. CE1118
Key has two of our standard rubber hinding posts, while the No. DK1119
bas three of them. This key works easily and there is nothing to get out
of order. It will make a handsome addition to any instrument table.
No. CE1118 Single Clrcuit “Electro” Telegraph Key composition 0 35
base, an described. Shipping weight 1 1b........... $ o
No. DK1119 Double Circuit (Morse) “Electro’” Telegraph Key com- 0 40
position base, as deseribed. Shipping weight 1 b, $ O

[{] ””
The “Electro” Telegraph Key

These steel lever,
standard telegraph keys
are a radical departure
from the old style metal
keys and the amateur as
well as tlie professional
will find these keys far
superior to anything that
bas been offered hereto-
fore. Our new departure
is centered in the fact that
instead of using a metal No. ABE1117
frame, which is 50 liable to short circuit the different parts, we nse a % in
Insulated base. This not alone gives the instrument a classy appearance,
but it enhances at the same timme the insulation a great deal, and our
keys to-day are without donbt the most beautiful and the best built on
the market, barring none. We do not use a spiral spring to operate the
key but use a special kind of a tongue spring which works a great deal
easier and smoother than the old style spring. The lever is solid steel,
nickel plated and highly polished as are all the metal parts on the key.
There {s absolutely no lateral motion and the trunnions cannot possibly
get loose. The contacts are pure silver. A generous hard rubber handle
and two large binding posts are furnished. 1f you bave once used this
key you will never use another.

We only furnish one style of this key, namely, the one with togp
connection. No leg connections are furnished.

Size over all 4x2Y%x1¥ In. Nize of base 14x2x4Yy in,
No. ABE1117 Steel Lever Key with Insulated Base as described, $1 25
each., Shipping veight 1 1b...oo..... 00DO0G00O00 E0O o

Do you know that we will send you IR, with our compliments the
following lessons of our famous "WIRBLESS (COURSE" (or any othe:
lesson you may choose) when ordering our Sending Helices, Oscillation
Traneformers, Sending Condensers, T.eyden Jars, ete.:

Lesson No. 1 "The Prineiples of Electricity” or lesson No. 4 “The
Principles of Wireless Telegraphy’” or lesson No. 5 *“The Amuteur Trane
mitting Sets and Apparata’ or lessons Nos, 12 and 13 “The Hook-Ups snd
Connections.”

Just attach the corresponding coupons to your order. For (urther
fnformation consult colored section of this catslog,
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The “Electro” Wireless Key

30 AMPERES CAPACITY

While our No. ABE1117 Key {8 weil
suited for coils up to 2 in. spark a
larger key must be used for the more
powerful coils,
from 3 to 12 in.
spark length,
also in connec-
tion with our
No. GGERH0
transformer or
cuil using up to

. 30 amperes, Our key will
positively not heat up even if 30 amperes are used for hours at a
time. This key is similar to our No. ABE1117 except that it is very
much heavier and two extremely large binding posts that can take a
No. 6 wire, are furnisiied., The contact points are solid silver and measure
3¢ In. in diameter, % in, thick; they are built in such a manner that they
can be exchanged in less than two minutes, No tools being mecessary.

As a HHEAT PROOF Insulated Base is used, it will be understood that
the tnsulation is the best that can possihly be had and there need not
be any fear of =hort circnit as with metal base keys. For the price at
which this key is sold it is positively the grecatest bargain offered in
wireless keys to-day. We will immediately refund the purchase price if
the key is not absolutely satisfactory in all respects, All metal parts are
highly nickel plated, hand polisled and buffed. Rize of base ¥x2lox4Y in.
Sire over all 614x23x2 in,

No. BX9212 Wireless Key with Insunlated Base, as described.... $2 m
N Shipping “'n-h:kht 2 1Ibs, d

0. CK9213 Upper Contact for above key........
s (B e Shipping woigkht 2 oz, $0°30
o. 9214 Lower Contact for above key 8000000000
Shipping weight $0°30

The “Electro” Kick-Back Preventer

All transmitting sets in Wireless stations, em-
ploying commercial light or power circuits for the
source of energy, are required to properly protect
the circuit against Kick-backs from the spark coil
or transformer, To this end, the Fire Underwriters
require that two, one-half micro-farad, fixed con-
densers, be connected In serles across the primary
circuit, supplying the transformer or spark coil,
The cenfre conncction between the two condensers
is to be grounded to a good damp ground connec-
tion, as in cut, or to a water
pipe, on the street side of all
meters, etc. The ground wire
should be run on insulators,
and Dbe of the same size as
the pl;ln;ary lem!lgh of the
transmitting set. e proper aiCR BACK
NO. BBE1713 capacity condenser has been
developed by uf, and is very compact and efficient, It i{s made o‘f heavy
tin foil and a good dielectric: the enclosing case being of giass. The con-
densers are then sealed in a high grade sealing compound giving a superb
tnsulation, that cannot be surpassed. Get one of these condenserg to-day,
;gd have yom'i statlnnbprotevted according to the Underwriter's rules,

fore you get into trouble,
Size, 3% x 4 x 6 Inches. Shipping weight 8 1bs, $2.25
No. BBE1718 Kick-hack Freventer, as descrihed. I'rice...........

n— No. BX9212
£.L.CO MV

R ——
. L
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The “Electro” Hot Wire Ammeter

No wireless sending station can possibly oper-
ate at its highest efliciency unless It is adjusted
to radiate the maximum of current.

There {8 only one way to determine how much
current is being radiated and that is by placing
a hot wire ammeter in serfes with the aerirl lead-
fn. This fact is known by many amateurs who
really want & Hot Wire Ammeter but who were
kept from buying one on account of the former
high price of these meters on the market. Know-
ipg the demand for a good but reasonably priced
hot wire ammeter we put our engineers on the
prohlem, and they, working in conjunction with
uurdski:llrul French meter-mechanlcsbucceedetli(l in
producing a meter more accurate, better looking
and mere substantial and at a lower price than NO. CEK9100
any hot wire ammeter heretofore offered.

This meter is the greatest bargain at its price that we have ever offered
the Electrical Experimenter; you are absolutely safe in buying the ““Elec-
tro” Hot Wire Ammeter for it is sold with a money back guarantee if it
is not as represented.

Specifications:—Case 3 in., diameter, 1% in. high, nickel plated, reading
0-3 awiperes, has temperature compensating lever to keep pointer at zero in
any climate, l'ointer brought back to zero when in use ydperfect spring
mechanism. Binding posts are large, perfectly insulated and conveniently
placed. Bearings are jeweled and pivots are of hardened steel ground to
eize by band.

Get this meter now and make sure your station is operating at maxi-
mum efliciency.

No. CEK9100 “Electro” Hot Wire Ammeter reading 0-3 amp...... $3 50
hipping weight 3 Ibs, °

The “Electro” Leyden Jars

Our jars embody the best workmanship. The glass used is guaranteed
to be the thinpest bard glass, free of all harmful salts. We could turn out
these jars at almost half the price listed, by using lead glass, but such
jars will leak badly and soon crack. Our jars may be subjected to a
remarkably high potential and are very bard to puncture.
The tinfofl is at least twice as heavy as that used in other
jars and will not ‘blister.”

Solid brass top binding posts are used and the glass not
covered with tinfoil, inside and outside, {8 finished in black
epamel, giving the jar a very beautiful appearance, besides
preventing leakage. All our Jars can be charged with even
our %-fnch coil and the discharging crash of even our 1-pint
jar can be heard a long distance. It is powerful enough to
kill a cat with a single discharge. These jars cannot be
charged by a static niachine hut are for use on cofls and
transformers only. The following sizes are made:

No. 1E9221 Leyden Jar, as described, 1 pint...... .
KRize over ai' 3x8 in.

Shipping weight 2 1bs. sl 25 B
No. ABE9222 Leyden Jar, as described, 134 pint.... Q

Size over all 3x8% in.

Shipping weight 3 1bs. sl 75
No. AGE92238 ILeyden Jar, as described, 1 quart.. O

fll?e (;ver al} :%isni,n.

Shipping weight 8. No. 1IE9221
No. BX 9224 Leyden Jar, as described, 2 quarts.. 32-00

Nize over all 5x1134 fin.

Xhipping weight H lbs.
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The “Electro’’ Commercial Oscillation Transformer

This instrument fllls a long felt want among amateurs and has been
designed to be used with power up to 1 K.W.

ow that the Wireless situation is clear and we know that the ama-

teur may use a wave length up to 200 meters, we thought we _could do

no greater favor to the American amateur than build an apparatus which

would confine the wave length to 200 meters, and at the same time obtain

¢
o
’
(2
ol
L]
’
’

high efficiency. In connection with a four-wire aerial, total length of fifty
feet with any transformer up to 1 K.W., a wave length of not more than
200 meters will be sent out.

The adjustment of this apparatus Is the most complete that coirld be
thought of. There are two spirals of heavy Metal Wire, each spiral
having eight turns. The two spirals can be separated by moving the
’spiaal on the right back and forward, the maximum separation being 10
=ches.

We use no helix clips, but the adjustment is made by nieans of a slider
v ~anted dlrectl{ on the back of each spiral. By means of these sliders—
aaynstments which vary the inductance to a half turn, are readily accom-
plished. This feature cannot but recommend fitself and has never been
attempted before in any other similar fnstrument. By means of the handle
4, the movable spiral can be adjusted back and forth, which assur 3 any
adjustment desired. This apparatus is expecially recommewded for close
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The “Electro” Commercial Oscillation Transformer

tuning and is invaluable for Wireless ‘Telephony where it positivelr stauds
unequalled.

T'he construction and workmanship on the
apparatus is of the highest order and stands
distincuy by itself, The wood is cherry through-
out, muhogany finish, hand rubbed polish, 5%
fnch  thick., The Osecillation ‘'Transformer is
shipped flut and takes up but little =pace when
shippivge.,  The full size of the instrument is
16x 14802 inches, All metul parts are hrass nickel
plated. «voept the Aluminum Wire.

There are six generous nickel hinding posts, The Metal Wire
spirals are fastened by a unigque process, never attempted before. Tle
whole instrument will make a valuable :uldition to any wireless station.
We positively guarantee the working cficieney and wave length of this
fnstrument and will cheerfully refund the purchase price 1f not entirely
satizfictory and cqual to our deseription.

No. FNU600 “Electro” Commercial Oscillution Transformer as de- $6 00
seribed. Shipping welght 15 1bs, ... . oo,

The “Electro” Sending Helix

LAMYI TOR PILOT DEVICE WITII PILOT LAMP DEVICE
SOLD EXTRA

This is sometlhing mnew in
helices. and although we have
been making similar helices for
yeun we have improved our old
in_ several ways. The new
l)\H"-l Helix is built euntirely of
SOLID MAIIOGANY threughout
(no imitation mahogany). There
are eight turns of heavy Alumi-
num wire, two fine helix clips
with several feet of best -
ported high tension eable, llard
rubber binding posts for the two
other connections are provided.

‘I'he new departure, however,
is fouud in the I’{1OT LAMID
deviee. 'Fhis unique feature i3
original with us and has never
been offered by any other con-
agt:‘n. ”“AS I'Sl'i-\ L ‘\:'(')l-}\}d-}.-\l)."

e pilot tamp has NO METAL- . T

LIC "CONNECTION with the e

helix, as the lamp lights only by the inductive effect of the helix. A leop
of wire fastened under the top board connects directly with the lamp.
This loop is fully 2 in. away from the helix spiral. Instead of using a hot
wire ammeter, the pilot famp is used, and when the lamp lights up
brightest you know that you are radiating the maximum amount of
energy.

We do not furnish a lamp with the helix, as any small incandeseent
lamp, Carhon or Tungsten, may be uxed. We furnish a socket which
takes ONLY miniature hase lamps. A lawmp is not furnished as for each
different cofl, a different voitage lamp is used. With a 2-inch coll use a
2-4 volt lnmp With a 3-inch cell or ¥ K.W, coll or transformer use a
4-6 volt lamp. With a % inch K.W. transformer use a 10-16 volt lamp.
Inasmuch as all depends on the coil or trandformer used, each helix should
be tried with varfous voltage lamps till the right lamp is found. Sizes are:
10 in. dinmeter, 9 in, high; thickness of wood Is ¥ in.

No. DX8271 “Electro” Sending Helix, as dewcribed.......... 0000 $4m
Shipping weight 7 1bs, O
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The “Electro” Adjustable High-Tension Condensers

For many years
we sold these fine
condensers with no
adjusting arrange-
ment, but of late a
heavy demand for a
high tension adjust-
able condenser has
sprung up and we
are thercfore more
than pleased to pre-
sent our condensers

NO. CGEG30 now with the adjuse
able feature,

The connections are made in such an ingenionus manner that
either one, two, three or all nine or nineteen plates can be put in circuit,
simply by sliding the contact rod into wnore or less contact bushings. The
adjustment is quick, sure and eany, no switches or levers need be touched.
The adjustable feature is of fnealculable importance for wireless work, as
no spark coil, transformer coil, or transformer can work to the highest
efficiency without the right capacity, which can only be obtained hy wmeans
of a condenser with a variable capacity. No. CGED30 has 5 contact bush-
ings, No. DGI531 has 10 contact bushings,

The construction is simple and durable, and sparking is absolutely
prevented. The cases are solid quartered oak, highly finished, 1%or dielec-
tric we use imported French glass sheets of a special grade, 1-16 in. thick,
free from salts and air bubbles., Tustead of tinfoll we use metal plates.
The No. CGES30 has 1440 sq. in. of active coudenser surface. It can be
used up to Y% K.W. Size over all is 113 x14% x23 in. Its maximum ca-
pacity is_.009 microfarads,

The No. DGES31 has 19 metal plates, 3010 sq. in. of active condenser
surface, It can be used up to 1 K.W,. Nizes, over all, 11% x143%x33, inches,
1ts maximum capacity is 0203 microfarads, Both condensers are sealed 1n
with a large amount of I'ure Sealing Compound, which not only prevents
bursting of the plates, but also sa eguards the condenser from breankage,
and, to a large extent, from puncturing. Two heavily nickeled bhinding
posts are furnished, Each condenser is fully gunaranteed as to capacity.
No. CGES30 HMigh Tension Adjustable Condenser, as described. . $3 75

Shipping wetght 40 1bs, .
No. DGES31 Hligh Tension Adjustable Condenser, as described. . $4 75
Shipping weight 45 1bs. M

The “Electro”’ High Voltage Condensers

Originally developed for use
in our “lIntercity” outtits, Each
condenser consists  of 4 glass
plates, 4x4% iu, in size, with metal
sheets in between. These conden-
sers are exactly right for use with
a 1 In. spark coil hut wmay he
built Inte sections to  accoummno-
date most any source of high fre-
quency current. Their convenient
form makes them especially adapt-
able to most any apparatus. They
are cheaper and occupy less room

No. AX2345 than Leyden jars. Our cut shows
only the outside of the condenser, which we supply SEALED UP IN A
SPECIAL COMPOUND, with a nice Hardwood Box, finely finished. This
abrolutely prevents leakuge or breakage. Size 47 x6lkx1 in. $l 00
No. AN2345 “FElectro” High Voltage Condenser, as described, . .
Shipping weight 1 1h,
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The “Electro” Adjustable Sending Condenser
PATENTED MARCIH 8, 1910

It has long been known that by
connecting  Levden jars (o eapacity)
acress the spark gap, the sending radius
of a station could be increased enor-
aousdy. The waves sent out from the
regular spark gap die out very fast
(Fig. 1), wiiile the waves entitted from
Leyden jars xet up oscillations of muach
longer duaration (Fig, 2y, besides being
more  powerful,  lhe latter is eaxily
proven by connecting  our  Adjustabie
Condenser aeross the spark gap. ordi-
uarily the spark in the gap has a red-
dish-violet color, making little voise,

.\.(l\\' contiect our cotndenser aross
the gap and you imimedintely notice an
intense blue anass of fire.  The noise
even on o -inch eoil is loud enough - i .
to be heard far away, while the noixe NO., BEK9%260
from a Il-inch or Z-inch coil can he
heard for blocks, 1t scunds what it means—*“Business.”

The “Electro™ Adjustable Condenser s a marvel of simplivity and
efficiency, It is not alone uxed in wireless, but in l'eska experiments; in
fuct, in all high tension work, to adjust capacities, ete,

A complete Condenser comprises the stind or frame and six best im-
ported Leyden jar eondensers in which only glass free of all traces of
lead is used. Leakage absolutely impossible,
Each jar makes spring contact at the top,
and as the stand has at the top circular re-
cesses, and at the bottom small round metal
indentations, the jar is snapped into its posi-
tion fu Jess than a second, 1t snaps out
YIG, 1 simply by pulling or pushing the jar.

NO CONNECTING WIRES, NO SCREWS USED WITH JARS,

Good connections a2t ALL times. The jars cannot fall out, no iuatter
in what position,

To change or vary the capacity of your circuit,
&imply suap in or out more or less jars, till best re-
sults are reached. The frame is miude of well Renl- fy
soned ouak, the jars are beautifully tinished and when ||
contieeted (from 2 up) they are automatically placed ||
in multiple. This, we found, is the hest arrangement,

Sizes are: Height, 6 ins.; width, 2% ins, length 9 ius.

LT C

==

No. BEK9260 ‘‘Electro” Adjustable Condenser, us described, complete with

$2.50

Stand and 6 Leyden Jars..............c..ovuu... ...
Shipping  welght 2 Ibs,
No. CKE9262 Leyden Jar, each (Shipping weight 4 oz).......... $0-35
Dear Sirs:— Lincoln, Nebr.

Last yvear T ordered a number of things of you, among which was un
“Electrolytic” Interrupter for my wireless station. 1 have used It very
bard all the while except during the summer. I found that it worked just
as well after three months of non-uwe aw it did when I got it. The
“Telegraph Key' I received of you Is a dandy, as i» the Ball Bearing
slider, ASHLEY WILLIAMS,
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The “Electro” Antenna Connector
NO MORE SOLDERED AERLALS. NO MORE LOOSE CONNECTIONS

We present herewith the latest useful device
to those erecting wireless aerinls of ‘any size;
ft is in the form of a brass terminal connector
block for the lead-in or rat-tail juncture. The
wiring diagram given indicates how the con
nector s employed to properly join the down
coming leads from the ierial to the lead-in wir -
which may be No, 14 or larger. The larger the
better. The rat-tail leads are made of No. 14
wire or cable as used in the aeriul flat-top,

The weak point in most experiiental radio
plants lies in poor joints of the aerial, espe-
cially  where it joins the lead-in wire. This
weakness  is  aveided by —
nsing The *“Electro™ An- Aeror
teuni Connector. which as-
sures perfect j o inta3
always, |

This conuector is made
of xolid and massive brass and solves the poor %\Lmn

ror- Aws

No. CK3339

joint. problem eaxily. both in an eleetrical and me-
chanienl sens I'lie connector is provided sith four ”"//'j:\;"

No. &/32 serews at the top for the rat-tails; proper
gize holes for the wires being provided.  Also the
rat-tiits may be clamped under the K02 serew head “— -
it preferred. 1t is always best to solder or sweat in the leads, but the
gserews here provided anake it possible 1o effect a pertect joint between
the lead-wires without soldering.

The connector is drilled with 2 large and small hole at the base to
accomtnodate any wire from No. 14 to No. 4 solid B, & 5. condnctor, A
heavy No. 14-20 screw clamps this heavy wire. The connector, if desired,
may be covered with friction tape after installing it. although this 1s not
absolutely neeessary.  The size of the "Electro™ Antenna Connector is 2 1n.
high by 1% in. wide by 5 in. thick. $0 30
No. CK3330 "Electro” Antenna Counnector. Shipping weight 6 oz. .

Baml;;o Spreaders

These bhamboo rods are 8 ft. long and taper
. siightly from 1Y% and 1'% in. at the butt. They
are very strong and light. Must be sent by ex-

press tnless ¢ut in 2 ft. pleces,

No. EK6527 No. EK6527 DBamboo Pole, 8 ft. long. $0 50
Price each, Shipping weight 2 1bs. .

Lead n

-

High Tension Cable
1t

fs used In most all wireless

= & stations, and can stand an epormons

- high secondary discharge. The wires

used in the construction of tbis cable

. . are made from soft drawn copper, cov-

No. AEI1298 ered with three and four separate rub-

ber Insulations. 1t is very flexible, and can be handled easily, especlaily

for laboratory and portable purposes. 1t ix an_absolute necessity to lead

the antennae (aerial) from the station out in the open air,

The 5 millimetre (diameter) size will stand the discharge of our 1 in.

cofl.” The 10 millimetre size will stand the discharge up to a 4 in. coil.

No. AK1297 High Tension Cable 5m/m Diam., per foot........ 0
Shipping welght 1 oz. per foot. .

No. AF1298 High Tenslion Cable 10m/m Diam.. per foot..... $0 15
Shipping weight 2 oz. per foot. Not less than 5 feet sold. .
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. o
The Gernsback Electrolytic Interrupter
Patented April 4th, 1011

fs a radicnl departure in electrolytic interrupter
manufacture. It was constructed with the view to
stand great abuse, gives marvelous results and to
be ridiculously low in price. Heretofore such in-
terrupters could not be had under $15 to $20 and
most experimenters who did not care to pay this
sum had to go onmn using batterfes, which only
cause trouble and dissatisfaction,

Tue Gernsback interrupter is connected {in
series, with any ordinary spark coil and the 110
V. direct or alternating lighting current squ{ly.
No resistance or condenser is used, except a key
or switch to break the current in the usual man-
ner. The vibrator of the coil must be'screwed up
tight as it should not vibrate, The glass vessel
s filled with the solution (formula furnished only
with interrupter), and as soon as the key is de-
pressed you will get the surprise of your life.
Instead of a thin, meagre spark, as with batteries,
you get a HEAVY FLAME 1 INCH THICK.
That this is the ideal thing for Wireless is unnec-
essary to mention., The spark obtained of a 1-
inch “coil, connected to a big sending condenser
and a zinc spark gap with zines % INCH THICK
will crash in the gap with such a tremendous
noise that it will take your breath away AND THE
SIPARK FILLS THE GADP, These are I'LAIN
FACTS backed by our usual guarantee. By way
of proving our statement look at the two photos
taken by Mr. Gernsback, The first one shows
the full spark of a 2-inch coil run by a 6 V. 60
A. H. storage battery. Exposure 1% seconds. The
second shows the FLAME of the same coil with
a 110 V. current and the new interrupter. Expos-

- ul:‘e 114 tsecomls.t T})ehﬂntme is-‘.hootsh ulaward, as

8000 the great aniount o eat raises the discharge.
NO. BHE You are able to get a better and heavier spark
grom 15% to 259% LONGBR, all depending on the construction of the coil.

And that is not all. The output of the
coil is increased at least 60%. That means
that you can send at least 60% further with
the Gernsback interrupter. This will be bet-
ter understood by mentioning that two No,
34 copper wires, connected to a 1 inch coil
and separated % inch will fuse within 5 to
10 seconds, The Gernsback interrupter starts
at 50 volts. A metal rod of especial alloy

oes through the cover down in the porce-
ain tube. This tube at its lower end has a
eculiar aperture in which the pointed rod
ts. ’I;Jl;ehtube at tl}e ut per end ha’f'hai thtre:deld No. 1
top which screws in e cover., 8 tube is 0

mlll)de of special material and will not crack ORDINARY SPARK.
even if the interrupter {8 worked steadily. Tu operation the metal rod
wears itself away to a point., The rod is fed down by gravity and is
entirely contiolled by the weight attached to the top of the rod (see {ll).
In fact, the entire success of this interrupter lies in the right size of the
metal weight. Too much weight gives no spark at all; too little gives an
uneven and unsteady spark., New rods are supplied at a trifiing cost.
The rod can be left constantly in the solution.
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The percelain cover has all metal parts
IMBEDDED in # (patented)., No metal i8
exposed whatsoever. Therefore NU CUR-
ROSION. The binding posts being of
hard rubber cannot corrode, become short
circuited accidentally, nor shock you, The
interrupter heats up very little even with
steady work. The path between the two
electredes is only 14 inch and the amount
of solution heated at a time therefore is
necessarily very small,

This interrupter has found thousands
of friends and is especially recommended
for wireless and X-ray work. When used

for wireless it may be stated that it pro- NO. 2
duces an extremely high sound in the SPARK OBTAINED WITH
distant receiver, which is much easier to INTERRUPTER.

read than the low sound produced with the old spring vibrator giving only
from LW to 200 interruptions per second, against 5,000 to 7.000 per second
with the electrolytic ifnterrupter. 'The interrupter is to be used in con-
nection with ordinary spark coils from 14 inch up to 12 {nch spark length,
or ocur GGLESOH0 Lransformer,

Two coils (or more) may be connected in series and if the secondaries
are connected in series too, the length of the resulting spark is as long as
the spark of the two colls put together. Therefore, two 2-inch cofls will
give a 4-fnch spark and so on. Ordinary vibrator coils can not of course
be comnected in series, as each vibrator opposes the other, the spark
length is cut down,

With the electrolytic interrupter a plurality of coils work as one, as
the pulsations from the interrupter flowing ‘through all the primaries
(connected in series) magnetize and demnagnetize the primaries all at the
same time, The result, therefore, is that each coil acting in unison with
the other (or others) will add its output to the other {or others). The
longer spark is the result.,

OPERATION

First flll the glass jar with the solution (to be obtained from any
druggist) so that it stands 2% inches from the top of jar. I'ut the
cover on jar and pass the rod through the cover down in ‘the tube. Be
sure that its point fits in the aperture at the hottom of tube, The weight
is then attached to the rod as shown in ill, 'The thumb screw of the
metal bridge on top of cover is left loose. Now connect the interrupter
as sbown in diagram. If the current is direct the positive pole of the
current must be connected with the post marked <. If the current is
alternating it does not make any difference how the wires leading to inter-
rupter are connected, since there s no positive nor negative pole,

The Interrupter works on direct and alternating current.

A switch block with fuses should always
be used with the interrupter. It is much
better to blow out a fuse than to damage
the coil or interrupter if the current should
get too strong, or if the tube in the inter-
rupter should accidentally become fractured,
which would short circuit the line.

Every instrument is fully guaranteed to
be all we claim for it. Mr. GGernsback would
not allow his name put to it, if he had not
implicit faith fn it. It is a guarantee by itself.

Note.—This Interrupter does NOT work our closed core transformer,
but only open core transformers, such as our No. GGE8050.

No. BHES000 THE GERNSBACK INTERRUFPTER, as described. $2 85

Size 10%x5 In. Shipping weight ¢ lhs. Each......
No. BE8000s Metal rods for Gernshack Interrupter. Each........ $0-25
Shipping weight $ oz.
No. EE8000b Interrupter Tube. Shipping weight $ 0z............. 050

No. DES000c Interrupter Jar, 4%x6% in, Shipping weight 3 1bs,
Each ...........c0iiivinnne. s .'. . g ............... $0-45
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The “Electro” 15 K. W. Transformer-Coil

is a radical depar-

(100 MILE WIRELESS COIL) ture from ordicar

p coil building. t

> possesses all the

good points of a

good cofl. but noae
of its bad ones.

The average ex-

erimenter when
uying a coil now-
adays buys a cat in
a bag. The cofl is
gsealed entirely and
if it should break
2 down it must go
. back to the factory.
/ Neither does the
owner know what is
inside of the cofl—
he must take the
maker's word for
it. Our new coil is
NOT SEALED IN,
yet is better insu-
No. GGEB050 lated than a sealed
in coil, The new
departure is our BLOCK SECONDARIES (see illustration). These secon-
daries are wound with ENAMELED WIRE, This means, on account of get-
ting 3 tinies as many ampere turus into a given space. that our secondaries
are 3 times as efficient as other omnes, and that they take up
one-third as much room. Kize of secondary, 31%6x2%x3}5 inches.
You marvel that such a small coil could give such an enormous output.
The enameled wire explains the mystery. After the secondary coils have
been wound they are placed in a sgquare mould which is filled with molten
fnsulating compound. When cold, a square block-coil is obtained, which
exposes 10 wire except the 2 connections, We form our secondaries square
so they can not roll. Iach secondary weighs 23 1bs. and gives a 1-inch
gpark. The primary is wound with Doulje Insulated Copper Wire No.
14, B. & S. and separated by a hard rubber insulating tube from the two
block secondaries. The whole fs placed in the coil box, which has been
treated with an insulating compouud. All coils fit snugly in the bex
and are arranged in such a way that they can not move and are always
14, inch apart. After connections are made the cover is screwed down,
and this marvel of simplicity is always ready to be inspected and to be
taken apart, when occasion arises, for new experlments, etc., ete.

Four top metal binding posts are provided, so that one secondary
may be used at a time, Doth in series, both in parallel and for other Im-
portant experiments.

BY CONNECTING IN MULTIPLE, RANGE I8 GREATLY INCREASED,

As there is no vibrator or condenser to this coil, it must, of course, be
used with our electrolytic interrupter by running it from 110 Volts Alter-
nating current, or 110 Volts Direct curremt.

The spark obtained is 1 to 1% inches long, but !} inch THICK. For
wireless work it is the fat spark that counts, not the long, thin spark.
You must radiate (amperage) from your antenna, not tension (voltage).

Ilere is an UNSOLICITED testimonial:
Electro Importing Co. New Orleans, La., Jan. 11, 1911,

Dear Sirs: It may be of interest to you to know, that I communicate
with a friend In Baton Rouge every night with my One-half K.W. Trans-
former Coll, a distance of about 70 miles air line. My co!ll is working
excellent, and anyone wishing to buy a coil, cannot make a better move
than by purchasing one like mine. Moping this will be good news, I
remain, Yery truly yours,

BERNARD OPPENHFEIM, 1435 llenry Clay Ave., New Orleans, La.

Continued on page 105
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FREE

IN 20 LESSONS
By

Wireless Correspondence Course

S. GERNSBACK, A. LESCARBOURA and H. W. SECOR, €. & R. Eng.
In Use on Every Battleship of the U. S. Navy

Let Us Help You to Become a Practical WIRELESS EXPERT
THIS IS THE ELECTRICAL AND WIRELESS AGE

Wonderful opportunities are offered to the man who has special training
you to become an expert in Wireless. Hundreds bave done it, why net yea?! Just try itl

do it as well as anybody else!

Our aim is not only to sell you electrical goods!

We want to

ining to-day. We will help
You can

bow to handle

instruet you
to the best advantage all the Vireless Apparatus; to tell you the how and Iiy of the fascinating

art of Wircless. This

Of course, we want you for a customer. You are interested In
Why not be one of our regular patrons?

apparatud

is the Reason for offering you our

FREE COURSE.

cladrlﬂllnd'lnlu

baying
We promise to give you the maximum of

quality. plus service and td show you OUR appreciation, we are golng to give you s profit sharing
PREMIUM on every dollar you spend with us.

Bead the following proposition.

In the following
pages you will And
twenty Wireless Course
Certificates.

When sending your
order which must not
be less than One Dol-
lar ($1.00), attaeh one
of these coupons and
you will receive with
your goods the first
lesson  of the
WIRELESS COURSE
and a superdb cloth
binder.

With every follow-
ing order amounting to
not less than $1.00, we
send you another lex-
son, ‘This means that
for every dollar's
worth of goods you or-
der, you will receive as
& prentium, one leyson
of our

“WIRELESS
COURSE”

It s uunderstood
that you can receive
the whole course with

CONDITIONS:

The Beautiful Cloth Cover of
our Wireless Course.

8ize 6)4 x 9% inches,

It means an absolutely unique opportunity.

one order if same
amounts to $20.00, or
ten lessons, if you or-
der &;yods amounting to
$10.

You may, of course,
select _any number of

the Wireless Course
you want; but the
cloth binder is only

furnished with ‘lesson
Number One.

2% ABSOLUTELY
NO DISCOUNT AL~
LOWED FROM ANY
ORDER APPLYING
TO THIS FREE
WIRELESS COURSE,
AND NO LESSONS
WILL BE SENT ON
ANY GRDER UNLESS
THE CORRESPOND-
ING COUPON IS8 AT-
TACHED,

It f8 needless to
say that our Wireless
Course s up-to-date
and absolutely thor-
ough, commencing
with the most complete

Contents: 160 pages, 350 illustrations, 30 tables
explanations on Llectricity in General and "Hreless ending with chapters
on scientific matbematics and complete history of Wireless.

Do not miss this splendld opportunity.

Send in your order and your Wireless Course Certificate TO-DAY,
READ contents of Wireless Course on back of conpons.

This course cannot be bought and can only be obtained under the above

comditions,
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Condvats of Lesson No. 1

THE PRINCIPLES OF
ELECTRICITY.

Conductors, Insulators, Statie
Rlectricity, Current Electricity,
Hlectro-Motive force, Batteries,
Measuring Instrumeats.

Centents of Lesson No. 2

THE PRINCIPLES OF
MAGNETISM.

Compass, magnetic flux, Elec-
trodynamics, Electro-Magnetlc
Induction, Inductien Coils and
Transformers.

Oentents of Lesson No. 3
DYNAMOS, MOTORS, GEN-
ERATORS AND WIRING
Berles Motors, shunt motors,
eompound motors, Power trans-
mission and wirlug. Transform-
or boxes. Frequency, Kdison 3-
wire system.

Oentonts of Lesson No. 4
THE PRINCIPLES OF
WIRELESS TELEG-
RAPHY.

Maxwell’s theory, Hertzlan
waves, Branly’s coherer. G. Mar-
tanl. Principles of wave length,

oscillating circuit, auto-
'ormers, etc.

Domtents of Lesson No. §

THE AMATEUE TRANS-
MITTING SETS AND
APPARATA.

Sperk Gaps, Coils, Sending
Helces, Condensers, Integrupt-

ore, Koys.

Contents of Lessem No. ¢

TRANSMITTING BETS
(Continued)

Aerial switch, commercial sta-
tions, Motor-Generstor, Heavy
keys, commercial spark-gaps,
Rotary spark-gaps, Leydem Jar
Condenser, Lightning switch,
commercial wirelesas atations.

Contents of Lesson No. 7

NEW TRANSMITTING
SYSTEMS.

Qnenched Spark aystem, Tele-
funken system, Poulsen system,
Dnddel Arc, Complete Poulsen
Station,

Uoatents of Lessom No. 8
RBRECEIVING APPARATA.
Detectors, Tuning of Recetv-
ing Apparata, Loose Couplers,
Variometers, Detectorium, Pect-

able Receiving Set

Contents of Lessomn Neo. 9
RECEIVING APPARATA.

Variable Condensers, Rotary
Condensers, Fixed Condenmsers,
Potentiometers, Wireless Recelv-
ers, commercial receiving sets

Cenjents of Lesson No. 19
THE DETECTORS.
Coherers, Slaby-Arco-Vaogum
coherer, Branly Detector, Auto-
matic Detectors, Relays, Crystal
Rectifiers, Silicon—Pearikon—Ga-
e locirelotie Datestors. Per-
ors, Blectrolytic ctors, -
oxide of Lead Flaming
Valve, Audion.
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Centents of Lesson No. 11
ARRIALS,

Antenna, Wirtng, Insulators,
Looped Aerial, Umbrella aerlal,
Lead-in, Bellini-Tosl  Radlo-
gonlometer, construction of aer-
fals, etc.

Contents of Lesson No. 12

THE HOOK-UPS AND CON-

NECTIONS.

Study of the diagrams, Wire-
less telegraph symbols, close
coupled systems, connecting in-
terrupters, shipboard stations,
Fessenden station, Recelving sets,
Loose-coupled sets, Marconi se-
lective receiving set, etc.

Contents of Lesson Neo. 18
THE HOOK-UP8 & CONN,
USEFUL INFORMATION.
Fessenden Interference Pre-
venter; Telefunken receiving set.
Duplex Receiving set. The Col-
lin system. The Lee De Forest
system, Dieleetrie strengths
of insulators, Notes on Ropes,
Equivalents, conneeting and sol-
dering wires, Electrical uaits.

Contents of Lesson No. 14

OPERATION OF THE IN-
STRUMENTS,

Wave-length, Wave-Meters,
Tuning. The use of the different
fustruments, Wireless Regula-
tion.

Contents of Lesson No. 16

LEARNING TO OPERATE.
THE CODES.

Operating the key, patent keys.
The codes, Omnigraphs. The
different codes, cipher messages,
Abbreviations, Government mes-
sages, commerclal messages.
The Wireless Law.

Cantents of Lesson No. 18
COMMERCIAL SHIP AND
LAND WIRELESS
STATIONS,

The Nauen staclon, United
Wireless statlon. War ship sta-
tions. Commercial ship stations.
Army stations.

Contents of Lesson No. 17
HIGH FREQUENCY CUR-

RENTS.
Tesla experiments. Prof. Fes-
senden’s  experiments. Tesla

Trausformer, Oudin Transformer,

Contents of Lesson No. 18
THE WIRELESS TELE-
PHONE.
The principles. Collins syatem.
Poulsen’s system, etc.

Contents of Lesson No. 19

THE MATHEMATICS QF
WIRELESS TELEGRAPHY.
Calculatlon of wave-lengths,
Inductive caleulation, Capacity
calculation, Range of stations,
T'ahles, Data, ete.

Contents of Lesson No. 20
THE HISTORY OF THE DE-
VELOPMENT OF WIRE-
LESS TELEGRAPHY.
Steinhell, FEdison, Maxwell,
Tesla, Hertz, Crookes, Hughes,
Popoff, Marconi, etc., etc.
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Our coll radiates energy—high amperage—and lots of it. Compared
with the ordinary coll, ours, as far as wireless transmission is concerned,
will send further than the 8-inch coll wound with No. 36 B, & S. re,
And an 8-inch_coll costs $95.00. Size of box, 9x5%4x4%% inches, $7 75
No. GGES050 Electro 74 K. W, Transformer-Coil, as described.... O

Shipping weight 12 1bs,

The “Electro” Closed Core Transformer

TRIPLE CONTROL TYPE

Commercial and experimental wireless
stations to-day are using finvariably a
closed core alternating current transformer
for sending messages, They are thoronghly
relilable and of the highest electrical effi-
clency. Superlor to spark coils, they are,
besides, very cheap to operate; the cost
of running the 1% Kilowatt (KW.) size,
belng 2 cents per hour. They will not
heat up even if run continuously.

These improved type “Electro” quality
transformers operate on the same prin-
ciple (induction) as spark coils, but the
transformer is simply connected to 110-
125 volt A.C. 60 cycle circuits, with a tele-
raph key such as our No. ABEI1117 or

X9212 in series, to make and break the
primary circuit.

Specifications :—Transformer of best NO. CKX9280
design throughout. Electrical efficiency 94
ger cent. ore of annealed silicon steel accurately cut and assembled.

rimary coil well insulated and provided with 8 poiut switch permitting
of regulating the secondary voltage from 10,000 to 12,000 volts, Primary
current on % K.W, unit on lowest secondary voltage about 2! amperes.
S8econdary wound in best manner with flnest insulation; cannot break
down, ange about 50 miles per 14 K.W. with sensitive detector at re-
celving station. THE FEET OF TRANSFORMER ARE PROVIDED WITH
GLASS FOOT INSULATORS TO PREVENT LFEAKAGE. Secondary leads
brought out through beavy pocelain insulators as shown.

This transformer is extremely efficient, reliable, and flexible in con-
trol. For 120 cycles frequency cost is the same as for 60 cycles, below,
For lower than 50 cycles frequency, add 20 per cent. to cost here given,

No. CKX9280 “Electro” 14 Klilowatt Transformer, as described
size 6% in. high by 8 in. long by 8% In, wmo......$30.00
Shipping weight 32 1bs.

No. DEX8281 “Electro’’ 14 HKilowatt Transformer............. .$45.00
Shipping welght 45 1bs.

No. FKX9282 “Eleciro” 1 Kilowatt Transformer......... ectacene .360-00
Shipping weight 65 1bs.

Gentlemen :— Buffalo, N. Y,

I am VERY MUCH PLEASED with your % K.W, Coil No. 8050. I
have SENT 48 MILES UP THE LAKE TO THE CITY OF ERIE a boat
equipped with the Clark Wireless system. The operator sald 1 CAME IN
A8 LOUD A8 C.H,, THE PORT HURON STATION. (10 K.W.)

Yours truly, H. BCHOEFFLIN,
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The How and Why of “Bull Dog” Spark Coils
Before Buying Any Coil, Read This:

To the average experimenter most spark coils look alike, As long as
the coil gives a spark, he is satisfied, and, as a rule, when buying a coll
he is guided mainly by price. The firm slicing prices most, gets the order.
Quality seems to be the last thing the average experimenter or radio
amateur thinks of.

Therefore, a few words on the subject might not be amiss. Speaking
generally, there are two kinds of spark coils in America to-day; the box
coil and the *“Buil-Dog” coil. When we started the original experi-
menter's supply house, in 1904, we did not make our own coils, and for
several years we sold the box cofl, which is nothing more nor less than an
ordinary gasoline ignition coil, made and built for ignition work, and
nothing else. It has no style to speak of, is crude and is put together
as cheaply as possible. The platinum contacts are very small and wear
out quickly and all the parts are, as a rule, light. But the main part—
the secondary, does not conform to modern high-grade coil practice. Nine
times out of ten it is bare wire wound, with a minute air space between
adjacent wire turns. The various wire layers are insulated from each
other by a single wrapping of thin parafiine paper. This construction
reduces the cost of the coll a great deal, at the expense of efficient insula-
tion. Internal sparking, if the cofl is strained, is rather the rule in
such secondaries. They do not stand up for continuous work and total
break-downs are common. That means practically a new coil, for the
makers charge almost as much for repairing a burnt out coil as for a
new one,

The most important part of the secondary, though, is the size of the
wire. An enormous amount of copper wire can be saved by reducing the
wire size and this is unfortunately the rule with some makers. The finer
the wire, the less there 13 required for a given spark length. Also the
finer the wire, the thinner the spark. It is obvious that for average ex-

erimental work, especially wireless work, such a coil is totally unsuited.
or radio work it {s not the spark length that counts, it is the THICK
SPARK. Thus, a 6-inch thin spark will not transmit over 30 miles, while
a % K.W. transformer giving but a 1-inch spark will easily transmit 100
miles and more. A long, thin, stringy spark is best compared to a fine
thin stream of water. It has no power. A fat, bheavy spark is like a
thick stream of water. Its power is very great.

We could say a great many more things about the box coil, but we
will refrain, because we might be thought of as ‘“knockers.” Suffice it
to say that we discontinued the sale of the box coil because we lost a
great many customers due to well-nigh universal dissatisfactien.

Mind you, we do not say that box coils are not good. There are
excellent coils of that kind on the market—but the majority of them

almed off by certaln houses are just plain ignition coils—very good coils
or Ruch work, but never for extended experimental or radio work.

You don’'t buy dr{ cells to light your house—you use a dynamo or
storage cells, Each has its function. 8o with the box coil and the
“BULL-DOG"” coil. Each has its sphere of utility.

When we finally did start in the manufacture of the “BULL-DOG”
coils we knew exactly what to avoid, in order to turn out a satisfactory
article.

The many years of popularity and the wonderful sale that our “BULL-
DOG” colls have enjoyed especially by high schools and universities, leads
us to believe that we have the ideal spark cofl for experimental and radio
work. Naturally, our coils cost more than box coils—for we put more
material into them. Thus our 1-lnch “BULL-DOG" cofl in OUTPUT
equals most 11 inch and 2 inch box coils, Do not be misied by the length
of a spark. It means nothing; it is simply a trade trick. You do not buy
a Mazda lamp bulb by its length; you want to know, primarily, what its
candle power 1a, You pay accordingly. It is exactly the same with spark
coils, the spark length is the second consideration. You want your coil
to give a prodigious amount of power—not meaningless sparks. And if



The Electro Importing Co., N. Y., Mfrs. 107

‘:u use it for Wireless Work—and you will, sooner or later—~you want to
sure that {‘ou radiate lots of power from your aerfal. And omnly a
genuine “BULL-DOG” coil does this.
COUNTERFEIT “BULL-DOG" COILS

There is only one “BULL-DOG” spark coll,—the “BLECTRO.” If 18
does not bear the “ELECTRO” name-plate, it is not a “BULL-DOG”™ coll.

Certain unscrupulous sugply houses, envious of our enormous success
of these cofls, have of late been marketing a coll which they palm off as
the “BULL-DOG"” type of coll. In appearance it looks like our coll, but
it 18 nothing but an ordinary thin spark ignition coil, resembling exter-
nally somewhat our “BULL- ** cofl. It does not meet our claims and
is therefore spurious. For that reason also it sells at a lower price. But
it is not a genuine “BULL-DOG™ cofl. It {8 to be deplored that com-
getlng houses, deliberately try to mislead the public with such antiquated

usiness practices.
CONSTRUCTION

Only the very best material that money can buy is used in “BULL-
DOG” coils. Although thousands of these colls are sold each year, not
more than 4 have ever been returned te us in the lapse of any omne year,
due to broken down secondaries, And these cases have lnvarlablg been
traced to straining the coil unduly either by using too heavy a battery
current or by working the coil without having a load on the secondary.

SECONDARY

The heart of the coil. We use only enamel copper wire—nothing else—
fu our coils. This cuts down all leakage between adjacent wire turns.
Individual layers are insulated with a heavy impregnated paper of high-
est insulation value,

No. 38 or 39 B. & 8. wire is commonly used In most box coils. We
use nothing thinner than No. 34 B. & 8. electrolytic copper wire. This
means that “BULL-DOG” colls have from 259 to 50% more welght in
wire than ignition box colls, This costs a great deal more, but makes for
powerful sparks.

ANl “BULL-DOG” Spark Coil secondaries, after winding. are boiled
for a long period in a paraffine wax bath under vacuum to dispel all air
from the windings. A costly process—but it keeps coils from coming

back to us.
PRIMARY

All primarles are made of double cotton covered copper wire of suit-
able size. They are wound on impregnated Insulating tubes and_ after
winding are bolled in paraffine to expel all air and moiature. All our
primaries are lathe wound and must be wound perfectly even to pass
inspection. The core wire Is imported from Norway. Only genuine Nor-
way double annealed core wire {8 used by us. It costs 25% more, but the
spark obtained is vastly better than if the domestic wire were used.

CONDENSER N

We consider the condenser one of the most important parts of the
“BULL-DOG"” coil. If the condenser is not just right, if it is not exactly
balanced, there will be excessive sparking at the vibrator contacts. Too
large a condenser, while cutting down the vibrator sparking, also cuts
down the secondary spark length. Too small a condenser increases vibra-
tor sparking and decreases secondary spark length. Furthermore, as th_c;
condenser is subject to extraordinary stresses, due to the “back-kick
of the primary, its insulation can never be too good. Most cheap colls
have peor condensers, often breaking down even if the coil is not abused.

“BULL-DOG" coils practically never have condenser trouble. In six
years we did not replace more than elght condensers due to puncturing—a
reallly wonderful record.

D the construction of our condensers, we use only the finest obtain-
able tin foil,—not lead foil—thick enough so it can’t tear when the con-
denser is compressed hydraulically, after having been bolled In paraf-
fine for some hours.

The paper we use is the best imported homo?eneoun rice paper,
treated with parafine under vacuum, to expel all alr from its pores. We
do not use wire leads, but broad copper strips to make connection with the
tinfoll. This insures a perfect contact, and no resistance at the contacting
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surfaces., After treating in a parafiine bath, the condenser is comfreue¢
in a powerfu! press and a strong, perfect unit, almost impossible to
phncture b{ the ‘“*back-kick’ of the coil s the result,

After the primary has been provided with its insulating tube, the
secondaries are slipped over this tube and the whole unit is placed in
the outer enclosing tube. 'The highest grade of iusulating compound fis
now poured around the unit, thorougmy sealing it in the enclosing tube.
Over tne enclosing a rich looking, fibre tube is slipped, and the coil ia
ready for assembling, after it has undergone several tests for spark length,
break-down resistance, etc, etc.

Qur small coils, such as our % inch, ¥% inch and 1 inch types, have
the condenser enclosed in the outer enclosing tube. This condenser is of
course insulated with great care from the secondary by at least 15 layers
of Bmpire paper.

Qur larger “BULL-DOG” coils beginning with the 114 inch type have
a sub-base in which the condeuser is housed; it s surrounded by insulat.
ing compound.

MAHOGANY FRAME

Beginning with our 1917 model all of our “BULL-DOG” coils are
encased in beautiful mahogany frames, plano-finish, hand rubbed. A more
beautiful appearing coil can not be imagined—it shines and sparkles and
i{s easily the most imposing piece of apparatus on your instrument table.
You feel proud to own such a coil; its like is not found anywhere the
wongd" over—a pretty strong clalm, but true, once you see a real “BULL~
DOG.

VIBRATOR
We could write several pages about the superiority of our wonderful
French style vibrator, 1t is practically noiseless au«d works at anm

astonishing speed. No large iron lead retards its speed and gives a
stringy spark. Our vibrator, on account of its great speed, gives a fat
powerful FLAME-LIKI DISCHARGIS at the secondary terminals, unlike
anything you have ever seen. The vibrator i{s composed of one thick and
one very thin spring and works exactly like a reed, the lower end of
which has been clamped in a vise, Our vihrator when working emits a
high NOTE, not a NOISE, as does the ordinary Rhumkorff or box cofl
vibrators. IT ALSO USES LESS CURRENT THAN ANY OTHER COIL.
TENSION ADJUSTMENT:

The “Bull-Dog’” coil is the only one having a sgrlng tension adjust-
ment. By tightening screw 1 (see illustration) and by slightly loosening
screw 2, the coil uses a minimum of current, By reversing this operation
the coil draws its maximum current and the longest and most powerful
spark is obtained. With the former adjustment the vibrator works fastest,
with the latter adjustmment it works slowest, Beautiful regulation is thus
accomplished, not found in any other coil,

ADJUSTING THUMB SCREW:

Of course, while adjusting, the thumb screw must be regulated, till
the secondary spark is satisfactory. Never screw the thumb screw too tight,
as otherwise the contacts are apt to spark violently, thereby reducing
their life. The coil works best when the sparking at the contacts is not
too strong—just a mild, nice, blue spark, which should not blind you.
One can tell at once if the battery used on the coil is too strong by
observing the vibrator spark. If it sparks too much the battery current
must be cut down at once, otherwise the secondary might burn out.

Our vibrator thumb-screw has several unique features. Once adjusted
the vibration of the spring can never cause 1t to loosen, because we use
a stiff, coiled phosphor spring under the head of the thumb screw. With
the “BULL-DOG" coll you can not get a dangerous shock while adjust-
ing the thumb screw, because THE RIM OIF THE SCRBW IS THOR-
OGGHLY INSULATED with a thick, knurled fibre ring. If you have
ever tried to adjust an ordinary spark, the secoudary of which was
grounded, (as in Wireless Work), you will appreciate this improvement,
not found on any other colil

CONTACTS

We now use only pure TUNGSTBN contacts in all our vibrators.
Tungsten is the most refractive metal known to science to-day. It is very
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much bharder than platinum and lasts' at least 1259, longer than the
latter. The sparking on tungsten points is less than on platinum points
and we very seldom hear of such a thing as a burnt out tungsten point.
Iuasmuch as the smallest tungsten point we use measures Y inch in
diameter and .05 inch thick (platinum points seldom are more than .100
inch in diameter and .0312 inch thick) the sparking fs cut down to a
minimum. Of course large tungsten points as these are mere expensive
than small platinum points, but we obtain better results, besides, large
points last very much longer.

Due to the unique construction of our vibrator and due to the fact
that tungsten imetal does not melt readily, OUR VIBRATOR CONTACTS
DO NOT "STICK” UNDER ANY CIRCUMSTANCES.

TESTING

All “BULL-DOG” coils undergo an elaborate series of tests before they
are stamped with our inspection stamp. All our coils are tested twice;
once before they are assembled, and once after assembling. The spark
length must be right. It must be above the claim we make for that
particular coil. Thus our 1l-inch coils usually give 114 to 114 inch spark.
All coils are “strained” purposely to ascertain their break down resistance.
We thus make sure that when you strain your coil accidentally it will
not break down. Those that do break down at the factory once in a
while are discarded. Only perfect coils leave our factory.

GUARANTEE

Read it carefnll{. It {8 the only coil guarantee made by any manu-
facturer, anywhere In the world to-day. It is the first time fn the his-
tory of coil making that any firm ever attempted such an unheard of
guarantee., It proves our supreme faith in our cofls.

OUR GUARANTEE

We will replace without question any "BULL-DOG” coil withiu
one year after its sale, providing it shews no gross abuse. In
this guarantee is included partial or total burn out of the second-
aries or broken down condenser, or any other mechanical defect
arising, due to imperfect workmanship. This guarantee does Dot
cover %)urned out tungsten vibrator contacts, which itself i8 a proof
of gross abuse. Defective coils can only be replaced free of charge,
if returned prepaid to our factory.
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Now, of course, all this sounds nice and reads well. If you are still
unconvinced read the following, Then if you want the best coil in Amer-
ica, we know that we will get your order:

Dear Sirs:— Alameda, Cal.

1 tested the one-inch coil with a 6 volt, 6 ampere dynamo, and could
with point dischargers, OBTAIN A STEADY SPARK OVER ONE INCH
LONG. COULD SEND OVER SIX MILES, which took me by surprise,
the serial was 82 feet long, made up of four copper wires, on spreaders
two feet wide, suspended from a maat 80 feet higl. The detector WORKED
FINE; CCULD PICK UP SIGNALS without any tronble.

Yours truly, F. ARNBERGER, JR.

Gentlemen:— Chicago, HI.
I bought one of your Y%-inch spark colls and think it is a dandy. With
feur batteries I can obtaln over Y-inch spark. CLARENCE MUELLER.

When ordering one of our Spark Coils or one of our Transformers,
tet us send you free with our compliments, lesson No. 2 “The Principles
of Magnetism” of our famous “WIRELESS COURSE,” giving you all the
instruction about this apparatus,

Just attach coupon 0. 2 to your order. Tor further information,
consult colored section of this catalog.
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The “Electro” “Bull-Dog” Spark Coils

ell known fact that we are to-day supreme in spark cofl

manll}ta’cstuﬁ-e_w We ¢ n prove that we sel more spark coils for experi-
mental work than any two other concerns in the world. .

‘The new "RBull Dog” type is the outcome of our 12 years' experience

in this work, and for workmanship and appearance it stands unmatched.

We departed from the old, cold looking box style and now enclose

INSULATED
THUMB|SCREW

SPARK g, $9.60

NO. IFX1089

the primary sccondaries and condenser all in a fibre tube, enhancing the
appearance a great deal and also making the cofl far more compact and
lighter at the sume time.

A new Krench double spring vibrator with double sdjustment is used
now, giving extremely fast vibrations. The insulation is superb, internal
sparking is impossible, as the greatest care is exercised to insulate all
parts with the most expensive sealing compound. Our coils are especiall
constructed for use in wireless telegraphy, and we have devoted consid-
erable labor and time in experimenting to produce something that we can
recommend confldently to our customers. Qur aim has been to furnish
a coil not easily injured, even by rough handling, and these coils may be
subjected to considerable rough usage without injury, The usual form of
Rubmkorfl coil we found was too delicate and easily put out of order,
and we therefore do not manufacture same. All the good features of the
Rubmkorff are embodied in our coils. and we gnarantee them to give a
very powerful and "fat” spark 1mPosslble to obtain with any other coil.
All the experiments cited on the following pages can be performed with
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our cofls, and we guarantee our coils to give better results for a longer
period than any other cofl.

We employ a condenser of large capacity in parallel with the vibrator,
which decreases the sparking thereof as much as possible. All our cofls
have condensers, even the 14 in. ome. The vibrator contact points are
of tungsten and will 1ast almost indefinitely, providing the cofl is not
abused by the use of too strong a current.

If we say a cofl gives 1 in. spark, this means that a 1 in. spark will
be thrown across a gap one inch long, between two sharp polnts, not
between balls, plates, etc. We always guarantee our coils to give the
full spark length. o get best results use storape cells, which are by
far the most efficient current. Our Gordon batteries will range next in
efficiency. We do not guarantee the spark length with dry cells, as their
current is not steady enough. IHowever, it is understood that they will
give excellent results if treated intelligently.

The secondaries of all our coils are wound with enameled wire. Our
coﬁxpetltoru use bare wire, which leaks and reduces the efliciency of the
cofl,

No. €X4360 3 ir, use 2 type R. E. cells, or 3 dry cells
No. CIX1087 14 in. use 2 type R. E. cells, or 4 dry cells
No, EGK1088 1 in. use 3 type R. K. cells, or 5-6 dry cells
No. GBK4368 1% in. use 3-4 type R. K. cells, or 6-7 dry cells
No. 1FK3§089 2 in. use 4 type R. E. cells, or 12 dry cells

PRICE LIST

No. CX4360 14 inch coll, price. ........coiiiiiiiniinnnnnnnnnnn. 3 m
Nize T¥x4 5/16x6Y. Shipping weight 4 Ibs. $ .

No. C1K1087 '% inch coil, price............... 00 Q0660000000000 3 90
Size Tl4x4 5/16x6%. Shipping weight 5 1bs. $ G

No. EGK1088 1 Inch coil, price............. 0000900q09O00000000 00 $ 5 70
Size T x5%x6Y. Shipping weight 6 Ibs. O

No. GBBK4366 134 inch coil, price......... “veeroetveerasstsaranns 7 20
Size 8%x5%x6%. Shipping weight 7 Ibs, $ G

No. I¥YK1089 2 inch coll, price............ 00000A00a0q000 0000000 9 60
Size 8%x5% x6%. Shipping weight 8 Ibs. $ .

No. BCX1090 3 ine¢h coll, prlce. | ....covinineininnnnnennnnnn... . $23'00

No. CFX1091 4 Inch coll, price. | ........... eessecictteeceeiaans $36'oo

Cabinet style.
No. LEX1093 6 inch coll, price..| ........... .). ...... $95’oo

No. AAEX1094 8 inch coll, price
I'rices of larger ¢oils on application.

Experiments With Spark Coils

Connect two short pleces of wire to the two top binding posts. Make
a “spark gap' by leaving a small space between the wire points. If the
coil 18 atarted a steady stream of sparks will flow between the points. It
can be intensified by tightening the thumb screw on the vibrator of the
cofl. 1f the “spark gap’ is about 1% inch, a *fire ball"” will be observed
between the points. 1f the experiment is continued the positive wire will
et white hot and finally fuse at th. end. If the wires were copper the
re ball will be green; ¥f of iron, reddirh yellow; if of zinc, bluish. To
lengthen the spark, attach a metal ball, or metal disc, to the negative pole.
The positive pole should have a sharp point. The lengthened spark will
not be single; it will tend to branch out.

Another method to greatly lengthen the apark is as follows: Moisten
the cover of coil frame between the two wire points with your flnger,
The spark will at first be thin. but it will enlarge gradually as the
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Experiments with Spark Coils
(Continued)

moisture dries. This method lengthens a spark two or three times. A
1-inch spark coil will verf often give 2 or inehes. The experiment {s
very 1nterestln%; If a thin glass plate is placed in the spark gap, the
spark will not be straight, but it will hit around the plate's edge in zig-
zag form. A very striking experiment is done as follows: end _two
thin iron wires vertically in such a manner that they run parallel. With
a little experimenting the right distance to space the wires will be found.
The spark will then start at the bottom and run up swiftly in ladder
fashion. As soon as it reaches the top it stops, only to recommence at
the bottom. It will work automatically for hours, and never fails to
attract considerable attention. ‘The sparks also emit a strange noise.

Lengthen the spark gap 4-5 times and strew carbon powder or metal
fillings between it. The spark will seiect a route of its own in a peculiar
manner. The experiment is greatly beautifled in the dark. A small cup
of benzine, gunpowder, etc.,, can be exploded If placed in a spark fgag;
but of course great grecautlon is necessary for such experiments. If the
flame of a candle is brought near the spark gap, the spark wili be diiwn
into the flame (hot air belng a better conductor for the current than cola
air). If the candle is blown out and if the wick is touched at once by
the spark, it will Hﬁht up again. If a piece of cardboard is put between
the s({mrk gap it will be plerced. The bigger the coil the thicker the card-
board can be. Note the very gecullur hole the spark has made, and com-

are it with a hole the needle has made. Explanation: The current comes
rom both sides.

f your friend smokes cigarettes you can play an amusing trick on
bim. Offer him some of your cigarette paper prepared as follows: Place
10 or 15 leaves on a metal plate to which one wire of the coll leada,
Take the other wire (which must be well insulated or you get a shock)
and move it all over the surface of the cigarette paper; the more sparks

ou make in different places the better the trick will turn out. The idea
8 this: The paper will be pierced with numerous holes,—too flne to be
observed,—and when your friend tries to light the cigarette after he care-
fully rolled it, he will waste a box of matches without being able to Eet
as much as one puff. After trying three ot four leaves you can hardly
blame him if he commences to say a fcw things—or he may quit smoking
cigarettes altogether. If an old fncandescont bulb is connected with one
wire, and {f the other is grounded, the bulb will emit a greenish light
in the dark, as soon as the coil starts working. If one wire has & very
fine point and is not too far away from the other wire, a very peculiar and
weird discharge will be observed in the dark. If a drop of ofl is placed
in the spark gap it will be scattered around violently through tbe spark.
If your neighbor's dog has the habit of extracting things from your ash
can, lead a well insulated wire to the can, which must stand on a piece of
very dry wood, Ground the other wire. When you see the dog standing
on his hind legs and leaning against the can, bring your coil in operation.
You will never see a more surprised dog in your life, and you can vouch
that he will never come near that particular ash can again, even if it
should be full of soup bones.

We leave it to the ingenuity of the experimenter to devise new experi-
ments, tricks, etc., aud shall be pleased to hear of such, for the benefit of
other experimenters.

The most beauti’ul and startling effects, bowever, are created by light-
ing Geissler tubes.* Our smallest coil will light the very biggest
tube for hours, and our 1-inch coil will light 8-10 medium tubes
simultaneously if connected in series. As all tubes are_ different in color,
the most beautiful effects and designs can be created. In a store window
they will stop every passer-by withcut fall. For parties a weird effect is
obtained by suddenly turning out all the lights and operating a single
large tube near the cefling. It will startle the most phlegmatic man, and
the ladies will swear they saw a ghost.

IMPORTANT NOTE: If for some reason a coil does not glve the right
spark lencth, bend the vibrator spring a little back (towards the thumb
screw). The stiffer a vibrator works the better the spark will be.

*Geissler tubes. being imported from Germany cannot be obtained ot dresems.
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How to Photograph Electrical Discharges

By H. GERNSBACK,
President Electro Importing Company,

Editor “The Electrical Experimenter.”

The following most extraordinary experi-
ments, which, of course, can be varied bundred-
fold, can be performed with any of our coils,
the 1% inch one included, The ordinary photo-
graphic plate is used for all the experiments, its
size depending on the objects,

It is self-evident that such experimeuts must
be conducted in a dark room or in a room lighted
only with a ruby (red) photographic lamp. Any
white light will spoil the plates instantly. After
exposing, the plates must of course be devel-
oped, which you can_ easily do yourself, or else
re-wrap it in its black paper and have a photog-
rapher develop and print _the negative,

Take a small bottle with wide mouth and
A1 it half full with very dry and pure starch
powder, sulpbur flour, or with talcum powder.
Over the mouth place a thin plece of gauze to -
act as a fine sieve, Tle the gauze around the NEGATIVE SPARBE
neck of the bottle with a string. Take the pho-
tographic plate and place it (with the coated
side upwards) on a metal plate, or a plece of
stiff sheet ironm, tin, etc. Connect the metal plate
with one of the secondary V)osts of your coll,

Sieve a thin film of the above-named powder
over the photographie plate, Now place a very
fine metal point (bile needle or pin) in the mid-
dle of the prepared plate, Connect the point
with the other post of the coil, and make ome
spark. If the duration of the discharge i8 longer
than one second, the results will not be as nice.
The plate, after the powder has been wiped ©off
completely with a soft cloth, is ready for devel-

oping.
Ig)lﬂerent results will be obtained if the po-
larity of the metal point is changed.

Iig. No. 1 (made with a 3% inch coil) bad
the poinft I<<.'olmexcqted 2wi(th the nﬂ;)ative pole."}‘he
ofnt o Mg, 0. same €O was positive, ¥ P
glote the white centre ball of Fig. No. 1. POSITI_VE SPAEK

The most beautiful symmetrical and other designs can be made as
follows: Cut a pattern (such as a star, your initials, etc.), in a plece of
cardboard and place this on the photographic plate. Now sieve the powder
over the pattern, and when this is removed the design alone will show on
the plate. I'lace the metal point in the centre of the design and make a
spark as explained above. Of course, no two J)hotographs will ever be
alike, and the greatest surprises are experienced by the creation of new
designs, branchings, etc, The result of experiments in this field are most
interesting and grateful.

Penn Yan, N, Y.
Dear Slrs:—

Recelved your information that I asked of you and thank you a
thousand tlmes for the same. I would not take $10.00 FOR THE COIL I
RECEIVED OF YOU AT $4.75. IT WILL JUMP AN INCH ON FOUP
COLUMBIA DRY CELLS,

Yours reapectfully, CHA\AS, CARRY,
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90 MILES WITH AN E. 1. Co. COIL

WORLO'S RECORO BROKEN
SPECIAL AEROGRAM SENT AS TEST OF MEW
AERIAL

On the 17th of April, 1910 at 5:15 P. M,
Ray Newhy operating for the school of Wireless,

broke all previous records for the most eMclent [f

transmission, sending to Mare Island a distance
of nearly 70 MILES from Ban Jose, with an ex-
penditure of not more than 15 WATTS OF
EMERCY.  Further tests were carried on the
following day the Farallon Island registering 1n-
terference showing that the earth’s potential had
been disturbed at this distance ABOUT 90 MILES.

The current was supplied by a small storage
battery actuating a 1 INCH E. |, CO. COIL. The
spark gap used was a small E. 1. Co. Zinc gap
get at about 3 millimeters. The (apparent) wave
length was about 500 meters, the frequency
600,000 cycles per second. Following is a copy
of thbe message sent at that time:
1 FN RA Ck Db Fao

REAR ADMIRAL H. OSTERHAUS,
Mare Island, Calif.

Congratulations from the Soldier boy whose
gun your honored Father shot in rifle pits at
Spanish Forts. ™

HAWLEY, Postmaster.
3/26/10

SCHCOL OF WIRELESS

Garden City Baok Ruflding
San Jose, Calif., June 23, 1910,
The Electro Importing Co.,

233 Fulton St., New York City.
Gentlemen:—
We bave transmitted messages from our

statlon to the Government Stations at M:
island and the Farallon Island, A DISTANCE OF
90 MILES, and also to the U. W, T. Co. Station
jn the Crocker Tract, San Francisco, USING ONE
OF YOUR ONE INCH (1”) ooils and a small
portable storage battery. We have made some
of our best of the above tests at midday USING
THE SAME ONE INCH COIL. We bave given
wireless phone concerts to amateur wireless men
throughout the Santa Clara Valley, USING THE
SAME ONE INCH COIL and an Eriesson Dust

Transmitter.
(Signed) CHAS. D. HERROLD,
S'I'ATE OF CALIFORNIA,

COUN’I’Y OF SANTA CLARA.

1, Chas. D. Herrold, being duly sworn de-
poses and says that the above matter to wbich
my signature 1s attached is true to my best

knowledge and beifef.
CHAS. D. AERROLD.
Subscribed and sworn to before me this
24th day of June, 1910.
WESIEY PIAPA,
Notary Public in and for County of Santa
Clara, State of California.

San Jose, Calif., June 23, 1910,
TO WHOM IT MAY CONCERN:

Mr. Raymond Newby and 1 USING AN E. I
C€0.'8 ONE INCH COIL, and E. 1. Co.’‘s sine
gsp set at about 1/16 inch, and the antenns
the School of Wireless in the Garden City
Bank Bldg. called up operator RH of Mare
Island Btation getting an immediate response.
He gave us time from the standard clock and
told us that we came in strong.

1 have also beard Operator Newby talk to
PH, the big U W. T Co.'s Station In the
Crocker Tract, S8an Francisco, and also burd the
Farallon Island Station tell us *K t.*" In
every case we used the SAME ONE INCH COIL.
1 bave also, using the same set, talked with
PH myself two different

THAD STEVENS.

(Bigned)
STATE OF CALIFORNIA,

SANTA CLARA CO.
I, THAD STEVENS, being duly sworn, de-

poses and says that tbe above facts as therein

set forth are true to my best knowledge and
L

THAD STEVENS,
Subscribed and sworn to before me this 25th
day of June, 1910.
WESLEY PIAPA,
Notary Public in and fer County of Santa
Clara, BState of California.

San Jose, Calif., June 23, 1910.
TO WHOM IT MAY CONCERN:

T transmitted the message from Major Hnlq
to Admiral Osterhaus using a one tioch 1.
Co.’s (1”) COIL actuated by a small portable
storage battery. The energy used was LESS
THAN 15" WATTS, the distance covered being that

A" |between San Jose, Calif., and Mare Islaod. I

used the system of the School of Wireless, de-
signed and built by Chas. D. Herrold, the Elec-
trical Engineer for the Company. I also talked
with Operator Ludwig of the Farallon Islands
sod PH United Wireless Station in San Fran-
cisco using the same book-up and using the
same one ineh coil. Mr. Thad Stevens was
present at several of the tests and himself
talked with the last named station.

(Signed) RBAY NEWBY.
STATE OF CALIFORNIA,

8S. o
COUNTY OF SANTA CLARA.

I, Ray Newby, being duly sworn deposes
aod says that the above is true to my best
knowledge and bellef.

(Signed) RAY NEWBY.
Subseribed and sworn to before me this
24th day of June, 1910.

WESLEY PIAPA,
Notary Public in and for County of Santa

Clara, State of Californis.
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CHEMISTRY DEPARTMENT

We have had lately so many demands for real practical chemical out-
fits and appliances that we have decided to put in a line of this useful
apparata which we present herewith to our friends. It is understood, of
course, that pursuant to our policy to give our customers only the best in
the mserket, our chemical department is up to this standard and besides the
prices are so reasonable that everybody can afford to buy one of these
complete sets.

Our Chemical Set i8 endorsed by Chemical Experts, Government Officials,
and Professors of Chemistry in leading schools and colleges,

There is hardly a large manufacturing firm in the country that does
not employ a chemist, and they are looking around trying to find more
chemlsts, but the supply is far short of the demand. Very high fees are
paid to good chemists, and here is your opportunity waiting for you.

Of course, our Chemical Set cannot contain all the different apparata
necessary for a more advanced study of Chemistry and we have therefore
listed in the following pages a quantity of Laboratory Glassware, Instru-
ments, Reagents and Chemicals to supplement our Laboratory Outfit.
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THE E. I. CO. CHEMICAL LABORATORY

No. 4889 Chemical Laboratory

44 CHEMICALS
18 APPARATA
INSTRUCTION BOOK WITH 100 EXPERIMIENTS

PRICE
$5.00

Shinping Weight 10 1bs,
CAN BE SUHIPPED BY EXPRESS ONLY

We present herewith to our friends our new E. I. Co, Chemical Labora-
tory which contains real chemicals and apparata to perform real chemical
experiments, This outfit {8 not a toy, put up merely to amuse, but a prac
tical laboratory set, with all the chemicals, apparata and reagents necessary
to perform real work and to teach the beginner all the secrets of inor
ganic chemistry. With this outfit we give free a book containing a Treatise
in Elementary Chemlstry, useful data and reclpes, and 100 instructive and

amusing experimerte,
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Chemical Laboratory
(Continued)

The chemlicals furnished are all technically pure and put up in appro-
priate wooden boxes and glass bottles, and there is a sufficient quaatity to
make dozens of experiments with each. The apparata are of standard
laboratory size and quality.

Although all chemicals have nearly doubled in price, we have decided
not to ratse the price for this outfit for the present.

Read the list of chewmicals and apparata and look at the actual photo-
graph of the outfit herewjth.

Description of the Qutfit

It contains the following 44 chemicals:

Ammonium Chloride Zine, Metallie Chloride of Zine
Alum Sodium Bicarbonate Copper Sulphate
Antimony Sodium Sulphate Glycerol

Boracic Acid Sodium Chloride

Iron Chloride

Charcoal . Caleium Sulphate Cafefumn Oxide
Sodium Nitrate Barium Chloride Stannous Chloride
Sodium Carbonate Lead Acetate K o 8

N N Nickel Chloride
Sodium Borate Ferrous Sulphate Hydrochloric Acid
Sodinm Sulphites Nickel Sulphate ALTRINIRIE Y]
Manganese Dioxide Sodium Phosphate Sulphuric Acid
Oxalie Acid Zinc Carbonate Todine
Brimstone Ammonfum Sulphate Mercury, Metallic:
fron Oxide Ammonium Carbonate Tin, Metallic
Sulphate of Zinc Ammonium Aqua Litmus Paper
Magnesia Carbonate Cajcium Chloride Ferrous Sulphide

The following apparata are furnished:

One Standard Washbottle One Glass Dropper

One Conical Glass Measure One Spoon Measure

One Erlenmeyer Flask One Spirit Lamp

One Giass Funnel Glass Tubing

One Delivery Tube One book containing Treatise omr
Kix Assorted Test-Tubes Elementary Chemistry and 100
One Test-Tube Holder Chemical Experiments to be per
Ten Sheets of Filter Paper formed with this outfit.

No. 43% E. I Co. Chemlical Laborstory. as described.......... $5.00

Shipping weight 10 1bs.
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Laboratory Glassware and Apparatus.

The articles described below are of standard shape
and sise. The glassware is in the highest degree re-
sistant to the action of chemical reagents and to tem-
perature changes, and thoroughly tested before leaving
our stock rooms.

Owing to the breakable nature of this material we
recommend it sent by express or freight.

Glass Jars and Bottles.

No. PE2080 Round S8pecimen Jar. Made of clearest fliut glass. 45
Size 4% x 9% in. Shipping weight 4 1bs. $0‘

No. DEK2081 Round Specimen Jar. Same as above. Size 414x6% in.
Shipping weight 3 1bs. .............cu.... %% $0°4o

No. DK2092 Square Glass Tank., Size 3%x4x5. Shipping weight
e, * ppicg welght §0.40

No. AH2088 Large Glass Bottle with Cork Stopper. Size 3% in.
high, diameter of bottom 1% in., diameter of cork so 18

13 in. Shipping welght 1 1b. ............c0iua....
Neo. AE2004 Bmall Glass Bottle with Cork Stopper. Size 2 in. high,

diameter of bottom 1% in., diameter of cork 1% in.
Shipping weight 4 ozf ........................ % $0°15

No. CK2108 Chemical Flask. Flat Bottom Lip so 30
Finish., Containing 4 oz. (120 ¢.c.).. O

No. CE2109 Same, containing 3 pint (250 c. ). $0'35
Shipping weight 2 1lbs.

No. CK2108

No. CK2110 Chemleal Flask. Round bottom, lip
finish, containing 4 oz. (120 c.c.)... $0.30

No. CE2111 Same, containing 14 pint (250 ec.c.) $0-35

Shippiug weight 2 1bs.

No, CK2110
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No. CK2112 Erlenmeyer Flask. ¢ oz. (120 c.c.). $0'30

No. CE2113 Same, 1§ pint (250 ¢.C.).vvenrannnses $0.35
Shipping weight 2 ibs.

No. CK2112

Glass Funnel. A\ cheaper grade of funnel made of pressed glass, useful
where the more expensive one, shown elsewhere, is not needed, Dimensions:
Length 4 inches, diameter 2% inches.

No. 2182 Funnel, as descrihed............................. $0.15
Shipping weight 1 1b.

No. 2183 Conical Glass Graduate, Made of pressed glass. Graduations

not etched as in the more expensive ones, but falrly accurate. Measure indi-
cation: 2 ounces, divided in 8th, 4th and 14 oz. Dimensions: Height 31

in.,, dlameter 2 fin.
No. 2183 Graduate, as deseribed ................... $0-20
Shipping weight 1 1b.

Desiccating Jar

No. AX2127 With ground 1ld, 37 Inches
inside diameter .................. $l'00

vChipping weight O lbs,

Watch Glasses

No. BK2128 S$yracuse pattern. Outside diameter 65
mm.; inside diameter Smm.: depth 10 mm.
Bevel ground to form surface for $0.20

writing. Fach ................
Shipping weight 1 1b, No. AX2127
Watch Glasses
No. E2129 ~No. E2129 Standard pattern, 2 fu. diameter $0.06
No. AK2130 Standard pattern, 4 in. diameter ...........evvninnen. $0.10
No. AF2131 Sfandard pattern, G In. dimneter .............0 000000 $0.16

Snipplng weight 1 1b. each,
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Wash Bottle

No. AX?2138 Complete with glass tubes and rubber
stopper; flexible exit tube. 1 pint
capacity ......... .00l 31-00
Shipping weight 3 lba.

No. AX2138

Graduate

No. szltu Cone shape. On foot with lip. Hand
raved, clear-cut graduations. Duplex scale,
d Imeasure on_one side and metric measure
on the other, To deliver 2 ounces sl 00
(B0 C.C.) viveveierennnnnneeieanarannns o
Shipping weight 1 1b,
No. ABK2135 GRADUATE. Same. To 51 20
deliver 4 ounces (120 ¢c.C.)............
Shipping weight 2 1bs.
No. AFE2136 GRADUATE, Same. To sl 65
deliver 8 ounces (250 cc.)oeviiiinnn. o .
Shipping weight 3 1bs,

Graduate
No. ADK2137 Cylindrical shape, otherwise the same as above.
To deliver 50 c.c. graduated in 1 c.c. each...... $1.40

Shipping weight 1 1b.

N ADK2187 Evaporating Dishes

No. EK2140 Best porcelain, 314 inches diameter. Contents 2 oz.
Each P $0.50

No. FK2141 Same. 41 inches diameter, contents, 4 oz. Each... $0.60

No. GE2142 Same. 5% inches diameter, contents, 7 oz. Each.. $0-75

No. AX2148 Same. 6% inches dlameter, (‘ontents 1 pint. Each..
Shipping weight 2 1bs. each. 51-00
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Beaker Glasses

No. 1E2115 Wide with Pour Out, Griffin's form. Nested
in assortment of § Lleakers of 1, 2, 3, 4, nnd$o 95
8 oz. contents. I'rice per set ................ o o
Shipping weight 3 1bs,

No. TE2115 Test Tubes

No. CC2118

No. €C2116 Non-corrosive under ordinary conditions and re-

sistant to sudden changes in temperature. Nested in assort- $0 33

wment of 3, 4, 5, 6. 7 and 8 tnches long. Price per set.......... .

I Funnels
No. BK2117 Long stem. Body made uniformly at an
angle of 60°, Stem straight to facilitate rapid
tiltration.

No. BK2117 Diameter 1 inch (25 e oo oo $0.20
No. CF2118 Diameter 2 fuch (5 eam.)......... ... .... R $0.36

No. EE2119 Diameter 4 inch (10 c.m.).,
Shipping weight 2 Ibs. each.

N—=0— T3

C———
No. DR2120 No. FE2121 No. GE2122
Thistle-Tubes and Safety Funnels
Best Nonsol Glass
No. DK2120 Straight stem ...................................... $o°4o
No. FE2121 0ne 100D ... ... iitiiniiiiiintneeneenennnnnnnnns 30'65
No GE2122 Oue loop and bulb ......... 000000606 000000000600060600 $O°75

Shipping weight, each, 2 1bs,

Glass Mortar and Pestle
No. FK2144 Contents 4 oz. ......... $0.60
Shipping weight 1 1b,

No. GK2145 Same, contents 8 oz......,. 30.75
Shipping weight 2 Ibs.

No, FK2144
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Tube Connections—Glass

' 0'00®
——— 0'00®

U , 000
No. CK2128 No. CK2124 No. BK?2125 Glass Tubes.
No. CK2123 U Tube form, each........................ cecessians $0'30
No. CK2124 Y Tube form, each............coiviiviiiiniinoninnne, 50-30
No. BK2125 T Tube form, each..........ccooiiiiiniiiniiinnnien. $0'20

Shipping weight 1 ib. each,

GLASS TUBING. This tl:binz is of the l_)est quality of glass, and will
stand heating and bending into shapes without breaking. e cannot sell
less than one foot nor longer lengths than two feet.

Catalogue Outside Approximate Price per

No. Dia. Inside Dia. Foot
No. 16290 14 in. v in. $0.00
No. AB6291 ? in. Ys in. 0.12
No. AE62902 in, 14 in. 0.18
No. CK6293 % in, 7% in, 0.30
No. DE6294 % in. % in 0.45
No. FE6298 o, % in 0.656

Shipping weight 2 to 3 1bs. a foot, owing to the breakable nature of this
material.

GLASS RODS. Our glass rods come only in full foot and 2 feet lengths.
Under no circumstances can we sell shorter lengths, Our glass rods are
especially recommended for electrical work, for high tenslon Tesla experi-
melnts, static machines, ete. Warranted not to contain lead or conducting
salts,

Catalogue Price per
No. Diameter Foot
No. AK2108 14 in, $0.10
No. AE2106 1 in. 0.18
No. BG2107 14 in. 0.27
Shipping weight 2 to 3 1bs. a foot. owing to the breakable nature of this

material.

SOFT RUBBER TUBING. A good grade of Para Rubber suitable for
all experiments, It will stand bot or cold water and many chemicals withont
drying and breaking as experienced in many cheap grades. White Rubber.
heavy walls.

Catalogue
No. Inside Diameter Price per Foot
No. AE2102 1% in. $0.15
No. BE2103 in, 0.
No. CE2104 4 in. 0.35

Shipping weight per foot 1 1b,
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Reagent Bottles

These bottles are made of glass, free from lead, zinc or
other metallic lux. Flat hood, glass stoppers, smooth bot
toms, narrow mouth.

No. BDE2148 Cont
5 ents 1 oz., height 3% in., per $2.45

No. crxzuo Contents % pint height 47 in., $360
.

PEF dOZ. .. .i.itiitiitiirenenoncnncnnocnsnnns o
No. EX2150 Contents 1 pint, height 7 in er
doz. % ..... p $5-00

No. BDEZ2148
No. BEK2151 Same. Wide mouth. Contents 1
oz., height 3% in., per doz.......... n‘ a $2°50

No. CGE2132 Same. Wide mouth. Contents
pint, beight 49 in., per doz............... l/‘ $3°70
No. EAK?2153 Same. Wide mouth. Contents 1
pint, height 63 in., per doz........ 000000 o $5°10

No. BEK2151
Crucibles

No. lGEZlM sgogicag formidt‘gand (tiln 2§:t height of
argest nches, w on top
inches. D1er Dest Of 6......eecevevans $0°75

Shipping weight 3 lbs.

No. GE2154

Filter Paper
Best quality. Unsurpassed in strength, uniformity of texture and clear
rapid filtering. Cut round, white grade.
No. DE2155 Diameter 6 inches, round, per pack of hundred..... $0.40

No. EE2156 Diameter 8 Inches, round, per pack of hundred..... $0.55

No. GE2157 Diameter 10 inches, round, per pack of hundred..,.. $0.75
Shipping weight 1 1b. per pack.

Engraved Stem Chemical Thermometer
No. AIK2181 Fahrenheit and centigrade scale. Length 14 inches, % in.
diameter. Scalé range 30° to 400° F. Subdivision 2° F, and
1° C. Each, in turned wood box.......... teesssssssssessens ’ 'w

Shipping welght 2 Ibs,
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Water Bath

No. BEK2158 Polished copper, tin-lined,
with eoncentrie copBer rings, cover

and steam escape. fam-

eter’' 5 inches, ¢ rings..

Shipping weight 3 lbs.

No. BEK?2158

Sand Bath
No. DK2159 Deep form, best iron,
Diameter 6 inches .................. ‘

Shipping welght 2 1bs,

No. DK2159

Tripod
No. AEK?2160 Galvanized firon, ‘# fnches high.
Ring 49& inches diameter. ith $1 50
adjustable lamp bracket..... peens .
Sbipping weight 3 Ibs.

No. AEK2160 Wire Gauze

No. BE2161 Iron, for use on tripods. 6 Inches square.......... $0.25
Shipping weight 1 1b.

Blowpipe
Ne. CK2162 Black's model.
gonlctilt;h;pe (l)]f Japanned
n, w etac
able brass tip $0 3
Shipping weight 2 1bs.

Ne. CK2167

Filter Pump

No. ABE21638 NOL‘ Amrzrlcs (Asplrator).
ade of brass,
thpnl:’ng weight $1 25
2 Ibs.

Spirit Lamp and Bunsen Burmer, sea page 159,
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Test Tube Rack

No. rAgEzwsitthodi: for 18
Tubes, w ns
for draining. FKEach $1-25
Shipping weight 5 1bs,

No. ABE?1865

Test Tube Holder

No. CK2166 Wood; with wire %
spring. Each $0'30

No. CK2166
TEST TUBE HOLDER
No. CK2167 Wire., spring
brass, nickel plated........ $0'30
Shipping weight 1 1b., each kind T (T
o. 167

Test Tube Brush

S0l Axotes ! No.q%:(?lies ()ni tinned wire.
No. 1 Shipping weig
1 of $0.10

Burrette Clamp

No. GEZ2)70 Iron, with check
nut to ‘udjust position. Each $0°75
Shipping weight 1 1b.

No. GE2170

Spring Pinch-Cock

No. BK2171 Mohr's pattern, brass
nickel plated. Each............. $0-20

Shipping weight 4 oz.

No. BK2171

Clay Triangles

No. AF2168 2 sizes: 2 and 3 inches. State sO 15
which sfze in ordering. Each....... o

Shipping weight, each, 4 oz. No. AE2168
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Filter Stand

No. AGE2164 Iron with 3 PIDEB. ... ...iiiiiiiiiiiencaneannnn 51.75
Shipping weight 4 1bs.

Reagents and Chemicals.

We do not charge packing on dry chemicals. Botties, to ship liquids, are
included in price. Dottlus to contain acld are provided with glass stoppers.

Acld Acetic U.S/P. ....oovieniinnns .« HC3H304 Liquid 1b. $0.50
Acid Hydrochloric (Muriatic)....... HCi Liquid 1b. 0.0
Acid Nitric ch. pure................. HNO,; Liquid b, ...
Acld Oxallc, tech. ............ .. HC30, Solid B 1lb. 0.80
Acid Suiphuric ch. pure....... . HgS0, Liquid 1b, 0.43
Alcohol denatured .................. Liquid b, 0.35
Alcohol, Wood, refined 95% Methyl) CH;OH Liquid 1b. 0.50
Ammonl., concentr. (llydroxlde) NH,OH Liquid 1b. 0.5

lum Cark te, tech. ........ (NH,)3(CO,; Solid b, 0.5
Ammonlum Chloride (s-l) tech ..... NH,Ci Solid 1b. 0.60
Barlum Chloride, tech. ............. BaCl,; Solid 1b. 0.45
Calcium Chloride .... .. CaCl; Solid 1b. 0.25
Calcilum Sulphate CaS0, Solid 1b. 0.20
Chloroform U.S.P. CHCl, Liquid % 1b, 0.80
Cupric Suiphate, t 0 CuSO, Solid ib, 0.30
Ether .............c..... . (CsHg)s0 Liquid 1b. 0.65
Formaldehyde, tech. 0 "H3O4 Liquid 1b. 0.60
Glycerine ch. pure ............c...... CyHg(OH), Liquid /¥ 1b, 0.75
Hydrogen Peroxide, tech. ........... H;0, Liquid ib. 0.45
Jodine, Resublimed ................. I. Soiid oz. 0.65
Irou Chloride (Ferric) ............. FeCl, Solid ib. 0.45
Iron Sulphate, tech. ................ 5 FeSO, Solid 1b. 0.18
Lead Acetate, tech. ................. Pb(C3H;04)s Solid 1b. 0.45
Lead Nitrate, tech. -.............. o po(NOy), Solid b, ...
Litmus Paper, blue.................. 0 book 0.10
Litmus Paper, red................ .. book 0.10
Manganese Dioxlde, tech. .... .. 000 MnO, Solid b, 0.45
Mercuric Chilorlde ................ o HgCl; Soiid %B1b., ...
Mercury Metallle, tech. .... . HE' (Quicksilver)  151b. 0.95
Nickel “Chloride . .......... NiCl, Solid i, 1b. 0.60
Potasslum Bromide U.S.P... K Br Solid i, 1b, 1.50
Potassium Carbonate, tech. KyCO, Solid %B1b, .-
Potasslum Chlorate, tech. KCi0O, Solid b, ---
Potasslum Cyanlde ................ 5 KCN Solid b, .-
Potassilum Hydroxide (Caustle) .... KHO Soiid 1b, ---
Pptassium Nitrate .................. KNO,g Solid Lilb, ---
Potassium Permanganate ........... KMnO, Solid OZ, *°*°
Sllver Nitrate cryst. ............... AgNOy Solld 0Z. _°e°
Sodlunr Hydroxide (caustic) ...... . NaOH Solid 1b. 1.00
Sulphur (Brimstone) ............... S Solid ib, 0.25
Stasnous Chlorlde (Tim)........... SnCl, Solid 1b. 0.75
Zing (Mossy) Metal ................ 5 ZN Solid b,

All acids have to be shipped by express.

NOTICE: Above Chemicals are put up In Standard packages and bottles
and cannot he sold iu smaller guantities. Special price for bizxer on~ntities
upon request. The chemicals marked (...) cannot be sold during the war.
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Omnigraphs

(AUTOMATIC TELEGRAPH MACHINES)

This wonderful instrument has been produced to fill a gap that has
existed for years. It is the only apparatus that will automatically teach
you telegraphy without a teacher. The Omnigraph teaches you teleg-
raphy, as well as Wireless, Continental and Morse code at your own home
at a ridiculously low cost. Our instrument will positively teach you better
than any teacher could, and in less time. It actually takes the place of
an expert and will send you messages at any speed you desire. ou can
send a single letter continuously or a short message and gradually make
the message more difficult. Firast you learn ail the letters, then you read
a short message, then you can reverse the dial and the Omnigraph will
send . part words and part letters, We furnish a large assortment of dials
which will be found listed below.

The Omnigraph work3 perfectly on any line or with any instrument.

WIRELESS-—1If you have no one to teach you Wireless. the Omni-
graph will do it with astonishing rapidity. By connecting our RADIOTONE
or our No. BK%5 or our No. DK950 buzzers with the Omnpigraph, you will

et a close imitation of a wireless message, and there is positively nothing
rlke it made. You can alep connect your wireless phones across the electro-
magnets of the buzzer, putting a small condenser hetween ‘phones and mag-
nets and you will hear '.lhon a message that positively cannot be distin-
uished from a real wireless message.

o All our Omnigraphs operate sounders, relays, bells, our RADIOTONE,
buzzers, wireless sending apparatus, etc., ete. Our records being made
of metal are everlasting and canuot wear out.

Omnigraph No. AFX2777

This is our cheapest instru-
ment and it is one of the most
ingenious telegraphic machines
ever invented. A masterpiece
in all respects.

Sends ahsolutely perfect at
any speed from 10 to 100 words
per minute. You can change
the message in the fraction of
a second even while the ma-
chine is running. You can send
the same message continuously
- or a h5th part repeatedly.
== roren - This Omnigraph is provided
No. AFX277 with five movable message
enangers., macn dial 13 divided into five equal parts making the dials so
far a8 changing the message S concerned equal to 25 dials. Starting the
record when the dials are placed on the spindle from “A” to “E” having
the dial marked “A” on tep, it sends a comprehensive message of 50 words
and before repeating the first dial it is equal to 100 words.

To change the message you move No. 1 message changer (the lever
under the letters) in, so -hat it does not engage with the star wheel and
move No, 2 out, this will transpose ten words. By making this change
with the five different message changers it will transpose 50 words. Now
by putting 1 and 2 so that they engage with the star wheel, this will
make 20 changes, and by making this change five times using different
message changers each time, Iy;ou make 100 changes, This same kind of
manipulation can be done with three message changers, or four and with
five, which will make the same proportion of changes in the message,
Now remove the dials, sbuffle them up, replace them on the spindle and
you will begin all over again with new messages 8o far as practice is
concerned. nst apply the rule of permutation to this Omnigraph and
you will agree with us tktat you cnn send thousands of new messages.

If your memory I8 goed we gunmntoe that you will master telegra hy
in one month, practicing each day. One set of 5 dials furnished. 1r.a
11x6x5 inches. 16
No. AFX2777 Omnigraph as described. Shipping weight 7 1bs.... O
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DIAL LIST FOR OMNIGRAPH NO. AFX2777

No. 7200 to 7214, Fifteen Dials (3 sets of flve Dials) Commercial Messages.
No. 7215 to 7229, Fifteen Dials (3 sets of five Dials) Cominercial Messages.
No. 7230 to 7244, Fifteen Dlals (3 sets of flve Dials Rallroad Messages.
No. M7245 to 7259, Fifteen Dials (3 sets of five Dials) Continentai Code
essages,
No. 7260 to 7274, Fifteen Dials (3 sets of flve Dials) Continental Code
Messages.
I’ifteen Dials form one comprehensive message.

Each set of five Dlals, $1.00. Shlpplng weight 1 1b.

Omnigraph No. BCX6777

This i3 the largest and newest style made and a great number of Tele-
raph schools throughout the country have purchased this styie and use
t to send to their students in preference to hand sending. The Unlted
States Government examlnes all applicants for wireless licenses, as to their
ability to receive ges, by of this machine. ’

The new Omnlgrz:s)x;
No. BCX6777 has 75 dials,
as each of the 15 dials
is divided into 5 equal
parts. The message i3
cut in the aluminum, and
the space between words
is exactly at the end of
each section. There are
6 movable message
changers which allow
you not only to change
from one dlal to another,
but to change from one
word to another, auto-
matically, Each dial can
be placed in 5 different
No. BCX6777 positions on the spindle,
the changes being made more qnickly than you can write them.

You can have the message easy or ditficult. You can send what is on
each dial continuously, and both see and hear what you send, You can
devote all your tlme to recelving, as the Omnlgraph ls always ready, and
you waste no time in changing messages or in getting the machine ready
to send.

The new No. BCX6777 is finely finished, nickel plated, and will last a
lifetime. The Omunigraph is run by spring motor. he spring motor will
run it at the rate of 20 words per ininute, % of an hour with one winding.
It takes only 1% minute to rewind.

Start the motor and the instrument will send you perfectly, a message of
150 words. ineluding all punctuation marks, numerals and eharacters, at any
speed you desire. 1eceive this message until you can anticipate what it is
sending. To change the message, move No. 1 message changer in and move
No. 2 out. After receiving this message with the 30 changes, move No. 2 in
and 3 out, then 3 in and 4 out, 4 in and 5 out. Then 1 and 2 out, 1 in and 2
and 3 out, then 3 and 4 out, then 4 and 5 out. Then 1, 2 and 3 out. Then 2,
3 and 4 out, then 3, + and 5 out, then 4, 5 and 1 out, Then 1, 2, 3, 4 and 5
out. In fact, you can make innumerable combinations with these message
changers. With these changes vou will find that you will require at least
10 days’ practice before you will be nhle to antieipate at all. When you
find you do anticipate just remove the dials from the spindle, shuffle them
up and replace them haphazard and hegin all over again. After you have
nsed the instrument for months, you will find that it §s just as impossible
to anticipate as it was the first time you received from this new machine.

Just take pencil and paper and figure out the number of different
arrangements you can make with these 15 dials, and vou will readily agree
with us that the OMNIGRATH will send theousands of new messages.
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If you should undertake to record on paper tape all the now messages
this OMNIGRAPH wlll send, you would need a strip long enongh to reach

around the globe.
No. BCX68777 Omnigraph, as described OO . $23'm
Shipping weight 10 lbs.

List of Dials available in both Contlnental (Wireless) Code and the
American Morse Code.

CONTINENTAL (Wireless) CODE

Set 1. Each letter of the alphabet, repeated three times, and the nu-
merals repeated three times, with exaggerated spacing between each char-
acter. Also ail conventional signs and punctuation marks, each character
repeated twice, with exuggerated spacing. Break, circumflexion, accented
e, attencion, end of messuge, dotted a, bar indicating fraction, wait, under-
stand, period, coinma, semicolon, question, exclamation, nyphen, apostrophe,
parenthesis, quotation, colon, transmissfon finished, error, distress call.

Set 2. Short words with letter spacing equal to 10 dots and word spac-
ing equal to 18 dots, KFach word repeated three times., The dials contain
words as follows: can, eat, fat, him, ice, jet, sit, rain, pack, arms, ete,, etc,

set 3. Similar to Set No. 2, but with an entirely different set of short
words.

Set 4. Four-letter code. Letter spaclnf equal to 5 dots and word spac-
fng irregular. The 15 dials cowmprising this set contain 75 four-letter code
characters.

sSet 7. This set contains a straight comprehensive message of about 150
words with numerals and punctuation. Spacing regular.

Set 9. Same as Set 7, but with an entirely different message.

AMERICAN MORSE CODE DIALS

sSet 5. This set of 15 dinls contains a straight comprehensive message of
about 17 words, including numerals and puoctuation. Commercial message
with regular spacing.

set 6, Railrond dials, Message of 10 words, including numerals and
punctuation, adapted for practice in Railroad Telegraphy. Regular spacing.

Net 8. A straight commercial message, including nmnerals and punctn
ation, with regular spacing, of approximately 150 words in the American
Morse Code.

1I'lease order by number.

Set of 135 Dials in either the Continental or Morse Code for use with the

Omnigraph, described above ... 0060000000 $3.00

tice set will enable
anybody to learn the
sending of messages of
Wireless or Morse
Code in a very short
time, It is a medium
priced apparatus, built
on the same principles
as the mest expensive
sets.

1t consists of a ma-
hogany finished haxe of BEK1140
6% x4, inches, upon which are mounted a telegruph key of standard pattern,
a t)uzzor and three binding posts. The key and buzzer have silver coutacts,
and as the key hax the “click” like a sonnder, the set can be used for
learning to send messuges in the American Morse (Code, whereas the buzzer
will reproduce exactly the xignals as nsed in Continental Wireless telegraphy.

Furthermore, a code chart, reproducing the International Code, is
engraved on a brass plate mounted between key aud buzzer.

This practice set works on one or two dry ceils and two outfits placed
at some distance apart can bhe onerated for sending and receiving practice,

The « n* 9t is handsomely tinfshed. metal parts ure brass and nickel plated,
No. BEEKI1110 DIractice Set as deseribed

0Gd)6 00000000000 00006000000000
Shipping weight 3 lbs. $2'50

This standard prac- The “Electro” Practice Set
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THE “ELECTRO” CODOPHONE

(Pateats Pending)

This wstrament imitates LOUDLY and audibly Radio Signals. (It Is ssed In learnl
Ion: o &o'mmntal Codes. It replaces the buzzer practice outfit, as woll as the mlhr"t'om
wunder outht.

No. AEK1999

AMATEURS! ATTENTION!!

The “Electro”’ Codophone which we present herewith is the outcome of several months of intense
study and experimentation of our Mr. I. Gernsback. It supersedes our former Radiotone Codegraph,
which comprised a Radiotone silent Buzzer, a loud talking telephone receiver and a key. As in all
of his work Mr. Gernshack strives for simplicity. So he combined the three above mentioned in-
struments with one stroke into OME single instrument. He combined the Radiotone Buzzer and
the loud talking receiver into a single unit, not only mechanically, bst electrically as well. Thbis
lnv(:jlves an entirely new principle, never hefore attempted, and on which basic patents are now
pending.
What this remarkable instrsment is and does.

The *Electro’’ Codophane is positively the only instrument made that will imitate s 600
eydde note exactly as heard in a Wireless receiver, so closely and so wonderfully clear, that Radio
aperators gasp in astonishment when they first hear it. And you need no receivers over the ears
to hear the imitation singing spark, which sounds for all the world like a high-pitched distant
powerful Radio Station. No, the loud-talking receiver equipped with a born, talks so loud that
yes can hear the sound all over the room, even if there i3 a lot of other nolse.

THAT'S NOT ALL. By lessening or tightening the receiver cap, a tone from the lowest, softest
quality, up to the loudest and highest screaming sound can be bad in a few seconds.

FURTHERMORE, this jack-of-all-trades marvel, can be changed lostantly into our famous silent
Badiotone test buzzer, simply by replaclng the metal diapbragm with & feit disc, which we furnish
with every instrsment.

FOR INTERCOMMUNICATION. Using two dry celis for each imstrument, two Codophones wheo
sonnected with one wire and return ground, can be used for | fcation b two houses
ape-balf mile apart. Any one station can call the other, no switches, no other appliances required.
No call bell either, the loud-talking phone takes care of this.

AS AN ARMY TYPE BUZZER. Last, but not least, two Codophones with two 75 ohm re-
selvers can be used to converse over miles of fine (No. 36 B. & S. Wire), so fine that no one can
we the wire, Or you can use a long metallic fence and the ground, or you can commubicate oves
vosr 110 volt fine mp to several miles, wsing no wires, only the grosnd.

Full directions bow to do all this furnished with each instrument.

One outfit alone replaces the old-fashloned learner's tel h set,
abich is all right to learn the telegraph code but not the wireless codes.

The '‘Electro’’ Codophene is a handsome, well made instrument, fool proof, and bullt for bard
work. Contacts are of hard stlver % inch in diameter, that will outiast the instrumeot. Horn
and housing 13 of metal throughout, born and key lever nickel plated and buffed. Three new siyie
metal binding posts are furnished. a

There is also a Deat code chart and full directions enabling any Intelligent young manm or giri
te learn the cedes within 30 days, practising one-haif hour a day.

Se. AEXK1999 Ty “Elsctre’’ Codophene, as described, camplete, Slze: 6%x3x2%". sl 50
Shioping weight 3 1bs. .

isting of key and sounder,
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THE “ELECTRO” TELEGRAPH OUTFIT.
A Complete 2 Station Telegraph Outfit for Only $1.25

THE LEARNER'S IDEAL

PP

'lﬁ‘?'i'r"zlsenﬂm CODES.

2 Instruments $1.25

PAIVATE TELEORAPH COMPANY

A TELEGRAM CONENEN

No. ABE2904

While our No. BX1114 and No. BBK1115 Telegraph sets are true repli-
cas of the telegraph fnstruments in use all over the world, still tueir cost
fs such as to make them somewhat prohibitive to the true learner. The
"Electro” s the simplest complete telegraph outfit it is possible to make.

It consists of TWO STATIONS, for sending and receiving regular tele-
graph messages. Wire for connection between the two stations is also
supplied. Each station consists of a key and a specially adjusted sounder
which sounds just like a telegraph instrument. The entire outfit will oper-
ate on one dry battery on short lines and has been successfully used on
lines one mile long. The "Electro Telegraph,” while low in price, is valuable,
nevertheless, for the lessons in telegraphy and electricity it can teach.

The “Electro” Telegraph does two things, and does them well, to wit:

1st—One of the instruments if used singly with one dry cell, constitutes
a complete learner’s set. Any normal person by devoting half an hour a
day to the study of the codes, can become a telegraph operator within thirty
days. By means of the code one can teach oneself telegraphy as well as If
:aking a course in a school. Besides the cost is ridiculously low.



132 The Electro Importing Co., N. Y., Mfrs.

2nd—If two instruments are used, between two rooms or betweed two
houses, a complete intercommunicating telegraph system is had. Thus
two persons can teach each other telegraphy in short order, and seon both
can converse “over the wire” as well as any two commercial telegraph
operators., It is as interest-
ing as it is elevating; besides,
telegraph operators are o
great demand right now, and
any young man or girl will
not find it difficult in procur-
ing a good position. Tele-
graph companles,—Wire and
Wireless — brokerage offices,
newspapers, Industrial cor-
porations and hundreds of
others have always trouble in
filling their open telegraph
operator’s positions, Here is
your chance. Andrew Car-
negie, Thomas A, Edison, T.

N. Vaii (President of the
Telephone trust) were all tele-
graph operators once. Lots of
swarion "y fe.s starion ' information trickles over the
wire, that boosts good oper-
ators into high positions when
the time comes.

It is truly remarkable how this low priced instrument has won favor.
Being so simple there is naturally nothing to get out of order. As it sounds
exdctly like a regular telegraph sounder it is bound to teach both properly
and quickly. Being made of substantial and properly put together materials
it simply must last under sll sorts of use, short of abuse. On account of
its special connections it does not require sloppy or wasteful gravity cells
but works on a convenlent and low priced dry cell. If you are at all in-
terested in telegraphy you should have this “Electro” Telegraph Outfit,
the learner’s ideal. Better send for one to-day; the lowest priced complete
two station telegraph set on the market, barring none. Outfit is supplied in
a neat box containing 2 SENDING AND RECEIVING STATIONS, WIRE
FOR OONNECTION BETWEEN THE TWO, A CODE CHART, AND COM-
PLETE INSTRUCTIONS for direction, installation and use of the outfit.
The greatest telegraph bargain ever offered to the public. Size 314x214x21; in.

This outflit can be operated by any of our dry cells.

Ne. ABE2109 ‘‘Electro” Telegraph Outfit, complete, as described, 31-25
Shipping weight 1 1b.

Diagram Shewing Connectlons
for Intercommunication.
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“The Boy’s Electric Toys”

There have heen other electrical experimental outtits on the market thus
far, hut we do not believe that there has ever been produced anything that
conies anywhere near approaching the new experimental outtit which we
fliustrate herewith.

1 Tevermonewrrw Siao ||
|

S |
w3t v E Mchopuont

s
|
B
|

EJ.Co N.Y.

No, EX2002

“The Beoy's Electric Toys” is unique in the history of electrical ex-
perimental apparatus. as in_the small hox which we offer enough material
fs contained TO MAKE AND COMPLETE OVER TWENTY-FIVE DIF-
FERENT ELECTRICAL APPARATUS without any other tools, except a
screw driver furnished with the outfit. The hox construction alone is quite
novel, inasmuch as every plece fits into a special compartment thereby In-
ducing the young experimenter to he neat and to put the things back from
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where he took them. The box contains the following complete Instruments
and apparatus which are already assembled:

Student’s chromic plunge battery, compass-galvanometer, solenoid, teie-
rhone receilver, electric lamp. KEnough varlous parts, wire, etc., are fur-
nished to make the following apparatus:

Electromagnet, electric cannon, magnetic pictnres, dancing splral, elec-
tric hammer, galvanometer, voltmeter, hook for telephone recelver, con-
denser, sensitive microphone, short distance wilreless telephone, test stornge
battery, shocklng coll, complete telegraph set, electrle rivetting machine, elec-
tric bnzzer, dancilng fishes, singlng telephone, mysterlous danclng man,
electric jumping jack, magnetic geometric figures, rheostat, erratlc pendu-
lum, electric butterty, thermo electric motor, visual telegraph, etec., etc,

This does not by any wmeans exbaust tuhe list, but a great many more
apparatus can be built actually and effectually.

With the instruction book which we furnish, one hundred experiments
that can be made with this outtit are listed, nearly all of these being ilius-
trated with superb illustrations. We lay particular stress on the fact that
no other materkuls, goods or supplies are necessary to perform any of the
one hundred experiments or to make any of the 25 agparatus. Everything
can be constructed and accomplished by means of this outfit, two bands,
and a screw driver. Moreover this is the only outfit on the market to-day
in which there is included a complete chromic acid plunge battery, with
which each and everyone of the experiments can be performed. No other
source of current is necessary.

Moreover, the outfit has complete wooden bases with drilled holes in their
proper places, so that all you have to do, fs to mount the various pieces by
@reans of the machine screws furnished with the set.

The outfit contalns 114 separate pleces of materlal and 24 pleces of
ﬂnlslled articles ready to use at once.

The box alone is a masterpiece of work on acceunt of its vartous in-
genions compartments, wherein every plece of apparatus fits.

Among the finished material the following parts are included: Chromic
salts for battery, lamp socket, bottle of mercury, core wire (two different
lengths), a bottle of iron filings, three spools of wire, carbons, a quantity of
machine screws, flexibie cord, two wood bhnses, glass plate, paratine paper,
binding posts. screw driver, etc., etc. The instruction book is so clear
that anyone can make the apparatus without trouble, and besides a section
of the instruction book is taken up with the fundamentals of electricity to
acquaint the layman with all important facts in electricity in a simple
manner.

All instruments and all materials are well finished and tested before
leaving the factory. We guarantee satisfaction.

We wish to emphasize the fact that anyone who goes through the vari-
ous experiments will become proficient in electricity and will certainly
acquire an electrical education which cannot be duplicated except' by
frequenting an electrical school for some months.

The size over all of the outfit {s 14 x 9 x 2%,

No. EX2002 “The Boy’s
Electrlc Toys,” outfit

as described. $5.00

Shipping weight
8 lbs.

Just a few thingsa that
can be made with “THE
BOY'S ELECTRIC TOYS8.”
We have not the space
avallable to show all the
other hundreds that can
he made with this outfit
and two hands.
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Student’s Chromic Plunge Battery

Here is the first low priced, as well as
fool-proof chromic acid battery on the mar-
ket. It is a little wonder, and for the
small price we ask for it, it stands un-
matched.

It is an ideal battery for electrical ex-
perimental work where a very powerful
current i8 not required. This battery will
light a 2 volt lamp for several hours on one
charge; it will run a small toy motor sur-
prisingly well; it will do small electro-

lating work; it is ideal for testing work;
it gives a fairly steady current, and as the
zinc electrode cam be pulled clear of the
electrolyte, no materials are used when
battery stands idle.

Best Amalgam Zinc only is used, as well
as a highly porous carbon to ensure a stead-
ier current. We furnish enough chromic
salts for 4 charges. Full directions for oper-
ation and care of battery are included.
Each battery tests 2 volts and 10 amperes
when set up fresh. Not over 2 amperes
should be drawn from battery continuously.
By using six or eight of these batteries, a
ﬁreat many experiments can be performed.

o solution can rum out of this battery if
npset by accident. This makes it an ideal
goruble battery, such as" for operating a

icycle lamp, or as other portable lamp,
where a powerfnl light is not required, for|=
boy scouts’ fleld telegraph work, operating
telegraph outfits, etc., etc. Size over all is
6 x 2 inches. 4
No. EK999 BStudent's Chromic
Plunge Battery .... $0'50
Shipping weight 1 1b.
Neo. 998 Carbon Rod with Binding Post, for above battery, each.. $0 15
Shipping weight 4 oz. O
No. 997 Amalgamated Zinc Rod with Binding Post, for above, each $0 15
Shipping welight 1 oz. O

No. EK999

“Electro” Solenoid

The little Solenoid glectro-magnet which
we present herewith is the same as that
used in our ‘“Boys’ Electric Toy Outfit.”
It has been bullt especially for experi-
mental purposes and can be relied upon in
all respects, This is the only Solenoid con-
structed on this principle. The magnet
heads are heavy fibre and the wire convolu-
tions are wound on a brass tube which latter
is rigidly attached to the fibre coil heads,
making it absolutely impossible for the cofl
headts ‘to pull oﬂ’.i hi& feau;re for experi-
mental purposes is gnite an important one.
The Solenoid is wound with green magnet No. CE400
wire, giving it an attractive appearance. It is quite powerful, lifting 214 to
3 pounds on two dry cells with a U.shaped core. We especially recommend
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“Electro’” Solenold—Continued
it for building toy engines, for sucking up steel rods, for general experi-
menting, etc. Resistance is 3 ohms. The size over all {8 1% in. x in.

Shipping weight 4 oz.

No. CK4900 “FElectro” Solenold, as described, each................. C

v wmeTTeN
WE ARE IN A POSITION TO FIGURE ON ALL KINDS OF
SOLENOIDS AND ELECTRO-MAGNETS. WE ARE BUILDING
CONSTANTLY, ELECTRO-MAGNETS IN SMALL AS WELL AS
LARGE QUANTITIES. GET OUR PRICES FIRST.
PRSI sl

Storage Batteries Wo know
that everyone
> > having dry cells

1 is dissatisfled
n because such
batteries do not
last for continu-
ous work where
a steady strong
current is re-
| quired. Nearly
e very body
wants storage
batterfes, but
the price (three
to s8ix dollars
for a small cell)
makes it pro-
hibitive for the
buyer.

With these
facts in mind
we have con-
structed a bat-
tery that, de-
spite of {ts un-

usually 1 o w
TYI'E R. E. TYPE H. O. price, is the best
that money can buy. See our guarantee—that’s all we ask.

For seven years we sold these batteries, but they were not sealed up
and the acid would evaporate and spill. The demand for a sealed battery
has been growing every year and we abandoned the open type in favor
of the sealed type.

The plates, with. our twelve years’ experience in making them are the
same reliable ones as used in our No. HX5G5 6 V. A. H. battery. The
same is true of the jar, separator and other material used. We furnish
these batteries without acid. It can_be obtained from any druggist. To
mix the acid proceed as follows: In a clean porcelain vessel pour five
parts (by bulk) of distilled or rain water. Into this pour under constant
stirring one part of chemically pure sulphurie acid (ofl of vitriol) 66
degrees Beaume. If the solution has cooled, test it with a hydrometer
such as our No. BEG18, It should now read 1260 degrees specific gravity.
The electrolyte is then carefully poured into each cell through the open-
ing by removing the porcelain vent stopper until it stands 1 inch over the
top of plates. Battery should then be charged as per directions. Com-
mercial acid or hydrant water should under no circumstances be used: it
will spoil the battery in a few weeks, It is a good plan for owners to
recharge their batteries once every two weeks, Do matter if run down or
not. his treatment will keep batteries in perfect shape and they will last
much longer. When battery stands idle for over a month, first discharge
same and recharge again.
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Type R. E. should be charged with a steady current of two amperes
for ten hours. It will then give ‘wenty ampere hours, that is a current
of one ampere strong for twenty hours long, or two amperes for ten
hours, Type II. O, should be charged with two amperes for five hours.
Its capacity is ten A, 1, It will run, for instance, a small motor which
takes one ampere, ten hours at n streteh, Battery must then be charged
agatn, after which it will give the same output hundreds of times, over.
We guarantee all our plates for two years if handled as per our fin-
structions, To charge cells: Only direct current can be used. Any elec-
triclan in your town who has charge of a prlvate plant will he glad to
charge your cells, The usual rate is ten to fifteen cents per cell. If you
have direct current on your premises you can eharge the battery yourself.
We sell charging attachments for any voltage and give explieit directlons
with same. When ordering state voltage of your line. If you have alter-
nating current it will be impoessible to charge storage eells unless our
“Blectro” Lytie rectifier No, EX12500 s used, which ehanges ‘the alter-
nating enrrent to direct.  1f you have no current available, do not try
to charge with dry cells. ‘The dry cells would be spoiled inside of one
lhour. The charging voltage must always be higher than the combined
voltage of the batteries. A fully charged storage eell, with charging cur-
rent turned on has 2.5 volts. When the eharging current is taken off the
voltage of cell will drop at once to 2.2, This is correct. Three small Type
II. O, cells will run any of our colfls up to 1%4 Inch, Coils from 2 to 4
inch need 5 celis of type R. k.

TESTING .

The only relinble way to test a storage battery is by means of a low
reading volfmeter suck as our No. AN4301, If the experimenter wants to
know how far the battery is run down, the voltmeter readings should only
be taken when the battery is actually working. Other tests are of no
volue whatever, as a storage battery, even if run down altogether previ-
ously, will nearly always register two volts per eell, on open circuit,
as it s well known that accumulators always reeuperiate when standing
unused, If they are put to work, however, the voltage immediately drops.
Therefore, “Open” readings are of no value, ‘I'he owner of a storage
battery should always test it before starting in to use it: it will save
him much annoyance, Kach cell should be tested individually, as this is
the only reliahle way.

A sStorage battery--no matter what make-——will stop working very
abhruptly and without any warning at all.  This gonerull)t') puzzles the
layman a good deal, and. of course, he blames it all on the battery, as he
cannot aceount for the drop.  If he would have taken a voltmeter reading
before starting in to use the battery he would have found that the cells
registered about 1.85 volts eaeh,

Never test an acenmulator with an ammeter--that is, never eonnect the
instrument directly across the battery. It ix a “dead short circuit,” and
ix not alone very harmful to the cell, but it will burn out the instrument.
No. BEKI1251 Complete cell, type R, E,, SEALED UP (see ustration), 20

ampere hours, 2 volts, containing 1 positive and 1 negative

plate, with hard rubber connecting posts not affected by acid,

separators, rubber bands, porcelain vent, directions; welght

when tliled with acid, 4 lbs., size of glans Jar 6x6x1 $2 50
.

in, ea¢h ....... 000000 eeenes 5000080885 Ba6aBaaa0aa00
Shipping weight 7 Ihs.
No. EK1251a Glass jar for R. E. cell, 6x6x1 In.................0. $0‘50

Shipping welght 3 1hs,

No. AEK1252 Complete cell, type 11. O, SEALED UP (see lllustration),
10 ampere hours, 2 volts, contalning 1 positive and 1 negative
plate, with hard rubber connecting posts not affected by acld,
separators, rubher bands, porcelaln vent, directions; welght
of cell with acid, 3 lhs., size of glass jar 6x3x1 in., $1 50
P ¥ L« T T R I I I I .

Shipping weight 5 1bs. $0 45

No. DK1252a Glass jar for H, O. cell, 6x3x1 In................... o

Shlpping weight 2 lhs,
TYPE R. E. & TYPE H, 0, BATTERIES ARE SOLD WITHOUT CHARG-
ING LIQUID
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Portable Storage Batteries

ACCUMULATORS

TORAGHE batterfes of the portable type are coming more in favor every

day. They are vastly more efficient and economical than dry cells,

give am even as well as powerful current, and supply electricity
cheaper than any other form of battery.

Many people make a serious mistake by considering the first cost of a
storage battery a&s excessive, but & second’s reflection will prove that it
should not be consldered at all. A concrete example shows this best:

Suppose electncit{ is required In an automobile for Ignition. 8ix
volts is the usual voltage, he cost of 6 good, dry cells to supply this
current is from $1.80 to $2.40. If the automobile is used steadily suck a
set of dry cells will last about 30 to 40 days. This is equivalent to about
800 miles run. If any attempt is made to run lights from dry cells, their
'ife is, of course, very much shorter. It Is safe to say that the average auto
ywner will use from 6 to 8 sets of dry cells a year, at a cost of from
$0.00 to $12.00. At the end of that period HE HAS NOTHING TO SHOW
¥OR IT, as the dead dry cells are thrown away as quickly as they are
used up,

Compare a storage battery with the above case. Our No, HX555 6 volt
60 A.H. battery costs $8.00.  When you receive it from us it is FULLY
CHARGED and 1s good for 1,000 miles, supplilng ignition only. You
can, in addition to this, run from 2 to 4 headlights and a tafl light from
the same battexx] at the-same time, but, of course, the charge won't last
a8 long then, hen the battery 18 run down, any Earage in the country
will recharge It from 20 cents to 25 cents, Recharging it 8 times a year
costs you, therefore, from $1.20 to $2.00. If you recharge it youreif in
connection with our No. EX12300 rectifler, the actual cost of ‘current IS
LESS THAN 10 CENTS FOR EACH CHARGE, Recharging it 8 times per
year then costs you but from $0.60 to $0.80, AND AT THE END OF THE
YEAR YOU STILL HAVE YOUR BATTERY.

If you require & low voltage current, where steadiness and power
1s a prime factor, our storage batteries will positively save you & great
deal of money each year.

Our batteries have proved a wonderful success for the Tollowing
purposes:

Automobile and motor boat ignition, automobile, motor boat and yacht
lighting, running dental motors, phfsicians' cautery and medical batteries,
WIRELESS SPARK COILS, for all kinds of experimental work, electro
plating, operating window display motors, CAMP AND TENT LIGHTING,
operating X.Ray cofls, bed-room lighting, stable, barn and stair lighting.
lighting children’s bed-rooms, where gas, ¢oil or candles are dangerous,
PORCH LIGHTS, garden and lawn lighting with colored lamps for plec-
nlcs and fetes, otc., BUGGY LIGHTING, classroom work, and & thousand
other uses apparent to most anyone.

The current obtained from a storage battery is so wonderfu]]ty steady
and even that you will positively never use any other form of current
o:cte yout have tried our storage batteries, We are very confident of this
statement,

Guaranteed “Electro” Storage Batteries

We are the first electrical mail order house in the country to offer
the following broad guarantee on all of our storage batteries, No such
guarantee has ever appeared in print:

WE GUARANTEE FACH AND EVERY ONE OF OUR STORAGE BAT-
TERIES FOR ONE YEAR FROM DATE OF PURCHASE, WE WILL
REPLACE ANY STORAGE BATTERY RETURNED TO US DURING
THAT TIME, FOR A NEW ONE FREE OF ANY CHARGES. WE WILL
NOT ASBK ANY QUESTIONS, PROVIDING THE BATTERY REACHES
US UNBROKEN, A8 IT GOES WITHOUT BAYING THAT WE CANNOT
CONSIDER AN EXCHANGE IF THE BATTERY IS RUINED, DUE TO
21; %XCESBIVE DROP, OB HAS BEEN OTHERWISE GROSSL:

USED.
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WE FURTHERMORE GUARANTEE TO DELIVER THE BATTERY
4£0 YOU FULLY CHARGED AND IN FIRST CLAS8S CONDITION, IF
IT SHOULD BE DAMAGED IN TRANSIT WE WILL BE RESPONSIBLE
FOR SUCH DAMAGE AND WILL SEND YOU A NEW BATTERY,
CHARGES PREPAID, PROVIDING YOU ADVISE US, A8 WEIA AS THE
TRANSPORTATION COMPANY, WITHIN 24 HOURS AFTER RECEIPT
OF THE SHIPMENT,

THE ABOVE IS THE STRONGEST AND BROADEST GUARANTEE
ON STORAGE BATTERIES EVER MADE IN THIS COUNTRY,

Why this unusual guarantee? For the reason tha: we have more ex-
perience in bullding storage batteries than any other mail order house in
the U. S. Our Mr. H. Gernsback—an expert in storage battery building—
has bheen making storage batteries since 1003.

Only the best materials are used in the construction of our storage
bhatteries, only skilled workmen are employed in turning them out. Our
large factory using improved machinery and lahor saving devices, makes
it possible for us to turn out GUARANTEED STORAGE BATTERIES, at
prices from 15 per cent. to 25 per cent. less than our competitors.

Only thoroughly selected and tested materials are used. Tbhe plates
are made of the highest grade lead-antimony alloy. Our red lead and
litharge used in fllling the plates is produced in a factory that makes
nothing but these two articles. The rubber jars we use bave walls eover
3/32 in. thick, aud bottoms Y% in. thick. We do not use glass jars encased
in wood Iln our portable cells. If we did we could never guarantee safe
delivery to you. Glass jars cost 50 to 60 per cent. less, but we prefer
hard rubber. We use a high grade sealing compound, in which the hard
rubber jars are sealed in. This compound is elastic, and acid proof, yet
will not crack in the winter, nor run in the summer.

Short circulting of our plates is out of the question as the specially
treated separators which we use between the plates, make such a thing
an utter impossibility.

Our carrying cases are made of treated, aclid proof oak, which will
last for years., ALL OUR TERMINALS ARE OF LEAD WITH BRASS
BUSHINGS INSIDE, corrosion of terminals, therefore, the old storage
battery bugaboo is entirely eliminated.

Our vent tubes, as well as the vents, are made of hard rubber and
will never deterforate. We use a patent vent, which makes spilling of
acid, even in transit, an utter impossibility. The carrying handles are
enameled and made of best Bessemer steel, They are arranged in such
o manner so as to make the carrying a pleaspre, not a hardsbip. Full
directions for charging and handling our batteries are printed on an acid
proof label, attached permauently to the battery.

LIFE OF OUR STORAGE BATTERIES

We are often asked how long our batterfes will last under ordinary
circumstances. We will try and exXplain:

If a battery is recharged every two months, and cared for intelligently
it will be as good as new when it is five years old. We bave batteries all
over the country which have seen use of over 10 years and they are still
doing their work faithfully. We certainly feel ourselves Jjustified in
clalming that our batteries will not deteriorate till they are over 6 years
old. This is about the average life of a storage battery; our experience
has proved it to be such.

SELECTING A STORAGE BATTERY

The safest way of selecting a storage battery is by knowing what
the maximum amount of current is that can be drawn steadily without
injuring the plates. The following will give thia information:

From a 40 A.H. battery not more than 3 amperes should be drawn.

From a 60 A.H. battery not more than 5 amperes should be drawn.

¥rom an 80 A.H. battery not more than 8 amperes should be drawn.

From a 100 A.H. battery not more than 10 amperes should be drawn.

This, of course, is for continuous work. Much larger amounts may be
drawn if it is only for a few minutes at a time, but the above values will
give best results in the long run,
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is absolutely “fool proof.” 'T'here is nothing to get out of order, and with
ordinary care this battery will last for five years.

Every experimenter knows that there is practically no equal to a sood
storage battery. It is a pleasure to run your coil or other apparatus when
you know there is lots of “juice” behind it. Our No. HX555 battery will
melt a No. 10 B. & 8. copper wire and gives about 200 amperes in short
circuit (although we do not recommend this test as if performed often,
will weaken the plates). All batteries come in treated oak cases. There
s absolutely nothing to corrode. Batteries shipped fully charged, ready
to use. Shipped in strong wooden, non-overturning box. Full directions
on every battery.

Any garage or power plant will rechar%e any battery for about 25
cents. If you have direct current, you can charge it yourself at a cost ot
8-10 cents by using a bank of lamps to cut down the current. If you have
110 volts A. . this battery can be charged through a bank of lamps and
our XNo. EX12500 rectifier shown elsewhere,

If you wish to know more about this wonderful BATTERY, send 2c.
stamp and we will send you our “Treatise on Storage Batteries.”

No. CIK2326 “Electro” Storage Battery, 2 volts, 60 ampere hours, $4 80
8izo 6l4x134x7Y% in. Shipping weight 20 1bs........ O

This battery is one cell only and has no oak case nor handle. It

has two lead binding posts. The container is hard rubber.
No. DIE2325 ‘“'Electro” Storage Battery, 4 volts, 40 ampere $6 30
hours, size 7x7x8% in....... 00 0000.000000000000000 0060 °
Shipping weight 23 1bs.
No. FFE356 *“Electro” Storage Battery, 6 volts, 40 ampere $7 50
hours, size 53%x8x8 in...... 09800,00000060000000000000 °
Shipping weight 35 Ibs.
No. GEK2327 “FElectro” Storage Battery, 4 volts, 60 ampere $7 50
hours, size 7%x7%x5 in. Shipping weight 28 1bs.... M
No. HX555 “FElectro” Storage Battery, 6 volts, 60 ampere hours, $8 50
size 6% x8x8 in. Shipping weight 41 1bs............ °
No. ABX2328 “Electro” Storage Battery, 6 volts, 80 ampere hours, $12 00
size 9% x7x8 in. Shipping weight 60 lbs............ °
No. AFEK2329 “Electro” Storage Battery, 6 volts, 100 ampere $16 00
hours, size 12x7%x8 in. Shipping weight 68 Ibs.... °
THESE BATTIERIES ARE SENT FULLY CHARGED

Hydrometers

When making up solutions for our storage bhatterlies,
electrolytic rectiflers, the Gernsback interrupter, ete., it Mg
is absolutely necessary to know the specific gravity of
the acid solution. -

This can only be ascertained accurately with our
aydrometer. Insert the hydrometer in glass (furnished
by us) and pour the acid in the glass. When readin
the scale of the hydrometer a certain value is found.
If the reading s too high, the solution is too strnn%,
and water must be added until the specific gravity is
correct. If too low, acid must be added, and so on.
Our hydrometers are all warranted to be accurate. They
come In a wooden box, with acid stand-glass, as illus-
trated. Size 414x14 fn. Invaluable in every laboratory.

SCALB FROM 1100 deg. to 1300 deg. $0 30
No. CK518 liydrotieter, as described, each. . ... .
Shipping weight ¢ oz, No, CK»518

Dear Sirn:— Williamstown, Mass.

1 received your storage battery some time ago and want to tell you
THAT IT WORKS JUST AN STATED, AND IT'S THE BEST LITTLE
STORAGE BATTERY I HAVE SEEN. I would now llke you to seud me
Your Static Machine, for which I enclose money order. ps

Yours truly, DOUGLAS WILD,
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“Electro’” Batterymeters

The greatest problem to the
user of storage batteries is ‘“How
fully charged or discharged is
my battery?’ The question of
overcharge if hot too great is
not a serious one, but letting a
battery discharge TOO MUCH is.

‘T'he batterymeter is based on
the principle that the deunsity of
the electrolyte in a storage bat-
tery varies directly as the bat-
tery is charged or discharged.
For instance, the density of the
electrolyte is found when the
battery is fully charged to be
1.2 sp. gr. Then when the
reading is taken after the bat-
- t(;,ry has been usredl, Elgdl it now
~No. F'K1543 shows a sp. gr. of 1,1 t means

5 4 that only 40 per e¢ent, of the full

Shipping weight, each style, 2 1bs, charge remains. This is readily
ascertalned by a glance at the table accompanying earh instrument, Always
hear in mind that voltmeter readings never tell the true condition of a
hattery. The operation of the Batterymeter is simple as it is accurate.
The vent of the battery is removed, the nozzle of the meter placed in the
liquid and enough liquid is drawn up by suction in the glass tube to float
the hydrometer. The reading is then taken and the liquid replaced in
the battery by applying pressure to the bulb and vent is replaced. The
value of the Batterymeter is seif-evident, and if you don’'t want to get
caught with a completely discharged battery or seriously sulphated one,
get a Batterymeter at once and see just how much juice is left in your
storage battery. An invaluable instrument for the automobilist, experi-
menter, electrician, owner of isolated plant, ete., ete.

No. FK1543 Batterymeter, medlum grade, length 10 in., hydrometer scale
15 to 35, Beaume and equivalent specific gravity. Coinplete,
with directions in a neat cardboard bhox, size 12%%x $0 60
2x244 in, Price,each ... iiiiiiiiieliieiiie. L2

No. 1E1544 Batterymeter. Latest type, high grade. Length 10% in..
hydrometer scale 1,150 to 1,300 specitic gravity. Complete,
with directlons., Comes packed In a Wooden box. Very
superior in every respect to the medium grade. Box $0 95
size 10%4x3x3 In. I’rice, each ...c..vvvrprrprreccenns . .

The “Electro” Pocket Volt and Ammeters

These little instruments are without doubt
the most compact and durable meters ever pro-
duced in this country. They are not alone ex-
tremely accurate, but they are also ‘“dead beat,”
all metal construction. he finish is the finest
ever seen on a domestic instrument. Permanent
magnet type indicates polarity as well as cur-
rent. GUARANTEED FOR 1 YEAR., It is the
smallest meter made, diameter 2% inches, net
weight 4% oz Flexible, detachabje lead, with
contact polnter furnished free. Range of volt-
meters, 8 volts, atnmeters, 30 amperes; combi-
nation, 8 wolts, 30 amperes.

No. IE4300 ‘‘Electro’”’ ammeter, as $o 95

BATTERVMETER

described, each .................. .
No. TE4300 No. ABE4301 “Electro” voltmeter, as $1.25
described, each .................. Q

No. ADE4302 “Electro” Volt-ammeter, sl 45
8hipping weight, any style, 1 1b, o
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The “Electro” Storage Battery Meters

‘This meter is 8o called because when
properly connected to a storage battery cir-
cull it will not only show the quantity of
rurrent passing through the circuit but "also
show whether the battery is char ing or dis-
‘harging. The normal position o% the needle
on this ammeter is in the centre and the
needle going to the left indicates that the
baftery is discharging, while a deflectlon to
the right findicates the battery is being
chur%ed.

The FElectro Storage Battery Meter has
notified many a storuge battery owner of
trouble in his charging plant in time to save
the battery and it will do as much for you.
The meter is for direct current only 2y in.
in diameter and % In. thick. It is made for No. AIE1620
switchboard mounting for which purpose 2
studs are provided, each having 2 nuts and washers for connections and
fastening. Al metal parts are brass highly nickel plated and polished.
Only supplied in one scale, 15-0-15, The mechanism is of the permanent
magnet type, serviceable, sccurate and above all durable. This meter is
particularly useful on small lighting plints such as are used on automo-
biles, launches, small houses, ete., etc.

No. AIE1620 Electro Storage Battery Meter, Scale 15-0-15 amperes $l 95
Shipping weight 2 1bs. M

The “Electro” Volt and Ammeters

These instruments are of a lighier type than the
ones mentioned elsewhere, and can be used where
much space {8 not avalluble. The thickness of
these instruments when mounted is 3% inch. They
are especially adapted for use where they have to
stand rough handling, and they will always be
found to register correctly. They are used exten-
sively in automobiles. small motor launches, mov-
able wireless telegraph stations, etc. They have 2
solid brass studs, 1% in. long, with nuts and wash-
ers, leading out from back of meter, and connec-
tions can be effected very easily. The working
parts are the same as the Style “A” meters. These
little gauges should not be judged by their low price. Meters have hand
calibrated dial... Finished in finesy nickel plate.

NO. CAE1041

WORK ON D. C. ONLY

No. CAK1041 Voltmeter, Style B, Volts 1-12, 134 in. face........ $3'ls
No. CCK1041A Ammeter, Style B, Amperes 1-15, 134 in. face.. $3'30

con

NUOTE~—We are in an especially favorable position to quote you on any
special meters you may require. 'Tell us what you want in the way of
meters and we will quote you prices on quality instruments that will’ not
only interest you but show you that E, 1. Co. prices are always the lowest
apd delivery the best. Send for a quotation to-day.

A complete chapter on “METERS AND MEASURING INSTRUMENTS"
1s contaijned in the “EXI'ERIMENTAL ELECTRICITY COURSE" in 20
lessons. which is given MREE with one year's subscription to the
"Elect;llml Experimenter Magazine.” See announcement on back ecover
of catalog.
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The ‘“Electro’”’ Magnets

(Patented Dec. 20, °10.)

For Sounders, Bells, Relays and Wireless Instruments,
[ Illustration full size.

Our “’Electro’” Magnets are well made with fibre
ends. Copper wire used being double cotton covered.
Magnets are covered with mottled paper. The core
Is of very best soft Norwegian iron, and each core
at the top has a silver contact riveted into same
as shown, which may be used for making contact.
This is an important feature patented by us and
serves to make a contact which of course eliminates
anomé‘rl contact Inlrm 5o/rl standard.

ze over all 1 6 by 1%; diameter of core
% Inches. Three styles carried in stock.

ohms .....................
Shipping weight, each style, 2 oz No. BK01107

Carbon Grains and Balls for Telephone Transmitters

y These grains and balls are of the bet grade €Carbun, the same as used in
k. telepbones. $0 15

No. AEG085 One bottle carbon grains 55 °

shipiung weight 4 oz
No. BE6075 One bottie pranuiated carbon halls. ...
Shipping weight 4 os

Zinc Spark Ball

For wireless high frequency and other experiments.
1% In. diameter, 1 in. high, with split brass tube %

in. diameter, bighly polished. 2 |
% No. BE6018 Zine Spark Ball, euch. L) !
et Shipping weight 4 oz b
No. AES085 No. BE6O13

The “Electro”’ Dry Battery

This is one of the best batteries ever manufactured and
No. 1001 we do not believe a better one can possibly be mn.nufavture(l
Ay for the price. This battery, which is in extensive use in
EI.ECTRQ the trade, sells entirely upon its merits. It is a well-known
DRY BATTERY IS that most dry batteries when standing on the shelf
DARMIUINAR | o0 for a short period quickly degeunerate and Jose moSt
of their power, as the local action is too strong; the "Electro,
however, can stand idle for a considerable length of time
without disintegrating, as there is absolutely no local action
when battery is rot in actual use.

A very impotcant point about this battery is that it can
be partially recharged quite easily when once run down, and
we guarantee tbat it will come up to nearly its original
standard when thus fully recharged. Any one can do_it.
This battery gives 1% volts and from 18 to 20 amperes, This
inforwation will only be given with battery purchase.

No. DK1001 “Electro” Dry Battery, Size 2%x6 In. $0 40
WO, DE1001 Shipping weight 3 Ibs. d
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The “Electro”-Lytic Rectifier

This article fills a demand,
which of late has become burning.
For the past years we have been
flooded with malil to supply a rec-
tifier to change alternating current
to ‘direct. As is well known, alter-
wating current can not be used to
charge storage batteries and for a
great many other purposes also, di-
rect current only can be used. This
especially i3 the case with spark
colls for wireless, etc. On the other
hand, the experimeunter who has an
alternating current supply, when
using our rectifier can ~ perform
many experiments otherwise impos-
sible.

Our rectifier works on any cycle
alternating current up to 110 volts. NO. EX12500
It must be used in connection with
a lamp or water resistance and cannot be connected to the current supply
without the resistance in series with it. The eﬂiciencg' of the 4 jJar
rectifier is 87%, AND THERE IS NO LEAKAGE such as iIs usually found
in other rectifiers. The 4 jar rectifier furthermore USKS BOTH SIDBS
OF TIIE CYCLB, which accounts for the high efliclency. Of course, a
one or two jar outfit may be used successfuliy, and EVEN ONE JAR
ALONE rectifies alternating current to direct but the efficlency is neces-
sarily low, as only one half of each cycle is used.

However, for ex4periments using little current, the one jar type is very
satisfactory. The Jar type passes as much as 5 amperes and can bhe
uscd continuously (as for instance charging storage cells) with 214 amperes.
The one and two jar types pass 1/3 of the above amperage. Our rectifiers
come ready for use. All you lhave to do is to dissolve the salts in HOT
water and fill in jars, and the rectifier IS ready. The 4 jar type comes
with a wooden tray (sce illustratiou) which holds the jars. No tray is
furnished if jars are bought separately. The covers are of heavy porce-
lain with polarity marks in plain sight. Bindinﬁ‘ posts are bard rubber,
impossible to short-circuit or to shock you. he lead and aluminum
plates are very substantial and the latter will last for months. If used
up they can be renewed at small cost and replaced with new ones in a
few minutes,

New aluminum plates will not be sold separately except to users of
the rectifier. When ordering renewal plates it is ABSOLUTELY REQUIRED
that you give us your order number or date of purchase,

OTHER PARTS ARE NOT SOLD. Directions and diagrams only fur-
nished with rectifier. Every rectifler is guaranteed.

No. EX12500 Four jar rectifier, as descrihed, with tray........ $5 00
Size 8%x10%x10%. Shipping weight 30 1bs. .

No. ABE12501 One jar rectifler, as described.................... $1 25
Size ¥x3l4. Shipping weight 5 fbs, .

No. BK12502 Renewal aluminum or lead plates, each............ $o 20
Shipping weight 1 Ib. il

No, BEI2203 Renewal salts (charge for one jar)................

Shipping weight 1 b, $0.25

No. DK12504 Glass jar for rectifler, size 4%x6% fu.............. $0 40
Shipping weight 4 Ibs, O

Dear Sirs:— Portland, Ore.
I received my Rectifler In very good condition and I am pleased to tell
you that It Is working fAne. WALTER OLSON.
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The “Electro” Rheostat-Regulator
PORCELAIN BASE

(PATENTED FEB, 1, 1910.)

This little current regulator
makes a vajuable addition to any
wireless set where it is used tn
regulate the battery curreat.

With battery lamps it is very
valuable, where it is used to pre-
vent the lamps from burnlng out
on account of too strong a cur-
rent, ete.

In connection with smail mo-
tors it wili regulate the speed
more accurately and more grad-
ually than could be done hy any
other means. This feature takes
it very desirahle for Dentists,
Doctors, and all those who need
an effective regulator. In connec-
tion with cautery work it is in-
dispensable, as any degree of heat
can be obtained,—due to the very
fine regulation.

One of its real values is in providing a small fleld regulator for sinall
motors, and dynamos giving in that way a voltage and speed regulation
not obtainable with the usual type of expensive step type rheostats.

It also makes an excellent automobile lamp dimmer where it can be
used to cut down the glare yet not dim the lawmp enough to cut down
the light too much. This is a fault of many of the present auto dim-
mers now in use.

Advantages over other small rheostats: Gradual and accurate regula-
tion of current: ﬁreat current capacity; little heating, resistance coil air-
cooled; no concealed parts; impossible to get out of order. PORCELAIN
BASE. CANNOT BURN NOR CHAR.

For electro-plating work it will he found indispensable. A gradual
fncrease of current is especially necessary for fine work,

The wire used in this regulator is the finest imported bigh resistance
wire. It will positively not rust, break nor hend, even under a constant
load of 3 amperes. his we guarantee in every instance, The groove
which holds the spiral is ( ) sbaped (PATENTED), which makes it im-
Eosslble for the coil to fall out or become dislocated once wound in place.

arge hard rubber handle (1 in. diameter) 1s provided, allowing rapid and
smooth turning of switch blade. Don't nse a rheostat with the resistance
wound on fibre that will smoke and smell as soon as current is turned on.

Resistance is 10 ohms. Maximum capacity, 3 amperes continually: size.
¢ inches diameter, thickness of base 13/18 fach.

No. FK5000 Rheostat-Regnlator (patented). Price................ $0.60
Shipping weight 2 1bs.

NO., FK5000

A complete chapter on “RECTIIERS” 1s contained in the “FIXPERI-
MENTAL ELECTRICITY COURSE" in 20 lessons which is given FREE
with one year's subscription to the *“FElectrical Experimenter Magazine.”
Bee anneuncement on back cover of cataloz.
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The “Electro” Tesla Transformer

(P’atent Applied for)

We hardly need mention that the Tesla Transformer is ohe of the
most wmarvelous pieces of apparatus ever invented and there are thousands
of experimeuts and demonstrations that can be performed with this
apparatus,

We had this transformer under conslderation for years before we
built it and we had to build dozens of different models before a perfect
apparatus was produced. We do not
hesitate to say that for the price
this apparatus is the greatest bar-
gain ever offered by us. Although
it is the lowest priced Tesla T'rans-
former in this country it does not
mean that it is less eflicient than
one costing $50, but ns we are manu-
facturing the transformer in ver)
large quentities it is possible to
greatly reduce the cost, The manu-
facturer who only builds one or
two at a time must ask a great
deal more than we, making two or NO. EEK7000
three hundred at a time,

The coustruction of this transformer has been simplified to sueh an
extent that it is not only absolutely “fool proof” but we guarantee that
it will do anything and everything any standard Tesia transformer ever
did, or will do. The primary is wound with the best fmported Pirelli
cable and the secondary with the best DOUBLE INSULATED enamel wire.
The secondary is insulated by solid hard rubber brackets as shown in
cut. 1t is also provided with two well finished coil ends. The insulation
is absolutely perfect, the base is heavy quartered oak. Our usual hard
rubber binding posts are attached as shown.

The Tesla Transformer is an apparatus which steps up the frequency
of the secondary of a spark cofl, to many hundred times its original value.
It is this incredibly high frequency that produces the wonderful phenom-
ena you have scen performed on the stage by sowe ciever electrician, all
of which can he duplicated with our transformer.

The “Electro” Tesla "fransformer can be operated in conjunction with
the following apparatns; it is of no value without them:

First, a spark coil or transformer cofl; second, a set of condensers;
third, a spark gap. One of our 1 in, spark coils is sufficient to operate
the transformer, but we would always recommend getting a 2 in. eoll
with which the Dbest results are to be had. Our % K.W. transformer coil
in connection with our Electrolytic Interrupter will give still more won-
derful effects, Two of our 1% pint Leyden jars No. ABE9222 or any
other sending condenser of the RIGHT CAPACITY can be used in con-
nection with this transformer. A single spark gap completes the entire
outfit, IT MUST BE UNDIRSTOOD THAT THE TESLA TRANSFORMER
CANNOT BE USED WITHOUT THE ABOVE MENTIONED ACCESSORIES.

To get perfect results and to obtain the best possible effects we
would ereatly recommend the following outfit:

No. EEK7000 ‘“Electro” Tesla Trausformer. Shipg)ing weight 11 1bs. 85.50
No. IFK1088 BSpark Colil, 2 in. Shipping weight 1bs... 5o .. 9.60
No. ABE®222 2 Leyden Jars. Shipping weight 6 1bs . . 2.50
No. GE9220 Spark Gap. Shipping weight 1 1b........................ 0.76

No. AHCE7001 Outfit complete. Shipplng welght 25 1bs. Total...... $18.35

OPERATION

The connections are made as shown in dia-
gram. It is of highest finportance that the con-
necting wires from the secondary of the spark|.2
coil to the Tesla Transformer and to the con- J
densers, aredhelx)lvy (n’t;t“less lthlan Neo. 14 Blbi& 8. X
‘There shoul e as little wiring as possible, no
joops or coils, and if possible all wires should WIRING DIAGRAM
be of equal length. When connections are made
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The “Electro” Tesla Transformer (Continued)

as shown, start operating, First test for spark length of the Tesla, by
attaching two stiff co_;)per or bruss wires to the secondary coll leads (see
fllustration No. EEK7000). Leave a gap of about 2 inches between the
two wires. Then start the cofl, If the Tesla spark {8 not long enough,
the spark gap must be adjusted, until best results are obtained. It is
fmportant that the zinc spark plugs have POINTED ENDS. Plugs with
flat ends cannot be used, A few winutes experimenting will give the
right Tesla spark. It gives a crackling nolse, which becomes louder as
the spark of the zinc spark gap is lengthened,

All Tesla experiments should be performed in absolute darkness, as
hen the best results are obtained. When everything is adjusted and
orking right, the wires leading from the secondary (}ig. ERKT000) give
ahb'~xel rush, This works best when there is no spark discharge between
the wires,

Next take off all wires from the Tesla Secondary, which we will call
T, 8. hereafter, Operate apparatus and both coil ends of the T. 8.
will show the “Fire Wheel.” The brush composing the wheels actually
turns in unison with the interruptions of the spark cofl. Next take a
plece of metal (anything will do), and, holding it in your band, approach
one of the T. S. You will observe a large brush as you approach, or
a spark from 2 to 3 inches long will jump into the metal piece without
you experiencing the slightest sensation,

Although the voltage of such discharges runs into the hundred
thousands, it is harmless, A spark can also De drawn with the bare hand
without harm, although it stings a little. Touch one of the T, S. with
a plece of metal which you hold in your hand. With the other hand
approach slowly and carefully the other 'f. 8. About 4 or 5 inches away
from it, a Jarge beautiful brush will be drawn from the hand, very weird
in character. Geissler and "esla tubes light up when brought near the
Tesla Transformer, without actually touching any part of it. 'They are
usually olpornto«l by bolding one end of the tube in the hand and drawing
a spark into the othier end of the tube by approaching one of the T. 8
Ground one of the . 8, and attach a piece of wire to the other T. K.

An enormous brush will be observed on the free wire. Another inter-
esting experiment is performed by
running two fairly stiff copper
wires parallel to each other and
about 2-4 finches apart (l'ig. 1).
When the frequency is  high
enough the space between the
wires will be filled with light,
while the ends will show a fiame-
like discharge. Small flames also
play continuously ou both sides of
the wires,

Two rings formed of copper
wire, the small ring placed into
the larger one, and both connected
to the poles of the transfornler,
d will show a very pretty discharge
(Fig. 2). A similar experiment is
performed by formiug two stift
wire loops, of heavy copper wire.
The two loops are placed one into
the other, and both are in the same
lane. The spuce between the two
oops will be filled with Hght when
the cofl is in operation (Iig. 3).

In Fig. 4, . R. represents two
thin hard rubber sheets. A thiu

silk covered wire, No. 36, B. & S,
is glued in form of a name on the

TESLA EXPERIMENTS face of each sheet. The back of

the sheets is covered with a plece
of tinfoil. Both are connected by a thin wire, C. The terminals of the
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transformer Jead to the name or characters as indicated in the fllustration,
After a little exparimenting the point will be found where the name or
characters. will stand out brilliantly,

Fig. 5 shows another experiment to be produced in the dark. A very
thin, bare copper wire “attached to one end of the trapsformer, rotates
in at circle,  T'he lo.ngth of the bare wire must be ascertained by experi-
ment.

A short plece of thin, cotton covered copper wire when attached to
n:;- eml) of the transfermer is enveloped in a beautiful light discharge.
(Fig. 6.

These colls can bc used to advantage for all kinds of work where
h.lgh teuslon currents are required, such as wireless telegraphy, lighting
Gefssler and N-ray tubes, and for other interesting experiments,

" lijlze of base 16 in. by 7 in. lleight over all 6% in. Shippfng weight

8.

No. EEK7000 “Electro” Tesla Trunsformer, as described....... 0

The “Electro” Nickel Plating Outfit

We pride ourselves to be the first con-
cern in this country to offer for sale a
small nickel plating outfit within the reach
of everybody.

Please do not take this outfit for a
toy, as it ix able to do all kindx of smali
work just as thoroughly as any nickel-
plater could do it. 1t does not differ in
any respect from commercial outtits, except
in size. If yon live in a small town you
can earn quite a little during your spare
time by nickelplating small objects  for
which work there iz always a remdy de-
nund,  our outtit for neatness aud efhi-
cieney is unmatched, 1t has two heavy
nickel  Anodes, heavy  suspeunsion  frame
resting on the glass tank and three con-
nection rods. T'he object or abjects to be
plated are hung by means of copper wires,
on the central rod, and as there are two
Anodes, s uniforinly fine deposit is ob-
tained that cannot be matched. Geood plat-
ing c¢an be done within 15 minutes, heavier
plate from 20 to 30 minutes. The Anodes
iare very substantlal in size and will last s No. BEK7500
for months, —

The size of the tank Is 3% x4x6 in,, and
the largest object that can be plated with this outfit should not measure
over 3L x2LxD in, .

To operate the ontfit we recommend 3-4 of our No. BGI10050 Gordon
Jatteries,  With these the outtit enu be worked for 2t long period. Dry
cells cannot be used under any circumstances.  Any battery giving from
3-6 volts and from 5-10 amperes STEADY CURRENT can be used.

If you do uot enre to polish the work by hand we recommend our
utility motor No, ACX325,  Youn will then have a complete commercial
outtit and you ecan turn out work rapidly.

our onttit is greatly recommended to jewelers, schools, repair shops,
garnges, clectricians and all those desiring to (o nickel plating economically.

Complete printed instractions come with each set,

No. BEK500 “Electro” Nickel Plating Ouattit (without hatterles)
complete L i e e e $2'50

No. GRI501 Extra Anodes, each ... ... o i i iiiiiiiinnann.,,

Shipping weight 4 oz
No. EKI502 kxtra Bottle Nickel Nalts, each. .. Vlelslaln = e alslalale ol ol o $0'50
Shipping weight 1 1h, $040
No. DR7503 Extra Glass Tank, size 3%x4x3 ir, each, .. ......... .

Nhivping weight 3 ILs.
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The “Electro” Galvanometer

FROM the time that galvanic electricity -
was first found to possess the power of
deflecting a magnetic needle to the present
time the galvanometer has been used for the
detectlion and measurement of minute and
even large quantitier of electric current, as
n voltmeter, etc. The “Electro” galvanometer
very adequately fills the bill of the experi-
menter who requires a cheap but good cur-
rent detector as well as a polarity indicator,
etc. » The numher of experiments in which
the galvanometer can be used are almost
countless and when the low price is con- NO. DK1376
sidered we are sure you will not care to be .
without so valuable an article, Galvanometer
has a compass 1% inches in diameter and is mounted on a polished hard
wood base 3%x31Y inches in size with binding posts for connections, A
real useful bargain,
No. DK1376 The *“Flectro’” Galvanometer as described............ $0 40
Shipping weight 4 oz, c

The “Electro” Lighting Plants

Adapted to launches, automobiles, private houses, moving plcture thea-
tres, shows and bungalows,

We have been literally flooded with inquirles for prices on complete
electric lighting plants for various purposes, and so have finally developed
a new and improved line embodying the most up-to-date principles and
eliminating the weak point of all others.

These lighting plants are used in connection with our arvelously
efficient Tungsten fillament lamps, which give 1 C.I’. for every watt delivered
by the dvnamo. We have spared no expense in getting together the very
best of reilable apparatus for this work: The dynamo is simllar to that used
by ithe U. 8. Government, as is also our speciai air-cooled 2 cycle gasoilne
engine,

The storage battery is our well known *“Flectro” 6 volt, 60 ampere hour
size, and on the larger size plants any number of themn can be connected in
series or multiple to give the desired output. Our automatic cut-out of the
magnetic type has been developed for automatically preveating the battery
from discharging back through the dynamo, if the latter’s speed and con-
sequently its voltage, falls below that of the battery at any tlme,

Electric lights are the safest and most convenient {lluminant known to
man, at the present time. Their cost is lower, all things considered, than
any other forms of illumination; oil lamps are extremely dangerous and
moreover very unhealthy. Do you know that one gas light consumes as
much oxygen in one hour from the air in a room as six full grown people?
Do you know that more fires are causcd annually by the careless use of
matches, oil lamps, etc., than all other causes put together? This is a fact
proved by Insurance and l'ire statistics.

In figuring on lighting outfits, the following rules will be of servire.
The watts are obtained by multi,.lying the volts by the amperes. Conversely,
the volts or the amperes, are found by dividing the watts by the known
qunntitr. About 2.6 volts dynamo voltage should be allowed for each stor-
age cell to be charged in series. On dynamo outfits without batteries, the
lamp voltage should correspond to that of the dynamo. On battery and
dynamo outfits combined, the lamp voltage should be the same as that of
the battery. «

We have arranged for lighting outfits in various combinatious of equip-
ment, so that practically all ordinary requirements are covered. The indi-
vidual apparatus is also listed separately, so that the engine, dynamo, etc.,
may be purchased as desired by the customer,

In the following description tle wost important apparatus will be
cxplained:
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SWITCHBOARD

‘Our Lighting Plant Switchboard here shown is

made up of an insulating panel, upon which are
mounted the various instruments and controlling de-
vices for operating our lighting sets. A voltweter
and ammeter is supplied for reading the dynamo po-
tentlal, and the charging as well as the dischargin
current from the storage battery. A No. FKDJ
Rheostat is furnished aud connccted so that the fleld
current strength of the dynamo may be adjusted
and thus control the voltage of same. An automatie,
magnetic cut-ont serves the purpose of disconnecting
the dynamo circuit from the storage battery, when-
ever the former's voltage falls below the normal
charging value, Fuses and switches of ample capac-
Ity are fitted to the panel, for both the dynamo rmain
circuit and the lamp circuit, ‘T'he voltmeter circuit
has a switch in it, 8o that It need not be left in
circuit, except when reading the voltage. The am-
meter is always in circuit. The board is completely
wired up, with all eonnections made, and all the
purchaser has to do i3 to connect up a few wires from
the dynamo and storage battery to the marked ter-
minals on the panel. Ilue-prints are furnished show- No. AFX4640

ing clearly these simple connections so that anyone

can make them in a few minutes. The size of this switchboard is 24 inches

by 15 inches. It is slinple and substantial, giving a neat and ornamental

appearance to any station,

No. AFX4840 Switchboard containlng 1 No. DEK4630 automatic cut-out;
1 No. CX1037 voltmeter; 1 No. CX1039 ammeter (Style A); 1 No.
FR5000 fleld rheostat; 1 Voltmeter switch; 2 switches and $16 00
fuses. Oize 24x15 inches.............. 0Q0 000 M

Shipping weight 20 Ibs,

AUTOMATIC CHARGING CUT-OCT
Our auntomatic charging ent-ont is ahsolutely nec-
essary whenever a dyuamo isx to charge a storuge
battery. It serves to automatically disconnect the
dynamo circuit from the battery, whenever the for-
mer's voltage falls below that of the battery. If this
is not done, the battery will discharge itseif through
the dynamo probably Treversing its polarity, and it
may badly snlphate or over-discharge the hattery.
This cut-out has two windings on it, a fine wire shunt
winding and a heavy wire Serfes Coil. It is well
made in every particular and is rugged enough for
automobile service, etc., ete. It closes itself as soon
as the dynamo reaches the proper speed and voltage,
which are Interdependent and proportional. Diagrams ’
furnished with every instrument. No. DIE4830

No. DIE4630 Aunlomatic magnetic cut-out (mounted or composition
awitchboard) for preventing storage battery discharging back through

dyn (D 00000800000 G00090000000000000000000000000000000060000000
yham Shipping weight 2 Ibs. 'Size 28 %21 in. $4.95

L CO T ¢

Gentlemen :— Saratoga Springs, N. Y.

I have just received your reply concerning the wire I wound on that
Magneto generator and was exceedingly pleased to note your kindness in
such a thing as thls. 1 bought conslderable goods from you and they
were always satisfactory in both quality and price,

CHAS. M, COGAN,
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; Gasoline Lngines

" . The gasoline gngine is & newly de-
veloped afr cooled type, which has been
adopted by the U. K. Government for
many purjposes, including the driving
of wireless generators. 1t is well mnade
in every particular and develops % 1.
I’. easily, with speeds variable from
800 to 2000 R.I™M. 1Its net welght is
23 1bs. and it measures 12% in. high,
by 1 sq. ft. floor space. Cylinder has
1%, ifu. bore by 1% in. stroke. The
filywheel has a diameter of 8 in, the
- pulley a diameter of 13 in. It is air
\ &' g cooled by a fan built on the flywheel,
“®35 ovele tvpe. tump spark ignition.

No. CIHX4600 1% ILD. Fuel tank in base.
No. C1IX4600 % H.I’. Gasoline Engine, complete with all igni- $38 00

tion apparatus and muffler ... .. . ... ... ... .. ... ... ..., .
Shipping weight 60 1bs.

150 Watt Dynamoc

Our 130 watt, commercial type, heavy duty, =
volt, 19 ampere, D, C. shunt wound generator, is of
the latest improved type with ample, well lubricated
bearings. It has a liberal size commutator, of drop
forged segments. Special high conducting brushes
are supplied, and this is very important for a low
voltage dynamo. The frame is very heavy and sub-
stantial and thus the machine can be run continu-
ously without undue heating. A solid steel shaft
- passes through the armature and has a steel driving

NO. CEEK4620 pulley secured firmly to it. The armature is built up
of thin annealed silicon steel discs, properly slotted to accommodate the
windings. The windings are thoroughly hmpregunated with electrical var-
nish and baked. This machine is not a toy, but built for industrial
purposes. It may be run 20 hours a day.

o deliver its proper output it should be run at 2200 R.P.M.
No. CEEK4620 Special 150 watt, 8 volt, 19 ampere dynamo. $3550
Price, complete with pulley ...................... O
(Shipping weight 45 Ibs. Size 9x10x12 in.)

Comblete Plants

No. IEX16000 19 LIGHT, 150 WATT, LIGHTING OUTFIT
This outfit is the
most flexible and wide-
ly adaptable lghting
plant we list. It forms
an Ideal plant for mo-
tor ‘boats, automobiles,
bungalows,, camps, etc.
The capacity of 19
lights is for the dymna-
mo and engine, consid-
ering 8 CP. 8 volt
Tungsten lamps being
used. The outflt with
1 No. HXDH55 storage
battery can light 6 to 7,
6 volt, 6 C.P. Tungsten
lamps for from 7 to 8
N.Y hours. The dynamo
s — can easily recharge 2
No. AKEX16003 No. HX{36 60 A. H.
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batteries at once, and these 2 batteries willi give twice the above C.P, output
on discharge, ‘T'he outfit consists of above No. CEEK4620 150 watt dynamo,
No. BGX46G00 % H.I'. gasoline engiue, No. DiICK4630 automatic cut-out, and
No, HX555, 6 volt. 60 ampere hour storage battery, eapable of lighting 6 to 7,
6 volt, 6 C.I', Jamps or their equivalent for 7 or 8 hours at each charge;

12 ft. 1 in. leather belting.
No, IEX16000 Completa outfit, as described...... $95'00

Shipping weight 130 1bs,

No. AKEXI6001 COMPLETE ELECTRIC LIGHTING OUTFIT
The same plant but with 2 No. 1IX355 batteries, giving twice the above
4l~umllo power 7 to & hours, or the same C.I°, for twice the above time in
VONEs.
No. AKEX16001 Quttit complete ...................ocuuvu. $103'50
Shipping weight 170 Ibs,

No. EAX16002 COMI'LETE ELECTRIC LIGHTING OUTFIT

For those having motive power at hand, suecl as in mwotor boats, auto-
mobiles and the like the following outtit will be sutleient atd very adaptable.
tmttit consisting of above No. CEEK620 generntor, No. DI21630 auto-
matic cut-out, one No, HEKHSS storage battery, and 12 ft. 1 in. leather

belting,
No. EAX16002 Complete outfit, as described. I'rice............ $51°00
Shipping weight 85 1bs,

No. AKEX16003 COMPLETE ELECTRIC LIGHTING OUTFIT
This i8 our best outfit. It is the best that we build, and as good as
money can buy. We gunarantee that this outfit will give satisfaction in all
respects whatsoever. Capacity 19 lights, 150 watts,
This outfit consists of
1 No. CEEK1620 8 volt, 19 ampere, 150 watts D, C. dynamo, 2200 R, . M.,
shunt wound ....... 000D ®AI00596000000 0000000000000 600008060000800000 $35.50

1 No. AFX 1640 Switchboard containing 1 No. DEK4630 automatie cut-out;
1 No. €N1037 voltmeter, 1 No, €X1039 anmmmeter (Style A); 1 No. FK5000
fleld rheostat; 1 voltmeter switeh; 2 switches and fuses. Size 24x15
inches ... i i i it ittt i 00000000 ceeees..$16.00

1 No. CHX41600 % 1I.P*, air cooled gasoline engine, complete . .$38.00

1 No. HEKS55 Storage battery .............................. .. $8.50

& B30 (D0 00000000000000006600000000055900000000050000500660000 ceeees. $0.20

60 ft. No. 10 R. C. S, B, copper wire (making 4 mains 15 ft. long for generator
and battery lines) ..... 0000000 00005380 a00 000000000060 060000300000 $2.15

15 ft, No, 11 R. C. S. B. copper wire for fleld rheostat line......... .. .. $0.45

No. CX1650 12 ft. 1 in, leather belt...........c....... i iiiuinnn. $3.00

1 No. BES1I7T Hydrometer ..,.,...........cvrviennnnnn 00C00000a0a000000 £0.25

1 Set plants for i~stalling plant
No. AKEX16003 Complete Eleetriec Lighting Outfit, as descrihed
‘ Shipping weight 185 1bs. $105-00

A complete chapter on “ELECTRIC LIGIPFING PLANTS” {s contained
in the “ENPERIMENTAL ELEATRICITY COURRE” in 20 lessons wbich
is given FREE with one year's subseription to the “Electrical Experimenter
Magazine.”” See announcement on back cover of catalog.
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The “Electro 8-10"” Dynamo

When we come out flat-footed and
say that this machine is the very finest
low voltage dynamo in this country, we
make the statement without reserve. No
“although,” no *ifs,” no *“buts.”” The
“Llectro 8-10" is. a marvel all through,
It is built like a watch, and solid as a
gun, lFor workmanship, efliciency and
lasting qualities it stands on the very
peak of excellence. But words and praise
alone won't do—you must see the ma-
chine, you must have “lifted” it and you
must have seen it run, to appreciate fit.
We say seen, berause it works so mar-
velously easy, that it can hardly be
heard when jt runs at full speed, under
full load, Wherever there is surplus
power, be it gasoline engine, large elec-
tric motor, water-wheel, wind-motor, water-motor, etc,, etc, the “8-10"
can be used to light a bunch of Tungstens, to charge the biggest storage
battery, to electroplate, to run spark coils, etc. As a motor when run
on 8 volts, the Na. ”8-10” will prove an exceedingly strong machine. We
furnish this dynamo giving 8 volts and 10 amperes, that is 80 watts.
With the No. “8-10" machine we were able to do the following: At 2,000
revolutions we lighted fifteen 8-volt 4 . I, Tungsten lamps, At the same
speed we also lighted six 6-volt 8 C, I’ Tungsten lamps. The full 80
watts capacity is obtained at about 2,300 revolutions,

POINTS OF SUPERIORITY

Armature constructed of thin annealed electrical steel, Slotted for
conduetors. Coils are connected up in the usual drum manner. Lamina-
tions are keyed to shart, Commutator pinned. Shaft unusually large for
this size machine, 5/1G .n, diam. at all points, Material--steel ground to
size. Commutator same construction as on large dynamo. Hard drawn
copper segments, heavily insulated with mica, Bearings “Non Grain”
bronze, best obtainable, Extra large wick feedlng oil cups, Retaining
grooves prevent oil flying, and returns are provided so that excess oil
returns to ofl cup.

Field Magnets—Two pole, carefully bored to size, 12 part armature
and commutator. Brushes—Two, made of special carbon metal, of square
sections to prevent turning, Double brushes and double pole construction
allows large brush contact surface with small commutator for the com-
paratively heavy currents encountered on low voltage work, Case—Cast
iron, cast from die moulded patterns therefore no damaged castings are
ever used. Winding—Shunt,

In designing this machine the very first consideration was for results,
No endeavor was made to save copper, iron or workmanship. Instead of
fancy finisb the money was spent in result producing labor and mate-
rials. No weak end brackets, no skimpy brushes and brush holders, but
good honest to goodness solid stuff that shows the value. It’s a real bar-
gain and one you will nevef regret investing in. The finish is black
enamel with gold stripe. You will wonder how we can sell it at the
orice. Only the quantltr makes it possible,

Machine is semi-enclosed, practically dustproof, a radical departure in
emall dynamo bnilding, Pnllev. 1 inch diameter, V-grooved for round belt.

Size over all {s TH%x5%x fnches,
hipping welght 20 1bs, sls 00
No. AEX810 “Electro” 8 Volt 10 Amperes Dynamo, as described. J

Gentlemen :— Remo, Nevada.
I have recelved the No. 810 Dynamo order No. 258799, It 1% everything
I expected and a little more. RUSSELL L. BOARDMAN,
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The “Electro” Hercules 12 Volt 9 Ampere Dynamo

100 WATT MACHINE

I'he latest aequisition to the “Electro” dyunamo family is the 1lercules
12 volt, 9 ampere geoperator here shown, It s a marvel of clectrical
and mechanical eficiency and simplicity, Good substantial desien throughb-
out characterizes thix machine, But let ux get down to brass tacks:

The BHLECTRICAL FEATURES are: Shunt winding (best for charg-
ing storage hatteries); laminated arma-
ture core to reduce cddy current losses to
a minimumn; field and armature terminals
brought out to three heavy brass binding
posts, mounted on fihre insulating bhlock:
especially lheavy 16 segment copper bar
commutator—mica insulated; speclial car-
bon copper alloy brushes of extra high
conductivity—never run hot; brush hold-
ers of simple and thoroughly rugged de-
sign. Output at 2.000 revolutions per min-
ute—12 volts, @ amperes. Machine acts as
motor when supplied with 12 volt, % awm-
pere current developing nearly 34 I, 0

The MBPCHANICAL FEATURES are:
Good design of end-frame castings, giving
ample ventllation to the electrical wind-
fngs without exposing the working parts No. BEX1209
unduly to dust or damage; steel armature
shaft .5 inch in diameter; beariugs of large size, fitted with large size
wick oflers, the cups of which can be refilled without removal from the
machine. The bearing houses are also designed with annular cateh
basins at each end to prevent ofl from being thrown outward and return
ft to the cups. The shaft journals rotate in high grade phosphor
bronze bearing sleeves, whicrh may be removed for renewal by loosening
a smali serew: 1% in. face. 18; in. diameter crowned accurately turned
cast iron removable pulley.

Size of dynamo—7 in. high x 113 in, long x 6% in, wide. Weight 30 1bs,
No. BEX1209 "ELECTRO” HERCULES DYNAMO. PIrice,..... $25 00
Shipping weight 40 lbs. O

6 9
The “Electroport’” Dynamo
TYPE “S8”
This dynamo for a score of years has been
one of the bhest articles that we have put
before the discrimlnating experimenter. There
is absolutely no inachine that can come any-
where near our “Type S8” either in work-
manship or output, considering its price. Our
aunual sales now amount to 3,000 machines
proof of its immense popularity.
he machine can be put to a variety of
uses. When belted to a gas or other englne,
or anywhere where there is surplus power,
the type “SS8" will light from 10 to 12 6-volt
Tungsten lamps at a time. It will electro-
plate nicely up to a gallon plating bath and
it will successfully charge small storage bat-
teries. As a dynamo it may be run from 4
to 6 hours at a stretch and it will not be
found to heat up unduly. When operated as
a power motor it will develop an astonishing
amount of power at six volts. Not more than
# volts should be used. If desired to run as Ne. FX1331
a motor through a transformer on 110 volts
l?..MhC.dﬂeld connections should be changed to serles as per diagram fu«-
ed.
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The “Electroport” Dynamo
(Continued)

The dynamo s semi-enclosed, after the latest design of large machines.
The watt output (24) is suticient for practlcal use; the price s within
the reach of every experimenter. The armature ls made from steel lami-
nations, 1% in, dlameter, six slots; with 3% In, shaft. Commutator 18 of
hard drawn copper, ONLY MICA INSULATION USED. The windings are
dipped In insulating varnish and baked to guarantee the best results. The
pulley 18 1 in. dlameter and grooved; for a 3/16 In. round belt; the ma-
chine may be connected to a gas engine, a sewing machine or other
driving power. The dynamo is efficlent, strongly made and handsomely
finished in hard black enamel. It 18 equlpped with an adjustable rocker-
arm (not shown in cut) to adjust the brushes ensuring proper commuta-
tion and ‘the best output of the dynamo, Size over all g fn. x 5 in, x § in,

Approximate ovutput at 3,000 revolutions: Open circuit 9 vol*s. Safe
maximum load 6 volts, 4 amperes.

No. FX1331 Type 'SS” Dynamo Complete. Shipping weight
7 ibs. [ALE] AL $6.00

The “Electro” Ht;stler Motor

The motors we llst below are the best Amerl-
can make on the market to-day. Built In a fae-
tory which has devoted itself to motor building
since 1890. We guarantee each and every motor
and will replace any prdving defective of its own
accord.

This well-known motor, ever leading in ef-
ficlency and value, is a complete example of
electrical science and workmanship. A very use-
ful starting switech and the binding posts are
mounted on the fleld to avoid disturbing the
connectlons when it is desired to use the motoer
without the base. It is 314 in. high, finished in
black enamel with nickel-plated trimmings. Has
a three-pole armature causing the motor to start
without assistance when the curreant is applied. The 14 in. shaft is fitted
with a pulley for running mechanical toys, models, etc., and drives a fanu
at a high rate of speed. Size over all 214x314x4 inches.

One dry cell will drive this motor at prodigious speed.

No. ACK100 “Electro” Hustler Motor, as described............ $1 35
Shipping weight 1 1b. o

The “Electro” “O. K.” Motor

It has taken experlenced englneers many
years of careful study to develop the highly
eficient motors of the present day.

The O, K. i8 a very close copy in miniature,
and its operation will be found pleasing and
educational. It i{s an extremely powerful model.
Ever'ly experimenter wants one at sight.

he armature is laminated, three pole, 1%
inch diameter. Shaft over 1% inch diameter.
l‘ull%y 9/16 inch, grooved.

he finlsh is black enamel, with nickel
plated trimmings, Bize 4% x4x4%.

One dry cell will drive the motor or two
cells when more power is required.

No. BCK179 “Electro” 0. K. Motor, 2 to 4 volts,
as descrihed. Price ............
gglpping weight 3 1bs. $2~30 No. BCK179
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Discharger

There {8 only one way to discharge a Leyden Jar
and that is hy using a discharger. Ordinary wire can-
not be used, as it is imposgible to _draw a spark with
yointed wires or other objects. The points act like
{lgmnlng arresters and draw out the charge silently.
Ry using onr discharger the bright hlue, erashing spark
will jump between two balls as soon as one of the
balls of the discharger touches the outside coating of
the jar, while the other is brought close to the brass
bali of the Leyden Jar. Nickel finished, hard rubber No. EK4228
handle, Size over all 5x4 in.
No. K4225 Discharger, as deseribed ... .. ... .o u. ..
Shipping weight 4 oz. $O°50

e L * This wire is used by us
Induction Coil Core Wire , 1}, 5vire s used by us
Number of pounds per complete core in transformer colls.g¢ Annealed

decimal fractions of Ibs. twice, The size fs No. 22 Ii.

Lenmb in 5 & S. The wire is perfectly
Inches 8 10 12 2% straight, machine-made aml
- S— comes in 8, 10, 12 and 2%
Diameter inch lengths.

% {uch 0.38... 6000 Only sold by the pound.
22 " .22... o No. BES29 lnd‘uctlou Coll

» 5., 25 Core Wire,

% o 1.02... 38.07 perib, ........ $0‘25
1 o 1.33... 400 DIMENSIONS AND
11 * 1.69. 5.08 WEIGHTS OF IRON
11, o 2.08. 6.25 WIRE CORES:

1% - 2.52 7.68 EXAMPLE.—A core is de-
lgz o 3.00 9.00 rired 12 inches long, 1% I(n.
1 o 4.08 .12.30 diameter. Referring to table
2 * 5.33.. ... 8.00....16.00 ahove we find at the intersec-
2% - 6.75. .44...10.10....20.30 tion the weight 4.50. (This
2& - 8.33...10.40.,,12.50..,.25.00 is 4.50 LB., not $4.50.) Now
2 . e aee +..12.60...15.10....30.30 multiply 4.50 lbs. with 25c.
3 . te eee ...15.00...18.00....86.00 (price per 1b.) and we have
450 % .25 1.12%—price of core.

Suipping weight of auy of the above ner 1b.,, 2 1bs.

Friction Insulating Tape

We carry & high grade black Tape known throughout
the country. Quality of this tape is guaranteed. WE DO
NOT (‘ztRR\' THE CHEAP WORTHLESS KIND that dves
not stick.

No- BRI W jor Fotk Size 94 In. dlam, % 1n $0.20

wide ..
NO. BK1587 Shipping weight 1 1b

Geutlemen ;— Brightou, Mich.

1 recelved my Static Machine. IT WORKS FINE, GIVING A FULL
3-INCH SPARK You will find 4¢. in stamps enciosed for one of your
catalogues. Yours very truly, E. R. ROBERTS.
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Making Selenium Cells

BY HOMER VANDERBILT

Fxtract from the September, 1916, issue of
The Electrical Experimenter
Published by Permiszion

One of the sim;lnlest forms of selenium cells is the Bidwell type, which
consists of a flat, insulated sheet, wrapped with two separate bare wires
in a single layer, each of which is insulated from the other, Fig. 1. The
insulating sheet consists of a small plece of mica. The size of the
sheet depends upon the size of the selenium cell, but a piece of mica
measuring 21%x1 in. is a convenient size. It will be found tbat such a
cell is suitable for practically all sorts of work, such as in the trans-
mission of photographs over a wire, and in television, where large flat
cells prove very effective. Two No. 30 B. & S. bare copper wires are
wound closely about this mica as shown in the sketch. Bxtreme care
gshould be taken in keeping the two wires separated from each other and
at the same time keeping them very close. If the two wires were widely
separated, the resistance of the selenium cell would be very high and thus
the sensitivity of the cell would be decreased. A good method of keeping
the wires closely spaced and at the same time not short-circuiting them, is to
make a number of grooves with a knife in the edges of the mica sheet,
which must be equally spaced and in which the
wires are wound. The diagram clearly shows how
it. should be made.

When the skeleton of the cell is made the next
and very important operation is the application of
the selenium to the wires and to render this
materia! sensitive to light. This last operation is
called annealing. The process of annealing is vi-
tally important, as the sensitiveness of the fin-
jshed cell will depend upon the process.

In order to perform this operation success-
fulli:, the following apparatus is required: a stand
A, Fig. 2, having a 6-inch ring B, and a holder
E, in which a 200 deg. C. thermometer D, is

laced. A standard form of laboratory Bunsen

urner must also be obtained. The apparatus

should finally be arranged as observed, The

next step is to apply the selenium, which must

be chemically pure. The selenium must be ap-

kg sheet 247 fied to the skeleton of the cell as follows:

T — glace the form on the ring stand as {llustrated

a\ - //u:.] in Fig. 2 and heat it with the Bunsen burner

71 ” until the selenium will melt when brought to the

— surface. It should not be heated higher than 212

deg. C. &everal drops of selenlum should be put

on the wire grid, and with the aid of a knife

blade distributed equally over the complete grid area. Care should be

taken to make the selenium surface very thin; in fact, it should be almos

and if possible quite, transparent, Having done this, the unfinished cel
is allowed to cool slowly.

We now come to the annealing of the selenium. This may be accom-
lished hy placing it on a strip of mica under which the Bunsen burner
s placed. ’l‘he flame is slowly Increased until the surface of the selenium
turns a dull gray color. The flame should not be increased after the first
signs of melting appear. If melting is observed, the burner must be
quickly removed and the flame reduced. The dark gray spots will harden
in a few seconds, after which the flame should be reduced and left for
two to three hours with the temperature just below, but never above, the
melting apoint of the selenfum. e anpealing process is then completed
by allowing the cell to cool very slowly as the flame i3 gradually lowered
and flnally extinguished,
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The resistance of each cell depends upon the manner in which it is
built, so that no definite statement can be made as to°what the resist-
ance of the cells will be.

[Contrary to general opinion selenium In Its pure state has an enor-
mously high resistance and can not he used on a cell grid by simply melt-
ing it on. It must he crystallized by annealing to render it conductlve,
The resistance of a stick of C.P. selenlum Is practlcally infinite.

Selenium

This peculiar substance is a condueter of
electricity while exposec to light rays. An
ingulator in the dark. Used to make the
well-known Selenium  Cells,  Will close a
relay when match Is lighted near cell,

Selenium will solve mmany problems dur-
ing this century. 1t is one of the most
wonderful substiances ever discovered. The
gselenium we handle is the very highest grade
ohtainable for the making of selenium cells.
1t is exactly the same cuality as Is used in
our own cells and crystallizes very readily.
This power to erystailize readily is very im-

portaut as on It the speed and actual work-
RKRome very
snhecessful experiments have been conducted
with selenium as a potentiometer and its high resistance

ing of a selenfum cell depends.

NO. GE2It

renders it par-

ticularly well suited for such instruments. Remember we guarantee our

selenjum to be chemically pure not commercially pure.
No. GE9211 Selenium Metal (Chemically Iure). per oz.....

Shipping weight 2 oz, $0-75
No. CK8211a One-quarter ounce (smallest quantity sold)...... $0 30

Shipping welght 2 oz,

Bunsen Burners

This useful appli-
ance is mounted on
iron base, with Stop to
regulate the mixture of
air. The Rrass tip in-
side of tube can be ad-
justed to regulate the
flow of gas. When
used with ordinary ii-
Juminating zas  gives
intense heat. Size Dy

No. FR1352

x4 in.
No.ili'KIBGQ Bunsen Burner, as per
Hustration, each ......
Shipping weight 1 lb. $0'60

Dear Sirs:—

The Electro Whistie you sent me i« all you claim for it.
np and use it on my hicycle for a “Cli <on.”

Glass Spirit Lamp

Tnvalunble
experimenter. Used
a thousand different
ways, to bend glass
roda and tobing. to
rolder wires, ete. ['ses
wood aleohol, Size 3%
x2 im,

to

No. BE1339 S pirit
Lamp, as per illus-
tration,

1 connected it
1 only use two hatterles,
KIRK S, PATRICK.

A complete chapter on “HOW TO MAKE THINGS" {s contained in
the “"EXPERIMENTAL BLBECTRICITY COURSE™ in 20 lessons which is
given FREP with one year's subscription to the “Electrical Experimenter

Magazine.”

See announcement on back cover of the catalog.
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SKINDERVIKEN Transmitter Button

THE SKINDERVIKEN TRANSMITTER BUTTON pre-
sents the latest advance in microphones, and marks a revolu-
tion in transmitter construction, 1t works on an entirely
new principle, takes up practically no room, and marks
the end of all telephone transwmitter troubles.

The SKINDERVIKEN TRANSMITTER BUTTON can
be placed in any position and it will talk loud and distinct,
being at the same timne extraordinarily seusitive. It was
grlmarlly designed to replace the old damaged or burnt-out transmitter.

imply unscrew and remove the telephone transmitter front, disconnect the
two inside wires, unscrew and remove the bridge and the old electrode,
There remains only the diafram. These wires are then connected with the
Skinderviken button, the latter screwed to the diafram, and after screwing
the old transmitter fxousinf together again, the telephone is ready for work,

EXPERIMENTERS will be particularly interested in different experi-
ments that can be performed with the Skinderviken Button. Fig. 1 showsy
the Skinderviken button attached to the back of an Ingersoll watch case,
When speaking towards the inside of the case, it will be found that the
voice i8 reproduced clearlg and loudly. Fig. 2 shows another interesting
stunt. By attaching the button to a tin diafram about the size of half a
dollar, and by holding the diafram at the side of the throat, as shown,
speech can be transmitted with surprising clarity. Fig. 3 shows an
interesting stunt, whereby a hole is drilled in the side of a thin glass

Fig. 1 b Fig. 4 Fig. 5
water-tumbler; the sides of the glass thus acting as a diafram, the voice
18 clearly transmitted, Fig. 4 shows how to transmit phonograph music
at a distance merely by drilling a small hole in the phono§raph arm and
attaching the Skinderviken button, a very favorite experiment with all
experimenters. Fig. 5 shows how a very sensitive Detectophone can be
made by placing one of the buttons in the center of a lithographed card-
board picture, 8o that only the small brass nut shows, The large surface
of the picture acts as a blg diafram and the voice is well reproduced.
We have such unlimited confidence in the Skinderviken transmitter
button that we make the following remarkable offer: Send us one dollar
($1.00) for which we will mail one button prepaid. If for any reason
whatsoever you do not wish to keep the button, return it within five days
and your money will be refunded. 1 00
No. 440—8kinderviken Button, prepaid .

Electro Gold Leaf

This substance, which is not pure gold but composition gold leaf, never-
theless is very much better than standard gold leaf, for the reason that it
can be handled with the fingers with ease without adhering thereto. Ordi-
nary gold leaf. as is well known, sticks to the ﬂu%ers and tears remarkably
easy. The foil which we are marketing is even thinner than ordinary gold
leaf. It is8 used mainly for electroscopes and for other experiments where
an extremely thin metal foil is required. This metal leaf is so thin that if
held against the light, the light will shine through it the same as through
standard gold leaf.” Many experiments can be perfnrme(} with this fofl, and
it i8 also used for very thin radio condensers in connection with extra thin
“onion” gaper to build up condensers of enormous capacity having but
little bulk. This material is only sold in sheets measnrinE 43, x5 inches,
not less than a dozen sheets being sold., Sheets come packed with paper
between each metal fofl. and we guarantee satisfaction. 0 50
No. 666 Electro Gold Leaf as described, twelve sheets, prepaid.. .
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The “Electro” “Detectiphone”

FOR AIDING THE DEAF; RADIO AMPLIFIERS AND DETECTIVE
WORK

We present herewith the latest improved
pattern of a super-sensitive telephoune set,
belonging to that class of electrical devices
cammonly known as Dectectiphones. This
Instrument is marvelously sensitive to any
and all audible sound waves and will pick
ip and articulate or reproduce in its re-
ceiver the faintest specch or whisper sev-
eral feet away from the transmitter,

Briefly it comprises a specially con-
structed and accurately made microphonic NO. AEX950
transmitter, together with a specially adapted watch-case receiver, con-
nected with suitabie connecting cord, to a battery. The whole forms in
reality a miniature telephoue set of super-sensitive sound detecting power.

The instrument is, firstly, of enormous benefit to
all those who are afflicted with partial deafness, due
to catarrhal stoppages, etc. 1t may be worn incon-
spicuously by any lady, as the transmitter can be
placed under a shirtwaist, etc,, and the connecting wire
led up inside the collar, to the small watchcase re-
ceiver at the ear, held in place by a narrow black head-
band, and the receiver itself is very easily covered over
by the bair, making it invisible. ’

A small switch is placed on the receiver to cut in
the’ instrument, whenever conversation is to be carried
on, It i8 usually switched out as soon as the con-
versation is ended. It i8 well to leave the instrument
switched in where there is busy traffic, etc., so that
all noises can be readily perceived, which is a great
boon to those hard of hearing. The batteries, of which
there are two furnished with each *“Detectiphone,” are
specially made and will last several months with com-
mon usage. Of course the more the instrument is used,
the more drain on the battertes.

Radio signals can be ampliffied by a suitable ar-
rangement of these super-sensitive ‘‘Detectiphones’” and
one of the most successful commercial telephone and
radio amplifiers, employs this system of stepping up
the strength of the signals or sounds. In general, a NO. AEX9750
high resistance radio telepbone receiver is placed close °
against the transmitter of the ‘‘Detectiphone,’”” and both are hound around
the edge with tape, to make the sgace between them sound-proof. The
incoming wireless signals will thus be transferred from the radio receiver
to the transmitter and thence to the special watch-case receiver of the
“Detectiphone.” By employing two or more of these instruments, the
signals can thus be stepped up in successive stages, A common arrange-
ment used for the purpose makes use of three stages, necessitating, of
course, three instruments, A lurge tield i8 opened here for experiment to
the amateur radio erthusiast.

Detectives have been using these wonderfully sensitive telephone sets
for several years now, and they are very necessary to any Detective or
Agency engaged or difficult cases. The transmitter is placed behind a

A complete chapter on “X-RAYS" is contained in the “EXPERIMENTAL
PLRECTRICITY COURSE” in 20 lessons, which is given FRE™ with one
vear's subscription to the “Electrical Experlmenter Magazine.” See an-
nouncement on back cover of catalog,
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The Electro Detectiphone (Continued)

picture on the wall, or in svine other concealed location, and by extending
the length of the cord between the transmitter and receiver, the detective
or operiator can be lovated as far as 200 feet from tbe transmitter. Flexible
twin-conductor is used for thus extending the circeuit,

These instruments are very aceurately made aud extremely well fin-
ished in black enmuel.  Furnished complete, in neat portuble leatherette
(\':I.\‘(‘ l‘.’.\"_l’l/;.\".' i;l.. \\'ltlh transwmitter, receiver, head-band and two batteries.
Supplied complete only,

No.- AEX9750 "l)etu‘uphom;." JPGI1R3 onoooooooenoooooocoooancoon o $15'00
Shipping weight 2 bs.

No. DE951  Extra Batteries. (Shipping weight 1 1b,) ......... $0'45
No parts sold separately

“Electro” l,oud;Talker

We present herewith two little instruments for which
ve have had a long and persistent demand.
‘ While the Detectiphone which we list in our catalog
s a very high-grade instrument and adapted for ail kinds
of special work, we realize that its price is per-
haps above what the average Experimenter and
Irabbler wishes to spend, and for this reason we
bave originated this little set for strictly experi-
mental uses.

This outfit has heen gotten up solely for the
Experimenter and for this reason we are selling
it **Knocked Down.”" In other words, the in-
struments come all ready for youw to assemble,
all the parts, screws, nuts, washers, etc., being
furnished. Tomplete directions how to asscmble
accompany each set. With a pair of pliers and
a screw-driver, the outfit can be readily put to-
getber in less than twenty minutes,

The most important point is that the
telephone receiver spool comes already wound
complete, and the Experimenter will, therefore,
ool need to wind his own spool.

The outit when assembled comprises a
highly sensitive CALJON BALL MICROPRONE with
carbe + diaphragm of exactly the same type as is
used . .th our Deteetiphone.

The ‘‘Back Piate’" which holds the carbon balis bas five

cup shaped polished depressions, each accommodating about

gellve to fifteen of the special carbon balls furnished in a
ttle

The receiver is our No, 1024 style with the difference

CEK205 that no magnet is used in the same for the reason that the
function of this instrument is electro maguetic, the same as all loud-talking phones.

The spool is wound with special enameled wire for five ohms, standard with our Detectiphone.

This instrument works best on two dry cells, and pacticular attentlon is called to the fact that
in order to work, the loud-talker requires a fairly heavy current and for that reason thick wires must
be used for connecting the transmitter with the loud-talker. If this is not done, the voice will be
weakened considerahly. If no heavy wire is at band, more battertes must be used to compensate.

With this instrument no switch is required; if one is through talking all that is necessary is ‘o
lay the transmitter face mp, which automaticaily cuts out the current.

USES: This instrument can be used to transmit phonograph music from one room to anotber;
used as a Detectiphone; as a Radio Amplifier; as a telephone extension (by placing the regular telephone
recelver against the sensitive transmitter); as a ‘‘Howler’” (Whistling Micro-telephone) ; dictating to
stenographer at a distance; for salesmen to talk ‘‘through’* window (loud-Talker outside in street,
microphone transmitter for salesman, talking into same); for restaurants for talking to the chef.
and a hundred other uses. Many young experimenters are developing a lucrative business selling
this appliance to various merchants at a good profit.

Outside of the two instrument parts, one three foot cord is furnished with the sensitive micro-
phone as shown. Blueprint, instructions, ete., are furnisbed.

$1.50

Ne. AEK204  “‘Electro” Lowd-Tafker OstAt Parts ““Knocked Down,” complete........

Ne. CEK205 ‘‘Eloctro’” Loud-Talker Ostt, same as above except that it Is alfready $3 50
aswmbled and tested at factory. Set complote .............,... .
Shipping weight 1 b,
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The “Electro” High Frequency Apparatus

VIOLET RAY MACHINE

We can now present for
the firat time a plece of ap-
paratus  which  has been
wanted by physicians, as well
as Jaymen, for years, and is
invaluabie in every home. It
is a portable, high frequency
outfit with all the therapeu-
tic value of the large ma-
chines you see in some phy-
siclans’ offices. This appa-
ratus will work on either di-
rect or aiternating current of
110 volts, but not on bat-
teries.

The “Electro” Violet Rag
outfit delivers the true hig
frequency current that is of
so much value. It is almost
noiseless in operation. ABSO-
LUTELY SAFE, as no pain-
ful spark can be drawn by
the person using the machine,
The welght, beilng oniy 114
Ibs., makes it positively idenl
for portability. In wuse the
apparatus consuines less than
34 of the current consumed
by a 16 ec.p. incandescent No. AHEKI1571

lamp. It i8 truly remarkabie

to note the large amount of ozone given off by this machine.

The vibrator spring has been the suhject of much Investigation and
the one used gives a perfect series of high speed interruptions. ‘The con-
tact points are the result aiso of continuous experiment and can be used
for years without burning out. The cntire apparatus is encloged in a
molded hard rubber case, elimninating all possibility of shock and the
cord and attachment plug furnished are as substantial as can be obtained.
with each outfit a No, AEK15377 General! Electrode, as shown, Is furnished.
Every plece of apparatus is carefully tested before leaving the factory and
will do perfect work,

High frequency apparatus has one great advantage over all others.
While operating it gives off a gas technically called ozone. This gas is
the greatest disinfectant that is probably known to-day, killing microbes
on contact. Ozone also acts as a stimulant which you probably have ex-
perienced yourself after a thunderstorm. The sharp, indefinahle smell 8o
apgnrent after a thunderstorm, which makes you feel so refreshed and
light, is simply ozone produced by the lightning discharges between the
earth and clouds. 'This capacity of high frequency apparatus is used very
frequently for purifying the air of overcrowded rooms, Our “Violet Ray”
machine will purify the air in a small room in a remarkably short time
by the large volume of ozone it gemerates,

Thus our Electro “Violet Ray” machine will not only be of service
in the deflnite manner in which you desire to use it, but will, in addition,
produce a quantity of ozone which will refresh and invigorate you, kill
microbes and clear the air.

Complete directions and instructions are furnished. Tvery home that
has electric current should have an Electro Violet Ray Apparatus. It is
positively invaluable for treatment of skin diseascs, ncrvons disorders, etc.,
ete, Size 11x2 {n.
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The “Electro’”’ High Frequency Apparatus.

(Continued)
Ne. AHEKI1871 “Electro” High Frequency Apparatus, as described, with
one No. AEK1877 Electrode, and case, complete. ... 518-50

No. AFE1872 “Electro’ High Frcquency Apparatus-Carrying $l 65
Leatherette Case only for Electrodes............... o O

Shipping weight 3 1bs.
No. AEKI15877 Renewal Generg Eectrotgle ........................ $l°50

Shipping weight 2 1bs.

®* The machine can also be used for ﬁurlﬂmtlon of water by the ozone
metl:od and many other experiments in H, I". work familiar to the experi-
menter,

It is truli remarkable how many ailments this apparatus will success-
fully, either heal permanentl{ or bring at least a wonderful relief, Boils
and gimples. for instance, will come to a head astonishingly quick, while
a sick beadache or a backache, will positively be relieved within 10 min-
utes. The current of the apparatus is absolutely harmless.

Electrodes for Violet Ray Outfit

These electrodes are for special
1560 purposes as listed below, svery
electrode is made of special imported

glass carefully annealed and will
stand the strains due to contraction
and expansion from bheat causes
without the slightest danger of
cracking, All electrodes are pro-
tected by a metal cap which doubles
the life of the electrode. No, ALLE-
1560 and No. ABEI561 are insulate«d
tubes which are of advantage in so
far as current may be introduced
without loss into the orifice of the
body. In using a plain electrode
for an orifice mnch of the current
fs lost at the point of contact with
the body. Electrodes should always
be inserted before the current fis
turned on and then turned off be-
fore the tube is removed.

Plain Electrodes

No. CX1562 Condenser Electrode condenses the current and produces a
strong, even flow of current, generating extrethe heat $3 00
which 18 very desirabie in deep reatcd cases........ o

No. BX1863 Comh Rake Electrode, rxed for scalp treatment, falling hair,
dandruff, gray halr and for stimulating the scalp $2 00

1
No. GE1573 \‘?AG.INAL ELECTRODE .......c.ciiiiiieieeininnnens . $0 75
No. GE1574 RECTAL ELECTRODE ... .. .......cco tiiieecnnnnns . $o.75

Insulated Electrode:

No. ABE1560 INTERNAL THROAT ELECTRODEL. Very extenslvely used
for treatment of tonsllitis, hypertrophy of the tonsils, $l 25
ulcers of the tonslls, ete., ete.......ooo i o

No. ABE1561 NASAL AND EAR ELECTRODE. A form unusually $l 25
successful for treatment of rhinltis, nasal catarrh, etc. .

Shipping weight, all sizes, 2 lbs.
aihove Electrodes to be used only with No. AFGE1571 Violet Ray
machine.
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“Electro-Therapeutics”

A complete chapter on “ELECTRO-THERAPEUTICS” is contained in
the “EXFERIMENTAL ELECTRICITY COURSE” in 20 lessons, which is
given FREE with one year’s subscription to the “Electrical Experimenter
Magazine.” See announcement.on back cover of catalog.

CONNECTORS
These connectors insure reliable connections
and avoid the annoyance experienced when using
ordinary wire, Made of sBeclally prepared cop-
per, just the right length to connect various
No. AE6323 sizes of dry cells. 1e
No. AE8323 Connectors, per dozem ..... ele

Shipping weight per doz. 4 oz.

Electro-Magnets

We have had a persistent demand for
samali electro-magnets such as are used in
bells, buzzers, ete., and we decided to list
them separately.

The electro-magnets which we show
here  are  carefully built and carefully
wound, all material going into them being
high grade. Cofl beads are smooth fibre,
the cores being a soft annealed iron. Re-
sistance 3 ohumis.

‘The two electro-magnets as per {illus-
tration are mounted on an iron plate; these
two little magnets are quite powerful, lift-
ing 5 to 6 pounds on three cells, They
are wound neatly with green wire and are
particularly recommended for making small
electric engines, all kinds of lifting experi-
ments, to make Radie buzzers, bells, an-
nunciator drops, as well as making all kinds of other experiments in whicl
a good, powerful, but small electro-magnet is required. The sizes over all are
1% in. x 1% in. x 74 in. Each spool measures over all 1% in. x {} in. Coil
heads measure }§ iu. over all. Slze of core is ¢ in. in diameter.

No. DK401 Set of two electro-magnets, mounted as described, pair so 40
Shipping weight 1 1b. M

No. BK402 Single electro-magnet, as described, each..,............ so 20
Shipping weight 4 oz. *

Gentlemeu :— Bakersfleld, Cal.

Your articles are Al and YOUR PRICES LEAVE NOTHING TO BE
DESIRED by the amateur with a short pocket-book. 1 have set up »
couple of the small meters purchased from you some time ago, ou a small
switchboard, and besides giving the BEST OF SERVICE, they add very
materially to the APPEARANCE of the other apparatus, The 34-inch
¢oil and tubes purchased of you OVER A YEAR AND A HALF AGO
STILL GIVE FINE DEMONSTRATIONS,

Yours respectfully. 0. BICKERDIKE.
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No. 01  Brass Leaf Detector Spring. 2% No, 011. Brass Nickel-plated Hoxagen C
in. long, % in. wide, 1/64 In. thick. Three Nut. % in. bigh, % in. diameter, upged 8-3.5
holes pass 8-32 screw, Price each, $0.10. thread. _Price sach, $0.02%.

No. 02. Stiff Brass Spring. 2% in. long, No. 012. Steol Contact Plece. Silver contact

% in, wide, 1/32 in. thick, 5/16 in. wide at in center. 3% in. diameter, % in. high over all,
top. Hole passes 8-32 screw. Prieo each, $0.10. 3¢ in thick, Thread 8-32. Price each, $0.08.
No. 03. Nickel Switch Blade. 2 in, long, Ne. 013. Washer Serew, lron. 1 in. long.
e ;'3‘13"“ Hole passes 8-32 screw. Price  §.32" (hresd. Washer % in. diameter. Dez.,
sach, 3
No. 04. ' Brass Nickeled Radio Swifch Blade.  SOuo' 000 <Lil point.  Lame,  brass,

1% in. loug, turned over end % in. ole passes
8-32 screw. End 3 in. wide. Price each, $0.06. ::fe‘:l:‘:'eh. ‘)S‘O 19:.2 under head, % in. diameter.

No. 05. Brass Pointer, Nickeled, Polished. 1% Lol
’ Ne. 015. Switech Peint. Brass, nickeled, T7/16
in. long. Mole passes 8-32 screw. Each $0.06.
No. 06. Brass Detector Cup Spring. Top "':,‘l‘:‘"f::hh';‘(’)"oii:sz (hreadiismeterdS /16

o s e et i € SIOENo, 016, Brass Wickeld Switch Peint. %
No. 07. Slotless Secrew. Head nickeled in. under head, 5/16 in, dlameter, 8-32 thread.

1% in. long. 8-32, Price each, $0.0. Prico each, $0,01.
Ne. 08. ¢ {otless  Serew. Helsd nickeled. No. 017. Radio Switch Point. Brass, nickel
1% In long. R-32. Price each, $0.03. plated. % in. diameter, % in bigh, tapped
09. Brass Pointed Screw. R-32 thread  6-32 tbread. Price doz., $0.1
usho 1% in. over all. Prico oach, $0.02. Ne. 018. Heavy Brass \Vnhcr 9/16 lo.
Ne. 010. Plaln Stul Rod. % in. diameter, diameter, 3/16 In thlck Hole passes 8-32
1% in. long. Price each, $0.01. screw. Price oach, $0.04

ALLOW A SUFFICIENT AMOUNT FOR P.STAGE
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OF THIS MATERIAL Yo" dierren”

No. 019. Knurled Brass Plece. 9/16 in. No. 029. Fibre Plece. % in dlnmeter 4
diameter. 4 in. thick. Hole tapped 8-32 hut in. high, hole 3% in. Price eaeh, $0.
does not pass all the way through. Used for No. 030. Black Wood Piece. 5/16 ln high,
Spark Gaps, Detectors, ete.  Priece each. $0.03. % m dmneter hole passes 8-32 screw. Each,
No. 020. 8rass Washer. Diameter %4 in.,
3/32 in. thick, hole 3/1¢ in. Eaeh, $0.01'%. lo. 031. Fibre Piece. % In. high, % in.
02]1. Brass Hexagon Net. 8-32 thread, diameter, bole passes 8-32 screw Each, $0.03.
3/64 in. thick, diameter % in. Dazen, $0.12. No. 032. ibre Piece. % in. high. % in.
. 022.  Kaarled Fibre Ring. For Detector diameter, bole passes 8-32 screw. Each, $0.05.
(‘upv “ete. 1% in. diameter. % in. thick, hole No. 033. Wood Plece. 1-1/16 in. high,

13/16 in_ Price each, $0.06. - w. Ea
No. 023. ' Fibre Washer. 15/16 in. dismeter,  gp g, O "7+ Dole passes 8-32 scre .
1/16 In. thick, bole 5/16 in. Each, No. 034. Black Ebony Enameled Wood Pil-
No. 024. Fibhre Washer. 13/18 in. dllme- far. 1% in. high, 7/16 in. diameter, hcla
ter 3/32 in. thick, hole 5/16 in. Each, $0.01. passes 8-32 screw. Priee each, $0.05.
No. 025. Fihre Washer. '% in. dlameter, No. 035. Wood Instrument Base. Ma-

1/18 in. thick, hole 3/16 in. Dez., $0.10. hogany Imitation finish. 3% in. diameter, 1%
6. Fibre Washer. 3% ir. diameter, in. thick. Two boles passing 8-32 screw 1%

1/18 in. thick, hole 3/16 in. Doz., $0.08. in. apart. Price each, $C.10.
027. Thin Fibre Washer. % in. di- No. 036. Wood Instrament Base. 3% in. x

Ameter. 1/64 in. thick, bole 5/32 in. Doz., 2% in. % in, thick. Beveled edges, imitation
$0.06. mahogany finish., Price each, $0.10.

MNe. 028. Flbrs Washer. 7/16 in. diameter, No. 037. Steel Nickel loll cong. 2% in
% ib. thick, hole 5/32 in. Prico doz., $0.10. dismeter. Price each, $0.0.

ALLOW A SUFFICIENT AMOUNT FOR POSTAGE (OVER)
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Continued from preceding page) o
No. 038. Brass Nickel Plated and Polished Magnetlc Compm
Horn. 1% in, diameter, 1% in. bhigh, lower
hole % in. To be put on telephone caps for This fine
foud-speaking telephones (resm out cap hole ompass which
and tur(;l}ghum“rlrr‘n ‘;I"R‘ zrieo e.ltlh. %0.15. ihot?ld not be 4
No. . a ubber Composition Detector
Base. 3 in. x 3 in, % in. thick. Made to at | Judged by its /

No. 044 standard. Price each, $0.20. low price is an
No. 040. Steel Nickel Bell Gong. 1% in. | 2Xceedingly ac-

dlameter.  Price each, $0.03. curate Instru-
No. . Telephone Roceiver Case and Cap | ment.

with Diaphragm. As used In all our telephone Each in-

recelvers. For phones, transmitters, etc. Price |strument {8
complete, $0.25. warranted to

lo. 042. Gray Horn Hard Fibre Driving [ b e gccurate.
Gears.  Tecth accurately machlned. 1% in. Its needle will No. BE1325

diameter, in. thick. Center nole % in. \ -
Prl:.u Gu”_““o_ls. always point NORTH, and it there
0.

5 fore is invaluable for orientation
Telephone Spool. With two 15/16

in. fibre heads and iron core, tapped at bottom %llllrposeﬂ. Iit is ei(tremgly sen]slttlvie.
for 6-32 thread. Fits 041 telephone receiver e magnetic action of an electric
shell. Wind your own receivers. Each, $0.10, | Street car a block away will deviate
No. 044. Wickel Detector, Standard. 1% in. | the needle. The metal casing fs

high over all. Fits our 039 base. Top hole | Of polished brass,
tapped for 8-32 screw. Two- lower holes pass Instructions tell how to use this
8-32 screw. Price each, $0.20, tnstrument for orientation purposes,
No. 045. 1ron Horse-shoe Magnet. Nickeled. | telling .polarity of magnets, tells if
l"/."ln.o!‘ogg, rod % jo. diameter. Each, $0.10. | an electric wire is ‘“alive” or ““dead,”

0. 5

5 Brass or Aluminam Spark Cel) | maki 1 g b -

Vibrator Bridge. See No. 047. 2 in. tong, % :ss,n%tc'?, veo Jreter with this com

;;Idc v;ll:‘;c ;ﬁl "'g ;’é‘h; center' laﬂe u.l:negb %0 é)lze 13, in. diameter, % in. thick.
S8 8- screw, TIC0 each, &V, N

No. 037. Large Brass Knurled Vibrator Serew, | N2 [BE1325 Magnetic Compass, as

described, with direc- $0

To Nt ahove. w'th spiral check spring. Large *

% in. diameter platinum contact for l‘ln. spark Homs ................ .25

coils. Price each, $0,50. Shipping weight 4 oz,
Connectors

These handy connectors are used a good
deal to make any sort of temporary connection
and their use will bevé)laln to _everybody. Used
efipecially to connect ireless Head Sets to the
fostruments. When through receiving messages,
pull connector apart and put phones away. There
are, of course, hundreds of other uses such as

NO. CE590 for connecting portable lights, chandeliers, small
motors and any temporar( connection which
must be made and unmade quickly. The connector {3 very substantially
made and will last a lifetime. It will carry from 3 to 5 amperes continu-
ously without heating, You should have one around at all times just for
emergency work, 5
No. CE590 Separable Connector, complete, each.,....., ,eeceee .
Shipping welght 4 oz.

The “Electro” Soldering Outfit

/° Contatns soldering irom, scraper and
bar of finest solder, one box soldering
salts, and full directions; all enclosed in
handsomely finished box.

No. DK1144 Soldering Outfit $040
No. DK1144 Size 1234x1%4x2 ............ o

Dear Sirs:— Easton, Pa.
I am now in receipt of the Soldevall. I have tried it and it works
fine, and am well pleased with it. WILSON PAULUS.



The Electro Importing Co., N. Y., Mfrs. 169

The “Electro” Toy Transformer

8tep Down Transformer for Alternating Cnrrent Oniy
CAPACITY 50 WATTS

This transformer 18 designed to permit the
operation of toy motors, raflways, lamps, etc.,
and to do so continuously under the severest
service a device of this kind can undergo. The
small boy is very prone to give an article of this
kind very hard bumps and short circuits and yet
we know our transformer will stand up and work
under it all, It has a very heavy controller
handle and the only contacts exposed are the
low voltage binding posts, controller contacts
and 110 volt connections. he transformer gives
8 voltages as follows: 6, 9 or 12 volts, by sim-
ply movlnﬁna lever, and motor speeds can be
controlled this manner.

It will furnish 4 amperes at any one of the
three voltages or a maximum capacity of 48 watts.

The flnish is black enamel and is very attractive. Transformer is
complete with 6 ft. of flexible cord and an attachment plulf. Built for
operation on 110-125 volt circuits and 60 cycles. Size 54x3xil4 in.

No. EFE8707 “Flectro” Toy Transformer, 50 watt capacity. as $5 65
descrihed .......c.ccccuiceacrearsasnsansrstessascarancss .
Shipping weight 8 lbs.

The “Electro” Low Voltage Transformers

Step Down Transformer for Alternating Current Only
CAPACITY 32 WATTS

This is a new type of low voltage alternating
current transformer which has been evolved by
us and is no doubt, to-day, the most eficient as
well as cheapest on the market. This transformer
can only be used on alternating current up to
110 volts, 60 cycle. It reduces the 110 volt cur-
rent tbo 2-6 or 8 volts and gives 4 amperes at any
one of the voltages, Spring contact connections
are provided, so that these voltages can be
taken off. This transformer can used to
operate small railways, small motors, bells,
spark coils, electro magnets, telegraph {nstru-
ments, lamps, etc.,, etc. It is understood, how:
ever, that storage hatteries can not he recharged
with this transformer as It naturally only fur- —
nishes alternating current. For the uses enumerated above, however, this
transformer will do wonders and will replace storage cells aud dry cells
in a great many instances. The cost of operation I8 almost neg igihle as
the transformer uses much less current than a 16 c¢.p. lamp. The ootput of
the transformer is 32 watts.

The apparatus 18 enclosed In a steel case, and the windings are im-
mersed in an imsulating compound. Each transformer is equipped with
pluﬁ‘ and 8 feet of flexible cord, so that it may be attached to any alter-
nating current lamp socket. It has no moving parts to get out of ordet
and, with ordinary care, will last indeflnitely. he size Is 4%x4%x31 in.
No. CEXSS Transformer, as described, complete ccececccsrcscsncces

Shipping weight 8 1bs, .

Gentlemen :— Loulsville, Ohlo.
The goods which I purchased from you ARRIVED ALL 0. K. The
Sparl Coll DESERVES PRAISE, I intend sending you an order in the
near future. Will you please send me a catalogue, giving prices on all
wireless goods, Respectfully, SANFORD ESSIG.

No. CEKS38
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. r -w..xm‘

WE ARE IN A POSITION TO FIGURE ON ALL KINDS OF
SOLENOIDS AND ELECTRO-MAGNETS., WE ARE BUILDING CON- £
STANTLY ELECTRO-MAGNETS IN SMALL AN WELL A8 LARGE  §

QUANTITIES. GET OUR PRICES VIRSNT, '
Carbon Diaphragms, Back Plates, etc.

The Diaphragis we list are standard and are 1/64 inches in thickness,
Diameter invariably is 214 in, These diaphragms are nxed in all Kinds of
sepsitive transmitter work and are goaranteed to be of the hest material,

No. BK608¢ Carbon BDiaphragms, as deseribed, each............. $0.20
No. AK8083 Iron Telephone Diaphragms, 2% in, diameter, as uned $0 10
in our low-priced receivers, ench ... ... ... 0. O

No. CEG090 Carbon "Back I'late” with 6 cup-shaped indentations
to take our globular carbon, has hole in ceater
for screw to pass, each 00.4DOBEEBE000E00000000 $0‘35

Shipping weight any of above 4 oz

Bound Volume
of “The Electrical
Experimenter”’
Science and Invention

This bhook cost $28,000.
Over 1,200 authors con-
tributed,

Contains a goldinine of
electrical and scientifie in-
formation. No such value
has cver been offered be-
fore for so low a priee. A
marvelous cyclopedia of
electricity, A reference
buook of authentic informa-
tion wnot found iIn any
other hook in print,

Volume contains twelve
numbers of the "Electrical
Experimenter” magazine—
May, 1817, to April, 1918,
inclusive, There are 928
pages, 2,110 complete ar-
ticles, 1,908 I1llustrations,
369 questions and answers.
Size, 12” high; 9” wilde;
134" thick,

Sovii,lakine  $2.00

Shipping welght 8 1bs.
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HAWKINS ELECTRICAL GUIDES.

POCKET SI1ZE,

$1.00 525

" lnere is a set of books that nobody interested in Llectricity should do
sithout.

lawkins Electrical Guides are a school within themselves, containing
a cotnplete study course, with Questions, Answers und 1llustrations written
in pluin everyday lauguage so that you can understand the "How, WHEN
AND WHY” of ELECLIRICITY.

They are handsomely bound in flexible bluek Buckram, with gold edges,
and will readily go in the pocket,

Each book is complete in itself and will be supplied at $1 per copy.

RRead over the following titles and note the scope of each book:

HAWKINS ELECTRICAL GUIDE NO. 1.

Contains 240 pages, 246 fNustrations and explains fally by Questlons,
Muswers and [Nustrations all about Electrical Signs and Symbols: Static
and Current Electricity: I'rimary Cells; Conductors and Insulators; Re-
sistunce and Conductivity; Effeets of Current: Magncetism; Electro-Mag-
netie Induction; Induction Coils; Dynamo I'rinciples; Different Classes of
Dynamos; PField Magnets.

HMAWKINS' ELECTRICAL GUIDE NO. 2.

Contains 218 pages. 206 pictures and explains in very easily understood
nanoner what you should know about Armature I'rinciples; Armature
Winding: The Theory of Armatures: Commutators and Commutation;
Brushes and the Brush Gear: Armature Coustruction: Motor Principles:
Armature Reaction in Motors; Starting a Motor: Motor Caleulations; Brake
Horse Power; Selection and Installations of Motors and Dynamos; Per-
formance Curves; Auxiliary Apparatus.

HAWKINS' ELECTRICAL GUIDE NO. 3.

Contains 276 pages, 280 fllustrations and complete instruction on the
following subjects:  Galvanometers: Standard Cells: Current Measurement;
Resistance Measurement; Christie Dridge: Testing Sets: Loop Tests;
Potentionieter; Armature Voltmeter and Wattmeter: Multipliers; Electro-
Dynamometers: Demand Indicators; Watt-Hour Meters; Operation of Dy-
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namos; Lubrication; Troubles; Coupling of Dynamos; Armature Troubles;
Care of Commutator and Brushes; Heating; Operating of Motors; Starters;
Speed Regulators.

HAWKINS’ ELECTRICAL GUIDE NO. 4.

Contains 308 pages, 423 fllustrations and gives very useful information
on the following important subjects: Distribution Systems; Boosters;
Wires and Wire Calculations; Inside, Outside and Underground Wiring;
Wiring of Buildings: Sign Flashers; Lightuing Protection; Storage Bat-
tery; Rectifiers; Storage Battery Systems.

HAWKINS "ELECTRICAL GUIDE NO. 5.

Contains 320 pages, 614 fllustrations. Alternating Current Motors; Syu-
chronous and Induction Motor Principles; A.C. Commutator Motors; Induc-
tion Motors; Transformers, Losses, Construction, Connections, Tests; Con-
verters, Rotary, Voltage Regulation, Frequency Changing Sets, I>urallel Oper.
ation, Cascade Converters; Rectiflers, Mechanical, Electrolytic, Electromag-
netic; Alternating Current Systems.

IHHAWKINS’ ELECTRICAL GUIDE NO. 6.

Contains 298 pages, 472 fillustrations. Alternating Current Systers;
Switching Devices; Circuit Breakers; Relaé's; Lightninf Protection Appa-
ratus; Regulating Devices; Synchronous Condensers; Indicating Devices:
Mteters; Power Factor Indicators; Wave Form Measurement; Switchboards.
etc.

HAWKINS’ ELECTRICAL GUIDE NO. 7.

Contains 318 pages. 379 {llustrations. Alternating Current Wiring;
A. C. Wiring Calculations; Table: Properties of Copper Wire; Power Sta-
tions: Hydro-Electric Plants; [solated I’lants: Sub-Station Slanagement;
Turbines; Selection, Location, Erection, Running, Care and Repair; Station
Testing ; Telephones; Principles and Construction; Various Systems; Wiring
Diagrams; Telephone Troubles.

HAWKINS' ELECTRICAL GUIDE NO, 8.

Contains 332 pages, 436 fllustrations. Telegraph; Simultaneous Teleg-
raphy and Telephony; Wireless Principles, Construction, Diagrams; Electric
Bells; Electric Lighting; 1llumination; Photometry, etc.

HAWKINS® ELECTRICAL GUIDE NO. 9.

Contains 576 pages, 849 illustrations and treating thoroughly on the
following im’Portzmt subjects: Telephones; Telegraph; Simultaneous Teleg-
raphy and Telephony; Wireless: Electric Bells: Electric Lighting'; Fho-
tometry: Electric Railways; Electric Locomotives; Car Lighting; ‘Trolley
Car Operation,

HAWKINS’ ELECTRICAL GUIDE NO. 10, .

Contains 704 pages, 730 illustrations, is the last number of the series
and completes this very remarkahle series, including the 125 pages of
ready roference index of the 10 numbers. The subjects that are covered
are: Miscellaneous Applications; Mation Pictures; Gas Engine Ignition;
Automohile Self-Starters and Lighting Systems; Electric Vehicles; Eleva-
tors; Cranes; Pumps; Air Compressors; Electric Heating; Electric Welding :
SQoldering and Brazing; Industrial Electrolysis; Electro-Plating; Electro-
‘Therapeutics, X Rays, etc. T

This numher contains A COMPLETE READY REFERENCE INDEX
OF THE COMPLETE LIBRARY.

Price $1.00 5o

IMMEDIATE SHIPMENTS
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ORDER BLANK ™

Te the ELECTRO IMPORTING CO. rR[[ One Lesson of our fameus WIRE.

LESS COURSE is givea for Each
233 Fulton Street Dollar’s worth of geods you buy.
New York City

Make your order for at loulgl .00
s0 you can obtain this won
premium,

Please sead the fellowing to: (8ee information in yellow section of this catalogue.)

POSTOFFICR ......... 00000000000 00000000000000 000000005000000 | S R ¢ P seeeee
STREET ADDRESS ..........covvvnvnnnnncnrnncnnnnenn eecirseaesatsesstastearanresesrsrersane

COUNTY .............. 00N0000000000a00 0000000a00A0 STATE .......... 000000000 tessersesssesse
Express Ofico if Different from Postoffice.

How do you prefer your goods to come? EXPRESS
Flu Thls ln @‘l Mark X in proper place. ,Whn Compsny?
INSURED MAIL
PARCEL POST Guarantees safe

At customer’s risk delivery. Add 3ec.
of loss or damage. fer insurance.

It your order is over $3.00 we vlll at Express C. 0. D. shipments may be
your request ship it to you C. 0. but| inspected at arrival.

to show your good wiil, you are reuulrtd to Postal C. 0. D. shipments are not
make a deposit of 257/ of the amount. sllowed to be examined.

Dollars Cents
How much are you
enclosing with this
order?

C.0.0D.

Order Number of Quantity

i
Article in Catalegus| Desired NAME OF ARTICLE WANTED | PRICE TOTAL
AriicleRin} f -
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e ORDER BLANK (cuntineet)

oo it G "[;’,‘,',‘}L','l NAME OF ARTICLE WANTED PRICE TOTAL
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|

evevesencasfionnafonen. .. Postage R ) AR ERY EERRERRN R

eeeaerconsfacenes|s s, Tosurance ' R B

Pesttively ne erder for less than | - - - . . . . Total ............;s coooolos $ .o
50 Cents accepted. |

BEFORE ORDERING READ THIS:

@~ NO ORDER FOR LESS THAN 50 CENTS ACCEPTED .28

SAFEST WAY TO SEND MONEY. Al orders mast bo accompanied by money to avoid delay to you. The best
way to send moeney: Post Office Moncy Order, Express Moncy Order, Bank Draft (ON NEW YORK BANKS), Cash by
Roglistered Mall. Meney sent In any other way & AT YOUR RISK. Cash or Stamps must be sent reglstered, as we
are met responsible for any loss if sent wnregistered,

We accept stamps (if new) in ANY quantity, but in amounts over $3.00 you must include 5 per cent. extra,
which amount we must pay to stamp brokers.

Matilated or ungammed stamps, likewise Canadlan or other foreign stamps, will be promptly RETURNED T@
YOU. Never send Canadian or other foreign bills or coins, or slick or mutilated coins. It surely delays yoar
erder, as we INVARIABLY return money of this kind. Coins should be wrapped carefully, ehe thoy will break
through the onvelope. STAMPS SHOULD BE PLACED BETWEEN SHEETS OF WAX OR PARAFFINE PAPER.

We prefer te receive the money in Post OfMce or Express Money Orders. This only costs you a few eonts;
Desides, YOU GET A RECEIPT. And if the money order shoald be lost or destroyed, yos get a mew ene (duplicate)
at me cost to yos.

PERSOMAL CHECKS are not aceepted, anfess you add 10 conts, which amewnt we mast pay te our bank te
eollost the momey. If the check is not eertified by yosr bank, we DO NOT SHIP the order untll we recelve advies
fvem our bank that the check has been cashed. This means delay; consequently, if you desire prempt shipment,
NAVE YOUR CHMECK CERTIFIED. 1t cests yos nothing to do se.

INSURANCE ON PARCELS.

Fraglle articles will e carefuily nckel lnd dely labeled by o3, but as the Parcel Post dees not guarantes thelr
oo dellvery, we cannot be held for kage or lest shi ts. For year ewn protection, erder Paresl
Pont goods INSURED. The feo for this insurance for each package is:

$0.03 for $10.— Inssrance.
$0.05 for $25.— Insarance.
$0.10 for $50.— Inssrance.

Always allew sufficlent money to cover postage. Welght of packages can be oasily figured frem the welghts
e In the Catalegne descriptions. Knowing the weight and the parcel pest zome lo which your pestefies ls
tostied, monsarins frem New York, yos can oaslly figare the amount of pestage reguired from the purel pot oty
wih fhowa N the frent section of this catalague.



THREE WONDERFUL BOOKS

How to Make Wireless Sending Apparatus

Contains information on how to make 30 different pieces of wireless
rending apparatus from materials easily obtained. [llustrations and
descriptions are big, simple, and easily understood.

Only modern apparatus is described by 20 wireless l
experts who give you the benefit of their experience. "°.,?'.R1;;°,_EM5A-_-,'“

Tells How-to-Make an Experimental Arc Set, Speak- R e
ing Arc, Quenched Gap, ¥ K.W. Transformer, Oscilla-
tion Transformer, Photophone, etc., etc.

Book has 100 pages, (size 7x5 in.) 88 illustrations,
paper cover printed In two colors.

20 MAIG ERILATL

No. BE140 How to Make Wireless Semding $O 25
D

Apparatus. Price prepaid...... No. BE140

How to Make Wireless Receiving Apparatus

Written entirely for the Wireless “Bug’” who makes his own appa-
ratus. The 20 radio constructors who wrote the book kmow how articles
should b® made from simple materials.

Only modern apparatus is described such as Re-

T T Ve ceiving Set without aerisl or ground, magnetic deteetor,

| ucﬁ\':’u‘v;(:rlv‘u:uus
S < wireless relay, wireless lecture set, etc, etc. Book
/3 . has 100 pages, each 5x7 inches, 00 illustrations, many

~J r)" N full pages, paper bound in two colors. A wonderful

€,
book apd one you need.

rend 288

No. BE141 How te Make Wireless Receiving

Apparatus. FPrice prepald...... $0‘25
No. BE141.

Experimental Electricity Course

A masterplece. Just the book you need to
tell you all about electricity and electrical facts
in piain everyday language that you can under-
stand. Explains every electrical device from a
push bhutton and bell to the biggest generator
made. Worth its weight in gold for the man
who doesn’t know enough about electricity, and
to the experimenter it Is still more valuable
because of its many facts, tables, etc., etc.

Book has a stiff cloth cover, is 5x9 inches
in size, and contains 160 pages, 400 fllnstrations
and is go shaped that it just slips in your pocket
to read while you ride. ~ See back cover of this
catalog for a wonderful offer.

A real bargain at the price,

No. AX103 Experimental Electrielty
Course, sent prepald.......... sl '00

No. AX W03




ELECTRICAL
EXPERIMENTER THE ELECTRICAL EXPERIMENTER

STV AN RESVEERITHONS SCIENCE AND INVENTIUN

Devoted solely to the interests of th
GYRO-ELECTRIC electrical experimenter, prints nothing hu

PESTROYVER articles on ireless and Electricity. 1t I
clean, up-to-date and origiual. The muga
sine you must bhave.

Contains new articles on Wireless an:
Electricity every issue, alko the following
departments: “The Constructor,” *“Wire
less Department,” *“How to Make It.°
“Latest Patents.” “I’honey I1'atents,’
“Among the Amateurx,” “Questiou Box,
“Patent Advice,” “Experimental Chem
istry,” “Marvels of Physicas” and good sel
entific fiction. Every article is by as
authority.

Every issue contains at least 84 bi;
9 x 12 inch pages (% aa l%e as Saturda)
Evening Post) and 150 to original illus
trations that are only possible on so larg
a page. The magasine is edited b
H. Gernsback.

PUBLISHED MONTHLY—13 NUMBERS
A YEAR

Send postal for & sample copy

New York City, Canada and Foreign Countries 50c per year extra

As a sperial offer we will give !u free for s limited time anly, EITHER a complete
copy of the 1600 page 20 lesson *“WIRELESS COURSE” or a cloth bound copy ef the
+*EXPERIMENTAL ELECTRICITY COURSE" with a yoar's subscription (12 num-
bers) of the Electrical Experimenter at $2.00. Either of these books Is worth more
than the subsacriptiem price, yet you will get 12 big numbers of thin wonderful maga-
gzine and either big book FREK for only $2.00. Don’t delay. This big offer ean’t
hold good lomg; better send your order to-day aad we will mail you the boek
FREE and prepald by return mall

*For :lencrl on of Wireless Course see page 100, {For description of Experimental
Electricity Course see inside back cover of this catalog.

FOR SALE ON ALL NEWS-STANDS, 20c PER COPY

Address all commnnications, contributions, etc.,, to “The Electrical Fxperimenter."”
Money orders, checks (if out-of-town checks add 10 cents for exchange) mnst be draw
to the order of Experimenter Publishing Co., Inc.

Experimenter Publishing Co., Inc. *°.Vorco™



