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NO ORDER FOR LESS THAN 50 GENTS AGCEPTED

BEFORE ORDERING PLEASE READ CAREFULLY.
IMPORTANT

All Previous Prices Are Withdrawn With This Issue

OUJR GUARANTEE:—We guaraotee every artlcle llsted in this Catalogue to be equal in
every detail te the iliustration and printed description, but ss we are coostantly improving and
bettering our goods there may be slight changes from detalls as shown in cuts, We will replace
free of charge aoy article or part thereof, in which there may be a mechanical defect of con-
struction if same is returned prepaid to us within five days after receipt.

CABLE AND TELEGRAPH ADDRESS “ELIMPORY,"" NEW YORK.
TELEPHONES 7777 and 7776 Cortland,

OUR TERMS:—Cash with order. We do not open accounts with private Individuals, nee
de we mil on the instailment plan. BUR LOW PRICES DO NOT JUSTIFY 4T,

Always allow sufficient mobey to cover pustage. Weight of packages can be readilg fig-
ured from the weights given in the catalogue descriptions hnowing the weight and the parcel
post zene in which your post office is located, messuring from New York, you can easily figure
the amount of postage required from the parcel post rale table shown on page 5.

EXPRESS €. U. D. URDERS for at least $5.00 or more wilj be accepted by us East of the
Missisuppl.  WE KHQUIKE A UEFOSIT of 25 per cent, of the amount purchased.

FREIGHT C. 0. b, ORDERS for $3.0U or more will be accepted 1f 25 per cent. of the
amount is remitted with the oruer.

REMITTANCES should be made by N. Y. Draft, Post Office or Express Moneg Order by
Registered letter. Do not send money uuregistered by regular mail. Out-of-town checks
accepted only if 10 cents exchange is sddedd.

U. 8. STAMPS (new and in good eondition) will he arcepted instead of cash in amounts
up to $3.00. Abuve this amount 5 per cent. to cover brokerage fre must be added tn total.

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

WHEN ORDERING give catalogue number.

RETURN OF GOODS:—Occasionally an article does not work as you think it should, or It
may become defective through mishandling in transportation. In that event don’t sepd 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 ta return the goods,
Never retwrn goods without having marked on it your name and adidress and in the package s
slip of paper with your name, address and order number. This Insures the maximum of
speed possible im rorrecting an error or trouhle. Always write why you are senling goods hack
for we can’t guess it, though It may be obvlous to you.  Goods retiirned without our permis-
ston are returned at customer's risk. We do not accept goods which are sent express or
freight collect.

GOODS RY MAII, AND PARCEL POST. We are not responsible for goods lost or broken
in the mails. For your own protection, order mail goods insured.

Fragile articles will he carefully packed and duly labelat by us, but as the Parcel Post
does not guarantee thelr safe delivery we cannot he held responsihle for hreahage or last ship-
meots. For your own protec{ion, order Parcel Post goods INSI'RED. The fee f{or thls insur-
ance for each package is:

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

WE ANSWER CHEERFULLY and promptly all Inquires for special prices and discounts on
qQuantity orders. Don‘t arcept probositions until you get our prices.

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

OUR ENGINEERING STAFF wli} cheerfully answer, free of charge, any and all technlesl
questions pertainlng to our goods, if a §-cent stamp to cover postage is enclosed. if diagrams
for connectlons are desired an additlonal charge of 10 cents will he made by our drafting de-
partment.  WIRELESS QUESTIONS, “‘Hook ups.'* ete., not hearing direct relatlon to our
goods are charged for at the rate of 10 ceots each.  Where special calenlations or special
1oformation is desired, we will inform correspondent as to the cost of such work.

NEVER USE THE ORDER BLANK for communications, questions, efc It will <urely

delay the answer if you do. Write on a separate sheet, which csn be transferred qutekly to
the right Depsriment.




TO WHOM IT MAY CONCERE.

2900000000000 000000000

WHEREAS, the Blectro lmpsrting Oompany te a manufacturing
corporation, incorporated to d» businees in the State of New

¥otk, end

WHEREAS, Hug? Gernsback 1s the Fresident theresf, now theree
tore, I, Hugo Gerneback of New York Gity, ¥New York, being duly

aworn depose and gay that:

WHEREAS, each and avery testimonial publighed at the oot of
®ach paze of this catalog 18 unsolicited, that these testimoniale
have been received {rom bana fida customers, that their namea- and
addiesees are genuine ag pudblished, that the testimonlale 8re un=

eltered and undactoraed, and,

WHEREAS, the teetimonlala 8s publighed have been taken at
random from the testimonial filee of the Rlectro Importing Qompa~
ny, and that they reprosent only a emall percentage of the total
number of thes® lettero in the possession of the Compary, now

therefores

It 1o agreed that the Electro Impsrting Company will pay the

sUm of $100.00 to anyone who will prove that the above facte are

not true and correct as affirmed.
&
"‘"-t,
A

otory Pubuc 00um.y
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The E. 1. Co. owna and controls 14 patents. They guarantes you valuable
and exclusive features and construction,

sr0000007
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Patents

No. 9&‘,’456

April 4,191 i

No 988,767

ﬂ"" pril f; 191/
No.L0I6 158 |
an.30,1912

& No.1,033095

Vuly 23,1912

No. 1,057,820
Hpril 1, 1975
G I Patents

FPerndin Ill
\ Prfent-Office




IF YOU DON'T KNOW US
THIS WILL TELL YOU

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

The first amateur wireless outfit in America was made and sold by ua
end the writer, the ploneer 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 10053 we moved to larger quar-
ters at 87 Warren Street, where we bad better manufacturing facilities.

Early In 1008 we again had outgrown our facilltles and moved to 80-
82-84-86 West Broadway, with six times as much floor space as before.

These quarters in less than one year proved inadequate, and in 1910,
when counditions becamne intolerable, when every inch of goor, wanll and even
celling space was at & preminm, we leoked aronnd for a new home and
moved to our own 5H-story building at No. 233 Fulton Street, which we now
occupy from basewment to roof,

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

It must be plain to anyone that there must be a good reason for
such a growth, There Iz no secret about it. The answer {s: ENORMOUS
VALUE FOR THE MONEY, AND TIE 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 liouse in the U. R, 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 &leces of mail daily, We recelve
and ship from 400-600 orders each day. ‘e control more patents on experi-
mental and Wireless apparatus than any other concern in America. We
manufacture and handle more 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
60 per cent. lower, and that we give you superior goods on top of it?

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

brase. Ninety per cent. of our customers are experimenters, and owur
nternational reputation as “THE electrical mail order house” I8 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
‘zet twice the amount for some of the articles, but our policy has always
»een to make a very small profit on a large amount of goods, thereby
invariably giving the customer the benefit.

In closing let us add a word to the wise, If lvou 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 IMPCRTING 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 weight, and_knowing the zome in which your post office
is located, measuring from New York, you will find the “correct amount
of postage applying to the goods you are ordering, In consulting the

Parcel Post Table below.
U. S. Parcel Post
POSTAGE RATE TABLE FOR PARCEL POST SHIPMENTS
Zones Local 1 & 2 i 4 H 6 7

Welight The Parcel Iost Rate to I'ay Is:
Th . ... 8005, .. 50.05....$0.06....850.07... .80.08....20.00 ....$0.12
s B | A VLS 24
H7.... P . . ) I 1 1
O80.. 12, 0, R Al 48

WO R 0 po b

o 16
di . .o LG50, 101, 228
L S, 1220000 161.... 201..., 2.40

Liarcel P'ost Rates are computed according
to weight of the piarcel to be shipped and ac-
cording to the distance between the shipping
point and_ the delivery point. For this pur-
pose the U, 8, is divided into 8 Zones, with
different rates of peostage applicable to each.

The table shows the amount of postage by
parcel post, according to the weight of the
puachnge and according to distanece Dy zones.

If you don’t know the Zone in which your
post oflice is loeated measuring from New
York, the Postmanster will tell you.

Parcels  weighing 4 ouuces or  less
are anailable at the rate of 1 cent for
ecach  ounce or  fraction  thereof, regard-
less  of distance, Parcels  weighing more
than 4  ounces up to 16 ounces must
he mailed as a full pound. If in figuring out
the cost of your order. we discover that you
made a mistake, and that your remittance was
short we will forward the shipment by Parcel
Post €, O, 1), jucluding in your shortage the
o8 Postal Fee. We trust that this manner of
landling your orders will meet with your ap-
proval as it enables you to obtain your goods
without long correspondence and the neces-
Rity of sending in the difference, so that the
few additional ecents for C. O. D. fees can
hardly be eonsidered.

Books are accepted at Parcel Tost Ratea.
(One cent for each two ounces up to eight
ounces, over eight ounces same rate as other
Parcel Tost Matter.)



Parcel Post
(Continued)
In some insiances Express Rates are cheaper than Parcel Post Rates,

consult tbe table:
Between NEW YORK 5 1bs. 10 1bs. 20 1bs.
and the following puints: Express lnsured Express Insured Bxpress Insured
Chicago, T ....icireereinesasaeas $031 L.o..... $042 ........ $0.64
St. Louis, Mo. o 338 opoooaoo 44 ...l .68
benver, Col. ..... AT cleieed. P £ TP B8: 1}

Butte, Mont. 1 S 1 | S 1.72
Dallas, TeX. ...c..oceee L+ J R 1 S 1.20
San Frawcisco, Cal. ooivecanoans oBb conooooo L8 coobocoo B

The welghts given in our catalogue are the exact shipping welghts;
this means the apparatus or article packed and boxed ready for shipment.
In some instancex, as with glassware, ete., it iz eunily understood that the
wrapping must be heavy so as to insure the safe arrivai of the gonds, In
other instances a paper wrapping only is needed with some excelsior, which
awmounts to fractivns of an vunce.

If you send in an order calling for different items of our goods all to
be packed and shipped together, in one puackage or box, it is waucrstood
that you wiil benefit a good denl on the transportation eharges, as it will
not tnke much more packing materinl for three or four small articles
than for one., The saving which we can effect in all vaese cases in to
your advantage as we will retarn to you in every case the over-payment of
your transportation charges, if there Is any.

Note.—Be very careful in figuring out the transportation charges for
goods weighing, for instance, four ounces. If you order two items calling
for four eunces each, this would make eight ounces shipping weight, but
in reality you are required to pay for one pound, as the I'arcel I'ost Law
stutes that articles which exceed four ounces up to 16 cunces must bhe mailed
as a full pound. The same holds true if one urticle weighs one pound and
another four pounds and six ounces, 71his means that you woukll have to
send in money enough to cover six pounds at the I'arcel Post rate. Some
articles in onr catalogue, which are sold by the pound, are always to he
figured PPLUS the packing materinl. Thus, if you order one pound of tin
foil It iz necessary to send In postage enough to cover TWO pounds at the
Parcel 'oxt rate. If you order four pounds send in sutlicient postage to
cover FEIVE pounds, and so un,

Parcel Post Service to Foreign Countries

Parcel Post Rates to: PORTO RICO, CANAL ZONE (Isthmus of Pan-
ama), HAWAIL PHILIPPINE ISLANDS, TUTU'LA (P'ago-I'ago) and other
parts of SAMOA, in possession of the Ui, 8. and GUAM (Ladrone Island),
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 1b, Limit of
weigiit is 4 1bs. 6 orx.

Rates for Lurope, including GREAT BRITAIN and IRELAND, most of
the British possessions, also NEWFOUNDLAND, AUSTRALIA, etc., and

all other countries to which the Parcel I’ost extends are 12 cents per lb,
Limit of welght is 11 lbs.

How to Return Goods to Us by Parcel Post

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

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




Educational Institutions That Buy Our Goods

The followlng Fducational

REGULARLY for years with our goods,

only a

but lack of space

presented i —

Adrian I'ublie School, Adrian, Mich,

Allegheny College, Meadville, I'a.

American International College,
Springfleld, Muss,

Aurors 1'ublic Schools, Aurora, 111,

Board of Eduestion, Dover Flain,
N, J,

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

Berlin School Dept., Berlin, N. 1.

LBillings Board or Fducation, Bill-
ings, M
Bloomitleld rolo-lenl Seminary,

Bloomfleld, N, J.
Board of Education, Muron, S, Dak,
Baurd of BEducat Neadeshn, Kans,

Brattleboro  High  School, Brattie-
haro, Vt.

Brookiille Board of Education,
Brookville, {

ruee, R, L,
Technology,

v

Brown U n y. Provi

Carnegie  Institute of
Pittsburgh, Pa.

Cherokea Caunty High Schaal, Co-
lmubas, Kans,
College of I orin, Emporia, Kans,

Columbia  University, New York
City.
Colt cmorial Nigh Nebool, Bristol,

icultural

Connecticnt Ax
Storrs, Conn,
Cornell University, Ithaea, N. Y,

Callege,

LI
Dakotn  Wesle
chell, s, Dok,
Darlington [Publie sSehool, Darling-
ton, N, €,
Dartmouth Medieal College, Hanover,
N. H.
Delnwanre College, Newark, Del,
Depuart it of Hducation, New York
City,
Dubugue Germa

an University, Mit-

n College and Sem-
e, towa,

. Cineinnati, Ohio,
‘nt School District,

'erris, 1
Vindlay College, Uindluy, Ohio
Georgin School of Technology, At-

lanta,
Gonzago Un
tirave City Callege, Grove
Heidelherg University,
High Sechool of M

Teno,

resity, Spohkane, Wash,
City, Pa,

Institutions have heen supplied

hy us

The list which we give hore is

artlal one; we have many hundred more institutions on our books,
prevents us from publishing same.
say that the names speak for themselves and no
quality of our goods amd our excellent service

We harlly need
higher trihute tn the
which we glve could be

lown State Teachers College, Cedar

Falls, lawa

Lake Placld Iligh School, Lake
Placid, N, Y,

Massachusetts Agricultural Callege,
Amberst, Mans,

Michlgan Agricuitural College, E.

Landing, Mich,
Minden lligh N¢ hool, Minden, Nehr,
Parson College, Falrfield, lowa
l'rim-n'lc;u University, 'rinceton,
Rock Hill College, Ellicott City, Md,
.\'(-hu‘u_ll Distriet No. 2, Brattleboro,
t.
St. Edward's College, Austin, Tex.
Nt. Joseph Nchoal, San Jose, Calif,
St. Mary College, Dayton, Ohio
s Mission, O'Kanogan Co.,

South Georgin College, Melena, Ga.
South Western 'resbyterian Univer-
sity, Clarksville, Tenn,
State Manual  Training
School, Pittshurg, Kan,
Ntate University of Towa, lowa City,
lowsn
Stevens

Normal

Iigh  School, Clairmont,

St. Mary's Mission, Mission, Wash,
University of I'la., Gainesville, I'la,

Unlversity of Manitoba, Winnipeg,
Cunadn

University  of  Nebruska, Lincoln,
Nebe,

Univers of California, Berkeley,
Calif.

Unlversity of New Mevxico, Albu-
querque, N, Mex,

University of Washington, Secattle,
Wash,

Vassar College, Ponghkeepsie, N. Y,
Yale University, New Haven, Conn.

Gavernment Departments that bu)-l
our gaods:

I". S, Navy Supply Dept.

U, S, Signals Corps, Field Co,
I, N, Burean of Standards, Wash-
ington, D, (.

U, N, Coast Artillery
Monree, Va,

School, Forg
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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
ON DRECEMBER 13, 1012, the new wireless law went into effect. The

average wireless “flend” who has not followed the topic from the

atart will be interested in the following facts:

The very first talk about Wireless Legislation in the country started
fn 1908, The writer in his IMditorial in the November, 1908, issue of
Modern Electrlcs pointed out that a wireless law was sure to be passed
in a very short while. In order to guard against unfair legislation as far
as the wireless amateur was concerned the writer, in January, 1908, organ-
jzed the “Wireless Association of America.”” Thiz was done to bring all
wireless amateurs together and to protest against unfair laws. Previous
to this time there was no wirelcss club or association in the country.
In January, 1913, there were over 230 cluhs in existence, all of whilch
owe their origin to the “Wireless Association of America,”

The association had no sooner become a nationai 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 8000 wireless amateurs send
protesting letters and telegrams to their congressmen in Washington. The
writer's Editorial which inspired the thousands of amateurs. appeared in
the January, 1910, issue of Modern Flectrics. It was the only Editerial
during this time that fought the Roherts BIlll. No other eleetrical periodical
seemed to care a whoop whether the amatcur should be muzzled or not.
{t (tlhe Roberts Bill had become a law there would be no wireless amateurs
o-day.

That editorlal quickly found its way into the press and hundreds of
newspapers endorsed the writer's stand. During January, 1910, the New
York American, the New York Independent, the New York World, the New
York Times, the Boston Transcript, etc, all lauded and commended the
writer's views, (See KEditorial article IFebruary, 1910, Modern Electrics)
(l;uhllr- sentiment quickly turned against the Roberts 1ill and it was

ropped.

The first wireless bill not antagonistic to the amateur, The Burke Bill,
appeared on Mareh 8 1910, It had sotne defects, however, and was dropped
also. The Depew Wireless Bill appeared May 6, 170, but did not meet
with genernl approval; as the writer pointed out in his Editorial in the
June. 1910, issue of Modern Electries. It had several undesirable features,
and the bill was never seriously considered, although it actually passed
the Senate. (See Editorial, August, 1910, Modern Electrics.)

At Iast the Alexander Bill made itz appearance on December 11, 1911
This bill as far as the amateur was concerned was not quite acceptable
to the writer. who had the amateurs’ rights at heart. and gteps were
immediately taken to bring about an amendment as the writer, perhaps
more than anyone else, realized that this hill. in rome form or other,
wonld become a law sconer or later. This Is elearly stated in his Editorial
in the February, 1M2, issue of Modern Electrics. Tn that Editorial is to
he found also the first and now hixtarical recommendation that If a wire-
less law was to bhe framed It should restriet the amatenr from using a
higher power than 1 kw, and his wave length should be kept helow 200
metres. No one else had thought of it before. and it is-to be 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 and in behalf 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, 1ssue Modern Electrics) bointed out the shortcomings
Jf the Alexander Bill, and protested against unfair legislation.

Times, a8 well as a host of other newspapers, took up the cry and
published broadcast the shortcomings of the Alexander Bill. All this agi-
tation had the deslred effect and Mr. Alexander for the first time realized
that the amateur could not be nuzzled, especlally when there was such
a Deriodical as Modern Electrics to champion his ciuse, ’romptly in April
the Alexander Wireless Bill, amended, appeared and here for the first time
in history the amateur and his rights ure fntroduced In any wireless bill.

Mr. Alexander and his advisers accepted the writer's recomnmendation
ag set forth in his Editorial in the February, 1912, issue of Modern Electrics,
(See Paragrapb 15, 2nd P’art of this Treatlse.)

It will be noted that it ¢opled 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 tihe only country that recognizes the wireless ama-
teur. On May 7, 1912, the Alexander Bitl, ameuded, now known as
S-6412, passed the United States Senate and on May 8th was sent to the
Houre of Representatives and referred to the Committee on the Merchant
Marine and f':shem-s. The bill was signed on August 13th by President
Tl“!l‘ thus making it a law.

his terminated the fight which the writer had waged single-handedly
for almost five years in hehalf of the A merican amatenr. Now that it Is
all over, and that Uncle Sam has set his seal of approval upon the ama-
teur’'s wireless, the writer eannot hut extend his heartiest congratulations
to the 400,000 American amateurs, and he furthermore wishes to extend his
thanks to all the amiteurs who have supported him in his fight to bring
about a new wireless ern in A merica,

Long live the Wireless! Long 1lve the Amateur!!

WIRELESS AND THE LAYMAN
PART TWO

OB QURSTION we hear from most heginners is:—“What outfit do

you advise me to use? 1 know nothing about wireless,"

We advise the use of ANY of our receiving outtits. They are ALL
good—1he result of 12 yvears mamifacturing,  Which oune to ehoose depends
upon ywurself, your taste and YOur pockethook, “I'hix jx where YOU must
decide, Of cotrse, ALL our outtits wark, they are ail guaranteed to do So—
OR MONEY BACK. ‘The lower prived ontfits
have naturally a short range—they woun't cateh P
messages bundreds of miles away, and those Recelvmg
withou” tuning coils cannot be used to “eut out” Wircless Messages
one of the juassages when two of them are in
the *‘air” at the same time. It is self-evident,
though, that you can start with the very cheapest ontfit.—say anyone of
our detectors and a pony telephone receiver, With such an ondtt messages
can be picked up astonishingly well indeodl, Many of onr enthusiastle
young friends started with such an outtic sand Eept on addhug instruments
til they finally had up-to-date stations,

The next question hurled at us ix:—"ITow ecuan I recejve messages |f
I don’t know the codes?”

A wireless telegram, no matter if it is in Chinese or English, “comues
in” in dots and dashes. When you have the tclephone receivers to your
ear and a niessage Is coming fn, you hear a series of long and short, clear,
distinct buzzes. A long huzz is a dash, a short huzz is a dot. We sel]
a 10c. code chart by means of which the dats and dashes are translated
into letters. Thus (in the Morse code) dash, dash, dot, stands for the
letter (i: dash, dash means M, dash, dot, dash, 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 ease.

ember that there are over two thousand high powered wireless
stations in this country alone, each being able to transiit 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,—sendiug YOU wessaoes, gnly waiting 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 Enown to modern man, the most inspiring
example of the triumph of mind over matter.

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

The law does uot apply for stations used for recelving only., There is
no law which forbids you to receive all the messages you wish. You can
receive as many and as long as you please,—Uncie Smin doesn’t mind. But
you MUST preserve the secrecy of the message. You must not make use
of any information you receive by wireless, if this information s of such
a nature that makes it private property. Your own conscience will tell you
which message to keep sceeret and which one you can make use of, Here Is
the text of the Law:

SECRECY OF MESSAGES

“Nineteenth. No person or persons engaged in or having knowledge of
the eperation of any station or stations, shull divulge or publish the con-
tents of any messages transmitted or received by such station, cxeept to
the person or persons to whom the same may be directed, or their author-
ized agent, or to another stalion employed to forward such mensage to Its
dentination, unless legally required to do so by the court of competent Juris-
diction or other competent authority. Any person guilty of divuiging or
publishing any message, except as herein provided, shall, on econviction
thereof, he punishable by a fine of not more than two hundred and fifty
doliars »or imprisonment for a period of not exceeding three months, or
both fine and imprisonment in the diseretion of the court.”

Of late a great many stations are bheginning to use the wireless tele-
phone. This art is rapidly being perfected and is the coming thing in “Wire-

less.”  There is hardly a week that you do not

Y read abont some new wireless telephone and some

Wireless pew 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-
less telephone messages.  Of course, in that case no code Is required as
the voice comes through the receiver the same as through the regular tele-
phone, (IFor further details on Wireless Telephony, see Lessou No. 18 of
The Wireless Course.)

The question asked mostly by the layman fs: “llow far ean I receive
with such aud siuch an outtit, my aerial being so high and so long?”

Nobody can correctly answer sueh a ques-
tion, You ecan reason it out as well as we can,
For example: Would you ask us: “How far
away can ! hear the steam whistle of the X & Y
Cotton Mill?"* Neo, you wouldn’t, for it all de-
pends.  1IPirst, how haid the whistle blows, sec-
ond, how good your hearing ix, third, how the wind blows, and fourth,
how many and how great are the intervening objects hetween the whistle
and your ear. Some days yon 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, although you are but two blocks away from it, It
all depends.  The one thing you are sure of is that the whistle blows
about the same strength each’ day, The samne reasoning holds true for
wireless to a very great extent.

As 2 rule, the higher up and the bizger your acrial, the bhetter the
wireless reception will be,  Naturally if you are a thousand miles off from
a station that can but send 50 miles, you won't hear it, no matter how
good your instruments are, [It's like trying to hear the sound of a whistle
10 milies away from yon, that ean at the very best be heard only within
a radius of 5 miles,  Just use a little horse sense and you ean do your
own dedurting: no wireless expert is required, It is also evident that the
messages cannot come in with the maximum londness unless the instru-
ments_ are well in tune, and unless well designed instruments are used.
Thus a loose coupler will give louder signals than a small tuning eoll. It
also depends a lot on the detector and its adjustment,

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

1st, THIN RADIOSON (the most senxitive detector to date); 2nd, The

Distance
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RADIOCITE Detector; 3rd, The Crystaloi Detector; 4th, T'he Perlkon; 5th,
Zincite and Bornite; 6th, Sillcon and Galena; Tth, Iron I'yrites (Ferron):
&th, Carborundum; 9th, Molybdenite. (See Lesson No. 10, of The Wireless
Course, on Detectors.)

If you are entirely surrounded by high mountains or steel buildings,
you naturally will not expect to receive messages as well as If you were
on the tup of a mountain. Alse remember that wireless waves travel
twice as far over water as over land, and that you can reach twice as far
after nundewn than during the daytime.

This seems to be the greatest stumbling block for most beginners.
Again let us make a cowmparison. Take two pianos and place them in the

same room, Or two violins will do as well, Tune

two strings, one on each instrument, so both will

Wave Lengths glv‘e exiuctlylthe s:lmed ?ote. l;h-k one of the
i strings in order to xound it, and the other “tuned”

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

son, although you did not touch it. Both are
now In tune. lioth give out the same (sound) wave length. XNo mystery
here. The sccret lies in the fact that both strings ARE OF THE SAME
LBNGTI, and have the same tension, roughly speaking, Make oune string
longer than the other and both are “out of tune.”

The same in wireless, Nearly all commercial stations operate on a
wave length of from 300 to 60 meters. (A meter measures 39,37 inches.)
Now in order that yon ean hear surh a station, you must he able to tune
up to 600 meters; roughly speaking your aerial should be 600 meters long
electrically. That, however, wouldd b~ a pretty expensive and cumbersome
aerial, Resides it isn't required. V 2 simply wind, roughly speaking, 600
meters of wire on a coll or drum und our aerial can now be quite small,
within certain Ililmits of course, and we can for this reason ‘catch’ the
station having a 600 meter wave length, providing our other instruments
are sensitive enough. Ry referring to our catalogue it will he seen that
our No, ORKSI8G6 tuning cofl, as well as our No, DBEIL2002 loose coupler
have sufficient wave length capacity to cateh 700 meter waves, As they are
both provided with adjusting sliders, more or less wlre can be put into the
circuit, and therefore both these instruments can be used to catch wave
lengths from 100 up to 700 meters, but not over this amount,

Therefore, 1f we should want to hear a statlon having 1400 meters wave
tength, we would connect two No, CEK&456 tuning colls in series, which
would give us 700 4+ 700 = 1400 meters wave length, Or we would connect
one No. CEKS8186 tuner in series with the primary of the No. DBE12002
loose coupler and we rrould get the same effective wave length, As a rule
only stations dolng loug distance work use excesslve wave lengths, thus the
Marconi Transatlantic statlon at Glace Bay has a wave length of about 7100
meters, while the new Government statlon at Washington, which sends mes-
sages over 3,000 miles, has a wave length of about 2,500 meters, By consnlting
the “Wireless Blue Book' the wave length of all hmnportant stations ean
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 is about 75 feet long, composed of four
strands “Antenfum’ wire. One of the best forins Is shown herewith, We
recommend our No, AFI10007 insulators, although

others as lilsted in onr catalogue can be used. .

For a 75 foot aerial, the strands should be about Aerial
two to three feet apart. For a 150 foot aerial and Ground
from three to four feet apart and S0 on., The

strands should never be less than 1% feet apart

even for a very small aerial. AIl connections should be soldered if pos.
sible. U'se a8 many insulators as feasible, remember you have but little
energy when receiving; few and poor insulators waste 50 per cent, of the
Iittle incoming energy. Tf you lhiave a good spacions roof it is not neces-
sary to us¢ voles to hold up the aerinl. It may be stretched between two
chimneye, z¢c. The spreaders to hold the wire strands apart may be of
bamboo, wood, metal pipe, ete, 1f metal is used, the wire strands shoul)
be Insulated from the former, (See Lexson No, 11, of The Wireless (ourse,
on Aerlals,)
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The ground is (}ulte tmportant. The best wire te use is a No. 4 copper
wire run from the Instruments to the water or gas pipe using one of our
No. AP10003 ground clamps to make an efficient connectlon. If no water
or gas pipe is to be bad, bury a metal plate, copper preferred, not less
than three feet square, in a good moist ground: a numoer of these plates
connected to the ground wire would be preferable. The heavy ground
wire is soldered to the plate, of course. It should be burled at least six
feet deep. Another good ground is a six to ten feet iong iron pipe
rammed into molst earth, the ground wlre being connected to it, elther
soldered, screwed, etc. The ground wire running from ground to instru-
ments should never be less than No. 16 B. & S. copper, and can, of course,
be bare. Insulation on a ground wire is just that much waste,

The diagrams given in our catalogue show how to connect most of
our instruments. Our \Wireless Course (lL.essons 12 and 13), giye hundreds
more of them, and our Engineering Department,

N on receipt of 10c. to cover postage, will be only
Connections too glnil to fiull'ulsh anly hook-up to (tge used in
and Hook- connection with our instruments, onnections
d ok-Ups ghould be made with nothing tiner than No. 18 B.

& 8. copper wire (Annunciator wire). All con.
nections must be as short and straight as possibte. Avoid all wire cross-
ing as far as practicable; if you can’t avoid crosses, the wires should cross
each other at right angles; and NEVBR wind the connecting wire in colis
(“curls’) which may look prettﬁ,)l but kills all wireless messages. Make

all connactions as tight as possible, a loose conunection is worse than no
conpection at all,

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

First, you must krow If your detector is adjusted to its greatest sensie
tiveness. If a message is just coming in, you
will have little ditliculty to adjust the detector

Reception to its belst sen:ltlveness. It nlo message ;'omles
in you don't know if your detector ix in it9
of Me‘“ge‘ best receptive condition, (This does not hold

true of the RADIOSON detector, which needs no
adjusting.) For this ceason, the up-to-date wireless man uses the “BBuzzer
test.” Aside from giving lmitation wireless buzzes, the buzzer set may
be used to practice telegraphy. It consists of three things: 1st—Our famous
No. HKISMHN RADIOTONE (see iltustration
at left); 2nd—Our No, CE1118 key: 3rd—
A dry cell, Connections MUST be made
as shown. Now every timme 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 effi-
ciency, The buzzer test can of course be
used with ANY detector. It saves lots of
timme and bother and is quite necessary.
Sometimes a detector may have a ‘*‘dead
spot” and you might be “listening” in
for hours, without being abte to catch as
much as one dot. The buzzer test makes
such an occurrence jmpossible,

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, 1t 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 cofl is regulated by moving
the slider or sliders back and forth till the signals are heard the loudest.
€end messages to your heart’s content, and no one can tell you to stop
If the loose coupler i3 used the secondary is moved back and forth in
addition, till the best position is reached. Now the variable condenser
(or gmdensers) are adjusted if required.

be variable condeaser is of the greatest use during excessive “statie,
which sometimes finterferes seriously, during summer weather, especlally
when “taking’ a long distance message. It is also of invaluable elp to
*“cut out” unwanted messages when two or more are “coming Mm” simul-
taneously. Thus by adjusting the tuner (or loose coupler) in conjunction
with the variable condenser it is often possible to cut out ail 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-polnt switch any one of them
can be thrown into the circuit. It will thus be found, that some stations,
especially during Interference, ean be heard better en 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,” Lessons 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,
Tranlmlﬁlng in Congress assembied: That a person, company,
Station; or corporation within the jurisdiction of the
United States shall not use or cperate any appa~-

ratus for radlo communication® as a means of
commercial intercourse among the several States, or with foreign natlions,
or upon any vessel f the United States engaged In interstate or foreign
commerce, or for the t smission of radiograms or signals the effect of
which extends beyond the 5urlsdlﬂlon of the State ar Territory in which the
tame are made, or wilere Interference would be caused thereby, with the re-
celpt of messages or signals from beyond the jurisdiction of the said State
or Territory, except under and in accordance with a iicense, revocahle for
cause, in that behalf granted by the Secretary of Commerce and Labor
upon application therefor; but nothing in this Act shall be construed to
apply to the transmission and exehange of radiograms; or signals between
points situated in the wame Ktate; Provided, That the effect thereof shall
not extend beyond the jurisdiction of the sald State or Interfere with the
reception of radiograms or signals from heyond sald Jjurisdiction.”

GENERAL RESTRICTIONS ON PRIVATE STATIONS

“Fifteenth. No private or commercial station not engaged In the
transaction of hona fide commercial husiness by radio communication or
in experimentation In connection with the development and manufacture
of radlo apparatus for commercial purposes srhall use a transmitting wave
length exceeding two hundred meters er a transformer input exceeding
one kilowatt except by special authority of the Secretary of Commerce and
Labor contained in the license of the station; Frovided, That the owner
or operator of a station of the character mentioned in this regulation shall
not be liable for a violation of the requirements of the third or fourth
regulations to tha penalties of one hundred doilars or twenty-fAve dollars,
respectively, provided In this section unless the person maintaining or
operating such station shall have been notified that the said transmitter
has been found upon tests conducted by the Government, to be so adjusted
as to violate the sald third and fourth regulations, and opportunity has

been given to said owner or operator to adjwst sald transmitter in cone
formity with said regulations,
*Wireless Telewrranh or Telephone sending stations included.
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SPECIAL RESTRICTIONS IN THE VICINITIES OF
GOVERNMENT STATIONS

“Sixteenth. No station of the churucter menuoned in regulation fAf-
teenth situated within five nautical miles of a naval or military station
shall use a transmitting wave length exceeding two hundred meters or a
transformer input exceeding one-half kilowatt.”

Let us explain in plain English just whbat this means: As you notice
from the first paragraph, the part which we underlined, 1t is poiated out
to you that the law does not concern you unless you send messages from
one stiate 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 hy experlence with spark cofls. that in almost
all cases a one-lnch spark eannot possibly reaeh over ecight miles. From
this information the following table hias resulted:

TRANSMITTING DISTANCES OF SPARK COILS
1,’.-in._‘ n\:l-.ill, Maximum  trans, dist,, | 2-in. «;l:il:.'.-m.\u;.ulu trans. dist., 16
Miles, Miles.

1/_..in.; '-\'].?:_ Maximun teans. dist, | 5.4n. cofl. Maximum trans. dist., 24
Miles,

Miles.
-i 00} Max ans, 0 A
1 m:g '\'“'ll“ faxtmum  trans. - dist t-in. eoil, Maximum trans. dist., 32
1%-tu. eoil, Maximum trans. dist., Miles,
12 Miles, And =0 forth,

With open core transformers the spark length cannot be taken as a
basis to figure distances, but the input in watts is used. It has been
found that for each five watts input into the pritnary, not more than one
(1) mile ean possibly be covered.

Thus our No. GGERIO transformer eoil in conjunction with our elec-
trolyiic interrupter uses 5 amperes at 110 volts, That is 50 Watts. Five
goes into 3W just 110 times.  The maximum distance that can be covered
with the No, GGESS0 coll (unless you uxe more current) is 110 miles, 1If
you use but one secondary the distance that can be covered §s cut in
half, or 55 miles. For closed core transformers we figure ten watts for
each mile,  Therefore, our No, BAEK®S1, 1, K.W. transformer will at
best not send over 50 miles, and our No, DKX02S2, 1 KW, type will not
send _over 100 miles,

Knowing what the distance ix, as the crow flies, from your loeality
to the nearest border of the next state, yYou ean eaxily tigure out what
the maximum power is that you ean use if yoit do not wish to take out
a fteense.  An example:

Supy you live in the city of Colmmbus, Ohlo, The nearest state
Hne is Kentueky abant &6 miles in a direct line from Columbus, If you
do not wish to he leensed you can use any spark eoil up to 10-inch spark,
or 1 % K.W, close core transformer.

Suppose your home s in Anstin, Texas. The nearest state line is
Louisiana, a distance of 230 miles. Thus yon could with perfect safety
uslrl- our 200 mile sending outfit, which does not reach more than 200
mitles,

1t i= also pointed out that if you live - ithin five *niles of a Govern-
ment wireless station yon cannot nse more than 14 K.W. power. though
the next state horder might be 100 wiles or more distant. Of course if
your live close to another state, as for instance, in New York City, you
are required to take ont a license for any size teansmitter,

The lcense has net been created to muzzie von: it is the other way
aronud.  I'nele Sam vives yon o written order telling you that you can
send messages ta your heart's content., and no
one can tell yon to stop sending, as loug as you
do uot create ischief,

The license is free. It costs not a penny, What
AN that is required of yon is that you are the Li
familinr with the law and that you can transmit € cense Is

messages at a fair degree of speed,
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The law does not require that you take an examination {n persom ¥
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
the: 'aw and that you can transmit a wireless message. If you wish to
be hcensed—and we urge all amateurs to do so, as it s a great honor
to own a license—write your nearest Radio Inspector (see below), and he
will forward the necessary papers to you to be signed.

‘Radio finspectors are located at the following polntg: (Address bim

at the Customs House):

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

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

“The new law regulating wireless messages will work no hardship to
the amateur operator. It is the intentlon first, 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 intelligent,
general supervision. Oulf those stations are affected which are nDear
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. Everybody will now understand that the law
is just and fair and that it gives the amateur a distinct standing in
America, a standing which he does not enjoy in any other countryv. He

knows what he can do and what bhe can’t do, and no one can come to
him and boss or abuse bhim, as Government or Commercijal 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.
3 As“i‘rule—%) out offl(l) o(t; our tcuitome‘z{s’ hlave
. one wo or more friends get the *“Wireless
Sending Outfits pug™ and order two or more complete transmit-
ting sets., Of course, the outfits selected must
necessarily be powerful enough to cover the in-
iervenlng distance between the houses of the friends, and this only you
now,

Therefore if you and your friend decide to converse by wireiess and
If the distance between your two houses is 10 miles you wili probably bu
our 15 mile sending outtit. 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 wlll be louder with the more powerful
sets, It goes without sn;lng 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 & half miles apart and both of you have 3 mile Sending
Outfits, you probably want to have a receiving outfit with which both of
you can pick up messages 2,000 mfles distant. In that case you would order
two 3 mlle Sendlnf Outfits only, and two 1,500 mile receiving outfits, or else
two “Nauen” receiving outfits. If elther you or your friend feel that you
cannot afford such a set. ..hy then get the set that you can afford best and
that suits you best., Ay you see there is no hard and fast rule about the
relation of sending and :ccelving 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 mlles
off, A little common gense will help everyone decide just what combination
to order.
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Like receiving sets, the transmitting sets are divided into two groupu,
The un-tuned (open circuit) and the tuned (closed circult) ones,
The untuned ones have, 1st—a spark coll,

2nd—source of power, usually dry cells or a -
ﬁtornge battery, 3rd—the spark gap. 4th—the Sendmg
y'Such outfits can be used only for very short Apparatus

distances _and should never be used &bove three
miles. When connections are made by following the blue printx, which
we supply with all sets, the pressing of the key gives a strong spark in
the spark ga?. The spark gup (the open space between the zinc plugs)
from the smallest to the largest sets, must never be more than one-eighth
to three-sixteenths of an inch. A bigger gap does not work, Pressing 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 learned 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 bave in addition to the above enumerated
apparatus: 56th—The Leyden jars, or condenser; 6th—The Helix, or oscil-
lation transformer, The Leydcen jars change the red spark obtained from
a spark coil, into an intense blue-white crashing spark, The Leyden jars
also create a train of fast oscillatlons 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
outfit, what the tuner and the loose coupler respectively, are to the receiv-
ing outfit. The helix or the oscillation transformer is the tuning coil
rure and slmple for the tranamitting statlon. Like the tuning cofl the
Lellx and the oscillation transformers have sliders or else clips by means
of which more or less wire convolutions can be put in the circuit of the
aerfial. Therefore more or less wire, and consequently more or less wave
length is added to your agrial. Aggain there {8 not_much of a mystery
lLere, Anyone understands it. (See Wireless Course Lesson No, 14.)

In the larger sets where the battery power is insufficient as well as
un-economical we have two methods open to fili the gap. One is the
Gernsback electrolytic interrupter working on 110 volts Direct or Alter-
nating current, which supplies the spark coll (transformer coil) with the
power; the other methiod requires the use of a CLOSED core transformer
operating without 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 electrolytic interrupter.
The cholce, for this reason, lies entirely with you,

The aerial switch is an absolute necessity where both a sending and
recefving set is used in one station. 1f you are through receiving a
message from your friend, you, of course, wish to answer him., You
therefore, must switch the receiving set off from your aerial and switch
t‘ho sending onto the aerjal. The aerial switch does all this in one opera-
tion,

For sets using nothing higher than a 2%-inch spark coil an ordinary
double pole, double throw switch may be used. 1'or heavier sets using
more power our Antenna switch No. AFEKS&100 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 yvou must know
how to “tap the key.” The easiest way to learn, and the cheapest way at
the same time, {8 to get & buzzer set ar explained

under “Reception of Messages.” With this set, N
which represents a first class learner’s outfit, you Sendmx
can send yourself dots and dashes to your heart's a Message
content until yonr wrist has limbered up suf-

ficfently to do rapid sending. After a few
weeks' practice 1t will be as easy to send a telegraphic message as to
write on a typewriter.
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If your frlend has a wireless and starts learning the code with you,
it becgmes very simple for both of you to soon become proficlent in the
art. Each will send to the other, the Morse or Continental alphabet, which
is sent back and forth till the right speed is obtained. After this certain
words are exchanged between the stations; later on short sentences are
sent and so forth, till it becomes possible to converse freely by wireless.

There i8 but little adjusting to do when sending. As a rule amatenrs
converse with only one, seldom two, and rarely three stations. For this
reason much adjusting is unnecessary. When using a small set comprising
Spark Coil, Leyden jars and helix it. becomes first necessary to adjust the
Leyden jars. ther more or less jars (which adds more or ¥ess 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 rlxgt
capacity 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 is in the helix (or oscillation trans-
former if this i8 used in place of a belix). To change the clips around
on the helix (or on the oscillation transformer) it {s necessary that a
small gap I8 first made in the aerial circuit.  This 1is done best by
driving two nails in a plece of ver dr'-ly wood, and connecting the aeriel
wires to each nail as shown in sketch. he two wires A and B are brcught
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 change the adjustinent on the helix
(or oscillation transformer) till the longest and fattest sparks jump between
A 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
is. It goes without saying that you should also
note how many Leyden jars (or how many con-
tico NY densery) you are using when making the test
and you should write this information down, for
ff vou were to use more or less Leyden jars (or condensers) you would
have to change the adjustment on the helix (or oscillation transformer)
as explained above. Now after the maximum “radiation” has been ascer-
tained, the test block with the nails is discarded and the break in the
aerial wire connected again. 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 come, Indeed they may be left indisturbed
indefinitely,

We believe that we have made everything as plain as possn?le and
that by reading this treatise the elementary points of “Wireless” must
become plain to even the layman. If, however, you desire additional in-
formation, our engineering staff will be only too glad to answer your

nestions promptly and explicitly. Now it's up to you to get busy and
“start something’!!

Now suppose you have ordered your instraments from us and have
erected your aerial. For the first few weeks you will be thrilled as you
dafly receive the far distant stations not only from all over the country
. but from far distant Germany, providing of course

that you have the correct instruments for doing

. «0. Sometimes also you will catch wireless tele-

Wu'eleu Clubs phone messages, as more and more Radio tele-
phone sets come into use every day.

Soon 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 become its

rerident and founder? Indeed nothing is simpler. But first you must

gelong to a National Body and this yon will tind in the RADIO LEAGUE
OF AMERICA, the biggest association in the country to which every
amateur of note belongs,
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The Radio Teague of America Is a big sclentific fostitution and
ANYONE who has a wireless station can and should belong to it. It
{8 a non-money-making Institution; there are no fees and no dues to be paid.
The League moreover furnishes every member with a free ‘certificate

printed in_green and goid. Each member's statlon will, 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 league bas the fellowing distinguished members, of world re-
nowned fame:
Captain W, H, 6. Bullard. U. S, N.
Dr. Lee de Forest,
Professor Reginald A. Fessenden.
Nikola Tesla.

The affairs of the League are managed by Mr. I1.
Gernshack, q
You should find an 8-page booklet telling you all about
the League with this catalog.  In ense you did not get
it or If you want more for distribution 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. button
FINIS

Copyright 1916 by L. I Co., N. Y.

O

Application for Membership in the
Radio League of America

3] THE UNDERSIGNED, a Radio Amateur, am the bwner of a
Wireless Station described in full on the back of this appli-
citfon. My station has been in use since....................... b
and 1 herewith ddesfre to apply for membership in the RADIO
LEAGUE OF AMERICA. I have read all the rules of the LEAGTUE,
and 1 hereby give my word of honor to abide by all the rules,
and 1 particularly pledge my station to the United States Govern-
ment in the event of war, if such oceasion should arise.
I understand that this biank with my signature will be sent
to the United States Government officials at Washington, who wiil
make a record of my station.

Witnesses to signature: Name.........ooiun.. 00D0000BE00a00 0
............................. Clty. e
State. oo

.............................. Date..................191
In the event of national peril, will you volunteer your services as
a radio operator in the interest of the U, 8. Government?..............

This Ilast question need not be answered unless You desire |t.

L A
Cut out, N1l out hlank and mail to:
Manager Radio League of America, 233 Fulton St., New York,




Receiving Time by Wireless

(Reprinted from “The Electrical Experimentee')

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
tewelers, rallway officials and others on land who need the correct time
ave been taking the messages. The sending instruments used are extremely
powerful, and any owner of a wireless receiving outfit within their ranie
may get the time absolutely correct twice a day by properly tuning his
receiving apparatus.

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

ﬁrllngvton (11::?7.))_21'%% meters. Eureka (KPM)—600 meters.

ey est ( —, meters.

New Orleans (NAT)—1,000 meters. San Diego (NPL)—600 meters.
North Head (NPE)—800 meters, Tatoosh, Wash. (NPD)—600 meters.

The time signals have been easily 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
recelving time is pra(-tlvnllg nil.

All the stations send the time signals at noon and ten p. m., the first
three according to seventy-fifth meridian time and the last four according
to one hundred and twentieth meridian time. Our “Tuckerton” or our
“Nauen” receiving sets are highly recommended for time signal work.
The “Tuckerton’ or the ‘““‘Nauen” set i8 supplied complete already wired in
cabinets. All that is necessary for the purchaser to do, is to erect the
serial, and connect the aerial and ground wires to the Binding Posts
marked AERIAL and GROUND on the instrument. The wireless time
signals ure sent out from the United States Naval Wireless Telegragh
Stations located at the Navy Yards throughout the United States; and the
form of time signal is as follows:—For the filve minutes preceding 12
o'clock noon a series of short dots, manifested as short buzzes in the
Wireless Receivers, are sent out about one second apart; and at exactl{
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 this final code dash
is heard in the receivers, it is exactly 12 o'ciock, The time duration of
this dash is about 1.5 seconds long, and dots are about .35 seconds long.

The transmitting clock that mechanically 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 meridiar transit
instrument.

We recommend for this purpose, either our “Tuckerton” Recelving set
or our type “Nauen” Recelving set.

The aerial for this purpose should be q;:lte large and 'Breferabl have
a helﬁt above the ground of not less than 75 to 100 feet, The aerial itself
ma of the ﬂat-tor or slanting variety; and may be composed of &
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 distances such
a8 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
B to 6 feet apart.

Arlington—Time Signals 2500 Meters

Note. The Arlington Station sends time s&nals on & wave length of
2500 meters commencing at 11:55 A. M. and 9:55 P, M, every day. Final
signals at 12 Noon and 10 P, M. are for the meridian of 73 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 ﬂnu‘lz

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

The increasing popularity of
loose coupled wireless receiving
apparatus has caused us, as lead-
ers in the manufacture of ama-
teur wireless equipmeat, to de-
sign an outfit which, at its price,
is positively anequalled 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 s&Hk covered wire. A
switch handle is provided on the
secondary to permit of the clos-
est possible tuning adjustment, No. HIHE1550
80 Important in long dlistance
work, Signals can be perfectiy received from stations using long wave
lengthg, for our celebrated No. BEKS487 Loading Inductance Is provided
glv. & receiving capacity up to 6,000 meters wave length.

The detector is our No. ABE9700 Galena Detector which for sensitivity,
convenience and_permanence of adjustment is positively unsurpassed at
the price. Our No. FK10010 Jr. fixed condenser is also part of the outfit
and 8 a bhig aid in maklng long distance signals audible. The entire
outfit Is wired at the factory and is mounted on a finely finished oak base
with nickel plated binding posts for aerial grouml and phones. Every
binding post is identified by a neatly etched brass name plate. Read the
detailed descriptions of the individual apparatus (described elsewhere in
this catalog), comprising this outfit, and you will better appreclate its
great value,

No receivers are furnished with the “Inter-Ocean’” outfit but excellent
results can be obtained with any of our head sets. We especially recom-
mend our No, GN6G666 Government Receivers with which we have very
clearly heard stations 500 miles away using 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 proud to mark as a product of the E, 1. Co.

Size 10x12x6Y% in. high,
No. HHE1550 “Inter-Ocean” Wireless Recelving Outfit, complete $8 85
as described, but no phones.............. L
Shipping weight 10 1bs,
No. AAHEILS551 “Inter-Ocean” Outfit, with No. CX8090 “Junlor” $ll 85
Wireless I'hones ...... 000000000 00000000 00000000000 o g
Shipping weight 12 1bs.
No. ABHE1552 “Inter-Ocean” Outfit, with No. DX8070 “Ama-
(CUF”  WiIrehens TPHODON. .. vonnorennnsneessesnnnnnns $12‘85
Shipping weight 12 1bs,
No. ADIIEL353 “Inter-Ocean” Outfit, with No. FX1305 “Trans-
Atlantic” Wireless PPhones ... $l4‘85
Shipping weight 12 1bs.
No. AEINEL558 “Inter-Ocean” Outfit, with No. (:X6668 “Govern-
ment” Wireless Phones ..., 000000000000 ©600000000 $15'85
Shipping weight 12 1bs.

Permit us to let us send you FREE, with our compliments when order-
fng any of onr Receiving apparata, lesson No. 1 “The Principles of Elec-
tricity” or lesson No. 9 *“The Recelving Apparata” or lesson No. 14 “The
Operation of the Instruments” or lesson No, 12 “The Hook-Ups and Con-
mections” of our famens “WIRMLINS COTRNE,”

The Principle and Construction of Recelving apparata are described
fn these lexxons,

Just attach your free coupons to your order. IFor further information
consult colored section in this catalog.
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The “Interstate” Wireless Receiving Outfit

This 18 the outfit you have been
looking for. For the money it certainl
eclipses ever, thlnf that has been of-
fered heretofore fn this line. IT IS
NOT A TOY by any means, and while
we do not claim it to be a commercig]
set, wo do clalm that the amateur who
owns one I8 enabled to do excellent
work in all respects. On our house
aerial, in connection with this set, we
have dlstlnctl{ heard the Boston Navy
Yard, 300 miles distant, and were en-
abled, by means of the tuning coll, to
“cut out” the very strong interference
from the powerful station on the Wool-
worth Bullding, a quarter of a mile
awa{ from us. We therefore do not
think it necessary to add further praise
to this outfit,

The very best Instruments are used
in the “Interstate.” We do not belleve
in throwing things together, just to sell
the outfits. We don't save J)ennles. in
order to make you spend dollars, If
you don’t like the outfit, return 1it.
No. DBEI1500 That’'s our policy. Therefore we mnst
build it right in the first place.

This set comprises:

Our No. BX Standard Tuning Coil, bare wire wound, with two
patent siiders, hard rubber compositlon coil head and posts; our new
improved GALENA DETECTOR of wonderful sensitiveness, ONE OF THE
MOST SBENSITIVE 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 34 inch thick SOLID HARD 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 outfit it is ready
for use. Just attach the aerial to post 1, and ground to post 2, and the
"lllnterstgto" is ready for use. Full 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, 50-75 feet longz is required. For this you need
fOO or 300 feet of our No. D19219 Antenium wire and 8 of our No. AF10007
nsulators.

By using the No. AGE3071 Receiver the distance 18 increased from 20-23
per cent. With the No, BEK1307 Recclver still better results are obtained.

Size over all of this set s 9x6x¢ inches, $4 25
No. DBE1500 “Interstate” Wireless Outfit, as described.......... o

No. EEK1501 “Interstate” Wlreless Outfit, with No, AGES071 $5 50
Recelver ciraes a M
Shipping weight either DBE13500 or EPK1501, 4 1bs.

NOTE.—By using our No. BEKS8487 loading 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 pLinly heard.

Gentlemen :— Minneapolis, Minn,

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

Yours truly, C. BOOTH.
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The “Trans-Pacific” Wireless
Receiving Outhit

No. AKX1555

Just as its name implies =0 is the outfit, It is the outfit for long
distance, truly great distanoes,

Simplicity, efficiency, quality and low price.  These four words were
constantly before usx wlien this ontfit was being developed.  Your first
test of the ‘“I'rans-1'arific” will show you conclusively how carefully we
bhave adhered to our ideals,

The No. GEK14000 I'rofessional Loose Coupler, with a wave length of
4,000 meters, permits of its uxe for receiving all the commercial stations.
The coupler ftself is the simplest and most beautiful instrument of its
kind we have ever developed, and that ix saying much. The “U'niversal”
detector has been on the market many years and its rotary sliding ‘cup
(patent applied for) and double micrometer and spring adjustment are
really the acme of detector simplicity and efficiency,  The blocking con-
denser is not the ordinary fixed kind, but is our” No. ABI10000 Fixed-
Variable type which gives 3 capacities to work with, enabling a choice
of the once which will bring in the signals louwdest. The entire eutfit is
&uperbly finlshed and mounted on a finely polished base, Al wiring ie
done at the factory and the outfit comes redy for connections to an
aertal and ground. ‘There are four nickel-plated binding posts, each
appropriately marked by a neat etebed brass metal name plate.  No
receivers are furnished with the “Trans-Pacitic® outfit but we particu-
larly recommend our No, FX1305 Trans-Atlantle Phones, or No. G X6660
Government Phones,  This outiit hax received messages over 300 miles
with a 100-foot aerial 30 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 manufiacture of amatenr wireless equip-
ment, this outfit looks and works as theugh it had every bit of knowledge
iwe Hulh acquired in 12 years put into its remarkable value. Size 8x20x7Y%
n. high,

No. AKX1556 “Trans-Pacific” Wireless Recelving Outfit, com- $1000
plete as deseribed, no Phones............... 00000G0 O
Nhipping weight 15 1bs,
No. AFX1556 “Trans-Pacitic’’ Outtlt, with our No. FX1305
“Trans-Atlantic” Phones ............ Q00000 PN $16'00

Shipping weight 18 1bs,
GX6666 $17 00

No. AUNI557 “Trans-Pacitic™  Outtlt, with our N
“Government” Phones ............. 000006000000
Shipping weight 18 1bs,

Gentlemen:— Kenosha, Wis.
The finstruments arrived a few days ago and after giving them a
pretty thorongh test, | 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
unrolicited on the part of the ELECTRO IMPORTING CO., heing entirely
voluntary on my part. Yours respectfully, SIDNEY DERBYSHIRE,
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The “Electro” Intercity Sending Outfit
DESIGNED ESPECIALLY FOR BOY SCOUT SERVYICE

While we make
quite a few styles of
complete receiving out-
fits which are ail fully
cennected, the *“Inter-
city” outfit is 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. GEK1900 its low price.

The outfit com-
prises one of our well known No. DEK1088 one inch BRull-dog Spark Coils,
one No. EK9220 Spark Gaps, one No, ARBFE1117 Telegraph Key and one
special No. GE234D Sending Condenser, All the apparatus is carefully
mounted on a finely finished heavy ouk base in the bottom of which the
condenser s sealcd.

In opcration the outfit iz simplicity itself. Just connect aerial and
ground wires and your battery and you are ready for work. The outfit

as a range of 5 miles when used on an aerial 50 ft. long and 40 ft.
high. This range can be increased by the use of a larger aerinl. 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-
fectl‘{ on this outfit.

‘e do not hesitate to recommend this outfit to the most particular
customer for we know what excellent lanbor and materials we put in it
and know how well satistied every customer has been who has bought
one, and muny thousands have been sold in the last § years.

No. GEK1900 “Intercity” Wireless Sending Ontfit, complete as $7 50
described .....cociiiieiniiiinoranesccastrsosiciinnas *
Shipping weight 12 1bs,
No. AKGE1901 “Interclty” Wireless Sending Outfit, complete as descrlbed,
but with the addition of aerlai outfit No. 18X333, consisting of
125 ft. No. DE9219 Antenium Wire, one No. KK3339 Connector
and five CK1001 “Eleciro” I)Kry Cells. This makes
an absolutely complete sending outfit. I’rice com-
plete ..occv0eennnns cssesassne cresmosoanas . $10'75
Shipplng weight 15 1bs,
No. AEIK1902 “Intercity” Sending Outfit (53 mlle range) also No. CGE1500
“Interstate” Recelving Outtit (range 300 miles) also our No.
BX333 Aerial Outfit, and our No. DK1313 Switch, and §
No. CK1001 Dry Batteries. A wonderful outfit for all Boy
Scout Organizations for whom it was especiaily de- $15 90
signed. Price complete, as described..........c000 -
Shipping weight 25 1bs,

All these outfits whether No. GEK1%00 or No. ARIK1902 are supplied
with code chart of Morse, Continental nand 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 coils in 1911 and it is stiil giving
» good hot spark as if I had bought It to-day. FRANK DEVIDE.




The Electro Importing Co., N. Y., Mfrs. 25

The “Electro” “Arlington (NAA) Baby Timer”

De Luxe Receiving Cabinet
Wave Lengths: Min, 200 Meters; Max. 1,260 Meters

The “Arlington Baby ) _ A
Timer” is without ques- I
tion the most compact, the
amallest, as well as the
most wonderful little time
recelving cabinet on the
market to-day.

With a Tairly large
aerial, it will recelve sta-
tlons such as Arlington
(NAA) aver a distance of
1,000 miles with ease, For
.3 llt}le olutnlt IIt has no
peer_ In selectivity,

Very fine sclectivity s
had both with condenser
and tuning inductances,
The tuning is sharp and
accurate and yon will be
amazed at the clearness of
the received signals,

In this outtit a stand- No. HEK4433
ard Auto  Transformer
type of tuning inductance 18 used. This type makes for grent selectivity
as practically no encrgy is lost in the transformation. This makes it in a
sense more efficlent than most loose couplers on the market to-day.

The outfit acts similar to an interference preventer, hecause the varla-
ble eondenser s especially connected for eflicient gelective tuning.

The “Arlington Raby Timer” 18 recommended for use with an osecll.
lating vacuum detector for undamped waves ff external connections are
made a8 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 our De Luxe sets, the entire front of the outfit i1s made of
BAKBLITE. This material is now uscd in all high grade commercial
outfits, It 18 mueh more expensive than hard rubber. It has these
advantages: It has a beantiful 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. It does not rollect, condense or absorb
moisture—a very important point to consider in A wireless recelving
cabinct. Al our binding posts, switeh-points, nll wiring, ete., are directly
mounted on the Bakeclite Panel, This is the very best as well as the most
expensive method known to science to-day. Iut when you want a Radio
Cabinct, you want the hest. Rakelite Is° THR hest.  We can't afford to
use screw contacts so we solder every connection. It's expensive but it
makes & better outfit,

The variable rotary Condenser used is our famous 17 plate No.
BEK9240 type. None better cnan bhe made. The cabinet is of mahogany,
with a hand rubbed piano finish. Al workmanship i1s of the highest
grade throughout. Al metal parts heavily nickel-plated and hand buffed.
Six generous nickel binding posts and” four etched nawme plates are
furnished. a

Explieit dlagram showing hook-up as well as varlous clever connec-
tions is furnished with the outfit.

By placing a loading cofl in the aerial circult, longer waves can of
course be received with this outfit,

For a low priced radio cabinet outfit, this one is unmatched. Our
Mustration is but a poor attempt to convey an adequate picture to you.
You must see and try this outfit—words cannot descrihe it.

Size over all 8% x6x2? inches. Shipping welght 4 Ihs,

No. HEK4433 “Flectro” “Arlington (NAA) Babhy Timer” ar de- $850
scribed .................... ... et et e, O
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The “Electro” “Key-West (NAR)” Radio Outfit

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

Ilere is a high grade
long wave, long distance
euttit.  WIill receive mes-
sages from large stations
such as Key-West (NAR)
Florida, over a radius of
1,250 miles on a medium
aerlal.  Longer distances
with a larger gerinl.  Ar-
lington (NAN) time sig-
nals can be copied per-
fectly with elther a good
erystal or vacuum  detec-
tor.

For a hich grade me-
diwm  priced  outtit,  this
cabinet  cannot  be  sur-
passed, It standx in a
class by iteelf,

Wonderful  selectivity
ix pexistedd by the 13 plate
rotary  variable  conden-
ser,  which  ijs  shunted
across the secondary, This
condenser, by the way,
has o most decided influ-
ence upon the whole sye-
tem amd the tunine ean be
controlled very aceurately
by its meuans. Vor very
fine tuning, switeh selece
tors No. 2 and No, 3 are

NO, ADX Ittt nxedd,

In this outfit a clovely
coupled tuning inductanee of hixzhest selectivity giving peculiar qualities
is employed. The indnctances are wound on special tubes and their balance
ts so perfect that grenat scleetivity ix guaranteed.  Ou account of the elose
coupled transformer used, practically no energy is lost in the transforma-
tion, thus making the outtit more efficient than most loose couplers on
the market,

As the tuning Is very sharp most interfercnce can readily he elimi-
nated. The outlit thercefore in many respects is a fine interference pre-
venter,

Our “IKey-West NAR™ ant’it can be used with any kind of erystal or
vacuun detector.  We also furnish o dingram  showing how usdamped
waves ¢an be peceived  with this cabinet, nsing an oscillating vacuum
detector,

FULT. BAKELITE FRONT

A8 in all our De Luxe sets the entire front of the outfit is made of
RAKELITH.,  Thix material is now used in all high grade commercial
outfits. It ix far more expensive than hard rubber, It has these sddvan-
tages: A heantiful blaek tinish which it never loses,  Untike hard rbber,
it never warps. It is the hest electrical insulator, kinown to science to-
day. harring wone, 1t does not colleet, condense or absorh moisture —
a very important point to consider in a wireless receiving eabinet, Al
our binding posts, switeh-points, and all wiring, ete,, ure directly mounted
on the Bakelite Papel, ‘Ihis i< the very hest as well ps the most expen-
eive method known to science to-day. But when yon want a Radio cabinet,
you want the best. Bakelite is THIS best, Furthermore, every counection
is soldered, not simply o Serew contaet,

The variable rotary Condenser used inoour famous 43 plate No.
NNl type, None hetter can be made, IThe vabinet is of mabozany.
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with a hand rubbed plano finish, All workmanship 18 of the hi best
grade throughout. All metal parts are beavily nickel plated and Tnnd
buffed. . Six gencrous nickel binding posts uand seven etched name plates
are furnished,

Explicit diagram showing hook-up as well as various clever connec-
tlons is furnished with the outtit. By placing a loading coll in the aerfal
circult, longer waves can of course be recefved with this outfit,

This very handsome Radio outfit cannot be matched ‘anywhere at our
{:rlvp. It 18 not only very compaet, but s readily portable as well, It
ooks mare like a £30.00 outfit;: with its expensive Bakelite front, once ft
Is in your station. It s a Httle beauty all the way through and our {llus-
tration does not do it justice whatsoever., You pust see the “Key West"”
to fully apprecinte (t,

Nlze over all sxAx4% inches, Shipping welght 6 1hs,

No. ADX4444 “Electro”™ “Key-West NAR” Radio Outfit as
described ... . e e $14‘00

The “Electro” “Sayville (\—VSL)” Radio Outfit

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

Our “Sayville
(WSIL)” outfit” was
origlnally  planned
for jewelers' use, Ax
can be readily un-
derstood a jeweler's
oyttit must bhe of
commercial type,
mirst be highly se-
lective and  practi-
cally free from ine
terference,

Al this and
much more is ace-
complished with
this ¢ilicient set.

Time signals
from such stations
as Arlington (NAA)
are  received  with
the  greatest  case
over  a radius ot
Lovo  miles on an jE
aerial  having 1310
meters,  This ix ae-
complished with
any good eryvstal or
vacuum detector
on - larger  aeri:
the receiviug dix
tance of courso is No. AHN3$455
inereased,

Very sharp tuning is luad particularly with the center switeh selector
of the primary transfermer winding, The two, 43 plate, rotary variable
condensérs are particnlarty usefnl for tuning waves aronnd 20540 moters in
length, THE CONDENSEIRD AT CTIHIE RIGITT TTAR A RHORT CILRCGIT.
ING ARRANGEMUENT FOR INCREASING THE WAVE LENGTH. WIHEN
OPEN THIS CONDENSER REDUCES TIE WAVE LENGTII AND AMA-
AEUR STATIONS CAN THEN DE RECEIVED WITIL BASE,

In this outfit we v<e very eflicient, closely conpled tuning imluctanees
AND A SPECIAL VARIOMETER COTL placed at right angles to the tuning
Inductance.  This constrnction ix original with us and the entire arrange-
ment of closely coupled  inductances ix more etficient than most .oose
couplers, as practicaliy no energy is lost in transformation.
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The “Electro” “Sayville (WSL)"” Radio Outfit
(Continued)

This outfit 1s highly selective especially on long wave lengths. It is
an ideal Jeweler's set and the better, up-to-date amateur wiil be proud
of this fine set. Four binding posts for the phones are used in order that
two sets may be attached to the outfit.

Ry means of the three switch selectors nearly all Interference can be
eMminated, which is especiaily important when receiving time signals.

Our “Sayville (WSL)” outfit can be used with any kind of detector
either crystal or vacuum type. A diagram is furnished showing how un-
damped waves can be received with this outtit by using an oscillating
vacuum detector.

FULL BAKELITE FRONT

As in nll our De Luxe sets, the entire front of the outfit is made of
BAKBLITE. This material is now used in all high grade commerciai
outfits. It is far more expensive than hard rubber. It has these advan-
tages: It has a beautiful black finish which it never loses. Unlike hard

ubber, it never warps. It is the best electrical insulator known to science

to-day, barring none. It does not collect, condense or absorb moisture—a
very important point to cousider in a wireless recelving cabinet. All our
blnding posts, switch points, all wiring, etc,, are directly mounted on the
Bakelite ’'anel. This is the very best as well as the most expensive method
Xnown to science to-day. But when you want a Radio Cabinet, y>u want
the best. Bakelite is THE best.

To Insure the maximum of eficiency we solder every joint and contact.
This means longer range and a guarantee of long life for your outfit. We
don't use screw connections anywhere.

@ The two variable rotary condensers used are our famous 43 plate No.

DX9241 type. Nomne better can be made. The cabinet is of mahogany,
with a hand rubbed piano finish. All workmanship is of the bighest grade
throughout. All metal parts are heavily nickel-plated and hand buffed.
Eight generous nicket binding posts and scven etched name plates are
furnisbed.

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

By placing a londing coil in the acrial circuit, longer waves can of
course be received wita this outfit.

This highly efficient set stands ummatched in this country to-day. It
is of genercus proportions and represcents a good deal more than what
we ask vou to pay for it. It looks business and will give your station
a commercial lonking nppearance. Our fllustration does the handsome set
but seant justice, You ean’t adequately show mabogany, nickel and
Bakelite in a black and white fllustration.

Size over all 12x10x5% inches. Shipping weight 9 1bs.

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

When ordering one of onr Tuners, Loose Couplers, Y.oading Colls,
Recelving Cabinets, ete.; permnit us to present you free with our compli-
ments the following lessons of our famous *“WIRBLISS COURSE": lesson
No. 4 “The Principles of Wireless Telegraphy” or lessons Nos. 8 and 9
“Receiving Apparata” or lesson No, 12 “The 1look-Ups and Connections"
or lesson No. 14 “Operation of Instruments.”
© You will learn how to tune your station properly and how to get the
most out of your instruments. Just attach your free coupons to your
order. ¥or further information consult colored section of this catalog
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The “Electro” “Tuckerton (WGG)” Radio Outfit

DeLuxe Recelving Cabinet
Wave Lengths: Min, 780 Meters; Max. 3,20, Meters

The need of a genulne amateur suited set has beeu long velt by the
various manufacturers, and after g considerable amount of research and
experimental work, on our part, our engineers have finally devised an
outfit which will cover ALL the faults inberent 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 outfit while eminently suited for the better amateur class, g
bighly recommended for jewelers’ use, for the reason that the set {s
exceedingly compact and fool proof to a very high degree,

Time signals from Arlington (NAA) as well as other stations sending
out the time twice daily, are received with astonishing ease with this
outfit, signals are recelved over a radius of about 2,500 miles on a medium
size derial, 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 aerlals the receiving distance 1s of course Increased.

NO. BFX4466

SLIDES BACK AND I'ORWARD

This outfit is of the loose coupler type, especially balanced for fine
and efficient tuning. 7The loose coupler 18 of the very latest approved
type. The air space between primary and secondary 18 reduced to &
minimum. Both colls are wound with silk covered copper wire—not
enamel, the latter having proved inefliclent for all fine tuning.

The primary is connected to two switch selectors, (shown at left in
our fllustration). The selector switch at left connects every tenth turn;
it 18 used for coarse tuning. The s ector switch at the right connects
everx turn of the first 24; it is used for very fine tuning,

similar arrangement is used on the sliding necondnrg Here two
sets of switch selectors MOUNTED ON A BAKELITE PAN L are used;
the top switch is for coarse tuning, the bottom one for flne tuning., When
recelving, the switches of both primary and secondary are manipulated til}
the signals come {n with maximum strength,

An additional switch 1s included with the outfit which short circuits
the detector when the amateur wishes to transmit, so that the heavy cur-
rents produced by the transmitter do not affect the detector crystal. This
switch is located below the two primary switches. The switch 1s a very
essential part und has been overlooked in the past by ALL comranies
manufacturing wireless cabinets.
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The Electro “ Tuckorton (WGG)” Radio Outfit
(Continued)

For selective tuning the secondary should be loosely coupled with the
primary by puolling it out from the primary and carefully tuning the
secondary eor left-hand condenser. It will be found that exceptionally
fine tuning is obtained with this arrangement when once experience fis
ebtained 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 gras&nlng one of the secondary switch knobs.

e outfit 18 so designed, and the circuit so nrrnn;ied that it is pos-
gible 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 exceedlng 4,000 meters. Two of our No. DX8486 Tuning Coils
can be connected in series and will work satisfactorily, ln conjunction
with the *“Tuckerton’ receliver for receiving wave lengths up to 6,000
meters, with a moderate size aerial. 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 Audion, there should be no trouble in receiving
u&;)pean stations such as Nauen and Ellwiese 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 plano finish.
All workmanship IS of the bighest grade throughout. All metal parts are
heavily nickel-plated and band buffed, Six generous nickel binding posts
and five etched name plates are furnished,

FULL BAKELITE FRONTS

As in all our De Luxe sets the entire front of the outfit is made of
BAKBLITR. This material is now used in ail high grade commercial
outfits. The switching panel of the movable secondury is of Bakelite too.
It is far 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 insuiator, known to sclence
to-day, barring none. It does not collect, condense, or absorb moisture—
a very lmportant point to conslder in a wireless receiving cabinet. All
our bindlug posts, switch-pointy, all wirlng, etc,, are directly nmounted
on the Bakelite Panels, This is the very best as well as the most expen-
sive method known to science to-day. But when you want a Radio cabi-
net, you want the best. Bakelite is TIIE best. Every connection fis
goldered. We don't use screw contacts anywhere.

Our “Tuckerton” (WGG) Ontfit can be used with any kind of erystal
or vacunin detector. We also furnish a diagram showing how undamped
::‘vaves can be received with this cabloet, using an osclilating vacuum
etector.

This very fine De Luxe cabinet is without a shade of doubt one of
the greatest bargaing in the country to-day. It has been designed for
professional work and will stand a good deal of abuse. Its like will
pot be found anywhere, It is not a small set nor too large to be
clumsy; it is jJust right, works right and keeps on working right, long
after you 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
fltustration does it a great injustice, IHow can we show the piano fin-
ished cabinet, the Bakelite fronts, he sparkling posts and the “works"”
in a lifeless pleture? When you hold the ecabinet in your bhands and
after you have tried it you will appreciate just how much we underesti-
mated it. \We ean build outfits better than we can talk about them. Try
us and see. Look at our testimonlals, they talk better than we could,

Kize over all is: 21%x7x63 inches, Shipping weight 15 1bs,

No. BFX4466 *“Electro” “Tuckerton (WGG)” Radlo Outfit as $26 00
described ... .ttt . o

Pear Sirs:— Hamilton, Ont., Can.
1 bhought one of your IS, tuning coils and two of your detectors and
must say they work flue. ¥, HOLIDAY, JR.




The Electro Importing Co., N. Y., Mfrs. 31

The “Electro” Commercial Wireless Receiving Outfit

Our long experience in quantity manufacture has enabled us to design a
-standard commercial re-eiving “outfit which, for price, finish, durability,
flexibiiity, tuning qualities and long range, i3 absolutely unsurpassed, {t
will tune to any wave length from 200 meters to 10,000 meters and the
selectivity is so perfect that interference is absolutely impossible. Guar-
aoteed under normal conditions and when used with an aerial 150 feet
loug and 100 feet high to receive 2,000 miles,

=

No. GEX1387

Case is of solld mahogany hand rubbed and finished thronghout and
closing entirely to make it dust proof. Convnient handles also nianke it
portable, Coupler is of navy type of mahoegany with switches on the
primary, one of which controls the winding in groups of ten turns and
the other in individnal turns. The secondary has a switch of odd but
eflicient design. There is a 43 plate rotary condenser across the primary
which can be disconnected at will by a switeh,  There is also g 43 plate
rotary var.able condenser across the secondary. llor extra long wave
lengths a loading coil with 7 points is provided. Two detectors, one a
crystal type and the other the celebrated Radioson, ensure alwavs one
detector in good order. For the most perfeet results with both detectors
a rotary potentiometer and proper switches are provided as is a suitable
blocking condenser. Needless to say all wiring i8 concealed and all switches
are mounted on hard rubber and wherever possible of the rotary type.
The binding posts are large, and well finished and all marked by aickel
name plates. A1l metal is nickel plated and jolished. One pair of 4%
obm “Government” receivers are furnished nnd of them nothing more neod
be sald, Altogether it forms an outfit designed for commercial work,
esrecially an ships. The outfit is absolutely guaranteed in every respect
and of all those supplied by us not a single owner hns mnde one complaint,

Cabinet size is 48x16x20 bnt the size can be slightly altered to suit
special needs, Net weight is 50 Ibs. $75 00
No. GEX1387 *“Electro” Commercial Receiving Outfit as described .

Shipping welght 80 1bs,
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The “Electro” “Nauen (POZ)” Radio Outfit

De Lnxe Recelving Cabinet
Wave Lengths: Min. 150 Meters; Max. 3,500 Meters

No. CIX4477 ¥

One of the finest desiguned radio outfits which was ever brought
out by any radio concern is our *“Nuauen (1’0Z)" Radlo Outfit which con-
stitutes the most modern receiver.

This outfit 18 )0 designed that the circuit is capable of receiving both
undamped and damped wave stations. it has a minimum wave length of
150 meters and a maximum of 3,500 meters which covers practically the
eutire range of wodern radio practice.

FEvery “Nauen” outfit which we furnish is thoroughly tested in every
respect ; both for efticlency and operation. The outtit haus a range of 3,
to 4,000 miles with the use of a vacuum detector and a moderate size
antenna. With a crystal rectifying detector, it is possible to use this set
to receive stations 2,000 miiles away, under ahmnost all conditions, tbus
enabling the amateur to receive messages at all times which is impossible
with most of the upparatus put out by other companles.

This Is the only outfit which will stand severe usage, a8 the con-
struction of the various parts of it is 8o rigia and durable that it may be
bandled in any manner. It is the only outfit really suited to club use
where it i8 continually handled by the various members.

The cost of this outfit is so small as compared with usual high grade
receiving sets, that it makes it applicable for ordinary radio club use,
and we are certain that 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 atations. In recelving
Jong waves, switch blade No. 1 is turned towards the right, add the sec-
ondary is placed well within the primary. The secondary switches are
placed on the extreme right hand switch “point, thus using the complete
winding of the sevondar{. The pointer of the left band condenser should
be set at 100 of the scale, tbus giving maximum capacity to the outfit.
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The “Electro” “Nauen” (POZ)” Radio Outfit
(Continued

In receiving short wave lengths, gsuch as 600 meters and, below, switch
No. 1 is re-set to contact on the left in order to connect the right hand
condenser in series with the ground, thus decreasing the natural wave
length of the outfit, The switches of both the secondary and primary
:n '!:nnlpulnted 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 primary and carefully tuning the
secondary or left-hand condenser. It will be found that exceptionally fine
taning is obtained with this arrangement when once experience 13 obtained
ia the matter of handling the various parts of the outfit.

This outfit is of the latest approved oose-coupled type. The secondary
and the primary come as close together as is posslbfe without touching
each other, The mondar¥ slides back and forward on two nickel plated
thick brass slider rods. It slides with wonderful ease and is pushed in
or out of the primary by merely grasping one of the secondary switch
knobs. These switch selectors are mounted on a BAKBLITE panel which
slides back and forward with the secondary.

The outfit is so designed, and the circuit 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 fn the circuit by connecting in
switch No. 2 to the right, it is possible to receive continuous wave sta-
tions, It is pnecessary to conmect an additional loading coil in the aerial
circuit to recelve 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 conoected in series and will work satisfac-
torily, in conjunction with the *“Nauen” receiver for recelving wave
lengths ug to 6,000 meters, witb a moderate size aerinl. 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 Eilwiese.

Two variable rotary condensers are used, the No. 9240 and our
famous 43 plate No. DX9241 type, None better can be made. The cabinet
i8 of mahogany with a hand rubbed piano finish. All workmanship is of
the highest grade throughout. All metal parts are heavily nickel plated
and hand buffed. Six generous nickel binding posts and four etched
name plates, are furnished.

A diagram 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 witb 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

As in all our De Luxe sets the entire front of the outfit i3 made of
BAKEIATE, This material is now used in all bigh grade commercial
outfits. All our binding posts, switch-points, all wiring, etc., are directly
meunted on the Bakelite Panel. This is the very best as weli as the most
expensive method known to science to-day. But when you want a Radio
cabinet, 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 finvst of our De Luxe
sets, is head and shoulders above any Radio receiving outfit, selling at
twice or thrice the price we ask for it. It {8 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 pbones and a good detector.

We wisb you could come to our factory and look at this outfit for
the fllustration 'conveys but little conception of the fine appearance of
his our best outfit. You must see the “Nauen” to a;s;reclate it.

8ize over all 17%x11%x7 inches, Shipping weight 15 lbs.

Ne. C1X#477 “Electre” Nauen (POZ) &.d

scribed ......... 0000000000000 0 .'.o. 0 OntIIt ... der s39'w



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

“Electro” 300-Mile Receiving Outfit

A really excellent outfit that is dependable, tunable within a wvery
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.
S B SLRIY IS 1 FK10010 Junior Fixed Condenser,

1 pr. No. CX8090, 2,000 ohm Phones. 1 No. BEK9240 Rotary Variable Con-

v denser.
1 No. BEKS8487 Loading Coil. 1 No. AK2501 Code Chart.
1 Wircless Course in 20 Lessons, 1 Blue Print of Connections.

Wire for Connections.

No. ADEK3030 ‘FElectro” 300 Mile Recelving Outfit, complete as
described ..nuerriinnnens eanrenns . $14.50

Shipping weight 12 1bs.

“Electro” 500-Mile Receiving Outfit

An outfit which will give results comparing very favorably to those
given by most so-called “professional” sets. Tunes perfectly and has
perfect interference protection, Tbe 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. HY 14000 Professional Loose 1 No. BEK9210 Rotary Variable Con-

Coupler. denser.
1 No. AEKT777 Universal Detector. N
1 No. BEK8487 Loading Coll. 1 No. FK10010 Junior Fixed Con-
1 pr. No. DX8070, 2,000 obm Re- denser.
GERTe: 1 No. AK2501 Code Chart
1 Complete Wireless Course in 20 ) - .

S80N 8. 1 Blue Print of Connections,
Wire for Connections,

No. AHEKS3050 “FElectro” 500 Mile Recelving Outfit, complete
as described ................. seesranscsssece

$18.5¢

Shipping weight 25 1bs.
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“Electro” 1000-Mile Receiving Outhit

The outfit you have been looking for. Simple to operate, sure to give
results and beautifully finished. Its range of 1.000 to 1,700 miles is certain
with an L aerial of 4 wires, 150 ft. long and G0 ft. high. Will receive
undamped wave statlons with a tikker and has frequently received foreign
messages in New York. Ilas remarkable tuning capacity and perfect inter-
ference prevention,
Outfit consists of:

1 No. HX14000 Professional Loose 1 No. CEILSS8SS Detector.

Coupler. 1 Blue Print of Conncctions.
1 No. HEK4500 Loading Inductance. 1 Complete Wireless Course in 20
2 No.dDX!Y.’ﬂ Rotary Variable Con- Lessons.
ensers. -
1 pr. No. FX1305 2,000 ohm Trans- 1 No. AK2501 Code Chart.
Atlantic Phones, Wire for Connections.

No. CCEKS100 “Electro” 1,000 Mile Receiving Outflt, as described $33 50
Shipping weight 30 lbs. ©

“Electro” 1500-Mile Receiving Outfit

tated at 1,500 miles but has done 3.000 miles very regularly on 1 ©
wire acrial 175 ft. long and 80 ft. high. The finest example of an assembled
fostrument outfit possible to produce. The tunlng range i8 unusual, its
work on undamped waves with a tikker’lperfect and its every part as sub-
stantial as it is possible to make it. he finish on every instrument is

superb,
Outfit consists of:
1 N% AF]X1399 Navy Type Loose 1 No. CEKS888 Detector.
'oupler. v 0000
1 No. IEK4500 Loading Inductance, > h%o':(?elzlser‘ Rotary  Variable
2 N‘:,'e,r,)sﬁ;"_‘“ Rotary Variable Con. 1 Complete Wircless Course in 20
1 pr. No. GX6668 3,000 ohm “Gov- Lessons.
erument” Recelvers, 1 No. AK2301 Code Chart.

Wire for Connections.
No. DBGE3015 “Electro” 1,500 Mile Receiving Outfit, as
described ............coiiiiiiiiiiiiiioninn.. “2‘75
Shipping welght 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 Coll. 1 No. AK2501 Code Chart.
1 No. IE9221 1 pint Leyden Jar. 1 Complete Wireless Course in 20
1 No. BK9220 Spark Gap. Lessons.
1 No. CE1118 Telegraph Key. 1 Blue Print of Connections,

Wire for Connections.

No. FX2003 “Electro” 3 Mile Sending Outfit, as described...... sG w
Shipping welight 12 1bs. °
* This outfit can also be had for a range of 5 to 8 milles by substi-
tuting one of our No. DGE10688 one Inch Bull-Dog Spark Coils and addmg
3 No. CK1001 Dry Cells, making up our

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

“Electro” 15-Mile Sending Outfit

An outfit that any amateur can be proud to own. Its range 1s ooms
servatively stated and has been greatly exceeded on a 75 ft. 4 wire aerial
40 ft. high. Its tuning is sharp and the emitted wave very penetrating.
Finish excellent throughout.

Outfit consists of:

1 N% RXIO&) 2.inch Bull-Dog Spark 8 No. CK1001 Electro Dry Cella,
o

1 No. DX&271 BElectro 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 Chart.

Wire for Connections,

Ne. AHX2015 “Electre” 15 Mile Sendiag Outfit, as described.... $18.00
Shipping 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 outfit that has done wonderful .work, A range
of 75 to 100 miles is not at all unusual, Gives a bhigh pitched and sharp
note that is easily read and very dependable, The tuning is very simple
and uansually sharp,

Outfit consists of:

1 No. AGES050 34 K.W. Transformer 1 No. DGE531 Glass Plate Con-
Coil.

denser.
1 No. BHES000 Electrolytic Inter- 1 No. DE8001L Fused Knife Switch.
rupter. 1 No. AKX2382 Rotary Spark Gap.
1 No. DX8271 Blectro Sending Helix. 1 Blue Print of Connections,
1 No. BX#212 Wireless Key. 1 Complete Wireless Course in 20
1 No. APR10V99 Key Condenser (to Lessons,
absorb spark). 1 No. AK2501 Code Chart.

Wire for Connections

We. CBEK2050 *FElectro” 50 Mile Sending OutfAit, as described.. $32 50
Shipping weight 90 Ibs. *

“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 gradé
apparatus as combined here has sent as far as 207 miles using 8 4 wire
aerial 100 ft. long and 60 ft. bigh. Tunes sharply and clearly and holds
its adjustment. It is as dependable as any professional outfit can be
made.

Outfit consists of:

°1 No. CAX9281 1 K.\W., Closed 1 No. FX9600 Osclllation Trans-

Core Transformer, former.
1 No. BX9212 Wireless Key. 1 No, AKX2382 A.C. Rotary Spark
1 No. AEK10099 Key Condenser (to Gap,

absorb spark). 1 Complete Wireless Course in 20
1 No. DGE531A Special Glass Plate Lessons,

Condenser. 1 No. AK2501 Code Chart,

Wire for Connections

Ne. DEX2100 “Electro'’ 100 Mile Sending Outfit, as described.. $55.00
Shipping weight 125 Ibs,

® 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,
maeking the entire
No. AAGX2200 “Electro” 200 Mile Sending Outfit, as described.. $ll7.m
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 Gaiena and far more sensitive than ANY other crystal ol
minerni, RADIOCITE 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
ts used with a medium stiff phos-
phor bronze spring, or with a stiff
gilver wire, about No. 30 B. & S,
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
springs, but 1t is best to set it in
Hugonium soft metal. Money re-
tunded if our claims are not sub-
stantiated.

Shipping weight 2 oz.
No. EK3938 Generous plece of test-

ed RADIOCITE, Pre-
paid ......... 5000000 $0‘

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

Cleveland, Ohio,

Electro 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 beat forty different
ways and back again, 1 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 Obm
phones. This set was used
merely for the purpose of test-
ing Radioclte and the results
obtained “knocked me off my
feet.” I have not yet tried it
on my big set hut if it works
as good as it did on the small
set—why, I'll have “some” set.

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

“THE ULTRA SENSITIVE ELECTROLYTIC”

This detector to-day is with- (Patents PI’ending.)
out question one of the most sen- P
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 years of expensive ex-
periments and embodies features
new and unique.

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

The acid as well as all other parts are sealed in the detector, It {s
absolutely clean and safe, and it is adjusted to its highest sensitivity at
the factory., Every 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 18 always ready without adjustmont on your part.

The Radioson 18 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 aeroplane, shaky boat, train or automobiles where violent vibrgtion
is inevitable, the Radioson cannot be matched and this regardless of its
higher sensitivity over other detcctors,

It is necessary to use two dry cells (three volts) in connection with the
detector. These cells may be of very small size, such as a fiashlight 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 is 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 loses part of a message on account of bother-
some as well as anunoying 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 1t
seem to have a beneficent effect upon it. It does not matter which way
the Radioson 1s hooked up, that is, whether the anode or the cathode is
connected to the aerial; it works with the same intensity either way, In
this respect it 18 exactly like a crystal detector and as a matter of fact
works exn(-tl{ 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
life of the detector.

The Radioson 1s absolutely guaranteed by us in all respects. We
guarantee safe delivery to you under all circumstances. We will further-
more refund your money to you upon proof that the Radioson 18 not exactly
as represented by us.

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

slde of a very sensitive Galenn and it is not only louder, but clearer and

always in adjustment. V. E. Smith.
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The “Electro” Radioson Detector
(Continued)

The Radioson is only sold complete as shown. Radio-
son exchange cartridges are only furnished to users of the
instrument erovldlng the orlginal cartridge is returned to
us either whole or broken.

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

The cartridge is easlly snapped in and out by simply llttlug the spriong
upwards, There are two extra large nickel binding posts. Size over all
4x215x3%. All metal parts are triple nickel plated and highly polished.
Base is felt covered. This extremely neat instrument has already been
introduced in a nuwmber of commercial radio stations.

The very highest degree of sensitivity of the Radioson Detector is
brought out by the use of our No. BX9255 Rotarg Potentiometer. On
account of the very minute amount of current used by the Radloson only
a potentiometer will provide the fine control that will bring out the best
that is in this remarkable detector. Of course, a potentiometer i3 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’”’ Radloson Detector (complcte)............ $4 50
Shipping weight 2 lbs. O

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

RADIO “DE LUXE” CRYSTAL SET

FOR COMMERCIAL, NAVY AND ARMY OPERATORS

L..e is a very efcient outit which
every Radio Operator should have oo
his table or carry in his pocket. It is:
“The right thing In the ht plase,
and the right place for the right thing.”*

No more hunting around for that
plece of crystal when the sigoals are
not coming in strongly, no more soiled
and broken crystsls lying around is
drawer's corner.

Our Radio *‘De Luxe’’ Crystal Set oot
only obviates this, but the high class
minerals furnished with the outAt wiil
prove a boon for every operalor.

The outfit consists of a water- and
dust-proof, air-tight box of special con-
struction, as per fllustration. The box
can be carried easily in the pocket oo
account of its flat and neat shape.

It contains:

Oune piece of tested Radiocite.

One piece of tested Galena.

One piece of tested Silicon.
Furthermore, one 18 Karat Gold Cat-
'm:" ar;d l.;o lhoslhphor bronze eat-

whiskers of different shapes.

[ CFE3EH 1t is not necessary for us to indulge
here upon the merits of our ‘“‘Radioeite’ Crystal, as it is in universal use to-day in all well equipped
Radio Stations; we will, however, add a few words of explanation concerning the quaiity of the
two other minerals which we furnish with our set:

We use only Galema of the best and purest grade, especially selected cubic crystals, carefully
tosted_and uitra sensitive.

Osr Sllicon is fused material, imported by us from England, and we have a good sized stock
of same always on hand. Every piece is selected and tested, the same as our Galena and Radiocite.

Our tested Minerals should be handled only with pincers, never with bare fingers. We recommend
strongly the use of the Gold Catwhisker with our “'Radioeite.”” It is epecially lnvaluable on board
ships, as the gold ean‘t rust and no oxidation can set in between the point of the catwhisker and the

minersl.
Me. BX3131 Radie ““De Lexe'’ Crystal Set, as described above..................
Shipping weight 1 lb. $2.00
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THE “ELECTRO” RADIOCITE DETECTOR

NO. CEKs8888

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

POSITIVELY THE MOST SENSITIVE CRYSTAL DETECTOR MADE

FEATURES

Gold Catwhisker Ultra-Sensitive
Bakelite Base 3% in. Felt Sub-base

Non jar-out Adjustment lLock
Quadruple adjusting Range Non Surface-leaking
Long distance tested Rotary Detector Cup

LI 7200777772,

There are to-day hundreds of crystal detectors on the market—many
good cues, and more bad ones. Ilowever, but few of them are built along
sclentific lines. and most of them leave It to you to select whatever crystal
you care to use,

Common faults with other detectors:

Wood or marble bases. Both leak, and badly at that, particularly the
latter, due to metalllc veins,

Nearily all detectors are easily “jarred” out,

Nearly all have catwhiskers or contact polnts 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 “Eiectro” Radiocite Detector constructed along sclentific lines by
our Mr. H. Gernshack, {s the outcome of ten years of experimenting to
develop a REAL detector which should have none of the many faults listed
ubove. Not alone has Mr, Gernsback succeeded in solving the baffling prob-
lem, but the Radiocite Detector has many other fine polnts not found In
uny other Instrument. Mr. Gernsback in whose laboratory can bhe found
1lmost every style of detector ever made to-day uges no other type than
the Radlocite. You wil feel the same way ence you have used it for ten
winutes.

The Radiorite Detector combines sclence plus good constrvetion, plus
highest sensitivity known to-day, plus horse-sense, No funny springs,
levers, balls or other expensive freak contraptions are used. Buf what
we do use is the best that meney can buy. Everything 18 on a | ¢:nerous
scale, no skimping 1s allowed.

CONSTRUCTION

BASE.—We use Bakelite 34 IN., THICK the best Insulator known to-day,
as well as the most expensive, Marble, Wood, Composition, Hard Rubber
ALL LIAK, either due to poor Inherent insulation or by surface leakage.
On a damp day the best hard rubber base leaks, bBecause it condenses
woistiire, thus making a shunt between binding posts, ete. Bakelite does
uot do thia. Nelther does it warp or crack. IT 18 PERFBCT,

ADJUSTMENT.—A\ heavy bronze casting, triple nickel plated WEIGH-
ING 14 1b. carries a very heavy shaft on both xides of which are attached
two hard rub%er knobs 115 In. in diameter. In the center of the shaft a
small tubunlar rod is inserted, earrying the little thumbserew “R.’ which
in tcrn helds the eatwhixker wire, " By this simple method the catwhisker
.an be exchanged for another one in tive seconds. Now look at the lllus-
tration and observe the stot in the Iarge casting.

This simple slot makes it possible to LOCK THE CATWHISKER by
means of the hard rubber adjusting knob “A” WITHOUT DISTU"RBING
THE CATWHISKBR ADJUSTMENT IN ANY WAY WHADSOEVER., The
knob *“A” simply locks the central rotating shaft, without displacing the
catwhisker as much as a millionth of an inch. No other detector has 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 18 Infinitely better than
u single hand adjustment,

Moreover with thix detector, BOTTI ITANDS REST ON TIHE TABLI
while adjnsting. Al theve features must appeal to the wireless enthusinsts
who know how difficult it ix to adjust the average detector,

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

Mast detectors are out of sdinstment i largze part of the time, simply
recanse the tip of the tine catwhisker oxidizes, Le,, rusts, Gold does not
i xidize hence we uxe it. You will he surprised how little adjusting ‘he
Daddiocita pponires

QUADRUPLE ADJUSTING RANGE.~This wonderful range is only to
be found in the Radiocite Detector. It positively beats everything for
quick and complete scarching out of the most sensitive erystal <pot.

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

2. Pushing the knobs from one xide to the other (3 in. mnvetwent
altows for this) gives the catwhisker ample lateral motion.

3. The Rotating Detector Cup, rotated by means of the knuriel in-
sulating ring, serves to bring almost every point of the erystal under the
catwhisker.

4, Sliding the Detector cup backwards or forwards completes any
possible adjusting that can he imagined.

¥inally the detector can be screwed on the table with the e¢rystal
towards vou or away from you, The adjusting is accomplished equally
well elther way.




The Electro Importing Co., N. Y., Mfrs. 43

NOT JARRED OUT.—This i3 a very important feature. The long fine
catwhisker wire is so light that it needs a very heaylgﬂknock to displace
it. To deaden any jar or kriock we employ a 3§ IN, ICK SOFT FELT
SUB-BASH (not shown in fllustration). his makes the detector practi-
cally jar proof. Think of this when you want te buy a detector.

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

Radlocite is the most sensitive crystal known to-day barring none., It
{s more seusitive than galena, zincite, or silicon. Evidence?

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

BACH DETIECTOR TBSTED FOR SENSITIVITY AND FOR LONG
DISTANCE. .Before the Radiocite crystal is set in the Reotary cup with
“Hugonium,” it is tested by two operators, under actual working condi-
tions, Ouly the very best and most sensitive crystals are used in this
detector.  You will be amazed at the sensitivity of this crystal; there is
nothing like it, Long distance records are broken every week with Radio
cite, 1.000, 2,000 miles are every-day performanees. Will you use the best?

All workmanship and finish highest throughout. All metal parts are
triple nickel-plated and hand-buffed, Two very large binding posts are
used. The Rakelite base is highly finished. The bright nickel on the
biack Bakelite base gives the whnle in-trument a rich appearance, not
possible to reproduce adequately in our fllustration, which at best does
the J:lstrllrgantq sceant justl (-9i 1 D

Rize Ix414Hx2 in. Shipping weight 8.

No. (IK8888 “lLlectro” Radiocite Dctector, a> described..... 000 $3°50

=

“Electro” Cardboard Tubes

We have had such a persistent demaund for cardboard tubes for *
winding radio coils, Tesla coils, high frequency coilg, phantom
coils, and for all other kinds of similar experiments, that we
finally decided to st these.

All our tubes are made of special gray seamless
board aud there are no seams showing on any part of
the outside of the tube. 'I'hey are perfectly No. 62
smooth and clean, while the most e
important part is that all our
tubes are absoluteiy accurate and
erfectty round. These tubes are

uilt of specially treated paper,
are aged and are guaranteed not
to shirink even after being treated
with shellac or other compounds Bl
after winding on the wire, This -
ts an important consideration, as most ordinary mailing tubes are nnt 1t for
winding purposes bhecause they shrink after a certain tiue, the wire then
becoming toose. This is absolutely obvinted by onr specinlly treated tubes,
and they will save quite a good denl of annoyance, time and materinl wasted
as must hecome apparent to any experieneed Experimenter who has ever had
to do work of this kind. Yes, our prices are high, but our tubes are sworth it.

The color of the tubes is light gray; sizes over all are as follows:

No. 61—4-11/16 in. high: 4% in, diameter; 14 in. wall
No. 62—5% in. high; 514 in. diameter; % in. wall

No. 63—7Y, in, high; 48; in, diameter: % in. wall
No. 64—12 in. bigh; 23 in. diameter; %4 in. wall
No. 65—30 in. high; 5% in diameter; 1% in. wall

The No. 65 tube is not shown in our illustration as it is a very large size,
This type is used in our regular No. 4500, 15000 meter loading coil. We
guarantee these tubes will please you. Once used, always used.
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*“Electro” Cardboard Tubes
(Continued)

At the present time we are not prepared to furnish any other tubes than
the omnes listed here, aithough 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 filled, Get our prices first.

No. 61 “Electro” Cardboard Tube, as described, each............ $0 25
Shipping weight 1 1b. -
No. 62 *“Electro’ Cardboard Tube, as described, each............ $0 35
Shipping weight 1 1b. =
No. 63 “Electro” Cardboard Tube, as described, each........ $0 35
Shipping weight 1 1b. .
No. 864 “Electro” (ardboard Tube, as described, each............ $0 25
Shipping weight 1 1b, B
No, 65 “Electro’” (ardboard Tube, as described, each............. $0 75

Shipping weight 5 1bs. .

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 all this de-
tector is presented at a lower price than many
more 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
failings 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,
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
competitor2®who copied it exactly in appearance thongh not in material
or working (&uallty. Better make sure you get the best by ordering the
“Electro’ to- a‘y.

The' base {8 of solid hard rubber composition, 34 in. thick, selid
standard heavily nickeled and polished 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 properly
cofled 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.

{ reason of the fact that the contact spring moves through an arc
and the crystal cup moves on_ an eccentric, every spot on the cup can be
touched. The spring being held down by a screw cannot slip and lose its
adjustment due to vibration. Size of Detector, 3153x3% in.

No. ABES700 Detector complete as descrlbed, ....cccvvevcvccccens $l 25
Shipping weight 1 1b. *
No. AEK9701 Detector as described but with a TESTED “RADIO- $1 50
CITE” crystal, the best there Is.....c 00000 rs0srcses O
Shipping weight 1 1b,

NO, ABE9700

A plece of TESTED GALENA, set in the Detector-cup with HUGO-
NIUM soft metal ia furnished with No. ABE§700 Detector and s pilece of
TESTED RADIOCITE set in the Detector-cup with HUGONIUM raft
uetal iy furnished with No. AEK 9701 Detector.
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The “Electro” Universal Detector Stand

WITH ROTARY SLIDING DETECTOR CUP

Our Universal Mineral-Crys-
tal Detector Stand was devised
by us after long experimentin
and stands in a cldes 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 over other similar ones.
By studying the {llustration 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 back and
forward in the metal slide. ANY NO. AEK7177
PART OF THE DETECTOR
SUBSTANCE can thus be touched by the detector point. Ours is the first
detector to achieve this. FKurtherniore, the entire cup can be slid out
entirely and another ont substituted in $ seconds. The upper double
spring arrangement has a blunt brass peint, to make contact with the
crystal or mineral. A phosphor bronze cat-wisker contact not shown io
the illustration is supplied with. each detector.

The novelty 18 that with this Detector we furnish a quantltg of SOFT
MBTAL which is packed around the cryvstal or mineral into the detector
cup. This soft metal, HUGONIUM, 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
n;gusted on an insulating base. Two hard rubber binding posts are pro-
vided.

When yon huy a detector you are buying the most important part
of your wireless receiving outfit. The finest recelving set is no better
than its detector. When you buy the “Electro” Universal Detector stand
you are buying a time tested piece 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 GALPNA CRYSTAL:
B, Size overall 234x41’~3 in.

No. AEK7777 New Uuiversal Detector Stend, se de‘crlbed...sl m
Shipping weight 1 1b. O

No. CE7778 Hugonium, soft metal, to mount crystals or so .35
minerals, oz. bottle, Shipping weight 4 02....v...

No. CETI?8

Geatlemen :— Jersoy City, N. J.
Am just after receiving my Universal Detector and Busses and omy
very much pleased with both, especially the Detector.
ANDREW SCHMIDLAPP,
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The “Electro’’ Tuner

3300 METERS
PATENTED FEB. 1, 1910

NO. DX8486

The “Electro Tuner' which we present is undoubtedly one of the best
examples of a high grade commercial tuner. We were the very first firm
building this style, and there is no doubt whatever that this tuner is the
most popular one we* manufacture. The type described herewith is the
tenth style evolved, ahd 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 tune. The same thing is true of plano strings and
tuning forks,

The tuning eoil for wireless purposes accomplirhes a similar purpose.
Roughly speaking, if your friend has an aerial 60 feet 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. I}y moving
one of the sliders your aerial (connccted to the tuner) will be made arti-
ficially longer. I'inally the slider passes a point where the total length of
the tuner wire has reached 20 feet. 'T'his, ndded to the aerial, gives 60
feet total—you are in tune with your friend's station. Thus a tuner
accomplishes the purpose to tune in in other stations, to tune out unwanted
ones, ete.,, ete. In other words, though your aerial is not very big, you
can, with the ald of the tuner, select the signals from other stations
having larger aerials than yonr own.

The wave length of the “KElectro Tuner” with 100-foot flat top 4-wire
aerfal 100 fect 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 Eurcpean
stations perfectly. According to the latest researches it is BARE WIRE
WOUNXND by our special process, The convolutlons approach up to 1/100
inch and are wound with amazing precision, making finest tuning possibie.

Gentlemen :— Moscow, Idaho.
I roceived order all O. K. The tuner was better than 1 had expected.
The wire and ground ciamp 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 3% meter. The wire is secured by means of a
secret process and we will exchange any coil WITHIN TWO YEARS IF
THE WIRRE SIIOULD COMBE LOOSE OF ITS OWN ACCORD.

All woodwork is8 of hest seasoned oak, hand rubbed finish cf the
highest order. The base hae holes 80 the instrument can be screwed to the
table or wall. The two metal slider rods are double nickeled and highly
polished. Our well-known bhard rubber sliders are used, one BLACK for
groutnd, one RED for aerial. This feature is found only on our instru.
ments,

QOur 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 onl‘\; one that can ciaim this truthfully. Besides being
made of hard rubber, grouns® through your body by way of the slider
is impossible. There are fur of our famous hard rubber binding posts,
which give the tuner that “classy” appearance. FEach post is marked. W
stands for the wire couvolutions; 8 for slider.

Size of tuner over all, 13x7x7 inches.
Shipping welght ¢ lbx, $4 00
No. DX8486 “‘Electro Tuner” double slide, as described..... ¢

The “Electro” Tuner, Jr.

PATENTED FEB, 1, 1910

While the “Electro”
Tuner previousty de-
scribed may be used to
*‘tune in” for the larg-
est stations, we have
had a large demand for
& Double Slide tuner
of a smaller design
and present our friendt
with »nur “Electrg
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 adjustiment. Our Patented BALL BRARING Slider is used on this
coil. It has 4 hinding posts,

The construction of thix coil iz the acme of perfection. 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 tiine and can not pos-
slbly wear out the wire. No other coil can claim this. Springs rubbing
against the bare wire, as found in other coils, wear the wire down quickly,
and the coil must be rewound. This is impossible with our coil. Ours
is eheaper at the start, and cheaper in the end. Ilere’s how we make this
little marvel. INDS—polished hard rubber composition. A fine insulator
wonderfully strong and beautiful to look at.

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

SLIDER RODS—Solid Square rods highly nickel plated and polished.
They are made to laxt 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 POSTS—are solid hard rubber compositiou. <Can’t short
circuit, make perfect contact and look rich.

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

No. BX9950 “Electro Tuner, Jr.” (double slide) as described.... $2 m
Shipping weight 2 1bs, *
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The “Electro” Loose Coupler

RECEIVING TUNING TRANSFORMER
Patented Feb. 1, 1910

While an ordinary tuning
coll is admirably suited for
ordlnarz work it 1s 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 many stations
are working simultaneously,
we must have an instrument
which is capable of tuning to
an exceedingly fine degree
and be able to ABSOLUTELY

NO. DBE12002 t:me out ANY unwanted sta-
tion.

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 selevtlvltﬁ' than
any similar instrument on the market NO MATTER WHAT ITS PRICE.
Certain far off stations come in quite loudly even if the secondary is
pulled clear out as far as it will go, that is, the air distance between
primary and secondar{) 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, Personalliy we prefer the Radioson Detector as the
signals come in very much louder, )

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

Wood parts are of polished hard wood: metal
bnickei plated. The wire on the primary is bare wire
wound after the latest process, ensuring high effi-
clency; 3 hard rubber binding posts and twe gen-
5 erous metal posts are provided as shown. If the
A Atmas @+ Lcoom o Variable condenser {8 not used, vost No. 1 remsins
B v‘.:-‘a:."..i':....:..;'wm unconnected,

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

The secondary, projecting from the right has a large hard rubber
switch handle, which carries a nickel switch blade. This blade plays over
6 contact points, to 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 18 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 Plck up wave lengths up to 800
meters and as the majorlty of comn ercial 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 {s adjusteqd,
move secondary up to the centre of primary, then adjust slider till signals
come in loud; then move secondary back and forth, whlle moving the
switch kneb back and forth, till position is found where signals are

loudest. Now the variable condenser i8 adjusted. Dimensions: ngth of
base 12 inches, width 8 Inches, hcelgh‘t over ?12 orl;isb::ches.

DBE12002 “Electro” Loose Coupler, as desc
Ne- Shipping weight 5 1lbs, “'25
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The “Electro” Professional Loose Coupler

(RECEIVING TRANSFORMER)

The loose coupler which we present berewith is the outcome of long
and careful experimentation to produce an article that really does away
with 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 diameter 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 guarintee it to do anything and everything, even the
most expensive loose coupler on the market to-day will do.

NO. HX14000

This coupler i{s made of hand rubbed, plano finished mahogany througl-
out. Primary winding 18 of bare copper wlre wound by our speclal
grocess and there is one of our well known patented Hard Rubber Ball

liders conveniently located on the side. This slider makes perfect contact
»n only one turn of wire at a time and never wears out the wire. The
secondary wound with green silk covered cop{)er wire is calculated for
long wave lengths and the crowning feature of it 1s the secondary switch-
Ing arrangement attached to the secondary. There are 8 switch points
to the rotary switch which 18 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 mimimum of time,
particularly when qui tuning 1s necessary. Thus the switch knob 1s
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 1s only found in “Navy™ style couplers and
this is the first loose coupler ever !glnced before the public, making use
of this expensive as well as ultra-efficlent feature.

Kindly note that the entire secondary rotary switching arrangement
Is bullt of selld MOULDBD HARD RUBBER, not wood or composition.

Also note gnrtfvularly that the secondary coll heads are of MOULDED
HARD RUBBER COMPOSITION not wood.

Dear Sire:— Newark, Ohle.

I have one of your Loose Couplers, Fixed Condensers, Detector and
2000-ohm phones and am able to pick up Duluth, Minn. (DM), aleng with
other stations, I can bring them In very plain with your leose ceun N

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

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

///////{////////////ﬂ///////////////////////////I/////////////////////////////////////////////////////////G

(See article by Mr. 8, Curtls of the U. &, Navy in December, 1818, N
issue of THE ELECTRICAL EXPERIMENTER, Using this iden-
tical coupler In connection with other apparatus, Mr. Curtis on the
U. 8. 5. New Jersey, laying off Massachusetts could hear the Nauen
(Germany) station in broad daylight—8,000 miies!)

LIS 1L 11T EIL2 LI I LI LI AL IS II LIS IS L LIS IS LI LI LIS LIS L LA LILLL LI LS L L1 S SIS 111184 112>

Vgh'nt other $8.00 Loose Couper could perform such an extraordinary
record ?

Only first class material i8 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 five large nickel binding }»osts. two for the primary winding,
one for the primary slider and two for secondary winding. The loose
(-oulpler has a wave length of 3,000 meters without the use of a loading
coll.

The ‘“Electro” Professional Loose Coupler is guaranteed to do the
work of any professional loose coupler, regardless of its price. Note size
of this loose coupler, base 1514x71x7% high. Length of P’'rimary is 5%
fnches; lehgth of Secondary is 4% inches.

No. HX14000 Professional Loose Coupler .........ccc000veevsonee $800
Shipping weight 10 1bs. o
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The “Electro” Navy Type “3 in 1” Coupler

PEER OF THEM ALL

NO. AFX 13499

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
Tyse Couplers on the market now, but we feel confident that you will
fiud in this instrument features that you never thought possible in such
a Coupler. We claim 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 coil, as well as a variable con-
denser, the three instruments being all built in the one case. On the
Navy 'l‘yge Coupler nmo sliders are used whatsoever, the tuning being
accomplished entirely by means of rotary knobs or switches. At the



The Electro Importing Co., N. Y., Mfrs. 51

upper left side you will find twenty-four switch points for the primary
tuning, wiile at the upper right there are twenty-four switch po{)nts for
cutting in single turns, on the primary, thereby giving one turn to the
coil for every switch point.

This latter feature i3 bighly important when workin with an Audion
or a valve type Detector where exceedingly fine tuning Es necessary; this
improvement ix one only found in professional couplers,

The third switch at the lower left side controls the variable condenger
which i8 also necessary for extremely fine tuning, while at the lower right
side is found the loading coii, by which long waves can be tuned in with.
out taking recourse to a sepdrate instrument.

The secondary, wound with silk wire, is calculated for extra long
wave lengths, 'I'bere 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 plli(-lcnc'y in the minhmum of time, Pnrtl(-ularly 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 thne,

With this Coupler most all of the large stations can be heard with a
fair sized aerial on account of its long wave length, and there will be but
few stations indeed from which you cannot receive with this Coupler.

Only first-class material is used in connection with this instrument. All
nickel plated work is hand buffed, not merely polished., There are four
large binding posts at the left, two small binding posts for the teiephone
reccivers in front. The secondary eoil 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, almost unbreakable and offers
much better insulation than hard rubber.

This Bakelite plate is placed at a slight angle in respects to the appa-
ratus; this makes the working very much easier thun 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 follows: 19 in. long, 7% in. wide, 6% in. high. Ship-
ping weight 14 Ibs.

No. AFX1399 The “Electro” Navy Type “3 in 1” Coupler, as $16 00
described. Price .............cviiieiiiiniiinieenns O

. _
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The “Electro” Vario Selective Coupler
CABINET TYPE

In presenting this outfit the
only introduction necessary, is
consideration of the fact, that
an outfit of this type convinced
the D). I.. & W, Rallroad that
long distance communication
with trains in motion carrying
small low azerials was not only
possible, but eminently prac-
tical.

It consists of a highly se-
lective induction coupler of the
cabinet type in which all tun-
ing is done by switches acting
on switch oints, eliminating
sliders ehtirely, There are
three of these switches: one
marked primary, having 235 con-
«act points, another secondary
with 7 contact 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 weve 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 finish is superb, the entire cabinet belng made of highly polished
mahogany, with switcbhes 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 phones and detector), being only 2 lbs,
especially recommends it for service under conditions where space is at a
premium or where weight must be kept down.

The loudness of signals recelved 18 due to the variometer effect intro-
duced in this outfit which eliminates all open or dead ends in the windings.

This is one of the smallest and most compact long distance wireless
receiving outfit manufactured and we particularly recommend it FOR
RECEIVING TIME SIGNALS as sent out by the various U, S. 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. DEKS300
Radioson Detector and our No. GX6666—3000 ohm Government Phones.
No. FEK11000 “Electro” Varlo Selective Coupler (no phones or $6 50

detector). Shipping welght 5 1bs......oocvenn.te o
No. AHX11001 “Electro” Varlo Selective Coupler, complete with No. GX6868

Government 3000 ohm Phones and No. DEKS8300 $1800

Radioson Detector. Shipping weight 10 1bs........ O

The “Electro” Loading Coil

In order to receive messages from sta-
tions using very long wave lengths it be-
comes necessary to use a loading coll in
order to increase the natural wave length
of the ordinary tuning coil or loose coupler,
Our loading cofl has a wave length of ap-
proximately 5,000 meters. If placed in series
with either our No. DX848% or No. BXHIG0
tuning colls, or our No. DBE12002 coupler
(in series with the primary) or our “Inter-
gtate” outfit it becomes possible to catch
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 coil enables one to recelve 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 eannot be used by itself alone.
These progressive times when your amateur is only satisfled with re-
celving 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 recelved without a loading coll such as we offer
here for®” so Jow and reasonable a price.

We,cannot praise this wonderful instrument too hlghlg and once used
you wlﬂ not do without it. It 18 made entirely of hard rubber composition
with large hard rubber handle and hard rubber binding posts, All metal
parts are niekel i)lated and highly polished; its size is in. in diameter
and 1% in. in helght. The dlameter of the hard rubber thumb handle is
1 im. P} GUARANTEB SATISFACTION. $2
No. BEKS487 Electro Loading Coil, as described. Price........ e

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

There i8 & distinct need of an extra long wave 22 IN. HIGH
loading inductance for use in receiving the long
distance undamped sigmals from such stations as:
Nauen-POZ; Eilvise—~OUl; Arlington—NAA; Tuck-
erton—WGG; Darien—NBA; Clifden—5CN; Sayville
—WSL and over twenty other bigh powered, long
wave stations in all parts of the world. As an
example, the Nauen, Germany, station (call POZ)
transmits on either 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 wbat fascination
for the amateur, now that we bave 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
such as we present to our patrons herewith. These
waves can Dot be received otherwise. R

We are confident that our *“Trans-Oceanic” long
wave tuning inductance will meet every demand
that can be made of it. It is adjustable by means
of a seven-point switch mounted on the base in a
convenient gosltlon. as shown in the {llustration,
which /vy the way does the Instrument but scant
justice. " The inductance of the winding has been
carefully balanced and lproperly divided up in six
equal sections, in the latest approved manuer 8o
that when used with a four wire, 300 foot flat-top,
“L” ghaped aerial, placed 100 feet above the ground,
in cobnjunction with our Navi type or other large
size loose coupler, wave lengths up to 15,000 meters
and more can bhe easily tubned in. Tbis counsiders
that the loading inductance I8 conbected in series
with the aerial and -the loose coupler primary.

The long wave lengths mentioned are also within
your range when the coll is used in the secondary
coupler circuits, as for instance in the Armstrong
book-up, which requires two of these coils for the
secondary or vacuum valve circuits (for exact con-
nections see The Electrical Experimenter, page 632,
for .‘\iarcb,ag)le; also g:gelgg, .{anua)ry, 516, Issfue NO. HEK4500
and page 337, November, , 1ssue) and one for
the aerial or primary circuit tnless 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. 1If this inductance is
employed with a 500 foot flat top, “L” design aerial, placed 100 feet ahove
the ground, IT 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 lengtb capacity. such as our “Navy type,” i8 used with a vacuum
valve detector {“beat” producer) the following auxiliary apparatus is
necessary besides three of the ‘“Trans-Oceanic” Inductances:

» Three .001 M.F. No. DX9241 and two .0004 M.F.; No, BEK9240 variable
/mdensers; one No. ABE10,000 .003 M.F. fixed variable condenser. It it
presumed of course that you Lave or intend to grocure the loose coupler,
vacuum valve and phones, which latter should be of 2,000 to 4,000 obhms
wesistance—the bhigher the better.
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The ‘““Electro” *“Trans-Oceanic” Loading Coil
(Continued)

If 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 clreuits; a “Tikker” aeross
the stopping (tixed) condenser, No. ABI10,000 type; our *Navy type”
coupler; two No. DX9241 .001 AM.F. variable condensers and °'phones.  No
detoctor or vacuum valve is necessary. The Tikker should make about 200
interruptlons 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 pitch of the
received signal can be altered as desired by varying the capacity of the
variable condensers in the Armstrong circuits; in *Tikker” circuits the
pitch is variable by changing the Speed of the Tikker interruptions.
Good hook-ups and a discussion on “Tikker” civcuits are given on page
632, March, 1916, ELECTRICAL EXPERIMENTER.

The “Trans-Oceanic” long wave inductance measures 32 INCIIES HIGH
by 8 inches square at the base, The extra heavy tube is machine wound
with a single layer of single silk covered, pure copper magnet wire of
ample size to keep the obwnic resistance down to a minimun. SMALL
COILS WOUND WITH FINE WIRE PRESENT A HIGII OHMIC RESIST-
ANCE AND CONSEQUENTLY A HIGH DAMPING PIPFEAT. TIIS IN-
DUCTANCHE HAS THE LOWEST DAMPING FOR ITS SPECIFIC INDUCT-
ANCE VALUE, OF ANY SIMILAR INSTRUMENT ON TIHE MARKET-—
BAR NONB. The taps from each section are brought down inside the
instrument and through the hollow base to the multi-point switeh shown
in the illustration. No more reaching up in the air aund tiring your
arms while adjusting the inductance. All wood-work is hand-polished
mahogany, piano finish, Metal parts heavlly nickel plated. AIl parts sub-
stantial and well designed. Nothing to wear out or collapse at a critical
moment. The “Trans-Oceanic” is really a commercial instrument in all
respects: in design, werkmaunship, efliciency and appearance. Order it to-
day and he convinced.

No. HEK4500 “Trans-Oceanic” Undamped wave loading coll. $850

..... feieiasssseasonns sesesavactesaare

Price . . Ceesaseas
Size 8x8x32 in. over all. Shipping weight 15 1bs,

The “Electro” Sliders

The accompanying cut (actual size) shows our
hard rubber ball-bearing slider (patented I'eb, 1.
1010), It is the acme of perfection and surpasses in
efliciency, quality, accuracy, any slider ever placed on
PATENTED the wmarket.

As it is non-metallic, 1t slides over the rod with

EEB,! astonishing ease. NO MICROPHONIC CONTACTS
he | are possible with this slider, no jars in the telephone.
IIOANe: The brass ball is pressed evenly on the tuning cofil

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. CE222 It can never stick, but responds at once. quickly

: - and with astonishing ease. ALL OUR INSTRU-
MENTS ARE EQUIPPED WITH OUR PATENT SLIDER, WITHOUT
EXTRA CHARGE,

NOVEL FEATURE. We have devised the same slider in BRIGHT RER
COMPOSITION, for the Aeriai slide, and therefore equip all our double
alide tuners, couplers, ete., with one black and one red siider. This original
feature is a distinctive departure, We lead as usual. Sizes over all ¥ x%xlp
fneh, Our uew slider fits any Y -inch square rod.

No. CE2222 Hard Rubber Slider (black) complete with ball and $0 35
BPFINE cv.varrecrestoanvetescaaneass 00000000000000000000000 00000 c
No. CE2222a Hard Rubber Slider (red) complete with ball and $0.35

OPPIBE ciocesncsens.

‘Shipping ‘welght 3 ‘oz each.
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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 lon ex‘}mr‘lmentlng and is the
SMALLBST AND NBATEST wireless con-
denser ever piaced before the punblic. It
bas the largest sale in the U. S, of a
condenser of this class. It is entirely
made of hard rubber cowmposition and has
hard rubber binding posts. Size over all
28¢x11% in,, weight 3 ounces. This con-
denser is used mostly to shunt across the
telephone receivers and is invaluable 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 1dea in connec-
tion with this instrument is that the dia-
gram of connections is pressed right In the NQ. FK10010
condenser top as seen in lllustration, (Ex-
planation of diagram (see ill.): ‘T.T. telephone recelver (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 acconnt of the Increased recelving range of the station. The
condenser itsclf is sealed in the case and there are no parts to get loose
and form bad connections,

One use for which this condenser is particularly adapted is in the grid
circuit of a vacnum type relay such as the Audion, etc. It is here that
its small capacity and special construction make it particularly valuable.
Here also does its muperior dielectric prove valuable for the ordinary surge
that occurs will never break down its insulation.

A comparatively recent development of the regenerative clircuit such as
the Armstrong makes use of small fixed capacities. For this purpose the
No. FK10010 Junior Fixed Condenser is hard to beat. Its capacity is right
and fixed and above all every condenser ls exactly like every other one
of its kind making them perfectly balanced and interchangeable.

Of course a very comimon use for the No. IFK10010 Junior Fixed Con-
denser is as a blocking condenser where a very small capacity 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 iow price and size make par-
ticularly useful is in conjunction with the test buzzer where it can be
used to produce a better wave form.

This condenser will positively last a lifetime and cannot be punctured
unless vou connect it across the spark coil, CAPACITY is .0165 M. F.
No. FK10010 ‘*Electro” Junior fixed Condenser, as described.... $O 60

Shipping weight 4 oz. ¢

Gentlemen :— West Hoboken, N, J.

Some time ago I purchased onc of your “Interstate” receiving outfits,
and 1 wish to say that this outfit HAS FAR EXCEEDED MY EXPECTA-
TIONS,

A friend of mine purchased a tuning coil (a $2.00 coll) from another
firm in New York City. 1Ikis coil in 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

43 PLATE
SIZE

17 PLATE
SIZE

$0)50

$

I8

NO. DX9241
The beat rotary variable condenser made.
While the rotary variable condenser of the slide plate variety 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 rotar{ 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 table or instru-
ment board. THIRD—THIS CONDENSER IS THE ONLY ONE NOW ON
THE MARKET WITH CONNECTIONS AT THE BOTTOM as shown in
the fllustration. This form of construction costs us a whole lot more but it
makes a better instrument and cleaner wiring for you., No longer is f{t
necéssary to run unsightly wires up to the top of your condenser, for
our connections are onl &; in, above the table level. Cover is made of
highly ’Follshed hard rubber compgsition with a large scale that is easily
read. he handle is knurled and a very convenient size. The pointer {is
very 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. Plates are of a special metal alloy, properly spaced
with separators milled to .0005 of an inch, and so supported tbat they can
never 8 lP or short circuit. The base is of one piece of hard rubber compo-
gition, with a beautiful finish that will stay on. The case is a special hard,
clear flint glass cylinder, and by an exceedln%ly simple arrangement be-
tween same and-the base, oil may be kept in it without the slightest
possibility of leaking. Binding posts are our celebrated hard rubber
which look fine, make perfect contact, vet cannot be short circuited.e If
you want the finest rotary variable condenser ever built get the “Electro.”
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No. BEK9240 has 17 plates and a capacity of .0004 microfarads,
No. DX$241 bas 43 plates and a capacity of .001 microfarads,

No. BEK9240 “Electro” Rotary Variable Condenser, 17 Plates,
Blze 434x23% In.......0eeinnsinnnn. et innean $2.50

Shipping weight 2 Ibs,
No. DX8241 “Flectro” Rotary Varlable Condenser, 43 Plates, $4m
Blze 434x2%% In....................... 5000000000000 M
Shipping weight 3 Ibs,

The “Electro” Fixed Variable Condenser

THE BIGGEST VARIABLE CONDENSER VALUE IN THE U, 8,

This {8 one of the greatest innovations ever originated by us. Tuis
condenser nugersedes our No. ABE10000 wood case type and has the
following striking improvements. The case contains two fixed condensers
of different capacities. If the switeh 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 is in circuit, On point 3 the
large condenser is glaced in circuit. Thus it y
will be seen that three distinct capacities are

rovided for in this condenser. It is a proven
act that different stations are heard with varg-
ing degrees of intensity, all depending on the
capacity of the ground (blocking) condenser.
Very few persons realize that they cannot hear
certain stations for the sole reason that their
fround condenser is either too high or too low
n capacity. For that reason this new style
condenser was evolved by us and it has found
the instant approval of thousands of wireiess
enthusiasts.

It is of especial value when used on re-
generative wave circuits where a variuble Con-
denser is desirable, yet fixed capacities are es-
pecially needed. It also fits in perfectly on NO. ABE10000
small recefving outfits as either a primary or
secondary loose coupler condenser, Its convenient shape and rotary system
of operation is what will make its first appeal to you. Then will come
its wo(ll'king qualities tbat wiil convince you that our ciaims are not exag-
erated.

& This instrument i3 built on strictly scientific principles 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 all regular
wirelexs requirements. The switching arrangement is uninque and we abso-
lutely guarantee that nelther the switch lever nor the switch blade will
comeé loose even through excessive use of the instrument. Contacts are
of the gelf cleaning low resistance type.

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

Sizes are 4 in. x 134 In. Shipping weight 1 Ib,
No. ABE10000 “Electro” Fixed Varlable Condenser,............ $1'25

Dear Sirs:— . Vanceburg, Ky.
T rerelved he motor all right and I like it very much, also ““The Else=
trieal 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
instruments in the wireless
receiving set is the rotary
variable condenser, yet, it is
strange to note that little at-
tention and experimenting
has been devoted to making
it more perfect than rotary
types using intersecting

lates. Slide plate condensers
iave faults that are hard to
eliminate, such as, short cir-
cuiting, jamming, low capac-
ity and impossibility of get-
ting zero capucity, inability to
use in a horizontal position.

We therefore devoted our
attention to the solution of
the rotary condenser problem,
and have evolved a new type,
using an entirely new me-
chanjcal principle of operation
ellminating ALL the defects of the rotary plate type. As will be seen by
the illustration of the rot:ary condenser, the working parts are entirel
encased in a neat oak box, tinished in the natural grain and highly polished.
A large rubber handle that s in the handiest position imaginable
is used for manipulating the condenser, while a polnter indicates the pro-
portion of the total capacity in eircuit, on a neat scale. Two of our bard
rubber binding posts are used on top of the box to make the connections
to the recelving set. The apparntus being entirely contained in the 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 uai-
son, with no friction or opportunity for wear. It is Impossible for the

* condenser to get out of order in conséquence,

Among the many features embodied in our
condenser, we may state the most Important as
follows: The working parts do not intersect,
and nothing can bind or drop its adjustment.
The conducting surfaces heing 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 leust tem
times that of any other variable conden-er of
equal dbneansions., The insulation is perfect, and
breakdowns are impossible, However, it wust be
understood that this {8 a receiving condenxer and
not to be used on a transmitting outtit or other
gource of high tension current. It will not break
down under statie currents from the air which
flow through the receiving apparatus. No plates
with sharu edges being used, leakage Isx impos-
sible. Short-circuiting of the condenser is im-
yossible nunder any circumstances, The parts
{)ehlg simple and  working with little friction
or wear, give the apparatus a long life, far in

el ¢xcess of other (-nnrdensel;nl‘ - 1 D
g > It is fool-proof. nothing being in sig or
INTERIORBVEENW expoxed so that It may be tampered with, This
variable condenser will work in any position. We have made the appa-
ratus with the handle on the side, so that the arm of the operator may be
rested while adjusting the condenser, giving greater accuracy, and less
effort in the mapipulation, No tightening screw or nut is needed to hold

NO. DX3500
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the adjustment at one place. It is self regulating and holds any adjust-
wment after the handle has been.left at the point desired. No amount of
sbaking or vibration can affect the adjustment,
Finally, it is the best condenser at any price on tbe market, and you

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

As usual we lead—others follow—and copy.

Size, 934x6x4% inches. CAPACITY 01 M, F. $400
No. DX38300 Gernsback Rotary Variable Condenser (Patented).. g

Shipping weight 7 1tbs,

The “Electro” Professicnal Wave Meter

FOR WAVE LENGTHS FROM 180 TO 1800 METERS

The up-to-
date wireless
amateur to-day
wants niore than
a sending or re-
ceiving outfit
or both. He
wants to know
what be i8 send-
ing and what he
18 receiving. Re-
alizing therefore
the need of the
radio enthusinst
for an accuruate
measuring in.
struinent we de-
voted a great
deal of time and
money to per-
fecting one that
would  produce
the maximuin of results with the simplest of instruments and with a
maximum of accurac: even wheu in the hands of a mere novice.

Our Professional Wave Meter ennbles you to easily find out what wave
length you are emitting and therefore to tune your station to comply with
the law which requires an amateur station to use a wave length of 200
meters or less. he law goes further and says you must ewmit a wave
with a decrement of 1/10 or less. Our wave neter enables you to so tune
your station so it will emit a wave form acceptable to the government.

In other words, our I'rofessional Wave Meter enables you to read
wave lengths of either recelving or sending stations, also to obtain capaci-
ties, inductances and decrements, and then when yon are through using
your wave meter as such, JUNT ADD A LOOSE CO'PLBR, TAKE OFF
YOUR INDUCTANCE COIL AND YOU IIAVE A FIRST CLASS RECEIV-

ING OUTFIT.
WHAT IT CONSISTS OF:

Our Professional Wave Meter consists of two standard and accurately
wound Inductance colls on a seasoned nnd polished mahogany form having
two neat separable connectors conveniently mounted for connections to
either of fhe coils, This form s ulso cailed the exploring coil. When
net in use it sets on n handy peg on the polished muhogany bhase. For
connections we supply a 5 ft. silk cord. The detector is our standard
No. ABK9701 RADJOCITE DETECTOR whose sensitivity is so weli known
tbat it requircs no furtber mention. The condenser is our accurate ang

Yhen orderin§ one of our Wave-Meters, let us send you free with
our compliments, lesson No, 14 “Operntion of the Instruments” or lesson
No. 19 “The Mathematics of Wireless Telegrophy” of our famous “WIRE-
LESS OOURSE” containing everything about Wave-Meters.

Just attach coupons No, 14 or No. 19 to your order. For further in-
formation see cslored 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 is possible to make them and yet are so simple
that they require no expert or trained user to get perfect results with the
fnstrument. For readings we supply an accurate plotted curve that is of
course absolutely essential. Altogether ever{ Ipart is of very high grade
and assembled by expert mechanics so it 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
incoming wave bring the exploring coil close to your tuning coil or loose
coupler and follow the same procedure,

Accuracy is guaranteed within 3 per cemt.; sufficient 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 1s 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 an{ good wireless receiver wili 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. HX4488 “Flectro” Professional Wave Meter, complete....... $8'00
Size 7x14x6 in. Shipping weight 10 1bs,

No. BEK4489 *“Electro” Professional ave Meter Inductance only, with
¢ windings on one form, (see illustration) with plug con-
nectors and 5 ft. cord and 2 cord tips. Price...... . $2

Size 4x15% in. Shipping weight 1 1b. D

The “Electro” Ground Clamp

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

“A wireless outfit is not better than its weak-
est part”— which 1s 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 I;i, in. to
2 in. diameter. A tinned lug is provided to
attach wires. Clamp is installed in less than two
minutes. Tools needed to install: A screwdriver
. 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. pAE\OOOS «Electro” Ground Clamp, as described, each...... $0 15
Shipping weight 4 oz. .
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The “Electro” Radiotone

HIGH FREQUENCY SILENT TEST BUZZEBR

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

The RADIOTONE is NOT a
mere test buzzer, it is infinitely -
more. Mr. H. Gerusback who
designed this iustrument lubored
incessantly to produce an instru-
ment which would imitate the
sound of a high power Wireless
station as heard in a set of

pbones. This actually has been . :

achieved in the RADIOTONE. si% LLLID

This instrument gives a wonderful high pltch:d MUSICAL NOTE in the
receivers, impossible to obtain with the ordinary test buzzer. The RADIO-
TONE is buiit along entirely new f{ines; 1~ is NOT an ordinary buzzer,
reconstructed in some manner. The RADIOTONE bas a single fine steel
reed vibrating at a remarkablv bigh speed, adjusted to its most efficlent
frequency at the factory. Hard sliver 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 serews, which in themseives
oroclaiin an fustrument as unperfected.

75 ORM W 1924
TELEPHORE -
RECOVER

Yes, the RADIOTONE {s 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
§ou have to adjust yonr detector you appreclate 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 otber inside of
the phones? Nothing like this with the RADIOTONB, You hear the
sound where it belongs—in the phones.

How do we do 1t? First the steel reed 18 so constructed that it cap
not possibly create a loud sound in the air surrounding it. Then by
aconsatlcally insulating the entire electrical unit, and by providing a beavy
felt base for the Imstrument. all outeide sound is dowe away with,
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The “Electro” Radiotone (Continued)

The casing Iis 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
smiall 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 exceptionallg beautiful
instrument, one you will be proud to
show to your most critical friends.

As already mentioned the RA-
DIOTONB is equipped with an ex-
ce{)tlonnlly heavy green felt sub-base.
Thls gives the instrument a very dis-
m— tinctive appearance,

The RADIOTONH 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 IP"OSITIVBLY NOT STICK at
do so many test buzzers on the market to-day, and which must ofter

be adjusted.

. RADIOTONE LEARNER’S OUTFIT

No instrument lends itself 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 RADIOTONE, however, lends itself admirably to this purpose. 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 practlcing.

Fig. 2 shows what a real learner's Radio Code Outfit counsists of:
You require first the RADIOTONE; second a dry cell; third our No.
1PK1024 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 ail cases the condenser MUST be used.

If 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.

Ag will be noted but one metallic line wire is required. The return
circuit mag be the ground as indicated. Bach station consists of one
RADIOTONE, one or more dry cells (according to distance); one of our
No. CI1118 telegraph keys; one No. FK10010 Junior Fixed Condenser;
two No. BK1024—75 ohin recelvers (of course a single receiver may be
used) ; one No. DES075 5-foot receiver cord, and one No. AX8077 headband.

It wili 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 parents usually
objeet to the incessant rat-tat-tat.

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

ize of instrument over all 2% x18; fn.
No. 1K1800 The “Electro” RADIOTONE, as described..... 00000 $0 90
Shipping weight 1 1b. *

Ne.1008
fLiCTRO)
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“Electro”” Wireless Telephone Receivers

ERY few people realize that the wireless telephone receiver, without

exception, is the most important part of a wireless receiving set. A
sensitive detector is practically rendered useless if used in connection with
a poor set of phones, while on the other hand a detector of but poor sen-
sltf'lty, 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 outfit, 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. 1o each case you get exactly what you 'Ipay for. It's the ex-
perience first and then the material which counts. hien, also the reputa-
tion of the firm. We could go on a long tirade telling you how many
governments, and unniversities use our receivers EXCLUSIVELY, we could
dazzle’ you with phenomenal figures of our output in telephone receivers,
we could publish bushels of testimonials from satisfied customers, but we
prefer to tell you how our phones are made. it probably will convince
you better than anything else.

MATERIALS

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

The permanent magnets in all our wireless receivers are made of the
highest grade tungsten steel, manufactured for us expressly in Sweden
and imported by us. After the magnets are blanked out to shape they are
hardened glass hard, There is a big waste in this process as many pieces
warp o badly that they cannot be used, Iach blank is then tested for
hardness by an inspector and no blank that ecan be scratched by a file
i8 acceptable. Such blanks are scrapped, Consider that this steel costs us
from 35 to 40 cents per lb. before blanking, when domestic steel can be
had for from 16 to 20 cents. Then consider 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 pleces, which perform a very important function, must be of
the softest possible iron, Nothing but the best grade of imported Swedish
fron_will do, and not all grades of it eliher.

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

There is at present—we are

80TTy to say—no suitable No. 43 ";"1'!'
enamel wire made’in the United W
States, None scem to have the #
high insulating values of the u- AN
ropean  wire and the domestic &k B
wire of this size, furthermore, “

tears 80 easily that it cannot he
used in a high speed wiuding
wmachine.

There have been some con-
troversics a< to the use of enamed
wire fur wireless receivers in the
past. To this let us say that up
to 1909 we used single silk cov-
ered wire exclusively., Exhaus-
tive comparative tests have
shown that enamel wire is in-
finitely more eflicient, and since
1909 we have used it almost ex-
clusively. Since 1012 we have
used nothing but enamel wire
windings. The highest American,
as well as European authorities
have long come to the same con-
clusion; all ISuropean radio re-
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celversl- alre l{gw wou:u}] with

enamel wire. We cannot here go .
into a lengthy technical dlscus- Cl“”,"f Materials
slon a8 to the great merits of We Use in Our Phones

enamel wire; sufice 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-magnmetic results, always bear-
ing in mind, of course, that the nearer the windings to the core the more
eﬂ?clent the electro-magnet will be. Thus, in 1909, each one of our No,
FGE1305 receiver spools were wound with 5700 turns of No. 44 B. & 8.
silk wire. We now use 6,600 turns of No. 43 B, & 8, wire—a heavier wire
(carrying more current) and wlndlnf almost 1,000 more turns wire in the
same space, without increasing the distance between the pole plece and the
last la{er. This example makes it clear why our receivers are now so
infinitely more sensitive than ttey were in 1909, It also explains why they
are more sensitive than most olaer makes,

“Resistance” is a very empty quotation in connection with a radlo
receiver. Thus, if we could use German silver wire in our receivers we
would save severai thousand dollars a year, Of course, it is absolutely im-
possible to use this wire (aithough some unscrupulous makers are still
doing it), for the reason that resistance wire “chokes” almost ali signals,
We are not even satisfied to use good copper wire, hence our specifications
for enamel wire invariably cail for the highest grade electrolytic copper.
This costs quite a little more, but we get from per cent. to 3 per cenmt.
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 engl-
neering to-day. The highest authorities have written books an 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
diaphragms made of strange materials, as well as in strange shapes. There
are dlarhrngms of pure nickel, some of the new magnetic alloys, some
made of the latest silicon-transformer lron, some with curious holes and
curious lammations, somne made of iron wire, some made of mica with iron
center, etc., ete, Our experience leads us to doubt if there is a con-
cern in the country who lays greater stress on a_ diaphragm than we do.
For our better receivers eiach diaphragm is bhand 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 lmgortant as well as interesting operation 1s the winding
of our telephone bobbins. A specially constructed machine does this work
having been constructed in our own shops for our requirements. Fig. 1
ghows 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 s
wound to 5,500 turns and so on. When the hand of the dial arrives at the,
gay, 6,600th turn, a bell rings and the operator stops. As our wire is
remarkably uniform, the resistance of each bobbin wili not vary for more
than 1 to 2 obhms. The wlndlng machine proper, 2, i8 operated by am
electric motor. The control of the machine is foot operated. The speed
regulator i8 shown at 3. The fine wire supply-spool is shown at 4, while
the bobbin, 5, in process of winding, 1s 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
“pnack™ 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 ohw ieter. Those that test either too high or too low are

discarded. The bobbins next go to the remaic assemblers who make up

the complete recelver. Before they leave the assemblers’ hands, however,

the receiver undergoes various tests and several inspections.
CALIBRATING

The receivers are now placed in trays, each tray containing some 60
receivers, They are then taken to the calibrating machine, where the pole
Dieces, as well as the receiver shell edge, are machined down within 1/5000
of an inch accuracy. For it is of the utmost importance that the pole
pleces 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 ecasing must be absolutely smooth and cven as well as abso-
lutely parallel with the {role picces. This calibrating s a very tedious
operation and can only be performed by skilled mechauics having long
experience, This ealibration process takes from 8 to 10 minutes for each
teceiver, After the receivers hiave been calibrated they are inpected by
menns of a wicrometric nrpuam-e to make sure that the pole pleces come
to 1/5000 of an inch parallel with the rim. If the variation 1S too great,
the receiver must be recalibrated.

MAGNETIZING

After calibrating, the recelver is ready to receive its magnetic baptism,
I'ig. 2 shows the apparatus that does it.” 'i*he extremely powcerful ciectro-
magnets, built In our own shops, councct
without any resistance to the 220 volt power
current. A large manipulating key, 2, serves
to close and break the current, which circu-
lates around the spools, 1. When encrgized,
this electro-magnet 18 CAPABLE OF LIFT-
ING OVER 500 LBS, Only a very powerful
electro-magnet  produces — satistactory re-
Ceivers,

On top of the 8pools we see the ndjust-
able pole pieces 3, 3, On top of these the
telephone receiver, 4, I8 now placed by the
magnetizing operator, The current is then
turned on aund broken a number of times,
in a pecutinr maaner, while the recelver
undergoes  several mechanteal treatinents,
which, being a secret process, cannot be
mentioned here, After a few miautes, the Fig 2
receiver {3 completely magnetized, and is now tested once more, this time
to ascertain if it i3 magnetically strong enough. The receiver. if passed
by the inspection, now goes back to the asscmbling department. Here
it 18 cleaned thoroughly and polished. Certain parts inside are then
cnameled and lacquered.  After drying, the diaphragm, as weli as the
hard rubber cap, §s put In position and the receiver is finished. The re-
ceivers are then assembled on the head 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 been found correct, the completed recelvers are sent to the
wireless room, where, by means of sceveral ingeulons instruments, the
prhones undergo three tests for sensitivity, Those not checking up with
the “standard” are returned to the factory.

The final, supreme test Is the wireless test in actually receiving signals.
Phones not souading clear and sharp are returued to the factory to be
made over.

This comnpletes the receivers. FEach 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 satisfactory, for any reason what-
ever, wo will exchange the set unhesitatingly for a new one, with-

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

Highest Precision Thones Made in the Unlted States
(Adopted by sceveral Governments)

We have sold more

= wireless Telephone Re-

3000 . - ceivers during the past
’ . twelve years than all

Ohms 2 the rest of our com-

petitors combined, and
while we thought that
our No. GX1305
I’'hones could not be
improved in any way,
we have bhad right
along a demand for a
higher price receiver
and after experiment-
ing for some years we
have developed a high
grade professional type
which  eclipses any-
thing shown heretofore,

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

The difference be-
tween our “Govern-
ment” phones and the
GX1305 type is mere-
!ﬁ' in  workmanship.

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

The magnets are
wound with No. 43 R,
& S. ENAMEL Cop-
PPER WIRE. The mag-
nets are a great deal
more powerfu!l, being
made of the best im-
ported Swedish tung-
stert steel, '\Iylhlch“ we

< e guarantee. he Mag-

No. GX0666 (Patent Pending) netic power of this re-
celver is the highest of any and this accounts for the remarkabhle sensi-
tivity and long distance receiving power of these wonderful phones.

{Ve lay particular stress on the magnets of this receiver and we
uarantee that the magnets will not lose their strength for two ycars.
€Ve realize a wireless telephone receiver is not better than the strength of
its magnets, hence we have extended all our energies towards producing
gsomething that can be relied upon, practically indefinitely.

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

$7.00

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

These phones 2z well as all our others are now equipped with oar
famous “Gernshack FPatent” Common-Sense Headbands.

Our Mr. H. 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-
nentiy, that would not hold the receivers tight to the ears, that caught

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

It does all this and then some:

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

2° Utmost comfort assured—molded soft rubber pad does it.

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

4° Lightest band on the market—weight 3 oz,

5° Fits the recelvers to your ears perfectly and keeps them there
excluding all outside noises.

Ge ﬁnnd on head, is almost invisible, consequently not unsightly as
are ALL others,

7° No metal touches your head—no shocks, no leakage.

t::; Has less parts than ANY other band, consequently gives less
trouble.

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

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

Until you have worn a “Gernsback FPatent” 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 exclnde all external noise, We use a
five-foot pure silk covered cord with two tips, As a remainder always
de sure with whom yeu deal. Anyone can make extravagant, untruthful
claims. Anyone can imitate us, for a certain time. Before you buy from
any concern find out how fong they have been in business. If you don’t you
will buy their EXIPERIMENTS, not a product that has been on the market
for over a decade as, for instance, ours,

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

GUARANTEE
Buy & 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 hot compare in effi-

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

No. GX6666 Electro “Government’ Phones, as described........
Shipping weight 2 1bs, $7'00
No. BHEG867 Single Recelver (no hand or cord), 1,500 Ohms. ... $2 85
Shipping weight 1 ib. o
WE WIND THESE RECEIVERS TO ANY RESISTANCE. ASK FOR
PRICES

When ordering any of our Thones, don't forget that we will gladly
Bend you FREE with our compliments lesson No. 2 “The Principles of
Magnetism” or lesson No. 9 “Receiving Apparata” or lesson No. 18 “The
Wireless Telephome” of our famous “WIRELESS COURSE.”

FEverything worth knowing about Receivers is explained in these
lessons,

Just attach your free coupons to yonur order. For further Informa-
sion consult colored section of this catalog.
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The “Electro” Transatlantic Phones

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

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

HIGH RESISTANCE PRECISION HEAD RECEIVERS FOR WIRM-
LESS TELEGRAPHY AND TELEPHONY, Transatlantic Type.

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

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

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

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

These phones a8 well as all our others are now equipped with our
famous “Gernaback Patent” Com 8 Headband

Our Mr. H. 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
your 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:

b }° dWlll not catch gud tear your hair; as ALL doubleband head-
ands do.

20 Ttmost comfort assured,—moulded soft rubber pad does it.

39 Fits any head instuntly. Can be shortened or lengtheued simply
by unloosening chucks,

4° Lightest band on the market—weight § oz.

59 Fits the receivers to your ears perfectly, and keeps thewn there,
excluding all outside noises,

¢° Iand when on head, is almost invisible, consequently not unsightly
as are Al.L others,

79 No metal touches your head—no shocks, no leakage.

80 Has less parts thau ANY other bund, consequently gives less
trouble.

9° 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 “Gernsback Iatent” Common-Sense lleadband
you don't know what 'phone comfort is,

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

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

Thls fine wire costs six times as tuch as other wires, but we use it
because we increase with its use the AMPERE TURNS and the receivers
consequently become infinitely more sensitive. We guarantee each receiver
to stand the foilowing 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
lers than 1/1,000.,000 (one millionth). Bands and receivers finely nlckel
plated. NON-RUSTING DIAPHRAGMS, Silk conductor cords, 5 feet long.

No. FX1305 Head Receivers (2) with head band..........c.c.000
Shipping welght 2 1bs, $6°00
No. B3CEIL307 Receiver only with 3 foot cord......coveieeurvanse $2 35
Shipping weight 1 1b, O
No. AX1308 Double Head Band only (no cord).....ccocveeevees sl m
Shipping weight 1 1b, M
No. AX1024a 1,000 Ohm Single Pole Recelver........ccoeveecces sl m
Shipping weight 1 1b, M
WE WIND THESE RECEIVERS TO ANY RESISTANCE WANTED,
WRITE FOR PRICES,
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The “Electro” Amateur Wireless Phones

. We herewith present
otlllr lmatehlirhtype wireless
phones which are superior > =

to anything as yet.p our B ey Ohms
No. FX1305 phones, which .
are in use now by the
United States Government,
etc, are, of course, a
hlg{:er grade but our ama-
teur phones are in every
respect bullt as carefully,
the only difference being
that the finish is not so
elaborate. These phones
are wound to 1,000 ohms
each receiver and are
wound with No. 40 enamel
copper wire. These phones
have double pole magnets,
which are extremely pow-
erful and made especially
for wireless.

These phones as well
as all our others are now
e%ulpped with our famoux
“Gernsback Patent” Com-
mon-Sense lleadbands.

Our Mr. H. Gernsback
had been cxperimenting
for yeiars bhefore this ex-
traordinary simple as well
as etticient lheadband was
finally developed.

Greatly annoyed by
headbands that would not 4 .
fit the head permanently, f
that waunld not hold the
receivers tight to the ears, M
that crught your hair, that
were heavy and hurt your
head, he developed the
present  bhand that has
none of these faults.

It dees afl this and
then some:

12 Will not eateh and
tear your hair; as ALL
doubleband headbands do.

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

39 Fits any head in-
stantly. Can be shortened or lengthened slm[:ly by unloosening chucks,

49  Lightest band on the market—weight 5 oz,

5o Fits the receivers to your ears perfectly anid Lkeeps them there
exclndlnf all outside noises,

6° RBand when on head, 1s almost invisible, consequently not un-
eightly as are ALIL others.

79 No metal touches vour head—no shocks. no leakage.

$4.00

Compression
Chuck tor length
adjustment

Dear Sirs:=— Newark, ,.tio.

I have ome of your Loowe Couplers, Fixed Condensers, Detector and
2,000-ohm phones and am able to pick up Duluth, Mian. (DM), along with
other stations, I can bring them in very plaln with your loese couplen

CARL HOWARD.
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The ‘“Electro’”” Amateur Wireless Phones
(Continued)

89 Has less parts than ANY other band, consequently gives less
trouble,

9° The powerful Ilard Brass spring wire keeps the ’pbones pressed
to your ears, with an even pressure ALWAYS., You can’t possibly shake
the ’'phones from your head,

10° Beautiful bhand-buffed nickel finish., Sanltary soft rubber pad.

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

The receivers fit the head perfectly, The weight 18 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 phones are superior
to any other make and if they are not exactly what we c¢laim them to
be we shall refund the money. .

No. DX8070 Two Thousand Ohm Phones, as described....... $4 oo
Shipping weight 2 Ibs, .
No. AEK8071 Receiver only (1,000 Ohms), as furnished with No.

DX8050 (double pole) ..............ciiiiinninnn.
Shipping weight 1 1b. $1-50
No. AX8077 “Gernsback Patent” Double Headband (fits our No.
EK1024, AX1024n, AEKS8071) ..............c00u.unn sl 00
Shipping weight 1 1b. O
No. DE8075 5 foot bifurcated green cord, each..................
Shipping welght 4 oz $0'45

THE “ELECTRO” “JUNIOR”

Wireless Phones

These phones are exactly the same
as our No, 1)N8070 described above with
the exception that instead of using No.
AKKS8071 double pole receivers, we fur-
nish 2.1,000 obm No. AX1024a single
pole receivers, \hile these are single
Dole  receivers, it should be borne in
mind that in connection with silicon or
galena detectors, such pbones will almost
rove as sensitive as the No. DX8070
ind. These phones are marvelously sen-
sitive and will give a click when the two
moistened tips are contacted with an-
other plece of metal,—a test which very
few high priced recelvers will stand,

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

Our Mr. H. Gernsback bas been ex-
perlmenting 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
wnuldt{lot hold ﬁhe rocolvleri; tlgllln to the

9 3 €ars, int caught your hair, that were

No. CX8000 (Patent Pending) . Vo "0 hurt your head, he developed
the present band that has none of these faults.

IT DOES ALL THIS AND THEN SOME:

1 Will not catch and tear your bair; as ALL doubleband head-

bands do.
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2¢ TUtmost comfort assured—molded soft rubber pad does it,
42 Fitg any head instantly., Can be shortened or lengthened simply
unloosening chucks, o
40 Lightest band on the market—weight 5 oz.
5% Fits the receivers to your ears perfectly and keeps them there
exc]udlui; all ontside nolses.

62 Band when on head, is almost fnvisible, consequently not unsightly
as are AlLd, others,

79 No metal touches your head—no shocks, no leakige.
. t:: Has less parts tbun ANY other band, consequently gives less
rouble,

9° The powerful Hard Brass spring wire keeps the ‘phones pressed
to vour ears, with an even pressure ALWAYN, Yon cun’t possibly shake
the ’ghonos from your head.

10° Beautiful! bund-buffed nickel finish. Suanitary soft rubber pad.

TUntil you have worn a “Gernshack Patent’” Common-Sense HMeadband
you don’t kuow what ‘phone cowfort is.

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

Na CXS8090 2,000 ohm Junior Wireleas Phones, as deseribed
OGP (X0 c00000000000000000000000a00 §000000000000000a00 $3'00
Shipping weight 2 ibs,

by

The “Electro’” Double Pole Receiver

~

The double paole receiver No. HIN030, which we il- QJ
lustrate here I8 of course more powerful than the No, \
BK1024 type. The No, HEW30 receiver s wound to
75 obms and hnas two powerful magnets and double
poles. This telephone receiver is suitabie for ali kinds
of telephone work wbere a powerful double pole re-
ceiver is wanted and fis also found of great use in
wireless telegraphy where a low resistance receiver is
desfred.

Of course, it can be used in the same way as our
No. PK1024 but in all cases it will give better results
Just as you have a right to expect for it 18 double
pole and stronger.

One of the uses many of our customers have heen
putting it to is in the making of microphonic tele-
phone and wireless amplifiers using it as a second
&tep up from the transmitter used. In that case a
high grade low resistance receiver is required and high
grude recefvers are the only kind we mauke, ~O. HEI30

Tt can also he used as a recond receiver for regular <O
telephones in that way providing one recelver 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. Nimply connect it in
parallel to your present receiver using oune of our single receiver cords.

Sizes 2%x11 inches.

No. HE1030 98 Ohm Receiver, an described. DPrice.....
Shipping weight 1 1b, $0'85

Dear Sirs:— Hightstown, N, Y,

I lately purchased a pair of your 2,000 ohm Transatlantic type phones,
and they work great. The signals come in twice as loud as my others.
1 purchased the phones In your store, 69 West Broadway, N. Y,

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

1,000
Ohms

$1.00

each

THE BIGGEST WIRELESS RECEIVER VALUE IN THE COUNTRY

It isn’t often that we can offer yon xo valuable a plece of apparatus
at so little mouey. Here is a case in point,

Our No. AX1024A is a carvefully designed wireless recelver of the
single pole type and one which with certain types of detectors such as
the silicon, galena, carborundum, ete,, will give excellent results. ‘Chis is
not a cheap telephone receiver 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 i3 made and you judge for yourself,

The shell is of polished hard rubber composition, light, strong, and
durable, The earpiece is of the same material and designed to be com-
fortable yet exclude external noises. Shell its our regular headband. The
magnet is a very fine special tungsten alloy magnet steel, very ingeniously
shaped. It will retain its magnetism under all conditions, short of abuse.

The winding is a full tested 1000 OHMS IN NO, 40 B. & 8. BLACK
BNAMBLED WIRB., It is wound on a specially soft Swedish iron core.
Every receiver i3 tested for resistance and insulation., Diaphragms are
of selected stock and hand sorted.

After reading this dencrlgtlon do you doubt that we are proud of
our No. AX1024A Receiver? You will never regret huying ome or a pair.
Thelr sensitivity far excels mnn{ double pole receivers now offered as
“‘remarkably sensitive.” S8ize 2%x1% inches,

No. AX1024A Receiver 1,000 ohms as described. Price.......... $1 00
Shipping weight 1 1b. ’

Gentlemen ;= Colma, Csl.

I received order No. 1,052,470 and find the phones just as described in
your catalog. They fit the head perfect and are very sensitive. I find that
the E, I, Co. is honest and that IT PAYS TO DEAL WITH YOU. You
will find that I wlll patronize the E. I. 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 “BXPBRIMENTAL ELBCTRICITY (COURSE"” in 20 lessons
which is glven FREB with one year’s subscription to the “Electrical Ex-
perimenter Magazine.”” See announcement on back cover of catalog.
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Our No. FK1024 Pany reeeiv-
er is without doubt the best ar-
ticle for the money to-day.

Points of superiority: Ilard
AS A TRANSMITTER rubber composition shell beauti-
fully polished. Powerful perma-
nent steel magnet, soft iron core,
fibre cofl heads, very thin dia-
rhrngm, brass posts inside,

langer can be unscrewed and
receiver will then fit our No.
AXB0TT headbands.

SOMIZ USES.—For all tele-
phone work. Also for making
the small testing outfits for re-
pair men in circuit with only one
dr{' cell or flashlight battery.
When connected in parallel with
your telephone receiver, you have
a double receiver, an invaluahle
acquisition to those who phone
in noisy places or to people hard
of hearing. It can also be used
f(l:r wireless though Iits I?w re[;
sistance won't permit of suc FOR TESTING ARM

00d ults as higher sist-

L2 s e DO ] ATURES FIELDS,
This receiver 1s single pole; § COILS ETC. ®
214x1Y% inches; wgt. 4 oz. resist-
ance 15 ohms. IF TWO OF
THESBE RBECRIVERS ARE
USED, IT 1S I'OSSIRLB TO
SPEAK AT A DISTANCE OF

150 FEET WITHOUT USING
BATTERIPRS, ONE WIRE BE-
ING SUFFICIENT IF GROUND
I8 USED. Our No. HP1030 re-
celver will of course glve even
better results.
No. FK1024 Pony Recelver,
75 ohms, as de-
sceribed .......... 50'60
Sh. wgt. 1 1b.

HEAR WITH
BOTH EARS
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Telephone Cords

5 FOOT GREEN COTTON BIFURCATED CORD,
This eord is used on our No, DNXSUT0 teiephones; with
2 nickel tips and 4 loop connections, (See illustration.)
No. DE805 FEach ........... sesereiaaees e $0 45
NO. DES0S Shipping weight 2 oz. O

No. EE1309 5 FOOT SILK BIFURCATED CORD., as used on our FX1308
receivers with 2 tips and 4 loop connections (Nhip- $0 55
plug weight 2 0z), each. . ..o, 00060 .

No. KE6666 Cord la the same In all respects as the No. EE1309,
Price the same. Shipping weight 2 oz,

No. AE1005 3 FOOT TELEIHONE CORD wlth 2 metal tips and 2 loop
connections to fit No. AX10244%, AEKS8071 Receivers, $0 15
.

ecach, Shipping weight 2 vz..ooooioiiieenes
—
:_ —— AE4003 3 FOOT TELEPHONE CORD, with
NO. AE4003 § auetal tips, well Anished through-
out. Each .......ociiaieiai
Shipping weight 2 oz, $0'15

No. AK6t#3 RECEIVER DIAPIHRAGM (Ferrotype). Each..., so 10
Shipping weight 1 oz. O

"ANTENIIM AERIAL WIRES

For a nnmber of years we sold Aluminum wire for
acrials, but finally decided to discontinne its sale for sev-
eral good reasons,  To begin with, tt is lmpossible to
ohtain  pure aluminnm wire,  The conunercial aluminuin
comiposition wire ix notoriously weak nnd ruptures at 5 lbs, for the
No. 14 size., A sharp hend enuses it to break almost Immediately: (t
cannot be soldered: it always nukes poor contact, on account of its nat-
ural oxide film, We had so many complaints on aluminum wire, that we
declded to develop an aerial wire that dJdid not have any of the ahove
objectiong, We finally found it In our present ANTENIUM wire, which
pot only has none of the objectlons ecited, but has a great many excellent
pointx making It highty Jdesirable for aerials,

ANTENIUM wire Is a 30 per cent. copper wlre of enormous strength,
even surpassing phosphor bronze in strength.  tinr size wire stands a
rupture test of 330 1bhs, against 5 lbs, of Aluminum wire. Tt can he
soldered MHke ordinary copper wire, [t can be bent back and forward
and s fo tough that it cannot he broken, except with difficulty, it
makes excellent contact and does not oxidize 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
cannot be told apart from copper wire,

It has about 50 per rent, less kkin resistance than Aluminum wire.

100 feet of our ANTENIUM wire costs $045, One pound No. 14 B, &
S, Atuminum wire has 200 feet and costs $1.200 Thus ANTENIUM wire is
cheaper than the former and is incomparably hetter. A 600 foot stretch
with ANTENIUM wire is an every-day occurrence and the heavieat aleet
will not damage the aerinl. We Carry only this one size, which as experi-
ence shows §s the only kind to use. Heavier wire for aerials is not re-
quired as ours is strone enough for the greatest stretch practical.

No, DE9219 ANTENIUM aerinl wire, per hundred (100) feet.... $0 45
Not less than 100 feet sold. O
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
fncorporated in our instrument which
above all takex up a minimum of
space heing only 4 in. diameter, the
thickness of the main bady  being
only in.

We use in this instrinment o high
meeo  carbon-graphite  rod  and
stance of this instroment is ap-
proximately 300 ohms, as experience
has taught us that for wireless use
anly abeut one Lbundred to two hun-
dred obms is generally used, we do
nat fornish extra rods for this new
instruent and S0 obhms  will cover
alt the wantx of the operator and ex-
perimenter. The most important part
is that the movement is rotary and
not straight on o long rod, as used in
our obd style instrument. It will he
realized that this ix a preat advantage,
as the rotary movement for wireless
instruments  comes  into foree more
and more every year. The adjusting
knob carries a pointer which moves
over an empirieal scale which is a N, BX92553
great advantage to the operator as he will aiways know just how much
enrrent to give his detector and wlll easily retnember the projeer regula-
tion.

Al the insulating parts of the instrument are made of mobled bard
raobher which muakes it the most attractive apparatus of this <ort ever
! lieert on the market, There is nothing to shrink or warp on this instru-
ment and the constriuction is beyond eriticism,  You could not buy a better
potentionteter even if yon paid ten times the price we are king for it,
The connection is positive,  The dnstriment §s abways ready and there is
nothing to wear ont or to be replaced,  The carbon-graphite rod is emmbedded
in the hard rubber and it witl not break even if the instrinment <should be
dropped. Three «f our well.known hard rubber binding posts are pro-
vided on this instrument.  Also two nickel plated serews to attach the
potentlonteter to table, wall or an instrument board,  The pointer s
nickeled and pollshed,  The seale tx maolded into the hard rubber. The
diameter of the rubber thumb handle 18 1 ineh.  An ideal instroment for
use with the Radioson detector,

Kize over all 4x1% in,; weight four ounces, WE WILI, REFUND
YOUR MONEY P PHINR INNPRUMENT I8 NOT ALL WE CLAIM FOR
I'TAND IF PP IS NOT SATISFACTORY IN EVERY REXRPECT, Connec-

tions are the same as for any potentiometer.  Instrinnent is shipped ready

for inxtant u 2 00

No. BX9255 “Electro” Rotary Potentiometer (patented)........ .
Shipping weight 1 1,

Gentlemen ;— Oakland, Cal,

The circular potentiometer for which T sent HAS ARRIVED O, K, ¥
have it working on my receiving box ta-dny and IT IS ALL TO THE
GOOD, My electrolytic detector in giving GREAT RESULTS: BETTER
TIIAN IT EVER DID BEFORE,

b think that this new potentiometer in the GREATEST THING YOU
EVER TURNED OUT, Yours very truly, E. W, sSTONE.

Let us send you free with our compliments lesson No, 9 “The Receiving
Apparata” «f onr famous “"WIRELESS COURSE” telling you all about
“Potentiometers.”

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

When you buy a mineral or wireless crystal you are interested in only

a very few things.

First you want to know value.

EVERY CRYSTAL

SOLD BY US IS TESTED FOR SBNSITIVITY. Don't pay more for so-
called “special’”” and “extra’” grides. Our competitors’ “special” and “oxtra”

grades are OUR RPGULAR STOCK QUALITY.
that we sell by weight wherever paossible,

you get an ounce, not a plece.
on delivery.
concern in the world.

This means a big saving to you.
We carry more wireless minerals in stock than any other
We guarantee prompt dedlvery.

Now for quantity. Note
When we say you get an ounce,
Now

Being the largest

buyers and sellers of this class of material we are naturally offered the

ick of the world.
rom the E. I. Co.,
lowest possible prices.

BORNITE

Used a great deal abroad.

Can
be used

with a phosphor bronze

contact wire, or with zincite. Mar-

velously sensitive.

No. CE2416 Bornite, per
O cieeriecraraveness

$0.35

NO. AE2504

This mineral i8 thought by many
to be one of the most senslt{ve dis-
covered 8o far. Used to best ad-
vantage by having a fine Phosphnr
bronze or brass wire spring, size
about No. 26 B. & S., press very
lightly on the Galena. We carry
only a specially selected cubic crys-
tal gAl'at;e. L
No. AE2504 Galens,
ounce ..... 000000Q009 so'ls
Shipping weight 2 oz.

COPPER PYRITES

Very sensitive and very stable.
Even sensitiveness along whole sur-
face. Not easily jarred out, Use
phosphor bronze contact wire.
GUARANTEED 100 PER CENT.
PURE.
No. CE2419 Copper Py-

rites, per os........ $o'35

Shipping weight 2 oz,

In that way by buying your Crgstals and Mlnerals
you buy the best tested goods t
Your first order will convince you of our claims.

at I8 found at tho

ZINCITE

The aristocrat of all wireless
minerals. Too well known and too
far famed to praise it here. Un-
doubtedly the most sensitive of all

crystals. GUARANTEED 100 PER
CENT. PURE,
No. ABE2417 Zincite,

Per OR......connnveans $l'25

Shipping weight 2 oz,
No. CE2418 Zincite, 14 $035
L4

OL, ..occvecsccsocnvas

Shipping weight 1 oz.

SILICON
There are two kinds of this ma.
terial: Silicon crystals and fused
Silicon. The former, manufactured
ia this country, is absolutely unfit
to use; the latter, imported by us,
is the only kind that should be
used. It comes in chunks and some-
what resembles graphite, It is very
hard and extremely brittle.
No. CE9209 Silicon, per $0.35
No. AE9209a Slilicon
O g oem Silleom, % $0.15

Shipping weight 1 os.

IRON PYRITES

Our iron pyrites is all imported
Spanish stock that may be used for
years without deterioration. Very
senaitive.

No. CK2505 Iron Pyrites (Ferron),

extremely senmsitive, so 30
.

PEF OZ, ...vovvnnnrene
Shipping welght 2 os.
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Minerals and Crystals
(Contirucd)

MOLYBDENITE

This new suLstance is the only
one iscovered so far which does
not get out of adjustment, when
used in a sensitive Detector, and
when placed near a sending gap.
Most substitutes suffer a great deal
from strong sending currents, but
it is hmpossible to damage the ad-
justment of the Molybdenite Detec-
tor, and a hem'% discharge does not
affect it. Molybdenite proves quite
senxitive when distant stations are

to be picked up.
$0.50

No. ER8210 M o1l y b-
denite, per oz.......
Shipping weight 2 oz.

CARBORUNDUM
Specially selected for experi-
menting with the Carborundum De-

PEROXIDE OF LEAD

No. CK2506 Peroxide of Lead, com-
pressed tablets, each
Shipping weight 2 oz. .

MINERAL SETS
No. GK2502 Zincite and Copper Py-

rites (Perikon), per $O 70

(G35 0oocoo000000000000
Shipping weight per set 4 oz.

MINERAL ASSORTMENT

Consisting of generous pieces of
each of the nine minerals and crys-
tals shown on these pages. .\n ex-
cellent assortment for the wireless

tector. = Quite sensitive. Used by | experimenter.
commercial companies for many

years.

No, CK9308 Carborun-

dum, per oz........
Shipping weight 2 oz,

Wireless Code Chart

This code chart has been brought out by us
pursuant to a large demand 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 figure can be “spotted” in-
stantly, without the eye searching for preclous
seconds. The dots and dashes are very heavy and
large and can easfily be read 10 feet off. There are
in addition, a list of abbreviated numerals as used
biv) Continental operators; also the usual wireless
abbreviations used by most of the fraternity,

The chart measures 9x11 inches and is printed
on stiff cardboard. It will make a fine addition
to any wireless station and it will make the
latter look businesslike.

Comes in black on white background only.

The latest feature of this article is that on the
back we now have the International Morse Code
and conventfonal signals, also the list of abbrevi-
ations to be used in radio communication and as
adopted by the International Radiotelegraphic
Convention, Room is also left for a private code

if desired. $0° l 0

No. AK2501 Wireleas Code Chart....
By mail, extra $0.08.

Each mineral in a

separate box. No Radiocite supplied.

$0 30 No. AEK2348 Mineral Assortment
. (9 minerals) ........ sl
I Shipping welght 1 1b. o

10c

WIRCLESS COOLS
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The “Electro” Lilliput Buzzer

These huzzers represent the latest advance in all metal
buzzers. 'The cover and base are made of stamped cold
rolied steel. It has a pivoted armature. The tension is
easily altered, and the contact adjustment held securely by
a spring nut. The ribbed edges of the cover spring tightly
over the base, making it likewise readily removed, altow-
ing inspection 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 wet, as it Is compact and very neat. Wound to 3
ohms. Base and cover are finely japanned. Size over all
2%x1 5/l6:9§',r in,

No. EE965 he “Electro Lilliput” Buzzer......
Shipping weight 4 oz, $0‘55

Tin Foils

TIN FOIL. We have 2 grades of tin foll
listed below. For small paper condensers we
recommend our No. CE4335. Our No. CK6252 is

intended for very heavy work, such as large ca-
pacity condensers up to 5 K. W. Not less than

NO. CE4335 1 lb. of a size sold.
Caml%‘f,‘_'“ Thicknesses -‘};‘;},e;",f ",‘h. Remarks Pﬂﬁ,e 35
CE4335 Thin 1728 |Sultable for paper con-| €0 35
CRezse | Heavy G0 [For large transmitting () 3()

Shipping weight per th., any style, 2 Ibs.

Solderall
" SOLDFERALL is a wonderful solder and non-

corrosive flux combined, in paste form, and con-
LTEANIE™S  tnined in a collarsible tube, always ready for in-
stant use. No acids, resin or flux necessary.
NO, DK1148 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 mateh, bot iron or torch, and
the work is done.

Large holes can be soldered (something impossible to do with other
solders) by building a pyramid of SOLDERALL over the hole and then
applying a match or torch at short intervals, so as to melt slowly,

lyndﬁpensable in the Home, Shop, Garage, Laboratories, for repairing
Kitchen Ultensils, Toys, Leaky Pipes, Tin Roofs, Automobile Parts, instru-
nents, Models Bte., Etc.

Will be found of the greatest use by Electricians, Telegraph and Tele-
>hone Linemen, Plumbers, Gas Fitters, Automobilists, Motor Cyclists,
Oentists, Physicians, Jewelers, Engineers, Campers and Sportsmcn. Size
of tube %x3Y in. 40
Ne. DK1146 SOLDERALL (Shipping weight 4 0z.) Per tube...... $0.

Gentlemen :— New Castle, N. B,

I purchased one of your No, 1043 Lamps from a friend ABOUT
EIGHT MONTHS AGO AND HAVE USED IT VERY CONSBTANTLY. IT
WAS VERY SATISFACTORY and this is partly the remson WHY I AM
NOW ORDERING four lights instead of one; A8 I FEEL CONFIDENT
THAT THEY WILL BE ENTIRELY SATISFACTORY. Also I will be
glad TO RECOMMEND YOUR GOODS FOR QUALITY A8 WELL AS
PRICE, Yours respectfully, R. D. W FLEWELLING,
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The “Electro” Precision Coherer

This coherer is used where extreme
acceuracy is desired on all distances up
to 30 miles. The silver plated, amal- §
zamated coberer plugs are fitted with :
micrameter screws, which allow the
~crews to move forward or backward.
The regulation is so correet that the
plugs can be moved less than 5/1000
irch at a time. All parts are made of . "
burnislicd brass highly finished. Tue No. BIE1295
base Is mahogany. No. BIE1205 Coberer and Decolerer is made adjust-
able, o that the strength of the tapper can be regulnted.  Nlze over all

T x4 x2 ins,
No. BIE1295 Coherer and Decoherer, complete.................. $2°95
Shipping welght 2 ihx,

High Capacity Condensers

Few artleles are so hard to make and get good
results from, yet are so fmportant an article to the
electrical  experimenter. as high capaclty condensers.
Those listed by us here are made of the very best
grade of rice paper and tinfoil impregnated with paraf-
fine.  Capacities, while high, are ideal for telephones
or ringing eircuits, for experiments with duplex teles-
raphy. artificial cable capacities, wireless telegraphy,
and ax spark coil condensers, ete., or any service where
high capacity, low tension condenser can be used. The
terminals are brought out in a neat and substantial
manner, and elips are supplied for mounting the con-
densers either singly or in pairs,

No. KI1582 High Capacity Condensers
microfarad) . Nize 4%x1¥xV% fu..........
No. TRK1583 High Capacity Condensers
microfarad).  Nize 4Ax29%x%........... ...,
No. ABB138t High Capaclity Condensers
microfarads). Nize 43 x2Yx3............
Shipping weight 2 lhs, any ecapacity

Thene Condensers cannot be used for high tension work No. IK1583

The “Electro” Watch Case Buzzer

Thes highest grade of material and workmanship
has been incorporated in the “Electro” watch case
buzzer illustrated in our engraving. The buzzer has
a solid brass case, beautifully and d.rably nickel-
plated. The springs are made of phosphor bronze,
with pure sllver contacts, assuring long life to the
buzzer, The Insulation is perfect.

This buzzer ts unequalled for a portable testing
instrument, as it may be carried in the pocket with-
out inconvenience. It Is snitable for any work re-
quiring a compact and neat huzzer., The sound s
pleasant, and as clear as that obtained from buz-

7ore of larger dimenslions. Size over all 18x1% in. No. GESS0
No ((ES50 “Electro” Watch Case Buzzer . ... $0 75
Shipping welght 4 oz, o
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[{] QO ” 0 Q
Electrite” Specialties
Parts listed below are made of our new secret composition "Elecu-lu *  This material bas
bighest electrical nlu Has all the characteristic properties of rubber. including jet
black color and bigh polish, but greater strength than rubber. ALL CUTS FIILL SIZE.
This material Is not afected by water or acids.

Electrite  Knob. TYPEWRITER KNOB
s 7/16 in. dismeter - ile our Thumb
sod % in. long. Screw No. GOl has
with 8/32 threaded been found very useful
brass bushlng in the construction of
Ne. lectrite

many instruments, we
ao. $0.05

have had a persistent
demand for a larger

bandle with a sleeve
Bhipping weight 4
0z. per doz. No. 809 ::g a_convenient ho'l'e

We meet this demand
with the special knob illustrated. It may be used for a great variety of
purposes. The dimensions are: Diameter of knurled head, 1% in.: length Ne. 6013
of sleeve, about 7/16 in.; diameter of sleeve, % in.: diameter of hole in N

ullec:\el 'Al :n A 6/32 screw holds the metal rod in place when in the hole of thy sieeve, Shank is
nickel plated.

No. 6013  Typewriter KROB ......................o.o'’eeeeennnneesinnness $o.25

Shipping weight 4 o2

'S:LTC" "l"""l; ELECTRITE THUMB SCREW
A favorite style wi many This Thumb Screw is nseful
sonstructors owing to its very for constructing many Kkiml:
neat appearance and knurled of instruments. It Is a fa-

sides. Is % In. long and has| \ooee™ Giin wireless experi-
O thmded lnsert for 6/32| enters who use this part in

% in. diameter. i
Vo "545 "> Enetrits Swite oA il o oy
Thread 8/32, Diameter of
Handle, each . ... $0.05 head 1 In{ Note—This cut is Mo. 6011

8hipping weight 4 oz. per doz. not full size.

No. 6011 Thumbd Screw, Price each $0.20
ELECTRITE HANDLE Shipping weight 2 oz.

This handle may be used for a TRITE TELEGRAPH !

number of purposes besides a swlt:h ELEC '9‘“ 7

baodle. It is of suitable size for Used on keys,

handles on spark gaps up t.o 3 KW. ete. 1's in. di-

8ize of handle: Body 1% in. Serew ameter. Has 8/32

projects 7/16 in. This cut is not screw molded in.  Screw
— projeets 1% .

ful
= No. 908 Electrite Tele-

Ne. 6841 Price, each $o'15 :::h Kneb, $0_10

Shipping weight 2 oz. No. 908
Shipping weight 4 oz. per doz.

Ne. 6841

THE “ELECTRO SWITCH WANDLE

A coumplete switch lever con-
sisting of & § in. Hard Rubber
Typewriter knob with nickel
plated phosphor bronze blade
1% io. loog. No. 9790

This switch lever can never work loose
nor make poor contact as it is kept with 8/32
tight by a forked spring fastened from the bottom, threaded b
as shown in cut. An ideal switch for loose couplers, f rea rass
inductive tuners, switch boards and lnnumenble bushing.

KEY KNOB

Electrite Knob,
Is % in. diameter
and % in. high

uses that suggest themselves to the comstructor. It N No. 507
::o:he :;:y svll'wh :khlnh can never become loosened, no matter w01 Enetn
m it wol Ne. ectrite
as shown. Kned. sach ........ $0 05

seven paris
lo 9790 “‘Electre” S'lteh Hlnllu. n Ieurlbel
complete (Shipping weight 4 ez2.) $0 30

Shipping weight 4 oz. per dos.
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ANTENNA INSULATORS
The “Electro” Junior Strain Insulator

For small aerials, used principally for re-
ceiving, a small but highly efficient insulator is
Jdesirable. In view of the fact that our Ball
Antenna Insulators appear to some to be too
large for this purpose the present insulator hasx
been developed.

It consists 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 it is as efficient as a cylindrical insulator of twice its length and
more than twice its weight. It has a protected and smoothly turned
hole 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 holc ing it in
a puddle between the ridges, which reduces the insulatin qualities.

Size over all 2% in., diameter 114 in., net weight each 3% oz.

No. AB%461 *“EKlectro” Junlor Strain Insulator.......... 600003000 so 12
Shipping weight 3 1bs. per eight. 0

The “Electro’” Ball Antenna Insulator

The size of this Insnlator over all is 3% x214
inches. Weight 7% ounces. The insulator {s
made entirely I porcelaln in one plece 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, volts.

All 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 itself.

We recommend one insulator on each end of
an aerial strand for recelvlnﬁ. For sending there
should always be two of the insulators in tan-

dem; this will afford sufficient iusulation up to NO. AF10007
1 K. W. transformer. so 16
No. AF10007 “Flectro” Ball Insulater, ss desacribed, each........ O

Shippiug weight 1 1b.

The “Electrose” Ball Antenna Insulator

The insulator which we offer herewith is made of
moulded electrose composition which is acknowledged
to be one of the best insulators on the market, he
eye hooks are moulded right into the electrose and the
insulator will stand a strain of 600 to 700 lbs. Will
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,
;I‘h?l eye rings are wrought fron, Size over all is 34x214 NO. BE10001
nches,

No. BE1000l Electrose Ball Antenna Insulator, as described. $025
Shipping weight 1 1b. Each............ 00 .
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Commercial Wireless Insulators

These insulators are used on large aerials and
w are built very substantially in order to stand the
enormous straing 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 dlscharges of 80,000 volts. Deep corrugations are pro-
vltded tho reguce surface leakage. Powerful wrought-iron rings are imbedded
at each end.

Size: 1014 inches long, 1% inches in diameter. $0 60
No. FK10002 Commercial Wireless Insulator, as described, each o
Shipping weight 2 lbs.

The “Electro” Wireless Lightning Switches

The Underwriters’ Rules in all citles
now call for lightning switches, wherever
aerials are erected on top of buildings.

The rules prescribe elther 250 or 600
volt, single pole, double throw switches,
which must be fastened outside of the build-

lnf. No. 4 B. & S. wire is specified in
NO. BEK1616 all cases, to run from the aerial to the
o switch and thence to the ground, on the

outside of the bullding.

The aerial should always be grounded when not a
in use, to protect the house from lightning. Con- %——

100 AMPERE

necting diagram is given herewith, Our switches are

of the standard type. All metal %ﬂrts are of pure La
copg)e(;. base is slate. Strong, durable handle is fur- [
pished.

.
No. BX1616 measures 14x2%x3 inches over all. Its carrying capacity
is 100 amperes.

No. BHE1617 measures 17x3x3 Inches over all, Its carrying capacity is
100 amperes. DON'T BUY 60 AMPERKE SWITCHES, 3 00
No. BEK1616 250 Volt Lightning Switch. Shipping weight 6 1bs... .

No. CCE1617 800 Volt Lightning Switeh. 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 1b. $0 06
No. F4004 Size 4 B, & 8. soft copper clad wire, per foot....... 000 .

Shipping weight 2 1lbs. for each 10 feet.

Carbon Grain Transmitter

This is a speclal design of transmitter for long distance work, It
may be used with satisfactlon on wireless telephone sets where a heavy
current i8 to be passed through it. This s a first-cilass instrument In
many respects.

A telephone transmitter has only one 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.
Our transmitter has a very low resistance and a high
current capacity. Above all it don't transmit that tinny
sound a8 cheap transmitters do. Altogether a finely nickel
plated article at a very low price. Size over ail 3l%x2%.

No. BX6080 Carbon Graln Transmitter, each.. $2 00
No. BX 6080 Shipping weight 1 1b, o
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The “Electro” Antenna Switch

As fllustration shows this is a three-pole, double throw switch. As
will be seen the throw to change the switch over i1s only about 1 inch,
making it almost instantly. The two end blades are at an angle of 140
10 TRAma SET degrees and the construction of this switch I8 un-
é—: like others. Ry referring to the dingram it will be

r

saen that when the switeh I8 thrown for receiving
"l_? the primary of the coll is disconnected. If acci-

dentally the sending key should be touched it will
be lmpossible to damage the receiving instrument,
as the coil can under no circumstances operate. The dilagram shown s
standard, but of course many other connections can be devised by the
experimenter.  All metal parts are pure copper.

Hard rubber handle is pro-
vided as switeh handle, his
switch will stand the discharge
of a 4-inch coil without jumping
across, 1t can be nsed 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 wall, Size
of base 7x7 inches, height over
all 4 inches, when lever ix down;
when lever is up, height is O
inches. 'There Is at the present
o quicker wireless throw switeh

on the market. NO. BX8Ioo
No. BXRI100 “Electro” Antenna Switch, as described, price.... $3.00
Shipping weight 3 1bs,

The “Electro”’ Zinc Spark Gap

We have placed ou the
market a good many artieies
during the past, but we pride
ourselves that our tittle “Elec-
tro*t Zine Spark Gap, for ef-
ficlency, neatness, simpliclty
and low price, stands un-
equaled,

While our old style jump
spark balls were well snited
for short distances, for wll:l("h
nirpose they were nnmatched,

{he *Electro™ Zine Rpark Gap No. GE9220
i3 intended to do real hard work—even commercially for short distances.

The pecullar properties of a small zine spark gap make it particularly
efficient for sending, especlally when a sending condenser is used,

Any size spark coil up to 6 inches can be used suecessfully. It
has heen found tn the past that if zine is used in the sending spark gap,
same will transmit fully twice as far #s brass or any other metal, hence,
as usual, we use the best. If a single small Leyden jar ix shunted across
the gap and if. for instance, a l-inch coil is used, an intense blue mass
of fire will crash geross the gap with a roar—exactly as you hear it in
the large commercial and government stationx, If you never saw our
Zine Gap in operation, you wiil hardly realize Its power, Besides, it may
also be nsed as an ANCHOR GAD in the antennae, which serves as an
automatic switeh, The “EFlectro” Zine Spark Gap hias two zince rods 3-18
inch diameter, andg 2% inchex long, having a hard rubber handle at each
end, making it possible to adjust the gap while xending. Stands whieh
are finelvy plated are mounted on heavy hard rubber composition base
Nize of base, 214 x 214 In. Size over all, 8 in. long. 2 in. high, $0 75
No GE9220 “Electro”™ Zine Spark Gap, as described ¢

Shipping weight 1 1b

T RECiving
ey,
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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 {8, however, that
the ‘“Electro” Rotary
Spark Gag] will give
you an efficient, high
f)ltched spark that will
ncrease your Scnding

range at least 30 per
cent. (and probably
more), besides making
your emitted
signals more
easily read. The
motors are all
standard stock
motors that have
heen manufac-
NO. ADX2382 tured for years,

are well constructed, operate at high speed and are perfectly dependable
nnder all conditions. The disc i3 of solid Bakelite, 4% in. in diameter and
with 12 farge zinc gap contacts that have been carefully turned and ground
to size, The disc runs perfectly true. The capacity of the gap is I K.W.
and this capacity can be carried continuously, ase is of ELECTRITE that
can't leak or crack, as does slate and marble. Binding posts are nickel
plated and very convenientiy placed. The stationary electrodes are of zinc
and fully adjustable to take up wear and burning of contacts. All contacts
are remewablie by use of pliers and scrow 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
volt battery motor ............ O
Shipping weight 18 Ibs.
No. ADX2382 D.C. “Electro” Rotary Spark Gap, with 110 voit $14 00
DC. MotOr .......cceveveeierconnrosn 0000000000000 O
Shipping weight 20 1bs.
No. ADX2382 A.C. “Electro”’ Rotary Spark Gap, with 110 voit 60 $14 00
eycle ALC. MOLOF .........cccituvneronncnnnnnncansns .
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
hard 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 is & dandy, as is the Baill Bearing slider.

ASHLEY WILLIAMS,

When ordering one of our S8park Gaps, Telegraph, or Wireless Keys,

rmit us to send you FREF with our compliments, lesson No. 5 “The

ur Transmitting Sets and Apparata” or lesson No. 6 “Transmittin

Bets” or Jesson No. 7 “New Transmitting Systema” or lesson No. 1

“Learning to Operate” of our famous “WIRBLESS COURSE.” More prac-
tical_knowledge 18 contalned in these lessons than in big books,

Just attach ome or all coupons Nos. 5, 6, 7 or 15 to your order. For

further information see colored section of this catalog.
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The “Electro” Tele

A new departure in telegraph
keys. There has long been a ‘de-
mand for a good, efficient, but cheap
telegrapbh key and the one which we
are now manufacturing complies
with all demands that anyone could
ossibly make of a low price key.
he parts are mounted on a solld
hard rubber composition base, size
2%x3% inches, inch thick, All
metal parts are nickel plated and -
polished and the contact arrange- No. DKI1119
ment is sfwple but absolutely sure. A standard telegraph knob one inch
in diameter in bard rubber composition s furnished. The No. CEI1118
Key has two of our standard rubber binding posts, wbile the No. DK1119
bhas three of them, This key works easily and there is nothing to get out
of order. 1t will make a bandsome addition to any instrument table.
No. CE1118 Single Circuit “Electro” Telegraph Key composition $0 35
base, as described. Shipping welght 1 )b,.......... o
No. DK1119 Double Circuit (Morse) “Electro’ Telegraph Key com- $0 40
position base, as described. Shipping weight 1 1b. e

€ 11
The “Electro” Telegraph Key

These steel lever, —
standard telegrapb keys
are a radical eparture
from the old style metal
keys and the amatcur as
well as the professional
will find these keys far
superior to anything that
has been offercd hereto-
fore. Our new departure
i8 centered in the fact that
instead of using a metal No. ABE1117
frame, which is so liable to short circuit the different parts, we use a % in
insulated base., This not alonc gives the Ins{rument a classy appearance,
but it enhances at the same time the insulation a great deal, and our
keys to-day are without doubt the most beautiful and the best buiit 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
easler and smoother than the old style spring. The lever is solid stvel,
nickel plated and bhighly polisbed as are all the metal parts on the key.
There is absolutely no lateran) motion and the trunnions cannot possibly
get loose. The contacts are pure silver. A generous bard rubber bandle
and two large binding posts are furnished. 1If you have once used this
key you will never use another,

We only furnish one style of this key, namely, the one with top
connection, No leg connections are furnished.

Kize over all 6% x2%x1Y¥ in. Size of base % x2W x4l in,
No. ABE1117 Steel Lever Key with Insuiated Base as described, $l 25
each., Shipping “veight 1 Ib...c..oiiiiiiiiiiieons Q

graph Keys

Do you know that we will send you FREE, with our compliments the
following lessons of our famous “"WIRPLESS COURSE” (or any othe:
lesson you may choose) when ordering our Sending Hellces, Oscillation
Tranrformers, nding Condensers, Leyden Jars, etc,:

Lesson No. 1 “The Prineiples of Electricity” or lesson No. 4 “The
Principles of Wireless Telegraphy' or lesson No. § “The Amuteur Trane
mitting Sets and Apparata’” or lessons Nos, 12 and 13 “The RHook-Ups and
Connections.”

Just attach the corresponding cou;t)lons to your order. For ([lurther
fnformation consult colored section of this catalog,
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The “Electro” Wireless Key

30 AMPERES CAPACITY

While our No. ABE1117 Key is well
suited for coils up to 2 in. spark a
larger key must be used for the more
powerful colils,
from 3 to 12 in,
spark length,
also in connec-
tion with our
No. GGESKS0
transformer or
coil using up to
. - 30 amperes. Our key wiil
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 furnixlied. The contact points are solid sllver and measure
3 in, in dinmeter, % 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 HEAT PROOF Insulated Base is used, it will be understood that
the insulation is the best that can possibly be had and there need not
be any fear of short circuit ax with metal base keys. For the price at
which this key is sold it is positively the grcatest bargain offered in
wireless keys to-day. We will imimediately refund the {)urchnse price it
the key is net absolutely satisfactory in all respects. All metal parts are
highly nickel plated, hand polished and huffed. Size of base ¥x2l,x4Y in.
Size over all 6%x2%,x2 in.

No. BX9212 Wirelens Key with Insulated Base, as described.... $2 m
Shipping welght 2 ihs, O
No. CK9213 Upper Contact for above key

No. BX9212

. ox N . Sntoning \\‘oliht 2oz $0.30
o. 14 ower Contact for above key............... 000000000
Shipping weight 2 oz, $O'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 ugainst 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 series across the primarf
circuit, supplylng the transformer or spark coil,
The cenfre connection hetween the two condensers
is to be grounded to a good dawp ground connec-
tion, as in cut, or to a water
pipe, on the street side of all —oawe TRANSF
meters, etc, The ground wire
should be run on insulators,
and he of the same size as Ay,
the primary leads of the
transmitting set. The proper
NO. BBE1718 capacity condenser has been
developed by us, and is very compact and efficient. It {8 made of heavy
tin foil and a good dlelectric; the enclosing case being of glass, The con-
densers are then seanled in a high grade sealing compound giving a superb
insulation, that camiot be surpassed. Get one of these condensers to-day,
and have your station protected according to the Underwriter's rules,
before you get into trouble.

size, 3% x 4 x 6 inches. Shipping weight 8 1bs. $2.25
No. BBEI718 Klick-back I'reventer, an described. Price...........

ACRBACK 6 Lone
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The “Electro” Hot Wire Ammeter

No wireless sending statlon can possibly oper- .
ate at its highest eficlency unless It is adjusted
to radiate the maximum of current.

There i8 only one way to determine how much
current is being radiated and that is by placing
a hot wire ammeter in series with the aeriel lead-
in. This fact is Xnown by mauny amateurs who
really want a Hot Wire Ammeter but who were
kept from buying ome on account of the former
bigh price of tbese meters on the market. Kopow-
ing the demand for a good but reasonably priced
hot wire ammeter we put our engineers on the
probiem, and they, working in conjunction with
ourdskillrul Fl‘eltl('h meter-mecha:ﬂcsb'succeelde(ll“ in - .
producing a meter more accurate, tter looking
and mere substantial and at a lower price than NO, CEEK9100
aby hot wire ammeter heretofore offered.

This meter is the greatest bargaln 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 gusrantee if it
is not as represented,

Specifications :—Case 3 in, diameter, 13 in. high, nickel plated, reading
0-3 amperes, has temperature compensating lever to keep pointer at zero in
any climate. Pointer brought back to zero when in use by rfect spring
mechanism. Binding posts are large, perfectly insulated an conveniently
placed. Bearings are jeweled and pivots are of hardened steel ground to
size 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
Shipping weight 3 1bs, °

The “Electro” Leyden Jars

Our jars embody the best workmanship. The glass used is guaranteed
to be the thinnest bard flass. 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 bigh potential and are very bard to puncture.
The tinfoll is at least twice as heavy as:that used in other
jars and will not “blister.”

Solld brass top binding posts are used and tbe glass not
covered with tinfoil, inside and outside, is finished in black
enamel, giving the jar a very beautiful appearance, besides
preventing leakage. All our jars can be charged with even
our Y%-inch cofl and the discharging crasbh of even our 1-pint
ar can be heard a long distance. It is powerful emough tn

il a cat with a single discharge. These jars cannot be
cbarged by a static machine but are for use on coils and
transformers only. The following sizes are made:

No. IE9221 Leyden Jar, as described, 1 pint........ $o°95 ;
Size over ai! 3x8 in. |l
Shipping weight 2 1bs. sl 25
No. ABE9222 Leyden Jar, as dercribed, 1% pint.... . i
Size over all 3x8% in.

Shipping weight 3 1bs.
No. AGFE9223 Leyden Jar, as described, 1 quart.. $l'75 l

Size over all 4%x9 in,

Shipping weight 4 1bs, $2 00 No. 1E9221
Wo. BX 9224 Leyden Jar, as described, 2 quarts.. e

Nize over all 5x11% in.
Nhipping weight H 1hs,
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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

]
e
’
L3
]
L]
'
"

high efliciency. 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 covld be
thought of. There are two spirals of heavy Metal Wire, each splral
having eight turns. The two spirals can be separated by moving the
‘splgal on the right back and forward, the maximum separation being 10
=ches,

We use no helix clips, but the adjustment is made by means of a slider
v ~anted dlrectl{ on the back of each spiral, By means of these sliders—
amyastments which vary the inductance to a half turn, are readily accom-
piished. This feature cannot but recommend itself and has never been
attempted before in any other similar instrument. By means of the handle
4, th® movable spiral can be adjusted back and forth, which assur 3 any
adjustment desired. This apparatus s especlally recommended for close
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The “Electro’”’ Commercial Oscillation Transformer

tuning and is invaluable for Wireless ‘Telephony where it positively stards
unequalled. .

‘I'he construction and workmanship on the '
apparatus is of the highest order and stands

distinctly by itself, The wood i3 cherry through- a
out, muhogany ftinish, hand rubbed polish, 5§

inch thick. The Oscillation Transformer s °"
shipped Hat and takes up but little space when

shipping,  The full size of the Instrument is o O

16x 1432 inches, Al metal parts are bhrass nickel
plated. «vcept the Aluminum Wire.

There are six  generous nickel binding posts.  The Metal Wire
splrals ure fastened by a unique process, never attempted before, Tbhe
whole instrument will make a valuable addition to any wireless station,
We positively guarautee the working eflicieney and wave length of this
fastrument and wili cheerfully refund the purchase price if not entirely
gatisfactory and equal to our description,

No. IFNU600 “Electro” Commercial Osciliation Transformer as de- $6 m
scribed. Shipping weight 15 ths, ... ..., DOODOODOG0G O

The “Electro” Sending Helix

LAMP TFOR PILOT DEVICE WITH PILOT LAMP DEVICE
SOLD EXTRA

This is somethlng new in
heliees, and although we have
been making shuilar helices for
years, we have improved our old
ty{»es in =everal ways., The new
DX&8271 Jletix is built entirely of
SOLID MAHOGANY throughout
(no imitation mahogany). There
are eight turns of heavy Alumi-
num wire, two fine helix elips
with severnl feet of best fm-
ported high tension eable, Hard
rubber binding posts for the two
other connections are provided.
The new departure, however,
is found in the PIJOT LAMI
device. 'I'his unique feature is
original with us and has never
been offercd hy any other con-
flgl:'n. “"AS UStUAL ‘\\%‘:\hﬁf\r' ' i

e pilot lamp has NO METAL- q (82
LIC CONNECTION with the Ne. DX8271
helix, as the lamp lights only hy 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 splral. lnstead of using a hot
wire ammeter, the pilot lamp s 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 incandescent
lamp, Carbon or Tungsten, may be used. We furnlsh a socket which
takes ONLY miniature base lamps. A lamp is not furnished as for each
different eoil, a different voltage lamp is used. With a 2-inch coil use a
2-4 volt lamp, With a 3-inch coil or Y K.\W. coil or transformer use a
4.6 volt lamp. With a % inch K.W. transformer use a 10-168 volt lamp.
Inasmuch as all depends on the coil or transformer used, each hellx should
be tried with varlous voltage lamps till the right lamp is found. Sizes are:
10 in. diameter, 9 in. high; thickness of wood is % in.

No, DX8271 “Electro” Sending Helix, as dencribed..........cs.. “w
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 bas
sprung up and we
are therefore more
than pleased to pre-
sent our condensers
now with the adjuec-
able feature.

The connections are made In such an ingenious manner that
either one, two, three or all nine or nincteen plates can be put in circuit,
simply by sliding the contact rod into more or less contact bushings. The
adjustment i8 quick, sure and easy, no switches or levers need be touched.
The adjustable feature is of incalculable fmportance for wireless work, as
no spark coil, transformer coii, or transformer can work to the highest
efficiency without the right capacity, which can only be obtained hy means
of a condenser with a variable capacity. No. CGEJ30 has 5 contact bush-
ings, No. DGES31 has 10 contact bushings.

*he construction is simple and durable, and sparking is absolutely
prevented. The cases are solid quartered oak, highly finished. For dielec-
tric we use'imported French glass sheets of a apecial grade, 1-16 in. thick,
free from salts and air bubbles. Instead of tinfoil we use metal plates.
The No. CGEG30 has 1440 sq. in. of active condenser surface. It can be
used up to % K.W. Size over all is 113 x14% x2¥ in. 1ts maximum ca-
pacity is_.009 microfarads.

The No. DGES31 has 19 metal plates, 3040 8q. in. of active condenser
surface. It can be used up to 1 K.W. Rizes, over all, 113;x113;x33% inches,
Its maxlmum ecapacity is .0203 microfarads. Both condensers are sealed In
with a large amount of I'ure Sealing (‘vmpound, which not only prevents

bursting of the piates, but also safeguards the condenser from breakage,
and. to a large extent, from puncturing. Two heavily nickeled binding
posts are furnished. FEach condenser is fully guaranteed as to capacity.
No. CGES30 High Tenslon Adjustable Condenrer, as described. . $3 75
Shipping weight 40 Ibs, O
No. DGES31 Hlgh Tenslon Adjustable Condenser, as described. . $4 75
Shipping weight 43 1bs. O

NO. CGES530

The “Electro” High Voltage Condensers

Originally developed for use
in our “lIntereity” outtits. Each
condenser consists of 4 glass
plates, 4x4% in. in size, with metal
sheets in between. These conden-
gsers are exactly right for use with
a 1 in. spark coil but may be
built Into sections to accomino-
date most any source of high fre-
quency current. Thelr convenient
form makes themn especially adapt-
ahle to most any apparatus, They
ure cheaper and occupy less room

No. AN2345 than Leyden jars, Our cut shows
only the outside of the condenser, which we supply SEALED UP IN A
SPECIAL COMPOUND, with a nice ITardwood Box, finely finlshed. This
abrolutely prevents leakage or breakage. Size 4%x6%x1 iIn, $l 00
No. AN2345 “Fleetro’” tligh Voltage Condenser, as described, ., .
Shipping weight 1 1b,
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The “Electro” Adjustable Sending Condenser
PATENTED MARCH 8, 1910

It has long been known that hy
conneeting  Leyden jars (a capacity)
across the spark gap, the sending radius
af a station could be increased enor-
oen-lys CThe waves sent ont from the
regular spark gap die «ut very fast
(Fig. 1), while the waves emitted from
Leyden jars set upe s ~eitlations of mneh
longer duration (Fig, 21, besid
mwore  powerfal, Lhe latter
prroven by connecting onur !
Condenser aeross the spark gap, Ordi-
uarity the spark in the gap has a red-
disb-viotet color, making fittle uoise,

Now connect our condenser eross
the gap and you imtmnediately notice an
mtense blue mass of lirr.l 'l‘llw nmslc
even on i Joh-inch coil is lowd enough o
to be heard far away, while the noise NO, BEK9260
from a l-inch or Z2-inch coil ean be .
heard for Llocks. It scunds what it means—‘“Busioess.

The “Electro” Adjustable Condenser Is a marvel of simplicity and
efficiency. 1t s not alene used in wireless, but in Tesla experiments; in
fact, in alt high tension work, te adjust eapacities, ete,

A complete Condenser comprises the stand or frame and six best im-
ported Leyden jar condensers in which only glass free of all trices of
lead is used, auakage absolutely fimpossible,
Fach jar makes spring contaet at the top,
and as the stand has at the top circular re-
cessex, il at the bottom smatl round metal
indentations, the jur is snapped into jts posi-
tion in less than a sccond, It suaps out
FIG, 1 sitply by pulling or pushing the jar.

NO CONNBECTING WIRES, NO SCREWS USED WITH JARN,

Good connections ot ALL times, The jars cannot full out, uo matter
in what position.

To change or vary the eapacity of your cireuit,
simply snap in or out more or less ars, till best re-
kults are reached.  The frame is made of well seq-
soted oak, the jars are beantifully tinished and when
connected (from 2 up) they are automatically placed
in multipte. This, we found. ix the best arrangement,

Sizes are: Height, ¢ ins.; width, 2 ins, length 9 ine,

No. BEK9260 “‘Electro” Adjustable Condenser, as dencribed, complete with

Stand and 6 Leyden Jars... .. ... .o ..., $2°50
Shipping  welght 2 1hs,
No. CE9262 Leyden Jar, each (Shipping weight 4 oz).......... $0'35

Dear Sirs:— Lincoln, Nebr.
Last vear T ordered a number of things of you, among which was un
*“Electrolytic” Interrupter for my wireless station, I have used It very
hard all the while except during the summer. ! found that It worked just
an well after three months of non-use as it did when 1 got it. The
“Telegraph Key” I recelived of You is a dandy, as i~ the Ball Bearing
slider, ASHLEY WILLIAMS,
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The “Electro’’ Antenna Connector
NO MORE SOLDERED AERILIALS. NO MORE LOOSE CONNECTIONS

== — 2 We present herewith the latest usefnl device
’ to those erecting wircless aerinls of ‘any size;
it is in the form of a brass terininal conncetor
block for the lead-in or rat-tail juneture. The
wiring diagram given indicates how the con
nector is employed to properly join the down-
coming leads from the aerinl to the lewl-in wir:,
which may be Nn, 14 or larger. The lurger the
better. T'he rat-tail leads are made of No. 14
wire or cable ax used in the nerial flat-top.
The weak point in most experimental radio
plants lies in poor Joints of the aerial, espe-
cinlly where it joins the lead-in wire. This

weakness is avoided by
using The “Electro”™ An- Aoy,
tenna Conneetor. which as-
sures perfeet jointa

always,
This connector is made

No. CK3339

of solid and mass<ive brass and solves the poor 1~ Le00
Joint. problem ensily. both in an electrical and me- P rov- AN

chanical sense, ‘The connector is provided with four

No. 8/32 screws at the top for the rat-tails; proper smaf mre™\
gize holex for the wires beiug provided,  Also the Leot n
rat-taiis may be clamped under the 822 serew head - = =et—
if preferred. It is always best to solder or sweat in the leads, but the
gerews here provided make it possibie (o effect a perfect juint between
the lead.wires without soldering,

The connector is drilled with a large and small hole at the base to
accommodate any wire from No. 14 to No, 4 solid B. & 8. condnctor, A
heavy No. 14:20 serew clamps this heavy wire, The connector, if desired,
may  be covered with friction taps after fustalling it. although this is oot
absolutely necessary. The size of the “Electro” Antenna Connector is 2 io.
high by 1%, in, wide by % in. thick. 030
No, C1i3339 “Electro” Antenna Connector. Shipping weight 6 oz. o

Bamb:o Spreaders

These hmmhoo rods are 8 ft. long and taper
silghtly from 1Y% and 114 in, at the butt. They
are very strong and light. Must be sent by ex-

K press nnless ent in 2 ft. pieces,
No. EK6527 No. EKé6527 Bamboo Pole, 8 ft. long. $0 50

Price each. Shipping weight 2 1bs. O

High Tensic:n Cable
t

is used in most all wireless

stations, and c¢an stand an _epormons

- high secondary discharge. The wires

= used f{n the construction of this cable

] are made from soft drawn copper, COv-

No. AF1298 ered with three and four separate rub.

ber insulations. It is very flexihle. and can be handled easily, especially

for laboratory and wortable purposes. It is an_absolute necessity to lead
the antennae (aerlals from the station out In the open alr.

The 5 millimetre (dfameter) size will stand the discharge of our 1 in.
coll. The 10 millilmetre stze will stand the discharge up to a 4 in, coll.
No. AK1297 High Tension Cable 5m/m Diam. per foot........

Shipping weight 1 oz. per foot. .
No. AE1298 High Tension Cable 10m/m Diam.. per foot..... $0 15
Shipping weight 2 oz. per foot. Not less than 5 feet sold. o
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WIRELESS CODES.

CONTINENTAL

LETTERS

|
L |

il

|

ABBREVIATED NUMERALS USED BY CONTINENTAL DPERATORS.

l1 o mm 20 ¢ mn Qeoeoem 4 o000 S
€ mecsocse7mmmoce S moee S me |O mm

Copyright, 1910, B. I. Co., N. Y.
This s a greatly reduced reproduction of our famous Wireless Code
Chart, the original of which is 9x11 inches, printed on stiff cardboard that
sells at $0.10. See page 77.
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The Gernsback Electrolytic Interrupter

Patented April 4th, 1911

is a radical departure in electrolytic interrupter
manufacture. It was constructed with the view to
stand great abuse, glves marvelous resuits and to
be ridiculously Iow 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 om_ using batteries, which only
cause trouhle and dissatisfaction,

The Gernsback interrupter is connected in
series, with any ordinary spark coil and the 110
V. direct or aiternating lighting current supgly.
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 np
tight as it should not vibrate. The glaas vessel
is filled with the solution (formula furnished only
with interrupter), and as soon as the key is de-

ressed you will get the surprise of your life.
nstead of a thin, meagre spark, as with batteries,
‘ou get a HEAVY PFLAME 14 INCH THICK,
hat this is the ideal thing for \\r’ireless is unnec-
essary to mention. The spark obtained of a 1-
inch “coll, 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 GAP, These are PLAIN
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
gsecond shows the FLAME of the same coil with
a 110 V. current and the new interrupter. Expos-
ure 1% seconds. The flame shoots upward, as
the great amount of heat raises the discharge.
You are able to get a better and heavier spark
from 15% to 259% LONGBR, all depending on the construction of the coil.

And that is not all. The output of the
ecoll is increased at least 60%. That means
that you can send at least 609% further with
the Gernsback interrupter. This will be bet.
ter understood by mentioning that two No.
14 copper wires, connected to a 1 inch coil
and separated 14 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 ita lower end has a
eculiar aperture in which the pointed rod
gts. Tl;ehtube at tl;e upper end M’;'hai thtrel;ldeld No. 1
top which screws in the cover. s tube Is -

mrde of special material and wlll not crack ORDINARY SPABK.
even if the interrupter i8 worked steadily. Tn operatlon 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 ilL).
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 solntion.
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The percelain cover has all metal parts
IMBEDDED in # (patented), No metal i8
exposed whatsoever. Therefore NU CURe
ROSION. Tbhe binding posts being of
bard 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 W to 200 interruptions per second, against 5,000 to 7,000 per second
with the electrolytic interrupter. The interrupter is to be used in con-
nectien with ordinary spark coils from 14 inch up to 12 inch spark length,
or vur GGER0S0 Transformer.

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 coils put together. Therefore, two 2-inch coils will

ive a 4-inch spark and so on. Ordinary vibrator colls can not of course
e connected 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 demagnetize the primaries all at the
same time. The result, thercfore, 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 fill the glass jar with the solution (to be obtained from any
druggist) so that it stands 2% inches from the top of jar. Put tha
cover on jar and pass the rod through the cover down in the tube. Re
sure that its point fits in the aperture at the bottom of tube. The weight
i3 then attached to the rod as shown in ill, The tbumb screww of the
metal bridge on top of cover is left loose. Now connect the interrupter
as shown 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 is 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 coll 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. Gernsback would
not allow his name put to it, if he bad not
implicit faith in ft. It is a guarantee by itself.

Note.—This Interrupter does NO1 work our closed core transformer,
but only open core transformers, sueb as our_ No, GGES030.

No. BHES8000 THE GERNSBACK INTERRUPTER, as described. $2 85
Slze 10%x5 in. Shipping weight 6 1bs. Each...... 0

No. BES000a Metal rods for Gernshack Interrupter. Each........ $0.25
Shipping weight 4 oz.
No. EK8000b Interrupter Tube. Shipping weight 4 oz............. .
No. DE8000c Interrupter Jar, 41%x6% in. Shipping weight 3 1lbs. so 45
o

Fach ....,.......... 000000000600000D09000000000000000
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The “Electro” 1, K. W. Transformer-Coil [

is a radical depar-
(100 MILE WIRELESS COIL) ture from ordinar
cofl building. t
possesses all the
good points of a
good coil, but noge
of its bad ones.

The average ex-

rimenter when
uying a coil now-
adays buys a cat in
a bag. The coil is
sealed entirely and
if it should break
down it must go
. back to the factory.
Neither does the
owner know what is
inside of the cofil—
he must take the
maker's word for
it. Our new coil is
NOT SEALED IN,
yet is better insu-
No. GGES8050 lated than a sealed
in coil. The new
departure is our BLOCK SECONDARIES (see {llustration). These secon-
daries are wound with ENAMELED WIRE, This means, on account of get-
ting 3 times as many ampere turns into a given space, that our secoundaries
are 3 times as eflicient as other oues, and thut they take wup
one-third as much room. Size of secondary, 3%x2¥%x3!5 inches.
You marvel that such a small coil could give such an enormuous output,
The enameled wire explains the mystery. After the secondary colls have
been wound they are placed in a square mould which is filled with molten
fngulating compound. When cold, a square block-coil is obtained, which
exposes no wire except the 2 connections, We form our secondaries square
8o they can not roll. Lach secondary weighs 23 1bs. and gives a l-inch
apark. The primary is wound with Douhle Insulated Copper Wire No.
14, B. & S. and separated by a hard rubber insulating tube from the two
block secondaries, The whole is placed in the coii box., which has been
treated with an insuiating compouund. All coils fit snugly in the box
and are arranged in such a way that they can not move and are always
14, inch apart., After connections are miuade the cover is screwed down,
and this marvel of simplicity is always ready to be inspected and to be
taken apart, when occaslon arises, for new experiments, etc., etr.

IFour top metal binding posts are provided, so that one secondary
may be used at a time, both in series, both in paralleli and for other im-
portant experiments.

1Y CONNECTING IN MULTIPLE, RANGE IS 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 Volits Alter- ‘
nating current, or 110 Voits Direct current.

The spark obtained is 1 to 1% inches long, but 1} inch THICK, For
wireless work it is the fat spark that counts, not the long, thin spark,

You must radiate (amperage) from yonr antenna, not temsion (voltage).
ITere is an UNSOLICITED testimonial:
Electro Importing Co. New Orleans, La.,, Jan. 11, 1911,

Dear ®irs: 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 Coil, a distance of about 70 miles air line. My co!l is working
excellent, and anyone wishing to buy a coil, cannot make a better move
than by purchasing one like mine. MHoping this will be good news, 1
remain, Very truly yours,

BERNARD OPPENHRIM, 1435 Henry 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, E. & R. [ng.
In Use on Every Battleship of the U. S. Navy

Let Us Help You to Become a Practica]l WIRELESS EXPERT
THIS 1S THE ELECTRICAL AND WIRELESS AGE

Wonderful opportunities are offered to the man who has special
you to become an expert in Wire]

do it as well as anybody else!

Our aim is not only to sell you electrical goods!

We will belp

tralning to-day.
less. "Hundreds have doue il, why aet yeu?! Just try it! You can
We want to instruct you bow to bandle

to the best advantage all the Wireless Apparatus; to tell you the hew and why of the fascinsting
art of Wircless. This is the Beason for offering

Of courve, we want you for a customer. You are interested in
apparatui. Why not be one of our regular patrons?

you our
FREE COURSE.

eloctrical and wireless

We promise to give you the marimum of

quality, plus servies and td show you QOUR appreciation, we are going to give you a profit sharing
PREMIUM on every dollar you spend with us.
the [following proposition.

It means an absolutely unique opportunity.

In the following
pages you will find
twenty Wireleas Course
Certificates.

When sending your
order which must not
be less than One Dol-
lar ($1.00), attach one
of these coupons and
you will receive with
your goods the first
lessen of the
WIRELESS COURSE
and a superb cloth
binder.

With every follow-
ing order amounting to
not less than $1.00, we
scend you another les-
son, This means that
for every dollar's
worth of goods you or-
der, you will receive as
a preium, one lesson
of our

“WIRELESS
COURSE”

It is undecrstood
that you can receive
the whole course with

CONDITIONS:

~“WIRELESS
COURSE

The Beautiful Cloth Cover of
our Wireless Course.

8ize 64 x 9} inches.

one order {if same
amounts to $20.00, or
ten lessons, if you or-
der&)oods amounting to
$10.00, etc.

You may, of course,
select any number of
the Wireless Course
you want; but the
cloth binder ia only
furnished with ‘lesson
Number One,

& ABSOLUTELY
NO DISCOUNT AL-
LOWED FROM ANY
ORDER APPLYING
TO THIS FREE
WIRELESS COURSE,
AND NO LESSONS
WILL BE SENT ON
ANY ORDER UNLESS
THE CORRESPOND-.
ING COUPON IS8 AT-
TACHED,

It #8 needless to
say that our Wireless
Course 18 up-to-date
and absolutely thor-
ough, commencing
with the most complete

Contents: 160 pages, 350 illustrations, 30 tables,
explanations on Electricity in General and Wireless, ending with chapters
on scientific mathematics and complete bistory of Wireless.

Do not miss this splendid opportunity.

Send {in your order and your Wireless Course Ceriificate TO-DAY,
READ contents of Wireless Course on back of coupons.

This course cannot be bought and can only be obtained under the above

comditions,
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Centents of Lesson Ne. 1

THE PRINCIPLES OF
ELECTRICITY.

Conductors, Insulators, Statie
Mlectricity, Current Electricity,
Flectro-Motive force, Batteries,
Measuring Instruments.

Centents of Lesson No. 2

THE PRINCIPLES OF
MAGNETISM.

Compass, magnetic flux, Elec-
trodynamics, Electro-Magnetic
Indnection, Induction Colls and
Transformers.

Centemts of Lesson No. 8
DYNAMOS, MOTORS, GEN-
ERATORS AND WIRING
Serles Motors, shunt motors,
eompound motors, Power trans-
mission and wiring. Transform-
sr boxes. Frequency, Edison 3-

wire system.

Gonbonts of Lesson No. 4
THE PRINCIPLES OF
WIRELESS TELEG-
RAPHY.
Maxwell’s theory, Hertalan

Fuves, gnnly's coherer. G. Mar-
conl. rlndf‘les of wave length,

osclllating circuit, auato-
ormers, etc.

Demtonts of Lesson No. §

THRE AMATEUR TRANS-
MITTING SETS AND
APPARATA.

Spark Gaps, Colls, Sending
Helices, Condensers, Integrupt-

ore, Koys.

Centontis of Lessen Neo. 6

TRANSMITTING BSETS
(Continued)

Aerial switch, commercial sta-
tions, Mowr-denenwr, Heavy
keys, commercial spark-gaps,
Rotary spark-gags, Leyden Jar
Londenser, Lightning switch,
commercial wireless stations.

Contents of Lessorn No. 7

NEW TRANSMITTING
SYSTEMS.

Quenched Spark system, Tele-
funken system, Poulsen system,
Duddel Arc, Complete Poulsen
Station.

Ooatents of Lesson No. 8
RECEIVING APPARATA.
Detectors, Tuning of Receiv-
ing Apparata, Loose Couplers,
Variometers, Detectoriam, Pest-
able Receiving Set.

Ceontents of Lessom Ne. 9
RECEIVING APPARATA.

Variable Condensers, Rotary
Condensers, Fixed Condemsere,
Potentiometers, Wireless Recelv-
ers, commercial recelving ssts.

Oenpents of Lessén Neo. 19

THE DETEOCTORS.
Cobherers, Slaby-Arco-Vacuums
coherer, Branly Detector, Aute-
matic_ Detectors, . Crystal
Bectifiers, Silicon— -
lena—Molybdenite—ete,  detec-
to Blectrolytic Detectors, Fer-
oxide of Lead Detactore, Flaming

Valve, Al
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Oentents of Lesson No. 11
ABRIALS,

Antenns, Wiring, Insulators,
Looped Aerial, Umbrella aerial,
Lead-in, Bellini-Tos!  Radlo-
gonlometer, construction of aer-
1als, etc.

Contents of Lesson No. 12

THE HOOK-UPS AND CON-

NECTIONS,

Study of the dlagrams, Wire-
less telegraph symbols, close
coupled systems, conpecting in-
terrupters, shipboard statlons,
Fessenden station, Recelving sets,
Loose-coupled sets, Marconl se-
lective recelving set, etc.

Contents of Lesson Ne. 18

THE HOOK-UPS & CONN.

USEFUL INFORMATION.

Fessenden Interference Pre-
venter; Telefunken -recelving set.
Duplex Recelving set. The Col-
1in system. The Lee De Forest
system, Dielectric strengths
of insulators, Notes on Ropes,
Equivalents, connecting 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
gutruments. Wireless Regula-

on.

Contents of Lesson No. 18

LEARNING TO OPERATE.
THE CODES,

Operating the key. patent keys.
The codes, Omnigraphs. The
different codes, clpher messages,
Abbreviations, Government mes-
sa commercial messages.
The Wireless Law.

Cantents ef Lesson No. 16
COMMERCIAL SHIP AND
LAND WIRELESS
STATIONS.

The Nauen staclon, United
Wireless station. War ship sga-
tlons. Commercial ship statlons.
Army stations.

Contents of Lesson No. 17
HIGH FREQUENCY CCUR-

RENTS.
Tesla experiments. Prof. Fes-
senden’'s  experiments. Tesla

Transformer, Oudin Transformer.

Contents of Lesson No. 18
THE WIRELESS TELE-
PHONE.
The principles. Collins system.
Poulsen’s system, etc.

Contents of Lesson No. 19
THE MATHEMATICS QF
WIRELESS TELEGRAPHY,
Calculation of wave-lengths,
Inductive calculation, Capacity
calculation, Range of statlons
Tables, Data, etc.

Contents of Lesson No. 20
THE HISTORY OF THE DE-
VELOPMENT OF WIRE-
LESS TELEGRAPHY.
Steinheil, Fdison, Maxwell,
Tesla, Hertz, Crookes, Hughes,
Popoff, Marconi, etc., ete.
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Our coil 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. & 8. re.
and an 8-inch _coll costs $95.00. Rize of box, 9x314x41% inches. $7 75
No. GGE8050 Electro %4 K.W. Transformer-Coll, as described.... L

Shipping weight 12 1bs.

The “Electro” Closed Core Transformer

TRIPLE CONTROL TYPE

Commercial and experimental wireless
stations to-day are using invariably a
closed core alternating current transformer
for sending messages. They are thoroughly
rellable and of the highest electrical effi-
ciency. Superior to spark colls, they are,
besides, very cheap to operate; the cost
of running the 14 Kllowatt (KW.) size,
being 2 cents Fer hour. They will not
heat up even if run continuously.

These improved type “FElectro” quality
transformers operate on the same prin-
ciple (induction) as spark colls, but the
transformer s slmply connected to 110-
125 volt A.C. 60 cycle circuits, with a tele-

raph key such as our No. ABE1117 or
X9212 in serles, to make and break the
primary circuit.

Specifications :—Transformer wof best NO. CKX9280
design throughout. Electrical efficlency 94

r cent, ore of annealed silicon steel accurately cut and assembled.

rimary coil well insulated and provided with 8 point switch permitting
of regulating the secondary voltage from 10,000 to 12,000 volts. Primary
current on 3 K.W. unit on lowest secondary voltage about 215 amperes.
8econdary wound In best manner with finest insulation; cannot break
down. ange about 50 miles per ¥ K.W. with sensitive detector at re-
celving statlon. THE FEET OF TRANSFORMER ARE PROVIDED WITH
GLASS FOOT INSULATORS TO PREVENT LEAKAGE. Secondary leads
brought out through heavy pocelain insulators as shown.

This transformer I8 extremely efficlent, rellable, and flexible in com-
trol.  For 120 cycles frequency cost 18 the same as for 60 cycies, below.
For lower than 50 cycles frequency, add 20 per cent, to cost here given.

No. CKX9280 “Electro” 1, Kilowatt Transformer, as described
size 634 in. high by 8 in. long by 814 in, wl'do......$30.m

Shipping weight 32 1bs.

No. DEX8281 “Electro” 14 Kllowatt Transformer............. .$45.m
Shipping weight 45 1bs.
No. FKX9282 “Electro” 1 Kilowatt Transformer................. .sso'w

Shipping weight 65 1bs,

Gentlemen :— Buffalo, N. Y,

I am VERY MUCH PLEASED with your 34 K.W. Coll No. 8050. I
have SENT 48 MILES UP THE LAKE TO THE CITY OF ERIE a boat
equipped with the Clark Wireleas system. The operator sald I CAME IN
A8 LOUD A8 C.H,, THE PORT HURON BTATION. (10 K.W.)

Yours truly, H. BCROEFFLIN,
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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 colls look allke, As long as
the coil gives a spark, he is satisfied, and, as a rule, when buying a coll
be is guided mainly by price. The firm slicing prices most, gets the order.
Quality seems to be the last thing the average experimenter or radlo
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 “Bull-Dog” coil. When we started the original experi-
menter's supply house, in 1804, we did not make our own coils, and for
several years we sold the box coil, which is nothln% more por 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 co!l a great deal, at the expense of efficient Insula-
tion. Internal sparking, if the coll 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 flner
the wire, the less there is required for a glven 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 coll is totally unsuited,
or radio work it is not the spark length that counts, it is the THIC
SPARK. Thus, 2 6-inch thin spark will not transmit over 30 miles, while
a % K.W, transformer giving but a l-inch spark wlll easlly 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, heavy spark is like a
thick stream of water. Its power Is verf great.

We could say a great many more things about the box coil, but we
will refraln, because we might be thought of as ‘“knockers.” Suffice it
to say that we dlscontinued 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 colls are not good. There are
excellent coils of that kind on the market—but the majority of them

almed off by certain houses are just plain ignition coils—very good coils
or such 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. KEach has its function. So with the box coil and the
“BULL-DOG" cofl. Each has its sphere of utility.

When we finally did start in the manufacture of the “BULL-DOG”
collslwe 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 coll 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" coil in OUTPUT
equals most 11 inch and 2 inch box coils, Do not be misled by the length
of a spark. It means nothing; it 18 simply a trade trick. You do not buy
a Mazda lamp bulb hy its length; you want to know, primarily, what its
candle power is. You pay accordingly. It Is exactly the same with spark
cofls, the spark length is the second conslderation. You want your coil
to give a prodigious amount of power—not meaningless sparks. And if
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‘:u use it for Wireless Work—and you will, sooner or later—you want to
sure that you radiate lots of power from your aerial. And oaly a
genuine “BULL-DOG"™ coll does this.
COUNTERFEIT “BULL-DOG” COILS
There is only one “BULL-DOG" spark coil,—the “RLECTRO.,” If 18
does not bear the “ELECTRO’ name-plate, it is not & “BULL-DOG” ecoll.
Certain unscrupulous uugply houses, envious of our enormons success
of these colls, 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 is nothing but an ordinary thin spark ignition coll, resembling exter-
nally somewhat our “BULL- " coll. 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 “BRIU’LL-DOG™ coll. It i8 to be deplored that com-
ting houses, deliberately try to mislead the public with such antiquated

usiness practices.
CONSTRUCTION

Only the very beat material that money can buy is used in “BULL-
DOG" colls. Although thousands of these colls are sold each year, not
more than 4 have ever been returned to ns in the lapse of any one year,
due to broken down secondaries. And these cases have Invariably been
traced to straining the coil unduly either by using too heavy a gattery
current or by working the coll without having a load on the secondary.

SECONDARY

The heart of the coll. We use only enamel copper wire—notbhing else—
in our colls. 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 R. & 8. wire is commonly used in most box colls. We
use nothing thinner than No. 34 B. & S. electrolytic copper wire. This
means that “BULL-DOG” coils have from 239 to 509% more weight In
wire than ignition box colls. This costs a great deal more, but makes for
powerful sparks.

All “BULL-DOG"” Spark Coll secondaries, after winding, are boiled
for a long period in a parafiine wax bath under vacuum to dispel all air
from the windings. A costly process—but it keeps colls from coming

back to us.
PRIMARY

All primaries 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 parafiine to expel all air and moisture. All our
rrlma es are lathe wound and must be wonnd perfectly even to pass
nspection. The core wire is imported from Norway. Only genuine Nor-
way double annealed core wire 18 used by us. It costs 259 more, but the
spark obtained is vastly better than if the domestic wire were used.

CONDENSER .

We consider the condenser one of the most important parts of the
“BULIL-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 cntting 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 the
condenser i8 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 coll is not abused.

“BULL-DOG" colls practically never have condenser tronble. In six
years we did not replace more than eight condensers due to puncturing—a
mllly wonderful record.

n the construction of our condensers, we use only the finest obtain-
able tin foil,—not lead foll—thick encugh so it can't tear when the con-
denser is compressed hydraulically, after having been boiled in paraf-
fine for some hours.

The ?aper we nse is the best {mported homogeneoua rice paper,
treated with parafine under vacuum, to expel all air from its pores. We
do not nse wire leads, but broad copper strips to make connection with the
tinfoil. This lnsures a perfect contact, and no resistance at the contacting
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surfaces. After treating in a parafline bath, the condenser is compressed
in a powerful press and a strong, perfect unit, almost impossible to
puncture by the “back-kick™ of the coil is the result.

After the primary has been provided with its insulating tube, the
secondaries are slipped over this tube and the whole unit i8 piaced in
the outer enclosing tube. The highest grade of insulating compound fis
now poured around the unit, thoroughly seallnf it in the enclosing tube.
Over the enclosing a rich looking, fibre tube is slipped, and the coil imn
ready for assembling, after it has undergone several tests for spark length,
break-down resiastance, etc., etc.

Our small coils, such as our 1 inch, ¥ inch and 1 inch types, have
the condenser encloged 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 14 inch type have
a sub-base in which the condenser is housed; it is surrounded by insulat-

ing compound.
MAHOGANY FRAME

Beginning with our 1917 model all of our “BULL-DOG"” coils are
encased in beautiful mahogany frames, piano-finish, hand rubbed. A more
beautiful appearing coil can not be imagined—it shines and sparkles and
is easily the most imposing plece of apparatus on your instrument table.
You feei proud to own such a coll; its like is not found anywhere the
world over—a pretty strong claim, but true, once you see 2 real “BULL-

VIBRATOR

We could write several pages ahbout the superfority of our wonderful
French style vibrator. 1t is practically noiseless and works at am
astonishing speed. No large fron head retards its speed and gives a
stringy spark. Our vibrator, on account of its great speed, gives a fat
powerful FLAME-LIKE DISCHARGE at the secondary terminals, unlike
anything you have ever seen. The vibrator is 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 vibrator when working emits a
high NOTE, not a NOISE, as docs the ordinary Rhumkorff or box coll
vibrators. IT ALSO USES LESS CCRRENT THAN ANY OTHER COIL.

TENSION ADJUSTMENT:

The “Bull-Dog” cofl 18 the only one lhaving a sgrlng tenslon 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 coll draws its maximum current and the longest and most powerful
spark is obtained. With the former adjustment the vibrator works fastest,
with the latter adjustment it works slowest. Beautiful regulation is thus
accomplished, not found in any other coll.

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 coll works best when the sparking at the contacts is mot
too strong—just a mild, nice, blue spark, which should not blind you.
One can tell at once if the battery used on the coll is too strong by
observing the vibrator spark. If it sparks too much the battery curremt
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 it 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-
{ng the thumb screw, because THE RIM OF THE SCRBW IS THOR-
OUGHLY INSULATED with a thick, knurled fibre ring. If you have
ever trled to adjust an ordinary spark, the secondary of which was
grounded, (as in Wireless Work), you will appreciate this improvement,
not found on any other coil.

CONTACTS

We now use only pure TUNGSTEN contacts in all our vibrators.
Tungsten is the most refractive metal known to science to-day. It is very
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much harder than platinum and lasts' at least 1254, longer than the
latter. The sparking on tungsten points is less than on platinum points
and we very seldom hear of such 2 thing as a burnt out tungsten point.
Inasmuch as the smallest tungsten point we use measures 1 inch in
diameter and .05 inch thick (platinum points seldom are more than .100
inch in diameter and .0312 inch thick) the sparking is cut down to a
minimum. Of course large tungsten points as these are mere expensive
than emall 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 metal does not melt readily, OUR VIBRATOR CONTACTS
DO NOT “STICK"” UNDER ANY CIRCUMSTANCES,

TESTING

All “BULL-DOG" colls undergo an elaborate serles of tests before they
are stamped with our Inspection stamp. All our cofls are tested twice;
once before they are assembied, and once after assembling. The spark
length must be right. It must be above the claim we make for that

articular coll. Thus our 1-inch coils usually Elve 1% to 11 inch spark.
11 coils are “strained” purposely to ascertain their break down resistance,
We thus make sure that whem you straln your coil accidentally it wiil
not break down. Those that do break down at the factory once in a
while are discarded. Only perfect colls leave our factory.
GUARANTEE

Read it curefull{. It 18 the only cofl guarantee made by any manu-
facturer, anywhere in the world to-day. It is the first time in the his-
tory of coll making that any firm ever attempted such an unheard of
guarantee. It proves our supreme faith in our colls.

5 'lt////////l//////////////////////////////////////////////////////////////////r’////////f///////////////////IQ

OUR GUARANTEE

We will replace without question any “BULL-DOG” coil within
one year after its sale, providing it shows no gross abuse. Im
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 not
cover %)urned out tungsten vibrator contacts, which itself i8 a proof
of gross abuse. Defective colls 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 coll in Amer-
iea, we know that we will get your order:

Dear Rirs:— Alameds, Cal.

I teated the one-Inch croll with a 6 volt, 8 ampere dynamo, and could
with point dlschargers, OBTAIN A STEADY SPARK OVER ONE INCH
LONG. COULD SEND OVER SIX MILES, which took me by surprise,
the aerlal was 32 feet long, made up of four copper wires, on spreaders
two feet wide, suspended from a mast 80 feet high, The detector WORKED
FINE; COULD PICK UP SIGNALS without aany trouble.

Yours truly, F. ARNBERGER, JR.

Gentlemen:— Chlcago, HI.
I bought one of your ¥-inch spark coils and think It is a dandy. With
four batterios I can obtain over i5-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 “WIRELBESS COURSE,” giving you aill the
instruction about this ap’gamtus.

Just attach coupon 0. 2 to your order. For further information,
consult colored section of this catalog.
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The “Electro’” “Bull-Dog” Spark Coils

a well knowu fact that we are to-day supreme in spark cofl
manlnffalcsture. e\\'v'e c~n prove that we seH more spark cofils for experi-
mental work than any two other concerns in the world. s

The new *“Bull 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
e

INSULATED
THUMB|SCREW

2-inch
SPARK

$9.60

NO. IFX1089

tbhe primary sccondaries and condenser all in a fibre tube, enhancing the
appearance a great deal and also making the coil far more compact and
lighter at the same time.

A new French double spring vibrator with double adjustment 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 especlal:’y
constructed for use in wireless telegraphy, and we have devoted consid-
erable labor and time in experimenting to produce something tbat we can
recommend confidently to our customers, Our aim has been to furnish
a coil not easily injured, even by rough handling, and these coils may be
subjected to conriderable rough usage without injury, The usual form of
Rubhmkorff 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 guarantee them to give a
very powerful and ‘*‘fat” spark impossible to obtaln with any other coil.
All the experiments cited on the following pages can be performed with
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our coils, and we guarantee our coils to give better results for a longer
period tban any other coil.

We employ a condenser of large capacity in parallel with the vibrator,
which decreases the sparking thereof as much as possible. Ali our coils
bave condensers, even the 34 in. one. The vibrator contact points are
of tungsten and will last almost indefinitely, providing the coii is not
abused by the use of too strong a current.

If we say a coll gives 1 in. spark, this means that a 1 in. spark will
be thrown across a gap one Inch long, between two sharp points, not
between balls, plates, etc. We always guarantee our coils to give the
full spark length. To get best results use storage 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 ceiis, as their
current s not steady enough. However, it is understood that they will
glve exceilent results if treated inteliigently,

The secondaries of all our colls are wound with enameled wire. Oue
cempetitors use bare wire, which leaks and reduces the efticiency of the

cofl.
No. CX4360 1 in. use 2 type R. E. cells, or 3 dry cells
No. CIX1087 14 in. use 2 type R. K. cells, or 4 dry cells
No. EGK1088 1 in. use 3 type R. ., cells, or 5-6 dry cells
No. GBK4366 1% in. use 3-4 type R, K. cells, or 6-7 ry cells
No. IFK1089 2 in. use 4 type R, E. cells, or 12 dry cells

PRICE LIST

No. CX4360 14 inch coll, price................. Criesseesssreneens 3 m
Size Tl)x4 §/16x6Y;. Shipping weight 4 lbs. $ O

No. CIKI087 Y% lInch coll, price,. R R L R E T . 3m
Size Tl4x4 5/16x61,. Shipping weight 5 1bs. $ 0

No. EGKI1088 1 Inch coll, Price. . .o..ouieiuiuieerenrooesenrnannnns 5 70
Nize TY%x5%x6%. Shipping weight 6 lbs. $ 0

No. GBK4368 114 Inch ecoll, price......... 0000000 00Q00000000060000
Size 81,§x55;1x(ﬂ/.. Shipping weight 7 1bs, s 7°20
No. 1I¥FK1089 2 inch coll, price.............. Ceseescesssnisanaans 960
Size 81%x5%x6l. Shipping weight 8 1bs. $ .

Neo. BCX1090 3 inch cofl, prlce.

No. C¥FX1091 4 inch cofl, price. | ...........
Cabinet
No. LEX1093 6 inch coll, price..

No. AAEX1094 8 inch coll, price ! ............... 00D0000000aB0A00
Prices of larger coils on application.

Experiments With Spark Coils

Connect two short pieces of wire to the two top binding posts. Make
a “spark gap” by leaving a small space between the wire points. If the
cofl I8 started a steady stream of sparks will flow between the points, It
can be intensified by tlghtenlng the thumb screw on the vibrator of the
cofl. 1f the “spark gap” i{s about % inch, a “fire ball” will be observed
between the points. If the experiment is continued the positive wire will
et white hot and finally fuse at th. end. If the wires were copper the
gre ball will be green: if of iron, reddish yellow: if of zinc. bluish. To
lengthen the spark, attach a metal ball, or metal disc, to the negative pole.
The positive pole should bave a sharp point. The lengthened spark wili
not be single. it will tend to branch out.

Another method to greatly lengthen the spark is as follows: Moisten
the cover of coil frame between the two wire points with your finger.
The spark will at first be thin. but it will enlarge gradually as the
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Experiments with Spark Coils
(Continued)

molsture dries., This method lengthens a spark two or three times., A
1-inch spark coll will verf often give 2 or inches, The experiment is
very lnterestln%; 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 gig-
"f form. A very striking experiment i8 done as follows: nd 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
fillngs between it. The spark will select a route of its own in a pecullar
manner, The experiment is greatly beautified in the dark. A small cup
of benzine, gunpowder, etc.,, can be exploded if placed in a spark ‘gng:
but of course great recaution 18 necessary for such experiments. If the
flame of a candle i8 brought near the spark gap, the spark will be diawn
into the flame (hot air being a better conductor for the current than c¢old
air). If the candle is blown out and if the wick is touched at once by
the spark, it will ll%ht up again, If a plece of cardboard is put between
the sJ)ark gap 1t will be plerced. The bigger the col] 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
rom both sides.

If your friend smokes cigarettes you can play an amusing trick on
him. 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 leads,
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 pn;ﬁer will be plerced with numerous holes,—too fine to be
observed,—and when your frlend tries to light the cigarette after he care-
fully rolted it, he will waste a box of matches without being able to get
as much as one puff. After trylng three ot four leaves you can hardly
blame him Iif he commences to say a fcw thlngbs—or he may quit smoking
cigarettes altogether. If an old incandescent bulb is connected with one
wire, and if the other 18 grounded, the bulb will emit a greenish light
in the dark, as soon as the coll starts working, If one wire has & very
fine point and 18 not too far away from the other wire, a very peculiar and
welrd discharge will be observed in the dark., If a drop of oil is placed
in the spark gap it will be scattered around violently through the 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 plece of
very dry wood. Ground the other wire. When you see the dog standing
on his hind legs and leaning against the can, brln% yvour coll in operation.
You will never see a more surprised dog in_ your ife, and you can vouch
that he will never come near that particular ash can again, even if ft
should be full of soup bones,

We leave it to the lngenulty of the experimenter to devise new experi-
ments, tricks, etc., and shall be pleased to hear of such, for the beneflt of
other experimenters.

The most beauti’ul and startling effects, however, are created by light-
ing Gelssler tubes.®* Our smallest coil will light the very biggest
tube for hourz, and our 1-inch coll 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 ls
obtained by suddenly turning out all the lights and operating a single
large tube near the celling. ‘Tt will startle the most phlegmatic man, and
the ladites will swear they saw a ghost.

IMPORTANT NOTE: If for some reason a coll does not give the right
spark length, hend 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 at presest.

as made. Explanation: The current comes
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How to Photograph Electrical Discharges

By H. GERNSBACK,
President Electro Importing Company,

Editor “The FElectrical Experimenter.”

The following most extraordinary experl-
ments, which, of course, can be varied hundred-
fold, can be perforined with any of our coils,
the % inch one included. The ordinary photo-
grapbic plate 18 used for all the experiments, its
size depending on the objects.

It is self-evident that such experiments must
be conducted in a dark room or in a room lighted
oniy with a ruby (red) photographic lamp. Any
white llght will spoll the plates instantly. After
exposing, the plates must of course be devel-
oped, which you can easily do ourself, or else
re-wrap it in lts black paper and bave a photog-
fapher develop and print.the negative.

Take a small bottle with wide mouth and
a1l it balf full with very dry and pure starch
powder, sulphur flour, or with talcum powder.
Over the mouth place a thin plece of gauze to
act as a fine sieve, Tie the gauze around the
neck of the bottle with a string. Take the pbo-
tographic plate and place it (with the coated
gide upwards) on a metal plate, or a plece of
stiff sheet iron, tin, etc, Connect the metal plate
with one of the secondary gosts of your coil.

Sieve a thin film of the above-named powder
over the photographic plate. Now place a very
fine meta) point (biz needle or pin) in the mid-
dle of the prepared plate. Conpect the point
with tie other post of the coil, and make one
spark. If the duration of the discharge is longer
than one second, the results will not be as nice.
The plate, after the })owder has been wiped off
completely with a soft cloth, is ready for devel-

oping.
lgm'erent results will be obtained if the po-
lnrltl‘y of the metal point is changed.
Mg. No. 1 (made with a 14 incb coil) had
the pol l}t ﬁ?nnegted 2wlth the n?lg)atlve pole.“}‘he
oint o g. 0. same CO was positive, 1
ote the white centre ball of Fig. No. f POS[TIYE SPAERK
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 sleve the powder
over the pattern, and when thls is removed the design alope will show on
the plate. Place 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 experlenced by the creation of new
designs, branchings, ete. The result of experiments in this field are most
interesting and grateful,

Penn Yan, N. Y.
Dear Sirs:—

Received your Information that I amsked of you and thank you a
thousand times for the same. I would not take $10.00 FOR THE COIL I
RECEIVED OF YOU AT $4.76. IT WILL JUMP AN INCH ON FOUPR
COLUMBIA DRY CELLS,

Yourk respectfully, CH AR, CARRY,




114

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

90 MILES WITH AN E. L Co. COIL

WORLD’S RECORD BROKEN
SPECIAL AEROCRAM SENT AS TEST OF NEW
AERIAL

On the 17th of April, 1910 at 5:15 P. M.,
Ray Newhy operating for the school of Wll'!lell,
broke sll previous records for the most efficient
transmission, sending to Mare Island s distance
of nearly 70 MILES from Ban Jose, with an ex-
penditure of pot more than 15 WATTS OF
ENERGCY. Further tests were carried on
following day the Farallon Island registering in-
terferonce showing that the earth’s potentisl had
been disturbed at this distance ABOU’I‘ 90 Mll.Es

The current was supplied by
battery actuating a 1 IICH CO. COIL. 'l'hc
spark gap nsedvuunmllElLoZlnc;w
set at about 3 millimeters. The (spparent) wave
length was about 500 meters, the frequency
600,000 cycles per second. Following is a copy
of the message sem. at that time:
1 FN RA Ck Db F

REAR ADM]RAI. H. OSTERHAUS,
Mare Island, Calif.
Congratulations from the Soldier boy whose
gua your hooored Father shot in rifle pits at
Spanish Forts. wC

HAWLEY, Postmaster.
3/26/10

SCHCOL OF WIRELESS

Garden City Bank Building
8an Jose, Cslif., June 23, 1910.
The Electro Importing Co..
233 Fulton St., New York City.
Gentlemen:—

We have transmitted messages from our
station to the Government Stations st Mare|]D
Island and the Farsilon Island, A DISTANCE OF
90 MILES, and also to the U. W. T. Co. Butlon
in the Crocker Tract, San Francisco, USING ONE
OF YOUR ONE INCH (17) oolls snd a small
portable 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 smateur wireless men
throughout the Santa Clara Valley. USING THE
BAME ONE INCH COIL snd sn Ericsson Dust

Transmitter.
(Signed) C(HAS. D. HERROLD.
S'IATE OF CALIFORNIA,

COUN‘I'Y OF SANTA CLARA.

I, Chas. D. Herrold, being duly sworn de-
poses and says that the above matter to whbich
my signature s attached is true to my best
knowledge and bellef.

CHAS. D. HERROLD.

Subscribed and sworn to before me this
24th day of Juve, 1910.
WESIEY PIAPA,
Notary Public In and for County of Santa

Clara. State of California.

San Jose, Calif., June 23, 1910.
bt wnou IT MAY CONCERN:

Raymond Newby and 1 USING AN E. 1.
COSONE INCH COIL, and E. 1. Co.’s sime
nputnnboutllﬂlndn and the antenns
of the 8chool of Wireless in the Garden City
Bank Bldg. called up operator RH of Mare
Island Btation getting sn immediste response.
He gave us time from the standard

the [told us that we came in

1 have slso beard Operator Newby talk to
PH, the big U. W. T. Co.’s Station in the
Crockee Tract, 8an Francisco, and also beard the
Farallon Island Station tell us °‘Keep out.”” In
every case wo used the SAME ONE INCH COIL.
1 bave also, using the same set, talked with
PH myseif two different times.

(8igned) THAD STEVENS.
BTA'I'E OF CALIFORNIA,

SAN'I‘A CLARA CO.

1, THAD STEVENS, being duly swern, de-
poses and says that the sbove facts as therein
set forth are true to my best knowledge and

THAD STEVENS.
Subseribed and sworn to before me this 25th
dsy of June, 1910,
WESLEY PIAPA,

Notary Public in and fer County of Sants
Clara, State of California

8an Jose, Calif., June 23, 1910,
T0 WHOM IT MAY CONCERN:

I transmitted the message from Major Hawley
to Admiral Osterbaus using s one lnch E. I.
Co.’'s (1”) COIL actusted by a small portable
storage  battery.  The used was LESS
THAN 15° WATTS, the dl.sunee covered being that
betnen 8an Jose, Calif., and Mare Island. I
l.hevstemofthesdwolofwmun de-
signed and built by Chas. D. Herrold, the Elec-
trical Engineer for the Compsny. 1 slso talked
with Operator Ludwig of the Farallon Islands
and PH United Wireless Station in 8an Fran-
eisco using the same book-up and using the
same one inch coll. Mr. Thad Stevens was
present at seversl of the tests and himself
talked with the last named station

(8igned) RAY NEWBY.
S8TATE OF CALIFORNIA,

83, :
COUNTY OF BANTA CLARA.

I, Ray Newby, belng duly sworn
and says that the above is true to
knowledge and belief.

(Signed) RAY NEWBY.

Subseribed and sworn to before me this
24th day of June, 1910.

WESLEY PIAPA,

Notary Public in snd for County of Banta
Clul State of Californis.

deposes
my best
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CHEMISTRY DEPARTMENT

We bave 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 umnderstood, .of
course, that pursuant to our pollcy to give our customers only the best in
the market, our chemical department is up to this standard and besides the
prices ure R0 reasonable that everybody can afford to buy one of these
complete sets.

Our Chemlical Set 18 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
chemists, but the supply is far short of the demand. Very high fees are
pald to good chemists, and here is your opportunity walting for you.

Of course, our Chemical Set cannot contain all the different apparata
necessary for a .nore advanced study of Chemistry and we bave 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. L. CO. CHEMICAL LABORATORY

No. 4889 Chemical Laboratory

44 CHEMICALS
18 APPARATA
INSTRUCTION BOOK WITH 100 EXPERIMILNTS

PRICE
$5.00

Shioping Welght 10 1hs,
CAN BE SHIPPED 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 is 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 glve free a book containing a Treatise
in FElementary Chemlstry, useful data and reclpes, and 100 instructlve and

amusing experimerte,
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Chemical Laboratory
(Continued)

The chemicals furnished are all technically pure and put up in appro-
priate wooden boxes and glass bottles, and there is a sufficient quantity 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 raise the price for this outfit for the present,

Read the list of chemicals and apparata and look at the actual photo-
graph of the outfit herewijth,

Description of the Outfit

It contains the following 44 chemicals:

Ammonium Chloride Zine, Metallic Chloride of Zine
Alum Sodium Bicarbonate Copper Sulpbate
Antimony Sodium Sulphate Glycerol

Boracie Acid Sodium Chloride lron Chloride
Charcoal Calcium Sulphate Calclum Oxide
Sodium Nitrate Barium Chloride Stannous Chloride
Sodium Carbonate Lead Acetate Nickel Chloride
Sodinm Borate Ferrous Sulphate Hydrochl l: veld
Sodium Sulphites Nickel Sulphate SALEIN LGP A
Manganese Dioxide Sodium Phosphate Sulphuric Acid
Oxaife Acid Zinc Carbonate lodine

Brimstone Ammonium Sulphate Mercury, Metallle
Iron Oxide Ammonium Carbonate Tin, Metallic
Sulphate of Zinc Ammonium Aqua Litmus Paper
Magnesia Carbonate Caleium Chloride Ferrous Sulphide

The following apparata are furnished:

One Standard Washbottle One Glass Dropper

One Conlcal Glass Measure One Spoon Measure

One Erlenmeyer Flask One Spirit Lamp

One Glass Funnel Glass Tubing

Ope Dellvery Tube One book contalning Treatise om
Six 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.

Ne. 4880 E. 1. Co. Chemical Laboratory, as described.......... 35.m'

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. DE2080 Round Bpecimen Jar. Made of clearest flint glass, 45
Size 4% x 9% in. Shipping weight 4 1bs. .......... 30-

No. DK2001 Round Specimen Jar. Same as above. Size 41%4x6% in,
Shipping weight 3 1ba, ..............00u... %% $0.40

No. DEK2082 Square Glass Tank. Size 3% x4x5. Shipping weight
5 Tbe. pring Telsht $0.40

No. AH2088 Large Giass Bottle with Cork Btopper. Size 3% In.
high, diameter of bottom 1% in., diameter of cork so 18

11 in. Sbipping weight 1 1b. ........
Ne. AE2004 Small Glass Bottle with Cork Stopper. Size 2 in. high,

diameter of bottom 114 in., diameter of cork 1% in.
Shipping welght 4 oz. ........... aoocoa 00000000000 $0~15

Ne. CK2108 Chemical Flask. Flat Bottom Lip $0 30
Finish. Containing 4 oz. (120 c.c.).. .

No. CE2109 Same, containing 34 pint (250 c.r ). $o'35
Shipping weight 2 1bs.

No. CK2108

No. CK2110 Chemieal Flask. Round bottom, lip
finish, contalning 4 oz. (120 c.c.)... $0-30

No. CE2111 Same, containing 14 pint (250 c.c.) $0'35

Shipping weight 2 1bs.

No. CK2110
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No. CK2112 Frlenmeyer Flask. ¢ oz. (120 c.c.). $0 30

No. CE2118 Same, 3 pint (250 €.C.).cveeceroens so 35
Shipping weight 2 1bs,

No. CK2112

Glass Funnel. A cheaper grade of funnel made of pressed glass, useful
where the more expensive one, shown elsewbere, is not needed, Dimensions:
Length 4 inches, diameter 214 inches.

No. 2182 Funnel, as described.................coi0viinnnnn $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 fairly accurate, Measure indi-
cation: 2 ounces, divided in 8th, 4th and 14 oz. Dimensions: Height 314

in.,, dlameter 2 in
No. 2183 Graduate, as desorlbed .................c..... 50000C0a so'zo
Shipping weight 1 1b.

Desiccating Jar

No. AX2127 With ground Ud, 3% lnches
inside dlameter ........... .. i0i0iines $l m
’hlpplnz \\elght 5 Ibs.

Watch Glasses

No. BK2128 Ryracuse pattern, Outside dlameter 65
mm.; inside dlalne{ter {';Omnfl.: d;pth 10 mm.
Bevel ground to form  surface for
writing. Fach ........ 000000000000 $o'20

Shipping welght 1 1b. No. AX2127

. : Watch Glasses
No. FE2129 No. E?129 Standard pattern, 2 in. dlameter $o.06

$0.10
$0.16

No. AK2130 Standard pattern, 4 in. diameter

No. AF2131 Sfandard pattern, 6 in. diameter
Shipping weight 1 1b. each.
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Wash Bottle

No. AX2138 Complete with glass tubes and rubber
stopper; flexible exit tube. 1 pint
capacity ...l 00DA60 000 $1-00
Shipping weight 3 lbs.

No. AX2138

Graduate

No. szxu Cone shape. On foot with ll Hand
frnved clear-cut graduations. Du scale,

d measure on one side and metrc mensure

on the other. To deliver 2 ounces sl 00

Shipping weight 1 Ib.

No. ABR2135 GRADUATE. Same. To sl 20
dellver 4 ounces (120 c.C)............ .
Shipping welght 2 lbs.

No. AFE2136 GRADUATE. Same. To sl 65
deliver 8 ounces (250 ¢.c.). .. ......... .
Shipping welght 3 Ibs.

Graduate
No. ADK2137 Cylindrical shape, otherwise the same as above.
To deliver 50 c.c. graduated in 1 c.c. each...... l.

Shipping weight 1 1b.

u ADKZ2187 Evaporating Dishes

No. EK2140 Best porcelain, 3% inches diameter. Contents 2 oz,
Each pe $0.50

No. GE2142 Same. b6 Inches diameter, contents, 7 os. Each.. $0 75

Ne. AX2148 Same. 614 Inches diameter, contents, 1 pint. Each..
Shipping welgh't 2 1bs. each. $1-00
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Beaker Glasses

No. 1E2118 Wide with PPour Out, Griffin's form. Nested
in assortment of 5 Beakers of 1, 2, 3, 4, nnd$0 95
8 ox. contents. IP'rice per set ................. o
Shipping weight 3 lbs,

No. TE2115 Test Tubes

No. cC2118
No. CC2116 Non-corrosive under ordinary conditions and re-

sistant to sudden changes in temperature. Nested in assort- $0 33
went of 3, 4, 5, 6. 7 and 8 inches long. Price per set .

No. BK2117 Long stem. Body made uniformly at an

angle of 60°. Stem straight to facilitate rapid
filtration.

No. BK2117 Diameter 1 Inch (25 em) ... 0. $0.20
No. CF2118 Diameter 2 inch (Sem.)............................. $0.36
No. EE2119 Diameter 4 inch (10 ecm.)........................... $0.55

Shipping weight 2 1bs. each.

No. DR2120 No. FE2121 No. GE2122

Thistle-Tubes and Safety Funnels

Best Nonsol Glass
No. DK2120 Straight stem

No.- FE2121 One loop

No GE2122 One loop and bull
Shipping weight, each, ¢ ibs,

Glass Mortar and Pestle

No. ¥K2144 Contents 4 oz, .......... $0.60
Shipping weight 1 1b,
No. GE2145 Same, contents 8 oz...... oo $0.75
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Tube Connections—Glass
0'00
4
= 0'0®
! |‘ q‘Q‘o
= : *'0Q
No. CK2123 No. CK2124 No. BR2128 Glass Tubes.
No. CK2123 U Tube form, eBCh......coiiiittiinneeerennnnneenns $0.30
No. CK2124 Y Tube form, each.........ccciiieiiiiiiiiiinnniannn, 50-30
No. BK21286 T Tube form, each...................... 000000000600 30-20

Shipping weight 1 1b. each.
GLASS TUBING. This tubing i8 of the best quality of glass, and will
stand heating and bending into shapea without breaking. e cannot sell
lesg than one foot nor longer lengths than two feet.

Catalogue Outside Approximate Price per

No. Dia. Inside Dia. Foot
No. 16200 4 in. % in. $0.00
No. AB6291 in. 7 in. 0.12
No. AE6202 in. 14 in. 0.15
No. CKé293 in, 7 in. 0.30
No. DE6294 in. S: in. 0.45
No. FE6205 in. in. 0.65

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 tension Tesla experi-
m(;{nts, static machines, etc, Warranted not to contain lead or conducting
salts.

Catalogue Price per
No. Diameter Foot
No. AK2108 in. $0.10
No. AE2108 in. .15
No. BG2107 ';; 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 hot or cold water and many chemicals withount
grylng nnltll breaking as experienced in many cheap grades. White Rubber.

eavy walls.

Catalogue
No. Inside Diameter Price per Foot
No. AE2102 % in. $0.15
No. BE2108 in, 0.25
No. CE2104 in. 0.38

Shipping weight per foot 1 1b,
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Reagent Bottles

These bottles are made of glass, free from lead, sinc or
other metallic lux. Flat hood, glass stoppers, smooth bot
toms, narrow mouth,

No. BDE2148 Contents 1 heigh
e ox., height 3% in., per $2.45
No. CFK!ND Contents % plnt height 4% in., $3 so
.

per doz. .......cic000... 000000000000 BA0eAA00
No. lxswo Contents 1 lnt height 7% 1
X pint, helght T4 1n., per  §5 )

Neo. BDEZ2148

No. BEK?2151 Same, Wide mouth. Contents 1

oz., height 33 in., per doZ%..........ccou.... $2°50
No. CGE2182 Same. Wide mouth. Contents

pint. beight 4% in., per doz............... % $3.70
No. EAK2153 Same. Wide mouth. Contents 1

pint, height 6% In., per do0Z.............. o $5'lo

No. BEEZ2151
Crucibles

No. GE2184 Conical form. Sand, 6 in nest, height of
lar, eﬁt 5 inches, width on top 4% $o 75
inche €r DeBt Of G..ovveverennaens O

Shipping welght 3 lbs.

No. GE2154

Filter Paper
Best quality. Unsurpassed in strength, uniformity of texture and clear
rapid fltering. 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...... $O-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° kK. Subdivision 2° F,
1° C. Each, in turned wood box.......... """".“““a.:? sl'

Shipping weight 2 1bs,
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Water Bath

No., BEK2158 Polished copper, tin-lined,
with concentric copBer rings, cover

and steam escape. Diam-

eter’ 5 incbes, 4 rings...

Shipping weight 3 1bs.

No. BEK2158

Sand Bath
No.. Deep form, b .
‘bl:)n'l(ezt:a? 6 lene(!)he:n.n....?.s.t.gl.-(.“.I ...... " $0’40

Shipping weight 2 1bs.

No. DK2159

Tripod
No. AEK2160 Galvanized fron, 7 inches bigh.

Ring 4 inches diameter. ith
adjustagﬁe lamp bracket.......... $l°50

Shipping welght 3 Ibs.

No. AEK?2160 Wil'e Gauze

No. BE2161 Iron, for use on tripods. 6 inches square.......... $0°25
Shipping weight 1 1b.

Blowpipe
Ne. CK2162 Black's model.
Conlcal shape, of Japanned
tin, with detach ~ g() 30 Ne. CKz16t
able brass tip. c
Shipping weight 2 lbs,

Filter Pump

No. ABEZ2163 No. ABE2163 (Aspirator).
Made of hrass, 12
Shlpgl;ll;: weight $ 5
2 Ihs.

Spirit Lamp and Bunsen Burmer, sro page 159.
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Test Tube Rack

No. TAEE?J“I hWl;)odi: for
ubes, wit ns
for draining. Each sl 25
Shipping weight 5 1bs.

No. ABE?165

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 1Ib., each kind
No. CK2167

Test Tube Brush

i ¥ No. q’?ﬂ'm,” nni t:lnned wire.
No. 169 $ n t
A m» g welg $0 10

Burrette Clamp

No. GE2170 Iron., with «check
nut to adjust position, Fa(-h $0 75
Shipping weight 1
No. GE2170

Spring Pinch-Cock

No. BK2171 Mohr's pattern, brass
nickel plated. Each............. $om

Shipping weight 4 oz.

No. BK2171

Clay Triangles

No. AE2168 2 grizes: 2 and 3 inches. State so 15
which size in ordering. Each....... o

Shipping weight, each, 3 oz. No. AE2168
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Filter Stand

Ne. AGE2164 Iron with 3 rings...........covvvvvtiiiiiiainainae 31.75
Shipping weight 4 1bs.

Reagents and Chemicals.

We do not charge packing on dry chemicals. Botties, to ship liquids, are
included in price, Bottics to contaln acid are provided with glass stoppers.

Acld Acetic US.P. .i..0vvvnnnnes vons  HCaH30s Liquid 1b, $0.50
Acid Hydrochloric (Murlatic)....... HCI Liquid b, 0.0
Acld Nitric ch, pure................. HNO, Liquid 1b. 0o

cid Oxalic. tech. .................. H,yCy0, Solid B 1b. 0.80

id Sulphuric ch. pure............. HaS0, Liquid b, 0.45
Alcohol denatured .................. Liquid . 0.55
Alcohol, Wood, refined 95% (Methyl) CH,0H Liquid 1b. 0.50
Ammonia, concentr. (Hydroxide).... NHOH Liquid ib. 0.50
Ammonium Carbonate, tech, ........ (NH,)sCO, Solid 1b, 0.50
Ammonium Chioride (Sal) tech..... NH,C1 Solid Ib. 0.60
Barlum Chloride, tech. ............. Solid Ib. 0.45
Calclum Chloride ................... Solid b, 0.25
Cailclum Sulphate ................... Solid Ib. 0.20
Chloroform U.S.P, ........cccvivnuns Liquid 14 1b. 0.80
Cupric Sulphate, tech.... Solid 1b. 0.30
(AP ©0006000060600000000000G0a00000 Liquid ib, 0.65
Formaldehyde, tech. (Formalin).... CH,30, Liquid 1b. 0.60
Glycerine ¢h. pure .................. CsHg(OH), Liquid /b, 0.75
Hydrogen Peroxide, tech, .......... o H,0, Liquid b, 0.45
Iodine, Resublimed ................. I. Sofid oz. 0.65
Iron Chloride (Ferric) ............. FeCl, Solid 1b. 0.45
Iron Sulphate, tech. ................. FeSO, Solid 1b. 0.18
Lead Acetate, tech, ................. Pb(CH304)s Solid 1b. 0.45
Lead Nitrate, tech. ..... Pb(NOy), Solld b, ...
Litmus Paper, blue...... book 0.10
Litmus Puaper, red................ book 0.10
Manganese Dioxide, tech. .......... MnO, Solid 1b. 0.45
Mercuric Chloride ................ o HgCly Solid %1b, ...
Mercury Metallic, tech. ............ E (Quicksilver) 151b. 0.85
Nickel "Chloride .,.................. NiCl, Solid Ib. 0.60
Potassium Bromide U.S.P........... K Br Solid b, 1.50
Potassilum Carbonate, tech, ........ K 2 Solid b, .
Potassium Chlorate, tech. .......... KCl10, Solid b, -
Potasslum Cyanide ................. KCN Solid b, -
Potassium Hydroxide (Caustic) .... KHO Solid b, .--
Potassiom Nitrate .................. KNO, Solid b, o
Potassium Permanganate ........... KMnO, Solid 0%, c°°°
Silver Nitrate cryst. ............... AgNO, Solid 0z, _°°°
Sodlunr Hydroxide (caustic) ....... aOH Solld b, 1.00
Sulphur (Brimstone) .......... ees Solid b, 025
Stasmous Chiloride (Tin)........... SnCly Solid 1b. 0756
Zing (Mossy) Metal ,................ ZN Solid 1b. 0.25

All acids have to be shipped by express.

NOTICE: Above Chemicals are put up In Standard packages and bottles
and cannot be sold in smaller quantities. Special price fer bigrer on~ntities
upon request. The chemicals marked (...) cammet be seld during the war.
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Omnigraphs

(AUTOMATIC TELEGRAPH MACHINES)

This wonderful instrument has been produced to fill a gap that has
exlsted for years. It is the only apparatus that will automatically teaech
you telegraphy without a teacher. The Omnigraph teaches you teleg-
raphy, as well as Wireleas, 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. First you learn all the letters, then you read
a short message, then you can reverse the dial and the Omnigraph will
send ,part worgs and part letters. We furnish a large assortment of dials
which will be found listed below.

The Omnigraph works perfectly on any line or with any instrument.

WIRELESS—If you have no one to teach you Wireless, the Omni-
graph will do it with astonishing rapidity. By connecting our RADIOTONE
or our No. BK95 or our No, DK950 buzzers with the Omnigraph, you will

et & close imitatlon of a wireless message, and there is positively nothing
ike it made. You can also connect your wireless ’phones across the electro-
magnets of the burzer, putting a small condenser between 'phones and mag-
nets and you will hear tlhon a message that positively cannot be distin-
ulshed from a real wireless mensage.

o All our Omnigrapbs operate sounders, relays, bells, our RADIOTONE,
buzzers, wireless sending apparatus, ete,, ete. Qur rccords being made
of metal are everlasting and cannot wear out.

Omnigraph No. 'AFX2777

This is our cheapest fustru-
ment and it Is one of the most
ingenious telegraphic machines
ever Invented. A masterplece
in all respects.

Sends absolutely 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 18 running. You can send
the same message continuously
10 1 or grhS’thOpart repgatedly.

- 8 Omnligraph 18 provided
No. AFX2977 with  five movable message
caangers. macn dlal i{s divided into five equal parts making the dials so
far as changing the message 18 concerned equal to 25 dials, Starting the
record when the dials are blaced on the spindle from “A” to “E' having
the dial marked “A” on top, it sends a comprehensive message of 50 words
and before repeating the first dial it 18 _equal to 100 words.

To change the message you move No. 1 message changer (the lever
under the letters) in, so that 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 cbhangers 1t wil) 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, gou make 100 changes. This same kind of
manipulation can be done wit three message changers, or four and with
B8ve, which will make the same proportion of changes in the message,
Now remove the dials, shuffle them up, replace them on the spindle and
you will begin all over again with new messages 8o far as practice is
concerned., ust apply the rule of permutation to this Omnigraph and
yon will agree with us that you ca1 send thousands of new messages.

f your memory 18 good we uarantee that you will master telegraphy
in one month, practicing each day. One set of 5 dials furnished. glza
11x6x5 Inches. 6
No. AFX2777 Omnigraph as described. Shipping weight 7 1bs.... o
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DIAL LIST FOR OMNIGRAPH NO. AFX2177
No. 7200 to 7214, Fifteen Dials (3 sets of five Dials) Commercial Messages.
No. 7215 to 7229, Fifteen Dialx (3 sets of tive Dials) Cominercial Messages.
No. 7230 to 7244, Fifteen Dials (3 sets of five Dials Raflroad Messages.
No. I\Z245 to 7259, Fifteen Dials (3 sets of five Dials) Continental Code
essages,
No. 7260 to 7274, Fifteen Dials (3 sets of five Dials) Continental Code
Messages.
I'ifteen Dials form one comprehensive message.

Each set of flve Dials, $1.00. Shipping weight 1 1b.

Omnigraph No. BCX6777

This is the largest and newest style made and a great number of Tele-
raph schools throughout the country bhave purchased this style and use
t to send to their students in preference to hand sending. The United
States Government examines all applicants for wireless licenses, as to their

ability to receive messages, by means of this machine, N
- The new Omnlgrzfl;
" ] No. BCX6777 has 75 dials,
. " a8 each of the 15 dials
fs divided into 5 equal

parts. The message is
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 dial to another,
but to change from one
word to another, auto-
matically, Each dial can
be placed in 5 different
No. BCX67177 positions on the spindle,
the changes being made more quickly than you can write them.

You c¢an have the message easy or ditficult. You can send what is on
each dial continuonsly, and both see and hear what you send. You can
devote all your time to receiving, as the Omnigraph is always ready, and
you waste no time in changing messages or in geotting the machine ready
to send.

The new No. BCX6777 is finely finished, nickel plated, and will last a
lifetime. The Omnigraph is run by spring motor. he spring motor will
run it at the rate of 20 words per minute, % of an hour with one winding.
It takes only 3% minute to rewind.

Start the motor and the instrument will send you perfectly, n message of
150 words. including all punctuation marks, numerals and characters, at any
speed you desire. Receive 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, 4 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 you will find that you will require at least
10 days' practice before you will be able to anticipate at 8ll. When you
find you do anticipate just remove the dials from the spindle, shuffle them
up and replace them haphazard and begin all over again. After you have
used the instrument for months, yeu will find that it is 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 175 dials, and vou will readily agree
with us that the OMNIGRAPIT will send thousands of new messages.
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If you should undertake to record on paper tape all the new messages
this OMNIGRAPH wiil send, you would need a strip long enough to reach
around the globe. $23
No. BCX6777 Omnigraph, as described...........cccevvenncncnss M

Shipping weight 10 1bs.

List of Dials available in hoth Continental (Wireless) Code and the

American Morse Code.

CONTINENTAL (Wireless) CODE

Set 1. Each letter of the al%habet, repeated three times, and the nu-
merals repeated three times, with exaggerated spacing between each char-
acter. Also all 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, comma, semicolon, question, exclamation, nyphen, apostrophe,
parenthesis, quotation, colon, transmission finished, error, distress call.

Set 2. Short words with letter spacing equal to 10 dots and word spac-
ing equal to 18 dots. Bach word repeated three times. The dials contain
words as follows: can, eat, fat, him, ice, jet, sit, rain, pack, arms, ete., etc.

Sct 3. Similar to Set No. 2, but with an entirely different set of short
words,

Set 4. Four-letter code. Letter spacing equal to 5§ dots and word spac-
ing irregular. The 15 dials comprising this set contain 75 four-letter code
characters.

Set 7. This set contains a straight comprehensive message of about 150
words. with numerals and punctuation. Spacing reguliar.

Set 9. Same as Set 7, but with an entirely different message.

AMERICAN MORSE CODE DIALS

Set 5. This set of 15 diuls contains a straight comprehensive message of
about 150 words, including numerals and punctuation. Commercial message
with regular spacing.

Set 6. Railroad dials. Message of 150 words. including numerals and
punctnation, adapted tfor practice in Railroad Telegraphy. egular spacing.

Set 8. A straight commercial message, including numerals and punctn-
ation, with regular spacing, of approximately 150 words in the American
Morse Code.

I'lease order by number.

et of 15 Dinls in either the Continental or Morse Code for use with ;he

Omnigraph, described above .......c.coiiiiiiiiiiiiiene tirerereenses..$3.00
This standard prac- 6 ” °
tice et will | ehuble The “Electro” P l'acce Set

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 west expensive
sets. .
It consists of a ma-
hogany finished base of BEK1140
6% x4%, inches, upon which are mounted a telegraph key of standard pattern,
uzzer and three binding posts. The key and buzzer have silyer contacts.
and as the key hax the “click” like a sounder, the set can be used for
learning to scnd mexsages in the American Morse Code, whereas the buzzer
wili reproduce exactly the signals ar used in Continental Wireless telegraphy.
Furthermore. a code chart, reproducing the International Code, is
engraved on a brass plate mounted between key and buzzer.
This practice set works on one or two dry ceils and two outfits placed
at some distance anart ¢an be onerated for sending and recelving practice.
The «u* At i« hoand=omely tinixhed. metnl parts are brass and nicke] plated.
No. BEE1130 Practice Set as deserlbed........oo0n.. 006000660600 $2 50
sShipping weight 3 1bs. *
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THE “ELECTRO” CODOPHONE

(Patents Pending)
This wwirement imitates LOUDLY and acdibly Radio Signals. It i
Ion‘o o ‘C‘O'lllmnlll Codes. 1t replaces the buzzer practics ut'll as well 'u.l’:‘o rl:'um:m
wender outht.

Ne. AEK1999

AMATEURS! ATTENTION!!

The ‘“‘Etectro’” Codophone which we present herewith is the outcome of several months of intenss
study and experimentation of our Mr. H. Cernsback. It supersedes our former Kadiotone Codegraph
which comprised a Radiotone silent Buzzer, a lowd talking tolephone receiver and a key. As in sli
of his work Mr. Gernsback strives for simplicity. So be combined the three abeve mentioned in-
struments with one stroke into ONE single instrument. He combined the Radiotone Buzzer and
the loud ulklnz receiver jnto a single unit, not only mechanically, but electricaity as well. This

1 y new princi never before attempted, and on which basic patents sre now

pending.
What this remarkable instrument is and does.

The ‘Electro” Codophone is positively the only instrument made that will imitate a 500
eycle 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 recelvers over the ears
0 hear the imitation singing spark, which sounds for all the worid like a higb-pitched dlsunt
powerful Radio Station. No, the loud-talking recelver equipped with a horn, talks so loud tha
vou can hear the sound all over the room, even if there is & lot of other noise.

THAT'S NOT ALL. By lessening or tightening the receiver cap, a tone from the lowest, softsst
quality, up to the loudest and highest screaming sound can be had in & few seconds.

FURTHERMORE, this jack-of-all-trades marvel, can be changed instantly into our famous sileat
Radiotone test buszer, simply by replacing the metal disphragm with & felt disc, which we furnish
with svery Instrument. .

FOR INTERCOMMUNICATION. Using two dry cells for each two C when
sonnected with one wire and return ground, can be used for intercommunication between two houses
ape-balf mile apart. Any one station can call the other, no switcbes, 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, twe Codophones with two 75 obm re-
seivers can be used to converse over miles of fine (No. 36 B. & 8. Wire), so fine that no one can
see the wire. Or you can use a long metallic fence and the ground, or you can communicate eves
pour 110 velt lino sp to several miles, asing ne wires, only the gresnd.

Full directions how to do all t.hls furnished with each instrument.

One outfit alone repl e fashioned learner’s tel set, ing of key and sounder.
which is lll rl(ht to learn the uleguph code but not the wireless codes.

The * * Codophene is a handsome, well made instrument, fool proof, and built for hard
lork c«mm are of hard silver % iloch in diameter, that will outlast the instrument. Horn

snd bousing is of metal throughout, horn and key lever nickel plated and buffed. Three new style
mpetal blndln( are furnished,

ere is a neat code chart and full directions enabling any intelligent young man or gt
h hln tbc codes 'mnll 30 days, practising one-half hour a day. -
So. AEK1999 The “Electro’” Codephone, as desribed, mulm. Blze: 6%1323%". sl 50
Shivplog weight 3 lbs. O
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THE “ELECTRO” TELEGRAPH OUTFIT.
A Complete 2 Station Telegraph OQutfit for Only $1.25

THE LEARNER'S IDEAL

T T
TELEGRAPH CODES.
e 2 Instruments $1.25

| EonIMENTAL

No. ABE2904

While our No. BX1114 and No. BBK1115 Telegraph sets are true repli-
cas of the telegruph instruments in use all over the world, still tueir cost
1s such as to make them sotnewhat prohibitive to the true learner. The
“Electro” Is the simplest complete telegraph outtit 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 {s also
supplied. Each station cousists of a key and a specially adjusted sounder
which sounds just llke a telegraph instrument. The entire outfit will oper-
ate on one dry battery op short lines and has been successfully used on
lines one mile long. The “Electro Telegraph,” while low {n price, 1s valuable,
pevertheless, 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 {f 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 18 ridiculously luw.
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2nd—If two Instruments are used, between two rooms or between two
houses, a complete intercommunicatlng telegraph system is had. Thus
two persons can teach each other telegraphy in short order, and soon both
can converse ‘“‘over the wire” as well as any two commercial telegraph
operators. It 13 as interest-
ing as it is elevating; besides,
telegraph operators are in
great demand right now, and
any young man or girl will
not find it difficult in procur-
lng a good position. Tele-
graph companles,—Wire and
Wireless — brokerage offices,
newspapers, industrial cor-
porations and bhundreds of
others have always trouble in
filllng their open telegraph
operator’'s positions. Here is
your chance. Andrew Car-
negle, Thomas A. Edison, T.

N. Vafil (Presldent of the
Telephone trust) were all tele-
graph operators once. Lots of
STATion ¥ foformatlon trickles over the
wire, that boosts good oper-
ators into high positions when
the time comes.

It 18 truly remarkable how this low priced Instrument has won favor.
Being so simple there 1s naturally nothing to get out of order. As it sounds
exactly like & regular telegraph sounder it is bound to teach both properly
and quickly. Being made of substantial and properly put together materials
it simply raust last under all 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 convenient and low priced dry cell. If you arc 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. Outflt is supplied io
a peat box containing 2 SENDING AND RECEIVING STATIONS, WIRE
FOR CONNECTION 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 publie. Size 3%x2%x2Y in.

This outfit can be operated by any of our dry cells.

Ne. ABE2409 “Electro” Telegraph Outfit, complete, as described. sl‘zs
Shipping weight 1 1b. -

staniow °¢ "e.s

Diagram Shewing Connections
for Intercommunication.
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“The Boy’s Electric Toys"

There hiave heen other electrical experimental outiits on the market thus
far, but we do not believe that there hias ever been produced anything that
counies anywhere near approaching the new experimental outtit which we
fllustrate herewith

{[Teverwe witn Siano

9
o

/‘i‘[‘.-, {| Macweric Frouse
il ! ———

No. EX2002

“The Beoy's Electric Toys” is unique in the history of elecirical ex-
perlmental apparatus, as in the small hox whieh we offer enough material
iz contalned TO MAKE AND COMPLETE OVER TWENTY-FIVE DIF-
FERENT ELRCTRICAL APPARATUS without any other tools, except a
screw driver furnished with the outtit. The box construction alone 13 quite
novel, inasmuch as every plece fits into a speclal compartment thereby In-
ducing the young experimenter to be neat and to put the things bmck from
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where he took them. The box contalns the following complete instruments
and appuaratus which are alteady assembled:

Student's chromic plunge battery, compass-galvanometer, solenoid, tele-
phone recelver, electric lump. Knough various parts, wire, etc., are fur-
nished to make the following appuaratus:

Electromagnet, electric cannon, magnetic plctures, danclog spiral, elec-
tric hammer, galvanometer, voltmeter, hook for telephone recelver, con-
denser, sensitive microphone, short distance wireless telephone, test stormge
battery, shocking coil, complete telegraph set, electric rivetting machine, elec-
tric buzzer, dancing fishes, singlog telephone, mysterious dancing man,
electric jumping jack, magnetic geometric tigures, rheostat, erratic pendu-
Ium, electric buttertly, thermo eiectric motor, visual telegraph, etc., etc.

This does not by uny means exhaust the list, but a great many more
apparatus cun be built actually and eflectualiy.

With the instruction book which we furnish, one hundred experiments
that can be made with this outtit are listed, nearly ull of these being illus-
trated with superb illustrations. We lay particular stress on the fact that
no other materials, goods or supplles are necessary to perform any of the
one hundred experiments or to make any of the 25 arparatus. 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 thelr
proper places. so that all you have to do, is to mount the varlous pieces by
Bieans of the machine screws furnished with the set.

The outfit contalns 114 separate pleces of materlal and 24 pleces of
flnished articles ready to uwse at once.

The box alone s a masterpiece of work on account of {ts various in-
genious compartments, wherein every piece of apparatus fits,

Among the finished material the following parts are {ncluded: Chromlc
salts for battery, lamp socket, bottle of niercury, core wire (two different
lengths), a bottle of iron fillugs, three spools of wire, carbons, a quantity of
machine screws, flexibie cord, two wood bases, glass plate, pnrn?ﬂne paper,
binding posts, screw driver, etc, etc. The {nstruction book Is so clear
that anyone can make the apparatus without trouble, and besides a section
of the instruction book is tuken up with the fundaumentals of electricity to
acquaint the layman with all important facte 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 wiil certainly
acquire an electrical education which cannot be uplicated except: by
frequenting an electrical school for some months,

The size over all of the outfit is 14 x 9 x 2%.

No. EX2002 “The Boy’'s
Electric Toys,”” outfit

as described. $5.00

Shipping weight
ppS 1bs.

Just a few things that
can be made with “THE
BOY’'S ELECTRIC TOYS.”
We have not the eapace
avallable to show alt the
other hundreds that can
be made with this ontfit
and two hands.
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Student’s Chromic Plunge Battery

Here 18 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 is 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;
t gives a fairly steady current, and as the
ginc electrode cam be pulled clear of the
electrolyte, no materials are used when
battery stands idle,

Best Amalgam Zinc only 18 used, as well
as a highly porous carbon to ensure a stead-
fer 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
glreat many experiments can be performed.

o solution can rum out of this battery if
upset by accident. This makes it an ideal
gortuble battery, such as'for operating a

icycle lamp, or as other portable lamp,
where a powerful light is not required, for
boy scouts’ fleld telegraph work, operating |
telegraph outfits, etc., etc. Size over all i3 S
N %gRo00” stud hromi
No. tudent’s Chromic
Plunge Battery .... 50-50 No.
Shipping weight 1 1b.
Neo. 998 Carbon Rod with Binding Post, for shove battery, each.. so 15
Shipping weight 4 oz. O
No. 997 Amalgamated Zinc Rod with Binding Post, for above, each $o 15
Shipping weight 4 oz. O

“Electro” Solenoid

The little Solenoid glectro-magnet which
we present herewith is the same as that
used in our “Boys’ Blectric Toy Outfit.”
It has been bulit especlally for experi-
mental purposes and can be relied upon in
all respects, This 18 the only Solenoid con-
structed on this principle. The magnet
heads are heavy flbre and the wire convolu-
tions are wound on a brass tube which latter
18 rigidly attached to the fibre coll heads,
making {t absolutely impossible for the coil
heads to pull off. his feature for expert-
mental purposes is quite 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
8 pounds on two dry cells with a U-shaped core. We especially recommend




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

“Electro” Solenocld—Continued
it for bullding toy engines, for sucking up steel rods, for general experi-

menting, etc. Resistance 18 3 ohms. The size over all is 1% in. x in.
Shipping welght 4 oz.
No. CK400 “Electro” Solenold, as described, each...... 00000000000 $o'

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 A8
LARGE QUANTITIES., GET OUR PRICES FIRST.

Storage Batteries Wo know
that everyone
3 having dry cells
is dissatisfied
because such
batterles do not
last for continu-
ous work where
a steady strong
current is re-
| quired. Nearly
e very body
| wants storage
batterles, but
| the price (three
| to six dollars
for a small cell)
makes it pro-
bibitive for the
buyer.

With these
| facts In mind
we have con-
structed a bat-
tery that, de-
. spite of Iits un-

2 usually 1 o w
TYPE R. E. TYPE H. O. price, is the best
thut money can buy. See onr guarantee—that’s all we ask.

For seven years we sold these batteries, but they were not sealed up
and the acld would evaporate and spill. The demand for a sealed battery
has been %rowlng 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
gsame rellable ones as used In our No. HX556 6 V. 60 A. H. battery. The
same 18 true of the jar, separator and other material used. We furnish
these batteries without acld. It can be obtalned from any druggist. To
mix the acld proceed as follows: In a clean porcelain vessel pour flve
parts (by bulk) of distilled or raln water. Into this pour under constant
stirring onme part of chemically pure sulphuric acid (oil of vitriol) 66
degrees Beaume. If the solution has cooled, test it with a hydrometer
such as our No. BES1S. 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 % finch over the
top of plates. Battery should then be charged as per directions. Com-
mercial acld or hydrant water should under no circumstances be used: it
will spoil the battery In a few weeks. It i8 a good plan for owners to
recharge their batteries once every two weeks, no matter if run down or
not. nis treatment will keep batterles in perl’ect shape and they will last
much longer. When battery stands idle for over a month, first discharge
eame 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 H, O, should be charged with twe amperes for five hours.
Its capacity is ten A, FL It will run, for instauce, a small motor which
takes one mmpere, ten hours at a streteh, Battery must then be charged
again, after which it wiil give the smme output hundreds of times over.
We guarantee all our plates for two yeuars it handled as per our in-
structions, To charge cells: Only direct enrrent can be used. Any elec-
trician in your town who has charge of a private plant will be glad to
charge your cells. The usual rate is ten to tifteen cents per cell, If you
have direct current on your premises yon can charge the battery yourself.
We gell charging attachments for any voltage and give explicit directions
with same. When ordering state voltage of your line. If you have alter-
nating current it will be impossible to charge storage cells unless our
“Ilectro™ Lytie rectifier No. EX12500 is used, which changes ‘the alter-
nating curreént to direct. If you have no current available, do not try
to charge with dry cells. The dry ceclls would be spoiled inside of one
hour. The charging voltage must always be higher than the comblned
voltage of the batteries. A fully charged storage cell, with charging cur-
rent turned on has 2.5 volts. When the charging current is tnken off the
voltage of cell will drop at once te 2,2, This is correet. Three small Type
. O. cells will run any of our coils up to 1% inch, Coils from 2 to 4
inch need 5 celis of type R. E.

TESTING A

The only rellable way to test a storage battery is hy means of a low
reading voltmeter suck as our No, ANSI0L If the experimenter wants to
know how far the hattery is rn down, the voltmeter readings should only
be taken when the battery is actually working. Other tests are of no
valne whatever, as a storage battery, even If ran down altogether previ-
ously, will nearly always register two volts per cell, on open circuit,
as it is well known that accumulators always reeuperate when standing
unused. 1f they are put to work, however, the voltage immediately drops.
Therefore, “Open” readlugs are of no value. ‘'he owner of a storage
hattery should alwayg test it hefore starting in to use it: it will save
him mueh annoyance,  Kach cell should be tested individually, as this is
the only relinble way.

A storage battery—no matter what make—will stop working very
abruptly and without any warning at all. This generally puzzles the
layman a good deal, and, of course, he blames it all on the i)attery. as he
cannot account 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 185 volts each,

Never test an aceumulator with an ammeter—that Is, never connect the
instrument directly ncross the battery. It is a “dead short ecircuit,” and
ix not alone very harmful to the ccll, but it will burn out the instrument.
No. BEK1251 Complete cell, type R, E,, SEALED UP (see lltustration), 20

ampere hours, 2 volts, containing 1 positive and 1 negatlive

plate, with hard rubber connecting posts not affected by acid,

separators, rubber bands, porcelain vent, directions; weight

when filled with acid, 4 lbs., size of glass jar 6x6x1l $2 50
o

in, each ... ...oo0oelee J R R R
shipping weight 7 lbs.
No. EK1251a Glass jar for R. E. cell, 8x6x1 [ VN $o'50

Shipping weight 3 ibs.

No. AEKI252 Complete cell, type M. O, SEALED UP (see lllustration),
10 ampere hours, 2 volts, contalning 1 positive and 1 negative
plate, with hard rubber connecting posts not afferted by acld,
separators, rubber bands, porcelain vent, directions; welght
of cell with acid, 3 Ibs., slze of glass jar 6x3x1 in., $l 50

each ............ R I R
Shipping weight 5 1bs,
No. DK1252a Glass jar for H. O. cell, 8x3x1 In....... .. ..ol 50'45

Shipping weight 2 lbs,
TYPE R. E. & TYPE H. O, BATTERIES ARE SOLD WITHOUT CHARG-
ING LIQUID
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Portable Storage Batteries

ACCUMULATORS

TORAGHE batteries of the portable type are coming more fu favor every

day. They are vutl{ more efficient and economical than dry cells,

give an even as well as powerful current, and supply electricity
cheaper than any other form of battery,

Many people make a serious mistake b considering the first cost of a
storage battery as excessive, but a second’s reflection will prove that 1t
should not be considered at all. A concrete example shows this best:

Suppose electrlclt{ is required in an automobile for ignition. 8ix
volts 18 the usual voitage, e_cost of 6 good, dry cells to supply this
current 18 from $1.80 to $2.40. If the automoblie is used steadl y suckt a
set of dry cells will last about 30 to 40 days. This is ediivalent to about
800 miles run. If any attempt is made to run lights from dry cells, their
'ife 18, of course, very much shorter. It is safe to say that the average auto
swner will use from 6 to 8 sets of dry cells a year, at a cost of fromr
£9.00 to $12.00. At the end of that period HE HAS NOTHING TO SHOW
Fo:ll 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 AH, batterg costs $8.00. When you receive it from us it is FULLY
CHARGED and {8 good for 1,000 miles, supplying ignition only. You
can, in addition to this, run from 2 to 4 headlights and a tail light from
the same battexx' at the-same time, but, of course, the charge won’t last
as long then. hen the battery is run down, any garage in the country
will recharge it from 20 cents fo 23 cents, Recharging it 8 times & year
costs you, therefore, from $1.20 to $2.00. If you recharge it yourtAf in
connection with our No, EX12500 rectifiler. 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 a low voltage current, where steadiness and povwer
is 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 following
purposes:

Automobile and motor boat ignition, automobile, motor boat and yacht
lighting, running dental motors, ph{slclms' cautery and medical batteries,
WIRELESS SPARK COILS, for all kinds of experimental work, electro
plating, operating window dfsplay motors, CAMP AND TENT LIGHTING,
operating X-Ray coils, 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 Il[htin[ with colored lamps for plc-
nics and fetes, ete.,, BUGGAY LIGHTING, classroom work, and a thousand
other uses apparent to most anyone.

The current obtained from a storage battery is so wonderfull‘y steady
and eveu that you will positively never use any other form of current
oncte yout‘havo tried our storage batteries. We are very confldent of this
statemen

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
gsuarantee has ever appeared in print:

WE GUARANTEE EACH AND EVERY ONE OF OUR STORAGE BAT-
TERINS 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 ASK ANY QUESTIONS, PROVIDING THE BATTERY REACHES
US UNBROKEN, A8 IT GOES WITHOUT BAYING THAT WE CANNOT
CONSIDER AN EXCHANGE IF THE BATTERY IS8 RUINED, DUE TO

AN EXCESSIVE DROP, OR HAS BEEN OTHERWISE GROSSL®
ABUBED,
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WE FURTHERMORE GUARANTEE TO DELIVER THE BATTERY
‘0 YOU FULLY CHARGED AND IN FIRST CLASS CONDITION. IF
IT SHOULD BE DAMAGED IN TRANSIT WE WILL BE RESPONBSIBLE
FOR SUCH DAMAGE AND WILL SEND YOU A NEW BATTERY,
CHARGES PREPAID, PROVIDING YOU ADVISE US, A8 WFELA A8 THE
TRANSPORTATION COMPANY, WITHIN 24 HOURS AFTER RECEIPT
OF THE SHIPMENT.

THE ABOVE I8 THE STRONGEST AND BROADEST GUARANTEE
ON STORAGE BATTERIES EVER MADE IN THIS COUNTRY.

Why this unusual guarantee? For the reason thal we have more ex-
perience in bullding storage batteries than any other mafil order house in
the U. 8. Our Mr. H. Gernsback—an expert in storage battery bullding—
has been making storage batteries since 1903.

Only the best materials are used in the construction of our storage
batteries, only skilled workmen are employed in turning them out. Our
large factory using improved machinery and labor 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. The plates
are made of the highest grade lead-antimony alloy. Our red lead and
litharge used in filling the plates 18 produced in a factory that makes
nothing but these two articles. The rubber jars we use have walls over
3/32 in. thick, and bottoms % in. thick. We do not use glass jars encased
fn wood in 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 circuiting of our plates {8 out of the question as tbe specially
treated separators which we use between the plates, make such a thing
an utter impossibility.

Our carrying cases are made of treated, acid 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 ellminated.

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 uttcr impossibility., The carrying handles are
enameled and made of best Bessemer steel. They are arranged in such
® manner go as to make the carrying a pleagure, not a hardship. Full
directions for charging and handling our batteriea are printed on an acld
proof label, attached permanently to the battery.

LIFE OF OUR STORAGE BATTERIES

We are often asked how long our batteries will last under ordinary
circumstances. We will try and exXplain:

If a battery i8 recharged every two months, and cared for intelligent]
it will be a8 good as new when it is five years old. We have batterles all
over tbe country which have seen use of over 10 years and they are still
doing their work faithfully. We certainly feel ourselves justified in
claiming that our batteries will not deteriorate till they are over 6 years
old. This {s 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 18 by knowing what
the maximum amount of current is that can be drawn steadily without
injuring the glntes. The following will give this information:

From a 40 A.H. battery not more than 3 amperes sbould be drawn.

From a 60 A.H. battery not more than 5 amperes should be drawn.

From 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, i8 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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The “Electro’’ Storage Batteries

Used on board

of several U. 8. battleships. Same style used in the

Oldsmabile, Pullman and a number of other high-class automebiles for
ignition and lighting.
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has 3 plates in each cell; the 60 A.TI. size has 5 piated
.H. size has 7 plates in each cell; the 100 A.H. size has
The cells are of hard rubber, NOT glass,

This battery, which was tirst designed by us as an automobile bat-
tery (where it meets with the greatest ahuse on account of shocks, ete.),
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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 experimeuter knows that there is practically no equal to a good
storage battery. It is a pleasure to run your coil or other a paratus when
you gnow there is lots of “juice” behind it. Our No. HX 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). Ail batteries come in treated oak cases. There
is 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 recharge any battery for about 25
cents. If you have direct current, you can charge ‘it yourself at a cost or
8-10 cents by usxing a bank of lamps to cut down the current. If you have
110 volts_A. C. this battery can be charged through a bank of lamps and
our No, EX12500 rectifier shown elsewhere.

If you wish to know more about this wonderful BA'P'I‘AERY, send 2c.
stamp and we will send you our “Treatise on Storage Batterles.’

No. CIK23268 ‘‘Electro” Storage Battery, 2 volts, 60 ampere hours, $4 80
size 6%4x1%x7Y, in. Shipping weight 20 1bs........ G

This battery is one cell only and has no oak case por 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 7x7x3% In........ Seecrsecnesssasessestaae °
Shipping weight 23 Ibs,
No. FFES558 ‘‘Electro” Storage Battery, 6 volts, 40 ampere $7 50
hours, size 5%4x8x8 in...... 0 09 00900000IC00000000000 M
Shipping weight 35 1bs.
No. GER2327 “Flectro” Ktorage BRBattery, 4 volts, 60 ampere $7 50
hours, size T%x7%x6 in, Shipping weight 28 1bs.... M
No. HX555 “Electro” Storage Battery, 6 volts, 60 ampere hours, $8.50

size €3 x8x8 in. Shipping weight 41 1bs............
No. ABX2328 “Electro” Ktorage Battery, 6 volts, 80 ampere hours, $12 m
size 9%x7x8 in. Shipping weight 60 1bs............ °

No. AFEK2329 “FElectro” Storage Battery, 6 volts, 100 ampere $16 00
hours, size 12v7%%x8 in. Shipping weight 68 1bs.... °
THESE BATTERIES ARE SENT FULLY CIIARGED

Hydrometers

When making up solutions for our storage batteries,
electrolytic rectifiers, the Gernsback interrupter, etc., it
is absolutely necessary to know the specific gravity of S
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.
It the reading is too high, the solution is too stronf.
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 4%x% in. Invaluable in every laboratory.

SCALF FROM 1100 deg. to 1300 deg. $0 30
No. CKS518 Rydrotaeter, as described, each,.... .
Shipping weight 4 oz. No. CKp518

Dear Srs:— Willlamstown, Mass.
| received your storage battery some time ago and want to tell you
THAT IT WORKS JUST AS STATED, AND IT'S THE BEST LITTLE
STORAGE BATTERY I HAVE SEEN. 1 would now like you to send me
Your Static Machine, for which I enclose money order. ,
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 1s
my battery?' The question of
overcharge if hot too great f{s
not a serious one, but letting a
battery discharge TOO MUCH ls.

‘The batterymeter is based on
the principle that the density of
the electrolyte in a storage bat-
tery varies directly as the bat-
tery is charged or discharged.
For instance, the density of the
Ne. 1E1544 electrolyte is found when the
battery is fully charged to be
1.2 sp. gr. Then when the
reading 1s taken after the bat-
t?lry has been usgdl, 19(3(’1 it now

No. FK1513 shows a &p. gr. of 1, t means
- that only 40 per cent. of the full
Shipping weight, each style, 2 1bs, charge remains. This is readily
ascertained hy a glance at the table accompanying each instrument, Always
bear in mind that voitmecter readings never teil the true condition of a
battery. 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
fiquid 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 repiaced. The
value of the Batterymeter is self-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., etc.
No. FK1543 Batterymeter, medium grade, length 10 in., hydrometer scale
15 to 35, Beaume and equlvalent specific gravity. Complete,
with directions in a neat cardboard box, size 12t4x $O 60
2x2Y% in. Price, each ..... 000QDDQO000DOODODO0EDODEODO 0
No. 1K1544 Batterymeter. Latest type, high grade. Length 10% in..
hydrometer ncale 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, Frice, each .....civreviierrencssnns M

The “Electro” Pocket Volt and Ammeters

These little instruments are without doubt
the most compact and durable meters ever pro-
duced 1n 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 214 inches, net
weight 4% oz. Flexible, detachable lead, with
contact pointer furnished free. Range of volt-
meters, 8 volts, ammeters, 30 amperes; combi-
natlon, 8 volts. 30 amperes.

N0 daseribod, smeh ... irnoter % $0.95

No. ABE4301 “Electro” voltmeter, as sl 25
described, each ................,. Q

No. ADEAS02 “Electro” Volt-ammeter, sl 45
8hipping weight, any style, 1 1b, o

BATTERYMETER

No, TE4300
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The “Electro” Storage Battery Meters

‘This meter i8 so called because when
properly connected to a storage battery cir-
cuit it will not only show the uantity of
rurrent passing through the circult but "also
show whether the battery is charging or dis-
tharging. The normal position of the needle
on this ammeter is in the centre and the
needle going to the left indicates that the
battery is discharging, while a deflection to
the right indicates the battery is being
charged.

The Electro Storage Battery Meter has
notifed many a storage battery owner of
trouble in his charging plant in time to save
the battery and it will do as much for you.
The meter {s for direct currcnt only 21 in.
in diameter and 7% 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, accurate and above all durable, This meter is
perticularly useful on smali lighting plants such as are used on automo-
biles, launches, small houses, etc. etc.

No. ALIE1620 Electro Storage Battery Meter, Scale 15-0-15 amperes sl 95
Shipping weight 2 1bs, °

The “Electro” Volt and Ammeters

-

These instruments are of a lighier type than the
ones mentioned elsewlere, and can be used where
much space i8 not available, The thickness of
these inatruments when mounted is % 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, smali motor launches, mov-
able “wireless telegraph stations, etc. They have 2
solid brass studs, 1% in. long, with nuts and wash-
ers, lendlngb outwfroml back of llrlwter,T:;lnd conlzllec-
tions can be effected very easily, e working . CA
parts are the same as the Style “A” meters, These bleb (24 ILT)
little gauges should not be judged by their low price. Meters have hand
valibrated dial... Finished in finest nickel plate.

WORK ON D. C. ONLY

No. CAE1041 Voltmeter, Style B, Volts 1-12, 13 In. face........ $3~15

No. CCK1041A Ammeter, Style B, Amperes 1-15, 134 In. face..... $3'30

NUTE.—We are in an especially favorable position to quote yon on any
speclal meters you may require. Tell us what you want in the way of
meters and we wiil quote you prices on quality instruments that will not
only interest you but show you that E. L. Co. prices are always the lowest
and delivery the best. Send for a quotation to-day.

A complete chapter on “METERS AND MEASURING INSTRUMENTS"
I8 contained in the “EXPERIMENTAL ELECTRICITY COURSBE” in 20
lessons, which is given FREE with one year's subscription to the

“Electrical Experlmenter Magazine.” See announcement on back cover
of catalogz.
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The “Electro” Magnets

(Patented Dec. 20, °10.)

For Somnders, Bells, Relays and Wireless lnstruments,
ete. Ibbustration 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
st 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
another contact arm or standard.

Size over all 15/16 by 13%; diameter of corc
% inches. Three styles carried in stock.

No. BKO1107 ‘“Electro” Magnet, 20 $() 20

onms
e e oo’ Manet, 50 $0.25

No. (:l'(lOllw ‘‘Electro’> Magnet, 75 $0.30

s
Shipping weight, each style, 2 oz

These grains amd bals are of the be t grade Carbon, the same as used in

telephones, $0. l 5

No. AEGOB5 Onc battle carhon grains ........ . ...

Shipp.ng weight 4 oz, )
4o. BE6075 One hattle granwlated carbon halls $0'25

Shipping weight oz,

Zinc Spark Ball

For wireless high frequency and other experiments.
1% in.diameter, 1 in. high, with split hrass tube '<
in. diameter, highly polished. 0 2]."

No. BE6O18 Zine Spark Mall. each. LA

- e Shipping weight 4 oz. S
No. AES085 Ko, BE6OLD

The “Electro” Dry Battery

This is one of the best batteries ever manufactured and
we do not believe a better one can possibly be manufactured
for the price, This battery, which is in extensive use in
the trade, sells entirely upon its merits. It is a well-known
fact that most dry batteries when standing on the shelf
unused for a short period quickly degenerate amd lose most
of their power, as the local action is tou strong; the “Eleetro,
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 impoiant point about this battery is that it can
be partially recharged quite easily when once run down, and
we guarabtee that it will cowme up to nearly its original
standard when thus fully recharged. Any one can do it
This battery gives 114 volts and from 18 to 20 amperes, This
infortation will only be given with battery purchase,

No. DK1601 “Electro” Dry Battery, Size 2%x6 in. $0 40
%0, DK1001 sSuipping weiglt 3 lbs. .

No. 1001

ELECTRO
DRY BATTERY
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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 mail to su?ply 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
esrecially is the case with spark
colls for wireless, etc. On the other
hand, the experimenter who has an
alternating current supply, when
using our rectifier can perform
mgny 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 efﬂclenciy of the 4 jar
rectifier 1s 85%, AND THERE IS NO LLEAKAGE such as {s usually found
in other rectifiers. The 4 jar rectifier furthermore USKS BOTH SIDBS
OF TIIE CYCLB, which accounts for the high efficiency. Of course, a
one or two jar outfit may be used successfully,'and EVBEN ONE JAR
ALONE rectifies alternating current to direct but the efficiency is neces-
sarily low, as only one half of each eycle is used.

However, for experiments using little current, the one jar type is very
satisfactory. The Jar type passes as much as 5 amperes and can be
used continuously (as for instance charging storage cells) with 214 amperes.
The one and two jar tIpes pass 1/3 of the above amperage. Our rectifiers
come ready for use. 11 you have to do is to dissolve the salts in HOT
water and fill in jars, and the rectifier is ready. The 4 jar tlgpe comes
with A wooden tray (see illustration) which holds the jars. o tray is
furnished if jars are bought separately. The covers are of heavy porce-
lain with polarity marks in plain sight. Binding posts are hard 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 the{ can be renewed at small cost and replaced with new ones in a
few minutes,

New aluminum plates will not be sold separatel 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 rectitier is guaranteed.

No. EX12500 Four jar rectifier, as described, with tray........ $5 m
Size 814x10%x1014. Shipping weight 30 1bs. .

No. ABF12501 One Jar rectifier, as desertbed............ 10000000 $l 25
Size 8x5%. Shipping weight 5 1bs, 0

No. BK12502 Renewal aluminum or lend plates, each............ so 20
Shipping weight 1 Ib, .

No. BE12203 Renewal salts (charge for one Jar)................ $0 25
Shipping weight 1 Ib, .

No. DKI12504 Glass jar for rectifier, sizebﬂ/&xe% 1 50.40

Shipping weight 4 Ibs,

Dear Sirs:— Portland, Ore.
I received my Rectifler in very good condition and I am pleased to tell
you that it is working fine. WALTER OLSON,
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The “Electro” Rheostat-Regulator

PORCELAIN BASE

(PATENTED YEB, 1, 1810.)

This little current regulator
makes a valuable addition to any
wireless set where it 18 used tn
regulate the battery current.

With battery lamps it is very
valuable, where it is used to pre-
vent the lamps from burning out
on account of too strong a cur-
rent, ete.

In connection with small mo-
tors it will regulate the speed
more accurately and more grad-
ually than could be done by any
other means. Thi3 feature makes
it very desilrable 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 small
motors, and dynamos giving ip that way a voltage and speed regulation
not obtainable with the usual type of expensive step type rheostats.

It also makes an excellent automobile lnamp dimmer where it can be
used to cut down the glare yet not dim the lamp 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; %reat 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 be found indispensable. A gradual
increase of current is especially necessary for fine work.

The wire used in this regulator is the finest imported high resistance
wire. It will positively not rust, break nor bend, even under a constant
load of 3 amperes. his we guarantee in every instance. The groove
which bolds the spiral is ( ) shaped (PATENTHBD), which makes it im-

ossible for the coil to fall out or become dislocated once wound in J)Iace.
arge bard rubber handle (1 in. diameter) is provided, allowing rapid and
smooth turning of switch blade. Don’t use a rheostat with the resistance
wonnd 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 inch.

No. FK5000 Rhoeostat-Regulator (patented). Price................ $0.60
Shipping weight 2 1bs.

A complete chapter on “RECTIIBRS” is contained in the “EXPERI-
MENTAL ELBECTRICITY COURSE” in 20 lessons which is given FREE
with one year's subscription to the “Electrical Experimenter Magazine.”
Bee anneuncement on back cover of cataloz.
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The “Electro’”’ Tesla Transformer

(PPatent Applied for)

We hardly need mention that the Tesla Transformer i8 one of the
most tnarvelous pieces of apparatus ever iuvented and there are thousands
of experitnents and demonstrations tbat can be performed with this
apparatus,

We fiad thiz transforer under consideration for years before we
built it and we had to build dozens of different inodels before a perfect
apparatus was produced. We do not
hesitate to say that for the price
this apparatus is the greatest bar-
gailn ever offered by us. Although
it is the lowest priced Tesla ‘I'rans-
former in this couniry it does not
niean that it 1s less efficlent than
ope costing $50, but a8 we are manu-
facturing the transformer in ver)
large queantities It i8 possible to
greatly reduce the cost, The manu-
facturer who ounly builds one orjke
two at a time must ask a great
deal more than we, wmaking two or NO. EEK7000
three hundred at a time,

The construction of this transformer has been simplified to sueh an
extent that it I not ounly absolutely *“fool proof” but we guarantee that
it will do anytiing and everything any standard Tesia transformer ever
did, or will do. ‘'he primary is wound with the best imported Plreili
cable and the secondary with the best DOUBLE INSULATRED enamel wire,
The secondary is insulated by solid hard rubber brackets as shown In
cut, It is also provided with two well finished coil ends, The Insulation
ia absolutely perfect, the base ix heavy quartered oak, Our usual hard
rubber binding posts are attached as shown.

The ‘I'esia Transformer is an apparatus which steps up the frequency
of the secondary of a spark coil, to many bundred times fits original value.
It is this incredibly high frequency tbat produces the wonderful phenom-
ena you have seen performed on the stage by some clever electrician, all
of which can be duplicated with our transformer.

The “Electro” Tesla I'ransformer can be operated in conjunction with
the following apparatus; It is of no value without them:

First, a spark coll or transformer cofl; second, a set of condensers;
third, a spark gap). One of our 1 in. spark colis Is sufficlent to operate
the transformer, but we would always recommenngettlng a 2 in. coll
with which the best results are to be had. Our .W. transformer cofl
in connection with our Electrolytic interrupter will glve stlll 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 tranxformer. A single spark ga (‘om&;‘letes the entire
outfit. IT MUST BE UNDRRSTOOD THAT THE TESLA RANSFORMER
CANNOT BE 'SED WITHOUT THE AROVE MENTIONED ACCESSORIES.

To get perfect resuits and to obtain the best possible effects we
would ereatly recommend the following outfit:

No. EEK7000 “Electro” Tesla Trausformer. Shlpé)lng weight 11 1bs. $5.50
No. IFK1089 Bpark Coll, 2 in. Shipping weight 8 Ibs................ 9.60
No. ABE9222 2 Leyden Jars. Shipping welght 6 1bs........ ... ... 2.50
No. GE9220 Bpark Gap. Shipping welght 1 1b,,........... ... """ 0.75
No. AHCE7001 Outfit complete. Shipping welght 25 lbs. Total......$18.35

QPERATION
The connerctions are made as shown in dia-
gram. It i1s of highest importance that the con-
necting wires from the secondary of the spark
coil to the Tesla Transformer and to the con-
densers,haremhegvy (nl(')ttnless Ithlan No. 14 }}bl& 8.). ‘-Q_:f
‘C'here shou e as e wiring as possible, no
loops or colls, 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 %perating. First teat for spark length of the Tesla, by
attaching two stif copper or brass wires to the secondary coil leads (see
llustration No. KEK7000). Leuve a gup of about 2 inches between the
two wires. Then start the coil. If the Tesla spark is 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 minutes experimenting will give the
right Tesla spark. It gives a crackling nolse, which becomes fouder 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 (Fig. ERK7000) give
ttlhb!'lei rush. This works best when there is no spark discharge between
e wires.

Next take off all wires from the Tesla Secondary, which we will call
T, 8. hereafter. Operate apparatus and both coifl 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 coil. Next take a
piece of metal (anything will do), and, holding it in your hand, 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 inetal plece without
you experiencing the slightest sensation,

Although the voltage of such discharges runs into the hundred
thousands, it is harmless, A spark can also be drawn with the bare band
without harm, although it stings a tittle. 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 T. S. About 4 or 5 inches away
from it, a large beanutiful brush will be drawn from the hand, very weird
in character. Gelsster and Tesla tubes light up when brought near the
Tesla Transformer, without actually touching any part of it, They are
usually operated by holding one end of the tube in the hand and drawing
a spark into the other end of the tube by approaching one of the T. 8.
Ground one of the T. & and attach a piece of wire to the other T. 8,
An enormous brush will be observed on the free wire. Another inter-
esting experiment is performed by
running two fairly stifft copper
wirea parallel to each other and
ahout 2-4 inches apart (Fig. 1.
When the frequency {s ~hlgh
enough the space between the
wires will be filled with light,
while the ends will show a flame-
like discharge. Small flames also
play continuously on 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 transformer,
will show a very pretty discharge
(Fig. 2). A similar experiment is
performed by forming 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 space between the two
oops will be filled with light when
the coll is in operation (Fig. 3).

In Fig. 4, R. R, represents two
thin hard rubber sheets. A thin

8ilk covered wire, No. 36, B. & 8§,
i3 glued in form of a name on the
TESLA EXPERIMENTS face of each rheet. The back of
the sheets is covered with a plece
of tinfoll. Both are connected by a thin wire, C. The terminals o the
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transformer lead to the name or characters as Indlcated in the illustration.
After a little experimenting the point will be found where the name or
characters will stand out brililantly.

Hﬁ' 5 shows another experiment to be produeed in the dark. A very
thin, bare copper wire Yattached to one end of the transformer, rotates
in nt clrete,  The le.ngth of the bare wire must be ascertained by experl-
ment,

A short ‘plece of thin, cotton covered copper wire when attached to
o{'lle ﬂtljt‘) of the transformer is enveloped in a beautiful light discharge.
(g,

These colls can b uwsed to advantage for all kinds of work where
high tenslon currents are required, such as wireless telegraphy, lighting
Geissler and X-ray tubes, aud for other interesting experitents
- lgize of base 16 in. by 7 in. IHeight over all 6l in. shlppl'ng welght

8.

No. EEK7000 “Electro” Tesla Transformer, as described....... h

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,

I'leaxe do not take this ontfit for a
toy, as it is able to do all kinds of small
work Just as thoronghly as any nickel-
plater could do it. It does not differ in
any respect from commercial outtits, except
in size. If you live In o small town you
cun earn quite a little during your spare
time by nickelplating small objects  for
which work there Is always a ready de-
Buind, Our outtit for neatness: and etli-
ciency 18 unmatched. 1t hax two heavy
nickel Anodes, heavy suspension  frmme
resting on the glass tank and three con-
nection rods.  The object or objects to be
plated are hung by means of copper wires,
on the central rod. and as there are two
Anodes, a uniformly filne deposit is ob-
tained that eannot he matehed, Good plat-
ing ean be done within 15 minutes, heavier
plate from 20 to 30 minutes. ‘T'he Anodes
are very substantial in size and will last & No. BEK 71500
for months, —

T'he size of the tank is 3% x4x6 in,, and
the largest object that can be plated with this outfit should not measure
over 31 x2Wx5 in..

To operate the outtit we recommend 3-4 of onr No. BGE10050 Gordon
Datteries.  With these the outtit can be worked for a long period. Dry
cells cannot be usked under any circumstanees.  Any battery giving frowm
3-6 volts and from 5-10 amperes STEADY CURRENT can be used.

If you do not eare to polish the work by hand we recommend our
utility motor No. ACN3LS Yon will then have a complete commerelal
outfit and vou can turn out work rapidly.

our onttit is greatly recommended to jewelers, schools, repalr shops,
garnges, electricinns and all those desiring to do nickel plating economically,

Complete printed instructions come with each set.

No. BEK?300 “Eleetro™” Nichel Plating Outiit (without batteries)
complete oo e i e e $2'50
Sbipping weight 4

No. GK7501 Extra Anodes, each l ..........................
Shipping weight 4

No. EK7502 Extra Bottle Nickel Salts, each.............. 8000000 A . $0'50
Shipping weight 1 [h, $040

No. DK7503 Extra Glass Tank, size 3%x4x5 Irn, each.........., o O

Nhippingz welght 3 1hs,
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The “Electro” Galvanometer

FROM the time that galvanic electricity
was first found to possess the pouwer of
deflecting a magnetic needle to the present
time the galvanometer has been used for the
detection and measurement of minute and
even large quantitier of electric current, as
a 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,
ete. + The numher of experiments in which
the zlﬂlwmomdeterh can hbel used lare ‘almost
countless and when the low price is con-
sidered we are sure you will not care to be NO. DK1376
without 8o valuable an article. Galvanometer
has a compass 1% inches in diameter and is mounted on a polished bard
wood base 3%x3Y% inches in size with binding posts for connections. .\
real useful bargain.
No. DK18376 The “Flectro” Galvanometer as described............ $0 40
Shipping weight 4 oz. i

The “Electro” Lighting Plants

Adapted to launches, sutomobiles, private houses, moving plcture thea-
tres, shows and bungalows.

We have been literally flooded with inquiries for prices on complete
electric lighting plants for various purposes, and so bave 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 connectlon with our marvelously
efficient Tungsten fillament lamps, which give 1 C.1’. for every watt delivered
by the dynamo., We have spared no expense in getting together the very
best of reiiable apparatus for this work: 'The dynamo is similar to that used
by ‘the U. 8. Government, as is also our special air-cooled 2 cycle gasoline
engine,

The storage battery is our well known “Electro” 6 volt, 60 ampere hour
slze, and on the larger size plants any number of themn can be connected in
series or multiple to glve the desircd output. Our automatic cut-out of the
magnetic type has been developed for automatically preventing 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 time.

Electric lights are the safest and most convenient {lluminant known to
man, at the present time, Thelr 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 fuli grown people?
Do you know that more fircs are caused annually by the careless use of
matches, ofl Jamps, etc,, than all other causes put together? This is a fact
proved by Insurauce and I'ire statistics,

In figuring on lighting outfits, the following rules will be of service.
The watts are obtained by multiy.lying the volts by the amperes. Conversely,
the voits or the amperes, are found by dividing the watts by the known
quantlt{. 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
:lﬁ'm;’ma outfits combined, the lamp voltage should be the game as tgat of

e battery. !

We have arranged for lighting outfits in various combinatious of equip-
ment, so that practically all ordinary requirements are covered. The {ndi-
vidual apparatus is also listed separately, so that the engine, dynamo, etc.,
may be purchased as desired hy the customer,

In tbe following description the most 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 voltmeter
and ammeter is supplied for reanding the dynameo po-
tential, and the charging as well as the discharging
eurrent from the storage battery. A No. FK5000
Rheostat 1s furnished and connected so that the field
current strength of the dynamo may be adjusted
and thus control the voltage of same, An automatic,
magnetic cut-out serves the purpose of disconnecting
the dynamo circuit from the storage battery, when-
ever the former's voltage falls below the normal
chargm% value. Fuses and switches of ample capac- .
ity are fitted to the panel, for hoth the dynamo maln
circuit and the lamp cireuit, The voltmeter circuit
has a switch in it, so that it need not be left in
circult, except when readlng the voltage. The am-
meter Is always in eircuit. The board is completely
wired up, with all connections made, and all the
purchaser has to do i8 to connect up a few wlres from
the dynamo and storage battery to the marked ter-
minals on the panel. Blue-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 simple and substantial, giving a neat and ornamental
appearance to any station,

No. AFX 1640 switchboard contalning 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 w
fuses. €ize 24x15 Inches............... O

CUT-OUT
AUTOMATIC CHARGING CUT-OUT

Our automatic charglng cut-out is ahsolutely nec-
essary whenever a dynamo is to charge a storage
battery. It serves to automatically disconnect tge
dynamo clreult from the battery, whenever the for-
mer's voltage falls below that of the battery. If this
is not done, the hattery will dlscharge itself through
the dynamo prohably reversing its polarity, and it
may badly sulphate or over-discharge the battery.
This cut-out has two windings on it, a fine wire shunt
winding and a heavy wire Serfes Coll. It is well
made in every particular and is rugged enough for
automoblile service, ete., ete, It closes itself as soon
as the dynamo reaches the proper speed and voltage,
which are Interdependent and proportional. Diagrams
furnlshed with every instrument. No. DIE

No. DIE4630 Auniomatic magnetic cut-out (mounted orr composition
switchboard) for preventing storage battery discharging back through

dynamo ...... 0060000000000 00006 000050000 000YQEP00RR00000000000 ereecnn
y Shipping weight 2 1bs. Size 2% x21% in. $4'95

Gentlemen:— Saratoga Springs, N. Y.

I have just recelved your reply concerning the wire I wound on thas
Magneto generator and was exceedingly pleased to note your kindness in
such o thing as this. I bought considerable goods from you and they
wereo always satlsfactory in both quality and price,

CHAS. M. COGAN,
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L Gasoline kngines

- The gasoline engine is a newly de-
veloped air cooled type, which has been
adopted by the U. S. Government for
many purposes, including the driving
of wireless generators, It is well made
in every particular and develops % H.
P. easily, with speeds varianble from
800 to 2000 R.P’ M. Its net weight is
23 1bs. and it measures 12% in. high,
by 1 sq. ft. floor space. Cylinder has
13 in. bore by 1% in. stroke. The
fiywheel has a diameter of 8 in., the
pulley a diameter of 1% in. It is air
. cooled by a fan built on the flywheel,

- 49 ovele tevpa, dump  spark  ignition.

No. CHX4600 1% ILP. Fuel tank in base.
No. CHX4600 14 H.I'. Gasoline Engine, compiete with all igni- $38 00

tion apparatus and MUMler ........coeiteriininiaiaiiiannas .
Shipping weight 60 Ibs.

150 Watt Dynamoc

Our 150 watt, commercial type, heavy duty, 3
volt, 19 ampere, D. C. shunt wound generator, is of
the latest improved type with ample, well lubricated
bearings. It bhas 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 impreguated with electrical var-
nish and baked. This machine s 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 voit, 19 ampere dynamo. $35 50
Price, complete with pulley ...................... .
(Shipping welght 45 1bs. Size 9x10x12 in.)

Compblete Plants

No. IEX18000 19 LIGHT, 150 WATT, LIGHTING OUTFIT

This outfit is the
most flexible and wide-
ly adaptable lighting
plant we list. It forms
an ideal plant for mo-
tor "boats, automobiles,
bungalows,, eamps, etc.
The capacity of 19
lights is for the dyna-
mo and en(glne, consid-
ering 8 C.P. 8 volt
Tungsten lamps being
used. The outfit with
1 No. HXH55 storage
battery can light 6 to 7,
6 volt, 6 C.I". Tungsten
lamps for from 7 to 8
hours. The dynamo
can easily recharge 2
No. HXH5G 60 A. H.
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hatteries at once, and these 2 hatteries will give twice the above C.P, output
on discharge. The outfit consists of above No. CEEK4620 150 watt dynamo,
No. BGX4600 % H.P’. gasoline engine, No, DEK4630 automatic cut-out, and
No, HX5565, 6 volt, 60 ampere hour storage battery, capable of lighting 6 to 7,
6 volt, 6 C.I’. lamps or their equivalent for 7 or 8 hours at each charge;

12 ft. 1 in, leather bhelting.
No. IEX16000 Complete outfit, as described..................... o $95'00
Shipping weight 130 1bs.

No. AKEX16001 COMPLETE ELECTRIC LIGHTING OUTFIT

The sume plant but with 2 No. HX5H55 batteries, giving twice the above
candle power 7 to 8 hours, or the same C.I'. for twice the above time in

hours.
No. AKEX168001 Outfit complete ..............co0ivvennns $103'50
Shipping weight 170 1bs,

No. EAX16002 COMPLETE ELECTRIC LIGHTING OUTFIT

For those having motive power at hand, such as in motor boats, auto-
mobiles and the like the following outfit will be sutlicient and very adaptable.
Outfit consisting of above No. CKEK4620 generator, No, DIF4630 auto-
matic eut-out, one No, HEKI storage battery, and 12 ft. 1 in. leather

hetting,
No. EAX16002 Complete outfit, as descrihed. Price............ 51'00
Shipping welght 85 lbs.

No. AKEX16003 COMPLETE ELECTRIC LIGHTING OUTFIT
This 18 our best onttit. 1t is the best that we build, and ar good as
money can buy. We guarantee that this outtit wili give satisfaction in all
respects whatsoever. Capacity 19 lights, 150 watts,
This outfit consists of
1 No. CEEK4620 8 volt, 19 ampere, 150 watts D, C. dynamo, 2200 R, P. M,,
shunt wound ........coiiiieeiiia., 0000000000000A0E60a600006000000a00 $35.50
1 No. AFX4640 Switchboard containing 1 No. DEKJ{630 automatic cut-out;
1 No. X 1037 voltmeter, 1 No. CX1039 ammeter (Style A); 1 No. FK5000
tield rheostat; 1 voltmeter switch; 2 switches and fuses. Size 24x15

d0G0  000000000a609000000000000000000000000000000000 0 000000000000 ....$16.00
1 No. CHX4600 1§ H.1’. air cooled gasoline engine, complete.......... $38.00
1 No. HEKS55 Storage battery ..........cc.iitiieriiearnornaassaseass $8.50
4 EXtra fuBeB .ucu.itonieitieiooisssioiorossssossecocoaratorssasancans . $0.20
60 ft. No. 10 R. C. S. B, copper wire (making 4 mains 15 ft. long for generator

and battery lines) ......c.ccietiieiieircaintasecsncastosssscssassaans $2.45
15 ft. No. 14 R. C. S. B. copper wire for fleld rheostat Une............. $0.45
No. CX4650 12 ft. 1 In. leather belt...... ..ottt iiiniiiiicnnnnans . $3.00
1 No. BESIT Hydrometer ...........covceeeeieaineiioecessscsscaronnnnss $0.25

1 Set plants for installing plant

No. AKEX16003 Complete Electric Lighting Outfit, as described
Shipping weight 185 Iby, $105-00

A complete chapter on “ELECTIIC LIGHTING PLANTS” {8 contained
fn the “EXDPERIMENTAL FBLECTRICITY COURSE” in 20 lessons which
fs given FREE with one year's subscription 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,” mno “ifs,” no ‘“buts.” The
“Electro 8-10" {s. a marvel all through.
It is built like a watch, and solid as a
gun. PFor workmanship, etliclency anid
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 it.
We say seen, because It works se 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 'l‘unEstcns. to charge the biggest storage
battery, to electroplate, to run spark coils, etc. As a motor when run
on 8 volts, the No. "S8-10" will prove an exceedingly strong machine, We
furnish this dynamo giving 8 volts and 10 amperes, that is R0 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 6G-volt 8 C. I, Tungsten lamps. The full 80
watts capacity is obtained at about 2,300 revolutions.

FPOINTS OF SUPERIORITY

Armature constructed of thin annealed electrical steel. Slotted for
conductors. Colls are connected up in the usual druin manner. Lamina-
tions are keyed to shaft, Commutator pinned. Shaft unusually large for
this size machine. 5/16 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. Rearings “Non Grain"
bronze, best obtainable. Extra large wick feeding oil cups. Retaining
grooves prevent oif flying, and returns are provided so that excess oil
returns to oil cup.

Field Magnets—Two pole, carefully hored 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 cominutator 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. \\'Indlnf—ﬁhunt.

In designing this machine the very first consideration was for results.
No endeavor was made to save copper, iron or workmanship. Instead of
fancy finish the money wus spent in result Eroduclng 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 neveff regret investing in. The finish is black
enamel with gold stripe. You will wonder how we can sell it at the
nrice. Only the qunnthf' makes it possible.

Machine is semi-enclosed. practically dustproof, a radical departure in
emall dynamo hunilding. Pmlev, 1 inch diameter, V-grooved for round belt.

Size over all is 7%:5%:5!& inches.

hipping weight 20 1bs,
No. AEXS810 “Electro” 8 Volt ‘38 Ampa’fl Dynamo, as described. 315-00

Gentlemen :— Remo, Nevada.
I bhave received the No. 810 Dynamo order No. 258799. It Is 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

The latest acquisition to the “Electro™ dynamo family is the Ilercules
12 volt, 9 ampere generator here shown. it I8 a anarvel of electrical
and mechanical efictency and simplicity. Good substantial design through-
out characterizex this machine, fut let us get dowy to brass tacks:

The BLECTRICAL FEATURES are: Shunt winding (best for charg-
ing storage batteries): laminated arma-
ture core to reduce eddy current losses to
a minimum; field and armature terminals
brought out to three heavy brass binding
posts, mounted on fibre insulating block:
especially bheavy 16 segment oopsyor bar
commutator—mica Insulated; speelal car-
bon copper alloy brushes of extra high
conductivity—never run bot: brush hold-
ers of simple and thoroughly rugged qle-
sign. Out{mt at 2,000 revolutions per min-
ute—12 volts, 9 amperes, Machine acts as
motor when supplied with 12 veolt, 9 am-
pere current dm-olnvlng nearly % H. P.

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
sbaft .5 inch in diameter; bearings of large size, fitted with Inrge size
wick oilers, the cups of which can be refilled without removal from the
machine. The bearing houses are also designed with annular cateb
bastng at eacb end to prevent oil from being thrown outward and return
it to the cups. The shaft journals rotate fn bhich grade phosphor
bronze bearing sleeves, which may be removed for renewal by loosentng
a smali serew; 1 in, face. 18; in. diameter crowned accurately turned
cast iron removable pulley.

Size of dynamo—7 in. high x 11% in. long x 6% in, wide. Weight 30 1bs,
No. BEX1208 “ELECTRO’” NIERCULES DYNAMO. Price...... $25 00
Shipping weight 40 1bs. .

€6 ?”
The “Electroport” Dynamo
TYPE “88”

This dynamo for a score of years has been
one of the bhest articles that we bave put
before the discriminating experimenter. There
{8 absolutely no machine that cau come any-
where near our “Type SS" either in work-
manship or output, considering its price, Our
annual sales now amount to 3,000 machines—
proof of its immense popularity.

The machine can be put to a variety of
uses. When belted to a gas or other engine,
or anywhere where there is surplus power,
the type “S8” 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 chbarge small storage bat-
teries. A8 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 slx volts, Not more than
® volts should be used. If desired to run as Ne. FX1331
a motor through a transformer on 110 volts
:."C. fleld connections should be changed to Series as per diagram fusw.
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n um tro ”
* T Continaed) T

The dynamo I3 semi-enclosed, after the latest design of large machines,
The watt output (24) is sufficient for practical use; the price is within
the reach of every experimenter. The armature 18 made from steel lami-
nations, 1% in. dlameter, six slots; with 3% In, shaft. Commutator is of
hard drawn copper, ONLY MICA INSULATION USED. The windings are
dipped In insulating varnish and baked to guarantee the best results. The
pulley is 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 is equipped wfth 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 51in. x 5 in. x 5 in.

Approximate vutput at 3,000 revolutions: Open circuit 9 vol!s. Safe
maximum load 6 volts, 4 amperes.

No, F¥X1331 Type “88” Dynamo Complete. Shipping welght
T AbR enrs o eme Complete. .oping weleht  $6.00

The “Electro” Ht;stler Motor

The motors we list below are the best Ameri-

can make on the market to-day. Built in a fac-
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-
ficiency and value, I8 a complete example of
efectrical science and workmanship, A very use-
ful starting switch and the bindin osts are
mounted on the fleld to avold disturbing the
connections when it is desired to use the motor
without the base. It is 3% in. high, finished In
black enamel with nickel-plated trimmings. Has
a three-pole armature causing the motor to start
without assistance when the current is applied. The 14 in. shaft is fitted
with a pulley for running mechanical toys, models, etc., and drives a fan
at a high rate of speed. Rize 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. e

The “Electro” “O. K.” Motor

It has taken experienced engineers many
years of careful study to develop the highly
efficient motors of the present day.

The 0. K. is a verY close co%y in miniature,
and its operation will be found pleasing and
educational. It I8 an extremely powerful model.
Eveliy experimenter wants one at sight.

he armature is laminated, three pole, 1%
Inch diameter. Shaft over 14 inch diameter.
Pulley 9/16 inch, grooved.

he finish 1# black enamel, with nickel
plated trimmings. 8ize 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 described. Price ...... 00Q000
ng wel

hippt et 3 e $2.30
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Discharger

There 18 only one way to discharge a Leyden Jar
and that is hy using a discharger. Ordinary wire can-
not be used, as it is impossible to draw a spark with

ointed wires or other objects. The points act like

ﬂghtning arresters and draw out the charge silently.

Ry using our discharger the bright blue, crashing 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

ball of the Leyden Jar. Nickel finished, hard rubber No. FK4226
handle. Size over all Ox4 in.

No. K4225 Discharger, as described . ............... 000,
Shipping welght 4 oz, $0°50

O g 0 Thi ¥ b
Induction Coil Core Wire , M ire e ooed 7 ang

Number of pounds per complete core in transformer coils.g¢ Anneale

decimal fractions of lhs, twice. The size i8 No. 22 R.

Lenpihin o & S’ thhe wihr;e is pderfectl)l'

straight, macbine-made an:

Inches 8 10 12 2 comes in 8 10, 12 and 24

igmcter inch lengths.

% ineh ..., . 0.83... 0.41.., 0.80... 0o Only sold by the pound.

2 @ oooo cen 80, l.’{g... . .; No. (l)!ES% lndluctlon Co1ll

@ ao00a0 e JIB... B94... 113.., 2. ore Wire,

K/ D 5500000 . 1.02.., 1.28... 1.562... 8.07 perdb, .. ...... $0-25
1 O 5600000 . 1.33.., 1.67... 200... 400 DIMENSION AND
1 O 5500000 . 1.69.,, 2.11... 2.58... B5.06 WEIGHTS OF IRON
1 D 5oo0000 .. 2.08.,, 2.60.,. 8.13... 6.25 WIRE CORES:
1 o 8.15... 3.78.., 1.568 EXAMPLE.—A core {s de-
1& o 3.75... 4.50... 9.00 sired 12 inches long, 1% Iin,
1 o 5.11.., 6.13....12.30 d!ameter. Referring to table
2 @ booooo .. 5.33... 6.67,... 8.00....16.00 ahove we find at the intersec-
2 O 560000 .. 6.75... 8.44...,10.10....20.30 tion the weight 4.50. (This
2 O 5608000 . 8.33...10.40..,12.50....25.00 is» 430 LB., not $4.50.) Now
2 o 0 vee vee +..12.60...15.10.,..80.30 multiply 4.50 1bs. with 25c,
3 o tie eee +..15.00...18.00..,.36.00 (price per 1b.) and we have
4.50 X .25 = $1.12%—price of core. N

’
Sibiuping welght of any of the above ner lb.,, 2 lbs.

Friction Insulating Tape

e carry a high grade black Tape known throughout
the country. Quality of this tape is guaranteed. WE DO
NOT f.;RRY THE CHEAP WORTHLESS KIND that dves
not stick.

No- BRISSI % jor Tow: e t4 I dam %17 $0.20

wide ...
wO. BK1587 Shipping welght 1 tb

Gentlemen:— Brighton, Mich.

1 received my Statlc Machine. IT WORKS FINE, GIVING A FULL
3-INCH SPARK You will find 4c. in stamps enclosed for one of your
catalogues. Yours very truly, E. R. ROBERTS,
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Making Selenium Cells

BY HOMER VANDERBILT

Extract from the September, 1916, issue of
The Electrical Experimenter
Published by Permission

One of the slmiﬂest forms of selenium cells is the Bidwell type, which
consists of a flat, insulated sheet, wrapped with two separate bare wires
in a single iayer, each of which Is fusulated from the otber, Fig. 1. The
insulating sheet consists of a small piece of mica. The size of the
sheet depends upon the size of the selenium cell, but a piece of mica
measuring 2%x1 in. is a cobvenient size. it will be found that such a
cell is suitable for practically all sorts of work, such as in the traps-
mission of pbotographs over a wire, and in television, where large flat
cells J)rove very efTectivee Two No. 30 B, & 8. bare copper wires are
wound closely about this mica as showp in the sketch. Bxtreme care
should 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 pot 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.

‘Whebn 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
material sensitive to light. This last operation is
called anpealing. The process of abnnealing is vi-
tally Important, as the sensitiveness of the fin-
ished 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 Bubnsen
urper must also be obtained. The apparatus
should finally be arranged as observed. The
pext steY is to apply the selenium, which must
be chemically pure, The selenium must be ap-
iy heer 21T lled to the skeleton of the cell as follows:
— T f’lace the form on the ring stand as fllustrated
SN s in Fig. 2 and heat it with the ‘Bubsen burper
797 until the selenium will melt when brought to the
surface, It shouid not be heated bhigher than 212
deg. C. Several drops of selenium sbould 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 dobe this, the unfinished cel
is allowed to cool slowly.

We now come to the appealing of the selenium. This may be accom-

lished by placing it on a strip of mica under which the Bunsen burner

fl placed. ’Fhe flame {8 slowly increased until the surface of the selenium
turns a dull gray color. The flame should not be increased after the first
signg of melting appear. If melting is observed, the burner must be
quickly removed amf the flame reduced. The dark gray spots will harden
fn 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 selenium. e annealing d)roce“ ia then completed
by allowing the cell to cool very slowly as the flame is gradually lowered
and finally 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 iis pure state has an enor-
mously high resistance and can not be used on a celi grid by simply melt-
Iing it on. It must be crystallized by annealing to render it conductlve,
The resistance of a stick of C.P’. selenium is practically infinite,

Selenium

This peculiar substance is a conductor of
eleetricity while exposed to light rays. An
insulator in the dark. Used to make the
well-known  Relenjum  ells,  Will close o &
relay when match is lighted near cell,

Nelenfum will solve many problems dur-
ing this century. It i8 one of the muost
wonderful substances ever discovered. The
selenfum we handle is the very highest grade
obtainable for the making of selenfum cells,
It is exactly the same quality as is used in
our own cells and crystallizes very readily,
This power to erystallize readily ix very im-
portant as on it the speed nand actuatl work-
ing of a selenium cell depends, Rome very . oo a
sucressful experiments have -been eonducted NO. GE92I
with selenium as a potentiometer and its high resistance renders it pare
ticularly well suited for such instruments. Remember we guarantee our
selenfum to be chemically pure not commercinlly pure,

No. GE9211 Selenium Metal (Chemieally Pure), per oz...... $0 75
Shipping welght 2 oz, o

No. CK9211a One-quarter ounce (smallest quantlty sold)...... $0 30
Shipping weight 2 oz, ¢

Bunsen Burners Glass Spirit Lamp

This useful apphi-
ance is mounted on ! I
iron base, with Stop to | experimenter. Used in
regulate the mixture of | & thousand different
air. The Rrass tip in- | ways. to bend glass
alde of tube van be ad. | reds and tubing,  to
justed to regulate the solder wires, ete. I_so/s
flow of gas, When \\::\od alcohol,  Size 315
used with ordinary 1. | X- in.

Inminating  zas  gives
intense hent. Size 54 | No. BE1339 S p i rit

Tnvaluahle to the

No. FR1352

Al in, Lamp, as per illus-
No. F'K1352 Bunsen Burner, as per lm:‘lon.
illuntration, each ...... each ..................
Shipping weight 1 1b. $0'60 Shipping weight 1 1b. $0-25

Dear Rira:—
The Electro Whistle you sent me is all you claim for it. 1 connected it
up and use it on my bicycle for a ““Ck <on.” 1 only use two batterles,
KIRK &, PATRICK.

A complete chapter on “HOW TO MAKE THINGS" s contalned in
the "EXPERIMENTAI, BLBECTRICITY COURSE™ in 20 lessons which is
given FFREE 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 transmitter troubles.

The SKINDERVIKEN TRANSMITTER BUTTON can
be placed in any position and it will talk loud and distinct,
being at the same time extraordinarily seusitive. 1t was
grimarﬂy 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 f)ousinf together again, the telephone is ready for work.

EXPERIMENTERS will be particularly interested in different experl-
ments that can be performed with the Skinderviken Button. Fig. 1 shows
the Skinderviken button attached to the back of an Ingersoll watch case.
When speakln% towards the inside of the case, it will be found that the
voice is_reproduced clearlg and loudly. Fig. 2 shows another interesting
rtunt. 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

water-tumbler; the sides of the glass thus acting as a diafram, the voice
is (-learl{ transmitted. Fig. 4 shows how to transmit phonograph music
at a distance merely by drilling a small hole in the phnnOfraph arm and
attaching the Skinderviken button, a very favorite experiment with all
experimenters. Kig. 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, so 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 prepald. If for any reason
whatsoever you do not wish to keep the button, return it within five days
and your money will be refunded. $l
No. 440—8kinderviken Button, prepaid .......... . O

Electro Gold Leaf

This substance, which is not pure gold but composition gold leaf, never-
theless is very much better than stundard 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 fingers and tears remarkably
easy. The foil which we are marketing is even thinner than ordinary gold
leaf. It is used mainly for electroscopes and for other experiments where
an extremely thin metal foll 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 performed with this foil, and
it ia 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 measurlnE 4% x5 inches,
not less than a dozen sheets being sold. Sheets come packed with paper
between each metal foil, and we guarantee satisfaction. $0
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 telephone set,
belonging to that class of electrical devices
commonly known as Detectiphones, This
instrument is marvelously sensitive to any
and ali audible sound waves and will pick
up 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. AEX9150
transmitter, together with a specialiy adapted watch-case receiver, con-
nected with suitable connecting cord, to a battery. The whoie forms in
reality a miniature telephone 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. It may be worn incon-
s‘rlcuously by any lady, as the transmitter can be
i' aced under a shirtwaist, etc,, and the connecting wire
ed up inside the collar, to the small watchcase re-
celver at the ear, held in place by a narrow black head-
band, and the receiver itself is very easily covered over
by the hair, making it invisible. -

A small switch is placed on the receiver to cut in
the instrument, whenever conversation s to be carried
on, It is usually switched out as soon as the con-
versation is ended. It is well to ieave the instrument
switched in where there is busy traflc, etc.,, so that
all noiges can be readily perceived, which is a great
boon to those hard of hearlng. 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 fnstrument is used,
the more drain on the batterles,

Radfio signals can be nmrllﬂed 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 telephone receiver {s placed close °
against the transmitter of the ‘'Detectiphone,” and both are bound around
the edge with tape, to make the space 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 recelver of the
“Detectiphone.” By employing two or more of these i{nstruments, 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 large fleld is opened here for experiment to
the amateur radio enthusiast,

Detectives have been uslng these wonderfully sensitive telephone sets
for several years now, and they are very necessary to any Detective or
Agency engaged on difficult cases. The transmitter is placed behind a

A complete chapter on “X-RAYS” is contained in the “EXPERIMENTAL
PLECTRICITY (COURSE” in 20 lessons, which i8 given FRE™ with one
vear's subscription to the “Electrical Experimenter Magaxzine.” See an-
nouncement on back cover of catalog.
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The Electro Detectiphone (Continued)

picture on the wall, or in some other concealed location, and by extending
the length of the cord between the transmitter and receiver, the detective
or operator can be located as far as 200 feet from the transmitter. Flexibie
twin-conductor is used for thus extending the cireuoit,

These instrwments arve very aceurately made and extremely weli fin-
Ished in Black emawel,  Furnished compliete, in nent portable  leatherette
cuse 2X2WXT in., with transwitter, receiver, head-band and two buatteries,

Supplicd comnplete only, $15 m

No.-AEX9750 “Detectiphone.” Price ...........covvvvevvennnsns

Shipping weight 2 1bs. $0 45

No. DE9751 Extra Batteries. (Shipping weight 1 1b.) .
No parts nold separately

“Electro” Loud-Talker

. We present herewith two little Instruments for which
te have had a long and persistent demand,
. While the Detectiphone which we st in our cataiog
s a very high-grade instrument and adapted for all kinds
of special work, we realize that its price is per-
haps above what the average Experimeuter and
Dabbler wishes to spend, and for this reason we
have originated this little set for strictly experi-
mental uses.

This outfit bas been 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 you to assemble,
all the parts, screws, nuts, washers, etc., being
furnished. Complete directions how to assamble
accompany each set. With a pair of pliers and
a screw-driver, the outfit can be readily put to-
gether in less than twenty minutes.

The most important point is that the
telephone receiver spool comes already wound
complete, and the Experlmentsr will, therefore,
not need to wind his own spool.

The outfit when assembled comprises a
highly sensitive CAL.JON BALL MICROPHONE with
carbe © diaphragm of exactly the same type as is
used . .th our Detectiphone,

The *'Back Plate’* which bolds the carbon balls has five

cup shaped polished depressions, each dating about

l..;ellve to fifteen of the special carbon balis furnished io a
ittle

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 Detectiphome.

This Instrument works best on two dry cells, and patticular attention 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 hand, more hatterles must be used to compensate.

With this instrument no switch is required; if one is through talking ali that is necessary is %
lay the transmitter face wp, which automatically cuts out the current.

USES: This instrument can be used to transmit phonograph music from one room to another;
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 varfous merchants st a good profit.

Outside of the two instrument paris, ome three foot cord is furnished with the sensitive micro-
phone as shown. Blueprint, instructions, etc., are furnished. $l 50
No. AEK204  “*Electre’ Load-Talker OstAt Parts “Knocked Down,” complsts........ .

Ne. CEK205 *‘Electre”” Lowd-Talker Outfit, same as abeve oxcopt that it is already $3 50
assombled and tosted at fastery. Set complete ............. o
Shipping weight 1 1b.
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The “Electro” High Frequency Apparatus

VIOLET RAY MACHINE

We can now rresent for
the first time a piece of ap-
paratus  which  has been
wanted by physiclans, as well
as laymen, for years, and is
fnvaluabie in every home, It
is a portable, high frequency
outfit with ail the therapeu-
tic value of the large ma-
chines you see in some phy-
sicians’ offices, This appa-
ratus will work on either di-
rect or alternating current of
110 volts, but not on bat-
teries,

The “Flectro” Violet Rag
outfit delivers the true hig
frequency current that is of
8o much vaive. It is almost
noiseless in operation. ARNO-
LUTELY SAFE, as no pain-
ful spark can be drawn by
the person using the machine.
The weight, belnlg only 114
Ibs,, makes it positively ideal
for portability. In use the
apparatus consumes less than
4 of the current consumed .
by a 16 c.p. incandescent No. AHEK1571
iamp. It is truly remarkabie
to note the large amount of ozone given off by this machine.

The vibrator spring has been the subject of much investigation and
the one used gives a perfect series of high speed interruptions. The con-
tact points are the resunlt aiso of continunous experiment and can he used
for years without burning out. The entire apparatus s enclosed in a
molded hard rubber case, eliminating all possibility of shock and the
cord and attachment plug furnished are as substantial as can be obtaiued,
with each outfit a No. AEK1577 General Electrode, as shown, is furnished.
Every plece of apparatus I8 carefuliy 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 stimuiant which you probably have ex-
perienced yourself after a thunderstorm. The sharp, indefinabhie smeil 8o
apparent after a thunderstorm, which makes you feei 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
frequentiy for purlfying the air of overcrowded rooms. Our “Violet Ray”
machine wiil purify the air in a small room in a remarkably short time
by the large volume of ozone it generates.

Thus our Electro “Violet Ray” machine will not: only be of service
In the definite manner In which you desire to use it, but witil, in addition,
produce a quantity of ozone which will refresh and invigorate you, kill
microbes and clear the air,

Complete directions and instructions are *nrnished. Every home that
bas electric current should have an Electro Violet Ray Apparatus. It is
positively invaiuable for treatment of skin diseases, nervous disorders, etc.,
etc. 8lze 11x2 in,
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The “Electro” High Frequency Apparatus.

(Continued)
Ne. AHEK1871 “Electro” High Frequency Apparatus, as described, with
one No. AEKI1577 Electrode, and case, complete. ... $18.50

No. AFE1572 “Electro” High Frequency Apparatus-Carrying $1 65
Leatherette Case only for Electrodes .

Shippin eight 3 1bs.
No. AEK1577 Renewal Gonerg Electrode........................ $1°50
Shipping weight 2 1bs.

* The machine can also be used for ﬁurlﬂcntlon of water by the ozone
metl;od and many other experiments in H. F. work familiar to the experi-
menter,

It is trulﬁ remarkable how many ailments ihis apparatus will success-
fully, either heal permanentl{ or bring at least a wonderful relief. Roliis
and P‘lmples. for instance, willl come to a head astonishingly quick, while
a sick headache or a backache, will positively be relleved 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. very
electrode i8 made of special imported

e ———T'=‘=f- glass carefully annealed an wlll
@#’!— 1561 stand the strains due to contraction
— — and expansion from heat causes

— o e J without the slightest danger of
(___.___"--.'_.'_-"-——l———”-a"-_"h___,*ﬁeah cra(-king. All electrodes are pro-
tected by a metal cap which doubles

the llfe of the electrode. No. AlLi-
1560 and No. ABE1561 are insuiated
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 much of the current
is lost at the point of contact with
the body. Electrodes should always
be inserted before the current is
turned on and then turned off be-
fore the tube is removed.

Plain Electrodes

No. CX15662 Condenser Electrode condenses the current and produces a
strong, even flow of current, generating extrethe heat $3 00
which is very desirable in deep seated cases........ o
No. BX1563 Comb Rake Electrode, vrred for scalp treatment, falllng halr,
dandruff, gray hair and for stimulating the scalp $2
.

ils .... .
No. GE1578 \.;QA(;INAL ELECTRODE .......ccciiiieetiiinnnnnnnns $O.75
No. GE1574 RECTAL ELECTRODE .................. 000000000000 $0 75

Insulated Electrode;

No. ABE1560 INTERNAL THROAT ELECTRODE. Very extenslvely used
for treatment of tonsilitis, hypertrophy of the tonsils, $1 25
ulcern of the tonsils, ete., cte.......civieiiiieennees Q
No. ABE1561 NASAL AND EAR ELECTRODE. A form unusually $l 25
auccessful for treatment of rhinitis, nasal catarrh, etc. Q
Shipping weight, all sizes, 2 lbs.
ﬁlhove Flectrodes 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 “EXIERIMENTAL ELECTRICITY COURSE” in 20 lessons, which 1s
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 avold the annoyance experienced when using
ardinary wire. Made of sgeclally prepared cop-
per, just the right length to connect various
No. AEG323 sizes of dry cells. so 18
No. AE8323 Connectors, per dozen ..... cde

Shipping welght per doz. 4 oz.

Electro-Magnets

We have had a persistent demand for
small electro-magnets such as are used in
bells, buzzers, etc,, 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 heads are smooth fibre,
the cores being a soft annealed iron. Re-
sistance 3 obms.

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 Radio 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 slzes over all are
156 in. x 11 in. x ¢ fn. Each spool measures over all 1% in. x {§ in. Coil
heads measure {3 in. over all. Size 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.......cc...... $0 20
Shipping weight 4 oz. ¢

Gentlemen :— Bakersfleld, Cal.

Your articles are Al and YOUR PRICES LEAVE NOTHING TO BE
DESIRED by the amateur with & short pocket-book. 1 have set up a
couple of the small meters purchased from you some tlme ago, on & small
switchboard, and besides gziving the BEST OF SERVICE, they sdd very
materially to the APPEARANCE of the other apparatus. The 3¥-inch
coll and tubes purchased of you OVER A YEAR AND A HALF AGO
STILL GIVE FINE DEMONSTRATIONS,

Yours respectfully. 0, BICKERDIKE.
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OF THIS MATERIAL NO ORDER FOR LESS

THAN 50¢ ACCEPTED

o027 028 ok

S &

No. 01 Brass Leaf Detector Spring. 2% No. 011. B Nickel-plated H
in. long, % in. wide, 1/64 in. thick. Three Nut.o % In. hl?h‘.s% :ne'dlll::neler. ::;;:; s_C;;
holes pass 8-32 screw. Price sach, $0.10. thread.  Price each, $0.02%.

No. 02. Stiff Brass Spring. 2% in. long, No. 012. Steel Contact Plece. Stlver contact

% in. wide, 1/32 in. thick, 5/16 in. wide at I 3 et i
wph Ht‘))le passes 8-32 screw. Priee each, $0.10. 32 (;f)r.m;;x.lck.x '{'x;lre‘:ldug-;; %Pr'l':.o hngelzl,o';(;.alllf

0. . Nickel Switch Biade. 2 in. long,
S gk Hole lnmmes 632 ggn. Gies a3 G, i e X
each, S 5 . L R ..
No. 04. Brass Nickeled Radio Switch Blade,  S0;10

e No. 014. Switch  Point. Large,  brass,

1% 1in. long, turned over end % in. Hole passes ia :

8-32 screw. End % In. wide. Price each, $0.06. pll'?::l?:ch sS‘OiOnQ under head, % fa. dismeter.
No. 05. Brass Pointer, Nickeled, Pollshed. 13% No 015 S\;Iu'h Point. Br nickeled, 7/16

in. long. Hole passes 8-32 screw. Each $0.06.
r"v- d06. Brass Detector Cup Spring. Top Lr:ie:nfzhhv;g,osl-u thread, diameter 5/16 in.
rt 1 in. F . $0.01.
gtorrl?unllnl;: pzx'::le‘sesﬂ%ré scrlcé. lnEa‘l:ngoisl%r.lng No. 016. Brass Nickeled Switeh Point. %
No. 07. Slotless Screw. Head nickeled. fn. under head, 5/16 lno. diameter, 8-32 thread.

1% in _long. 8-32. Price each, $0.03. Price each, $0,01.
No. 08. Slotless Screw. Head nickeled, No. 017. Radio Switch Point. Rrass, nickel
1% in. long. 8-32. Price each, $0.03. plated. % in. diameter, % in. high, tapped
No. Brass Pointed Screw. 8-32 thread 6-32 thread. Price doz., $0.15.
as shown. 1% in. over all. Priee each, $0.02. No. 018. Heavy Brass Washer. 9/16 i
No. 010. Plain Steel Rod. %4 {n. diameter, diameter, 3/16 1{a. thick. Hole passes 8-32
1% tn. long. Priee each, $0.01. screw. Price each, $0.04.

ALLOW A SUFFICIENT AMOUNT FOR POSTAGE
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NO ORDER FOR LESS
THAN 50¢ ACCEPTED

¢

No. 019. Knurled Brass Plece. 9/16 in. No. 029, Fibre Plees. % In diameter, %

diameter, % In. thick tiole tapped 8-32 but in. high. hole 3 in. Price each, $0.03.

does not pass all the way through Used for No. 030. Black Wood Pieee. 5/1G in. high,

ﬂpark Gaps, Detectors. etc.  Price each, $0.03. 3 in. diameter, hole passes 8-32 screw. Each,
020. Brass Washer. Diameter % In., $0.01%;.

3/32 fn. thick, hole 3/1¢ in. Each, $0.01%; No. 031. Fibre Piece. % in. high, % in.
021. Brass Hexagon Nut. 8-32 lhrear‘ diameter, hole passes 8-32 screw. Each, $0.03.

3/64 in. thiek, diameter 33 in. Dozen, $0.12. No. 032. Fibre Plece. 3% in. high. % in.
022. Knerled Fibre Ring. For Detector diameter, hole passes 8-32 screw. Each, $0.05.

OJD'I. etc. 1% in. diameter, % In. thick, hole No. 033. Wood Plece. 1-1/16 in. high,

13/16 in.  Priece cach, $0.06.

5% 1n. ; s . Each,
Wo. 023 Fibre Washer. 15/16 In. dlameter,  gp gy C18Meter bole passes 8 ML
1/16 in. thick, bole 5/16 tn. Each, $0.02 No. 034. Black Ebony Enameled Wood Pil-

No. 024. Fibre Washer. 13/18 in. dlame- lar. 1% in. high, 7/16 in. diameter, hcle
ter, 3/32 in. thick, hole 5/16 in. Each, $0.01. passes 8-32 screw.  Price each, $0.05.

No. 025. Fibre Washer B in. diameter, No. 035. Wood instrument Base. Ma-

1/1s in, thick, hole 3/18 in. Dez., $0.10. hogany imitation finish. 3% in. diameter, 1%

026. Fibre Washer. 3% in. diameter, in. thick. Two holes passing 8-32 screw 1%
1/16 1n. thick, hole 3/16 in. Doz,, $0.08. in. apart. Price each, $C.10.

027. Thin Fibre Washer. % in._ dl- No. 036. Wood Instrument Base. 3% in. ¥
lmner 1/64 io. thick, hole 5/32 in. Doz., 2% in, % in. thick. Beveled edges, imitation
$0.06. mahogany finish.  Price each, $0.10.

Ne. 028. Fibre Washer. 7/16 in. diameter, No. 037, Steel Nickel Bell Gong. 2% in
% io. thick, hole 5/32 in. Pries doz., $0.10. diameter. Price oach, $0.0:

ALLOW A SUFFICIENT AMOUNT FOR POSTAGE (OVEB)
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SConllnued from preceding page)
Ne. 038. Brass Nickel Plated and Polished
Horn. 1% in. diameter, 1% 1In. high, lower
hole % in. To be put on telephone caps for
loud-speaking telephones (resm out cap hole
and turn horn rim over). Priee each, $0.15.

Ne. 039. Hard Rebber Compesition Detector
Base. 3 in. x 3 in, % In. thick. Made to At
No, 044 standard. Price sach, $0.20.

No. 040. Steel WNickel Bell Gong. 14 in.
diameter.  Price each, $0.03.

0. Telephons Receiver Case and Cap
with Diaphragm. As used in all our telephone
receivers. For phones, transmitters, etc. Pries
compiste, $0.25.

llo. 042, Gray Hern Hard Fibre Driving
Gears.  Tecth accurately machined. 1% fn.
diameter, % in. thick. Ceoter nole % in.
Price each, $0.15.

No. 043. Telephons Spool. With two 15/16
in. fibre heads and iron core, tapped at bottom
for 6-32 thread. Fits 041 telephone receiver

shell. Wind your own recejvers. Each, $0.10.
No. 044. ickel Detector, Standard. 17% in.
high over all. Fity our 039 base. Top hole

tapped for 8-32 screw. Two- jower holes pass
8-32 screw. Price each, $0.20.

Neo. 045. Iron Horse-shee Magnet. Nickeled.
1% in. long, rod % in. dlameter. Each, $0.10.

No. 046. Brass eor Aluminzm Spark Coll
Vibrator Bridge. See No. 047. 2 in. fong. %
in. wide, % in. high; center hole tapped, two
side ho'ec pass 8-32 screw. Pries oach, $0.20.

No. 017. Large Brass Knurled Vibrator Serow.

To it ahove. w'th spiral check spring. Large
% in. dlameter platinum contact for 1 in. spark
eoils. Price each, $0.50.

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

Magnetic Com

This fine
:ompass which
thould not be 43
judged by its [&
low price is an |
:xceedingly ac-

curate Instru- |
ment.
FEach in-

strument is
warranted to
b e accurate.
Its needle will

No. BFE1328

always point NORTH, and it there-
fore 18 invaluable for orientation

urposes. It is8 extremely sensitive.
he magnetic action of an electric
street car a block away will deviate
the needle. The metal casing is
of polished brass.

Instructions tell how to use this
instrument for orientation purposes,
telling polarity of magnets, tells if
an electric wire is “‘alive’’ or “dead,”
making a voltmeter with this com-

gass, ete., ete.

ize 1% Iw. diameter, 1 in. thick.

No. dBE:ls!?:d Ms'nou“h dlc Compass, as
€8] » W 4. ol
tions ......... 0000000 $0'25

Shipping weight 4 oz.

Connectors

NO. CE7590

must be made and unmade quickly.
made and will last a lifetime.

These handy connectors are used a good
deal to make any sort of temporary connectlon
and their use will bevJ)laln to _everybody. Used
edpecially to connect
instruments.
pull connector apart and put phones away. There
are, of course,
for connecting portable lights, chandeliers, small
motors and any

ireless Head Sets to the
When through recelving messages,

undreds of other uses such as

connection which

temporar
{s very substantially

The connector

It will carry from 3 to 5 amperes continu-

ously without heating. You should have obe around at all times just for

emergency work,

No. CE7580 Separsble Connector, complete, eath......., .eseeee 0.
Shipping weight 4 oz,

No.

No. DK1144

Dear Sirs:—

I am now in receipt of the Soldeeall,

fine, and am well pleased with it.

99 H
The “Electro” Soldering Outfit
v Contains soldering iron, scraper and

i bar of flnest solder,

3 salts, and full directions; all enclosed in
handsomely finished box.
DK1144 Soldering
Slze 1294x134x2 .......... 00

one box soldering

Outfit

Easton, Pa.
WILSON PAULUS.

$0.40

I have tried it and it works
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The “Electro” Toy Transformer

Step Down Transformer for Alternating Current Oniy
CAPACITY 50 WATTS

This transformer is designed to permit the
operation of toy motors, railways, 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
Jow voltage bindin posts, controller contacts
and 110 volt connections. The transformer glives
8 voltages as follows: 6, 9 or 12 volts, by sim-
ply moving a 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 finish is black enamel and is very attractive. Transformer is
complete with 6 ft. of flexible cord and an attachment plug. Built for
operation on 110-123 volt circuits and 60 cycles. Size 54x3x4% 1in.

No. EFE8707 “Electro” Toy Transformer, 50 watt capacity, as $5 65
described ... ...t Dooo0g0 N . O
Shipping weight 8 lbs.

The “Electro” Low Voltage Transformers

Step Down Transformer for Aiternating Current Only
CAPACITY 82 WATTS

This is a new type of low voltage alternating
current transformer which has been evolved by
us and 18 no doubt, to-day, the most efficlent as
well as cheapest on the market. This transformer
can only be used on altemntln% current up to
110 volts, 60 cycle, It reduces the 110 volt cur-
rent tb 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, his transformer can used to
operate small railways, small motors, bells,
spark colls, electro maghnets, telegraph fnstru-
ments, lamps, etc., etc, It is understood, hows:
ever, that storsge batteries can not be recharged
with this transformer as it naturally only fur- Lo TR
nishes alternating current. For the uses enumerated above, however, this
transformer -will do wonders and will replace storage cells and dr{ cells
in a great many instances. The cost of operation is almost negligible as
the transformer uses much less current than a 16 c.p. lamp. The output of
the transformer is 82 watts.

The apparatus is enclosed in a steel case, and the windings are im-
mersed in an imsulating compound. Bach transformer is equipped with
ph{ﬁ1 and 8 feet of flexible cord, so that it may be attached to any alter-
pating current lamp socket, It has no moving parts to get out of ordet
and, with ordinary care, will last indefinitely. he size 13 414 x4%4x3% in.
No. CEKS55 Transformer, as deseribed, complete ccosececccccrcocace

Shipping weight 8 1bs, .

Gentlemen :— Louisville, Ohio.
The goods which I purchased from you ARRIVED ALL O. K. The
Sparl: Coll DESERVES PRAISE. I intend sending you an order in the
near futmre. Will you please send me a catalogue, giving prices on ali
wireless goods. Respectfully, SANFORD ES8IG,
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oy ML D PRTILITE, -

WE ARE IN A POSITION TO

OLENOIDS AND ELECTRO-MAGN o
STANTLY ELECTRO-MAGNETS IN sMALL AN WELL AN LARGE
QUANTITIES, GET OUR PRICES FIRST.

{URE ON ALL KINDS OF
S, WE ARE BUILDING CON-

4 . s

Carbon Diaphragms, Back Plates, etc.

The Diaphragins we Tist are stamdard and are 1 g4inches in thiekness,
Dlameter invariably is 20 in, These diaphragms< are used in all Kinds of
sensltive transmitrer work and are goaranteed to be of the hest material,
No, BKGORE Carbon Diaphragms, as described, each............. $0.20

No. AKGOR3 Iron Telepbone Diaphragmes, 2'4 in, diameter, as used $0 10
in our low-priced receivers, each 0 .
No. CE6090 Carbon “Back FPlate” with 6 cup-shaped indentations
to take our globular carbon. has hole in center
for serew to pass, ench $0'35

Shipping weight any of nbove | oz,

Bound Volume
of “The Electrical
Experimenter”
Science and Invention

This hook cost $28,000.
Over 1,200 authors con-
tributed.

Contains a goldmine of
electrical and sclentitic in.
formation. Na such value
has cver been offered be-
fore for 2o low a price, A
marvelous  cyclopedin  of
electricity. A reference
book of authentie informa-
tion not found in any
other book in print,

Volume contains twelve
numbers of the “Electrical
Experimenter” magazine—
May, 1917, to April, 1918,
inclusive. There are 928
pages, 2,110 complete ar-
ticles, 1,908 illustrations,
369 questlons and answers.
Size, 12” high; 9”7 wlde;
134" thick.

"ol
Sovst,Saluge 1t $2.00

Shipping weight 8 1bs,
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HAWKINS ELECTRICAL GUIDES.

POCKET NI1ZE,

$1.00 5.

Here i3 a set of Looks that nobody interested in Llectricity should do
“ithout.

Hawkins Electrical Guides are a school within thewnselves, containing
a complete study course, with Questions, Answers and llustrations writteu
in_plain everyday language <o that you can understand the “How, WHEN
AND WIHIY"” of ELEs s RICITY

Jhey are handsomely bound in flexible black Buckram, with gold edges,
and wili readily go in the pocket,

Each book is complete in itself and will be supplied at $1 per cupy.

Read over the following titles and note the scope of each book:

NAWKINS ELECTRICAL GUIDE NO. 1,

Contains 240 pages, 246 illustrations and expldius fully by Questlions,
Answers and lustrations a1l about Electrical Signs and Syibols: Statie
amd Current Electricity: Primary Cells: Conductors and losulators; Re-
sistance and Conductivity: Effects of Current: Magnetisin;  Electro-Mag-
netie Induction: Induction Coils; Dynawo lnuuplca. Different Clusses of
Dynamoes; IFleld Magnets,

NAWKINS' ELECTRICAL GUIDE NO. 2.

Containg 218 pages, 236 pictures aned c\nluns in very cusiiy understood
mmnter what  yvou should know about Armature rinciples; Armature
Winding: The Theory of Armatures: Commntators and Commutation:
Lrushes and the Brush Gear: Armature Cogtstraction ;s Motor Principles:
Armature Reaction in Motors; Starting a4 Motor: Motor Caleulations: Brake
Horse Power; Sclection and Installations of Motors and U_)n'nmos. l'er-
formance Curves; Auxiliary Apparatus,

HAWKINS' ELECTRICAL GUIDE NO. 3.

Contains 276 pages, 280 {llustrations aml complete instruetion on the
following subjectg:  Galvanometers: Standard Cells: Current Measurement ;
Reslstance Measurement; Christic Dridge; Testing  Sets: Loop  Tests;
Potentlometer: Armature Voltmeter and Wattmeter: Multipliers: Electro-
Dynamometers; Demand Indicators; Watt-Hour Meters; Operation of Dy-
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namos; Lubrication; Troubles; Couﬁllng of Dynamos: Armature Troubles:
Care of Commutator and Brushes; Heating; Operating of Motors; Starters;
Speed Regulators.

HAW"KINS' ELECTRICAL GUIDE NO. 4.

Contains 308 pages, 423 illustrations and gives very useful information
on the tollovying fmportant subjects: Distribution Systems; Boosters;
Wires and Wire Calculations; Inside, Outside and Underground Wiring;
Wiring of Buildings; Sign Flashers; Lightuing Protection; Ntorage Bat-
tery; Rectifiers; Storage Battery Systems,

HAWKINS*ELECTRICAL GUIDE NO. 5,

Contains 320 pages, 614 illustrations. Alternating Current Motors; Syn-
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, Parallel Oper.
ation, Cascade Converters; Rectifiers, Mechanical, Electrolytic, Electromag-
netic; Alternating Current Systems.

HAWKINS' ELECTRICAL GUIDE NO, 6.

Contains 298 pages, 472 {llustrations. Alternating Current Systems;
Switching Devices; Circuit Breakers: Relays; nghtnlnf Protection Appa-
ratus; Regulating Devices; Syncbronous Condensers; Indicating Devices:
Meters; Power Factor Indicators; Wave Form Measurement; Switchboards.
etc.

HAWKINS’ ELECTRICAL GUIDE NO. 1.

Contains 316 pages. 379 Iillustrations. Alternating Current Wiring;
A. C. Wiriug Calculations; Table: Properties of Copper Wire; Power Sta-
tions; Hydro-Electric Plants; Isolated [P’lants; Sub-Station .{lanagement;
Turbines; Selection, Location, Erection, Running, Care and Repair; Station
Testing ; Telepbones; Principles and Construction; Varlous Systems; Wiring
Diagrams; Telephone Troubles.

HAWKINS’ ELECTRICAL GUIDE NO. 8.

Contalns 332 pages, 436 illustrations. Telegraph:; Simultaneous 'Teleg-
raphy and Telephony; Wireless Principles, Construction, Diagrams; Electric
Bells; Electric Lighting; Illumination; Photometry, etc.

HAWKINS’ ELECTRICAL GUIDE NO. 9.

Contains 576 pages, 849 {llustrations and treating thoroughly on the
following important subjects: Telephones; Telegraph; Simultaneous Teleg-
raphy and Telephony; Wireless: Electric Bells; Electric nghtlng'; Fho-
tometry; Electric Railways; FElectric Locomotives; Car Lighting: Trolley
Car Operation.

HAWKINS' ELECTRICAL GUVIDE NO. 10, )

Contains 704 pages, 730 illustrations, is the last number of the series
and completes this very remarkable series. Including the 125 pages of
ready :oference index of the 10 numbers. The subjects that are covered
are:  Miscellaneous Applications: Motion Pictures: (Gas Engine lgnl‘tion:
Automobile Self-Starters and Lighting Systems: Flectric Vehleles; Eleva-
tors; Cranes: Pumps; Air Compressors: Electric Heating; Electric Welding :
Spldering and Brazing: Industrial Electrolysis; Electro-Plating; Electro-
Therapeutics, X Rays, etc. i

This number contsins A COMPLETE READY REFERENCE INDEX
OF THE COMPLETE LIBRARY.

Price $1.00 5o

IMMEDIATE SHIPMENTS
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ENORMOUS STOCHS MAKE PRORPY SHEPREATS POSS BLE.




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

Pl =

WHERE YOUR 03)ER 1S EILLED WITHER 12 HOURS,




ORDER BLANK

Te the ELECTRO IMPORTING CO.
233 Fulton Street
New York City
Please send the fellowing to:

[REE

POSTOFFICR

STREET ADDRESS ......

COUNTY
Express Ofco if Different from Postofce.

One Lesson of

175

LESS COURSE is nv- fof Elell
Dollar’s worth of geods y

Make your order for at loul :1.00

so you can obtain this won

prem
{See 1n!ormntion in yellow section of this catalogue.)
0000a00a00lh Lo [booooooooooooooooo000000

Hew do you prefer your goeds to come?
Mark X in proper place.

Fill This In{F~

I EXPRESS
What Company?

PARCEL POST Guarantees safe

At customer's risk delivery. Add 3c.

INSURED MAIL I
of loss or d for insurance.

How much are you
snclosing with this

order?

Dollars Cents

If your order is over $3.00 we will ll Express C.
your request ship it to you C. 0. D., inspected at arrival.
to show your good will, you are requlred to Postal C.
make & deposit of 257 of the amount. ellowed to be examined.

0. D. shipments may be
0. D. shipments are not

Order Number of
Article in Catalegue

Quantity

Desired NAME OF ARTICLE WANTED

PRICE

TOTAL




e ORDER BLANK (contisei)

‘ﬁ et iokse| Dred | NAME OF ARTICLE WANTED PRICE TOTAL
Brought forward
I EEEEREEEY R M e EEE R ERY el A i I R
8 6 S0 s 0000l e + B 8 8 8 % 8 8 8040 s s e e s Ese a|Geee e FCY BRI Y .
R R R I I R B I A A A S IR R ST B R L . s 00 000 )
eevsoscoceafioceac]ooenea . Postage [ L L e eeie]iidiiaeeen] e
eeecesesseleseaan|oooosaa Insuranee ... ... ... o] ]l sanae] o
Positively no ordor for loss than | - - « + - . . Total ............s .......s...... .
”c.mu“.'.‘ L R R R I I I I R R A A . - I EEEEELNN)

BEFORE ORDERING READ TH!S.

™~ NO ORDER FOR LESS THAN 80 CENTS ACCEPTED .28

SAFEST WAY TO SEND MONEY. All orders must ho accompanied by monay to aveid dolay to you. The best
way to sead money: Post Ofice Money Order, Expross Money Order, Bank Oraft (ON NEW YORK BANKS), Cash by
Mogistored Mall. Monmey sent In any ether way & AT YOUR RISK. Cash or Stamps must be sent registored, as wo
are net respensible for any loss if sent snregistered.

We accept stamps (If new) in ANY quantity, but in amounts over $3.00 you must include § per eent. extrs,
which amount we must pay to stamp brokers.

Mutilated or ungsmmed stamps, likewiss Canadian or ether forsign stamps, will be promptly RETURNED T8O
YOU. Never send Canadiam or other forelgn bills or colns, or sllck or mutllated colns. 1t sarely dolays yesr
erder, as we INVARIABLY return money of this kind. Coins sheld be wrapped carefully, oho they will break
through the emvelepe. STAMPS SHOULD BE PLACED BETWEEN SHEETS OF WAX OR PARAFFINE PAPER.

Wae prefer to recolve the money in Pest Office or Express Money Orders. This enly cests you a fow ecents;
Desides, YOU GET A RECEIPT. And If the money order should he lost or destroyed, you get & new one (duplicate)
at ne cost to you.

PERSONAL CHECKS are not sceapted, anless you add 10 conts, which amosnt we must pay to our bank te
onlloct the memey. 1f the check Is net certified by your bank, we DO NOT SHIP the order antil we recelve adviee
wrem our bank that the check has been cashed. This means dolay; consequently, If you desire prompt shipment,
NAVE YOUR CNECK CERTIFIED. It costs you mothing te do se.

INSURANCE ON PARCELS.

Fraglle articles will be carefully packed and duly 1abeled by us, but as the Parcel Post does not guarantes thelr
eafe delivery, wo cannet be heid responsible for breakage or lest shipments. For yoor own protestion, ordor Parcel
Post goods INSURED. Tho feo for this insurance for sach package Is:

$0.03 for $10.— [msarance.
$0.05 for $25.— [Inseranes.
$0.10 for $50.— [nmsurance.

—

Always allow ssficlont momey to cover postage. Walght of packages can be easily Bgured from the wolohts
ohun In the Catalegne descriptions. Knewing the weight and the parcel pest zone Is which your pectefies M
fostlind, measaring frem New York. you can easily figare the amount of pestage required from .n ‘el Uit role

Wi Mows 1 the freat sectiop of this catalague.




THREE WONDERFUL BOOKS'

How to Make Wireless Sending Apparatus

Contains information oo bow to make 30 different pleces of wireless
sending apparatus from materials easily obtained. Illustrations and
descriptions are big, simple, and easlly understood.

Only modern apparatus is described by 20 wireless
experts who give you the benefit of their experience.

Tells How-to-Make an Pxperimental Arc Set, Speak-
ing Arc, Quenched Gap, ¥ K.W. Transformer, Oscilla-
tion Transformer, Photophbone, etc., etc.

Book has 100 pages, (size 7x5 in.) 88 {llustrations,
paper cover printed in two colors.

Ne. BE140 How to Make Wireless Sending so 25

Apparatus. PFrice propaid...... 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 bhow artkiw
should bt made from simple materials,

= Only modern apparatus is deseribed such as Re-

now TO maWi

celving Set without aerial or ground, magnetic deteetor,
wireless relay, wireless lecture set, etc, etc. Beok
bhas 100 pages, each 5x7 Ioches, 90 illustrations, meny
full pages, paper bound in two colors. A wonderful
book apd one you need.

No. BE141 How te Make Wircless Recelving
Apparatus, Price prepald...... $o‘25

No. BEL

Experimental Electricity Course

A masnterplece. Just the book you need to
tell you alt about electricity and electrical facts
in pliain everyday language that you can under-
atand. Explains every electrical device from a
push button and bell to the biggest generator
made. Worth ita 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 539 inches
in size, and contains 160 pages, 400 illuatrations
and 18 so shaped tbat 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. AX108 Experimental Flectricit,
Course, sent prepald...... ...Y sl’w

No. AX 103




ELECTRICAL
EXPERIMENTER

STIENCE AND INVENTION

THE FLECTRICAL EXPFRIMENTER
SCIENCE AND INVENTIUN

Devoted solely to the interests of ti
GYRO-ELLCTRIC electrical experimenter, prints nothing h:

PESTROYER articles on ireless and FElectricity. It
clean, up-to-date and originul. The mag
zine you must have.

Contuins new articles on Wireleas an
Flectriclity every issue, also the followip
departments: “The Constructor,” *"Wir
less Department,” “How to Make It
“Latest = Patents.” “l'honev 1'atents
“Among the Amateurﬂ “Question Box
“I’atent Advice,” “Experimental Cben
istry,” “Marvels of Physics” and good s«
entific fiction. Every article is by a
authority.

Every 1ssve contains at least 84 bl
9 x 12 inch pages (7% as large a8 Saturda
Evening Post) and 150 to 200 original fifu:
trations that are only possible on so larg
a_ page. The magazine 18 edited b
H. Gernsback,

PUBLISHED MONTHLY—138 NUMBER.
A XEAR

8end postal for a sample copy

New Yeork City, Canada and Foreign Countries 50c per year extra

As a special offer we will give you free.for a limited time anly, EITHER & complete
copy of the 160 page 20 lesson *“WIRELKESS COURSE” or a cloth bound copy ef the
{“EXPERIMENTAL ELECTRICITY COURSBE” with a year's subscription (12 num-
berx) of the Electrical Experimenter at $2.00. Either of thewxe books is worth more
than the subsacription price, yet you wiil get 12 big numbers of thin wonderful maga-
zine and either big book FREKE for only $2.00, Don’t delay. Thin big offer can’t
hold good long; better send your order to-day and we will mail you the book
FREE and pnpald by return mail.

*For deacrlguon of Wireless Course see page 100. tFor description of Experimental
Electricity Course see Inside back cover of this catalog.

FOR SALE ON ALL NEWS.STANDS, 20c PER COPY

Address all communications, contributions. etc., to ‘“The Electrical Experimenter."”
Money orders, checks (if out-of-town checks add 10 vents for exchange) must be draw
to the order of Expenmenter Publishing Co., Inc.

Experimenter Publishing Co., Inc. 3\ Vorao



