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HOW TO ORDER
Please Read Carefully

NO ORDERS FOR LESS THAN FIFTY CENTS ACCEPTED, excepting only for Arlington Testad Minerals

Always give the name of goods, catalog number and page.

Write your name piainiy and give exact address, including town, street and number.

It your town has no postoflice give postoffice address.

TERMS: Cash with order. Remit by?N. Y. draft, money order or registersd fetter.

U. S. stamps (two cents only) are accepted in payment of amounts up to $1.00.

C. 0. D. orders must be accompanied by 25 per cent advance payment.

Always give shipping directions.

In event that no directions are sent we will use our best judgment. : o

Always include postage with your remittance except when article plainly states ‘‘postage paid” or
“'prepaid.”’

We cannot be responsible for goods lost or broken in the maits.

EACH SHIPMENT 1S CAREFULLY PACKED AND INSPECTED BEFORE LEAVING OUR HANDS.

For your protection orcer goods insured and include the slight extra insurance charge in your remittance.

$5.00 insurance, 3c; $25.00, 5¢; $50.00, 10c.

Personal Checks must be accompanied by ten cents (10c) additional to cover-tost of exchange

POSTAGE: In computing the extra postage an articles sold by the pound always allow-postage for one
pound additional for packing weight. Thus: Two pounds of wire with packing weighs three poands. One pound
of tin-foil with packing weighs two pounds, and the postage is so figures. -
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This Catalog is copyrighted, 1916. [Infringements will be prosecuted.

WHY BUY FROM THE ELECTRO-SET CO.

Ask yourself:

Why should you send your money to us? -

Why entrust us to fill your wants rather than one of a score of other companies who have solicited
your trade? |

It is not only your right but it is also your duty to spend your money where you can get the most for it

Satisfy yourself thoroughly then, that the Electro-set Co. will give you the fullest measure of value
and service—that they DESERVE your patronage.

Here is what the Electro-set Co. offers you:

1st (and foremost) a company which practices the much used preachment, “WE GUARANTEE SATIS-
FACTIOM."" Your tramsaction with us MUST be satisfactory to you.

2. A company which willingly retums your money it YOU do not feel that the goods are as represented.

3. A company which fills 90 per cent of its orders within 18 hours of their receipt and back orders but
11-4 per cent of the orders which it receives.

4. A company which appreciates the trust vested in a mail order house and therefore represents its’
merchandise exactly as it is.

: l’5.,1\ company organized primarily to serve the experimenter with the experimenter's wants comstantly in
mind.

6. A progressive “live wire'’ company constantly on the alert for new thiags.

7. A company, which, little more than a year old, has already made a spectacular, colossal success.

8.°A company which has already originated 63 new things, including the Arlington tested and certified
wireless mineral, the Tele-set, the Phono set, the Electro-set, the Boy Scout Secret Sevice Writing Outfits
the 1-6 K. W. Transformer and others.

9. A company that maintains a complete experimental laboratory and wireless test station, IN CHARGE:
OF EXPERTS, for the express purpose of testing and developing our lines—to back up our statement, *‘Electro-
sot Goods, Are Best."”

Moré ‘than- one-half the population of the United States and Canada lives within S00 miles of The Electro
set Co.'s main offices. and stockrooms. : )

All the eastem trunk lines of the United States enter Cleveland, providing direct and fast express and reaif
serviga. to” all parts of the continent.

Taxes, fuel and raw materials are CHEAPER in Cleveland than in mast cities. :

These conditions permit THE ELECTRO-SET CO. to give you FASTER SERVICE, LOWEST PRICES AND -
BETTER VALUES.

If our prices are LOWER, thess conveniences account for it. 1f our prices, in some instances appede
higher, remember that the quality of our merchandise permits no altemative.

We sell NO SECONDS, NO JOB LOTS, NO BAD MERCHANDISE. .

We've established CONFIDENCE—we've grown through SATSFACTORY SERVICE—aur goods, If not lower -
in. soms Instances, are CHEAPER in the end. h ‘

We want no dissatisfied: customers, -.Our whol® business: and -its: remarkable growth are' founded on
SQUARENESS.. 5

The Electro-set Co. tolerate no “‘tricks of business.’” EVERY EMPLOYEE IS WARNED AGAINST ANY
ATTEMPT TO “PUT ONE OVER” ON OUR CUSTOMERS.

Ws realize that our husiness future depends upon YOUR SATISFACTION. You must be pleased with aur
service or the transaction is not complete in our eyes,

IF WE “SLIP UP" ONCE IN A WHILE—AND WE DO, OCCASIONALLY—LET US KNOW. MISTAKES
ARE HUMAN-—but we can always SQUARE ourselves with you if you'll give us a chance,

Just remember these points. Remember that our intent is to build up a big business through friendship—
through service—through value.. Our whole orgamization is geared up to this idea—‘A SQUARE DEAL T0
THE EXPERIMENTER.”

We ask you to think thess things over carefully, then decide whether The Electro-sst Company should be
entrusted with your money. THE ELECTRO-SET COMPANY.
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Prices Are Subject to Change Without Notice

-
IMPORTANT

R EAD Everyone is by now familiar with the serious and unprecedented rise In the price of all
materials that go into the manufacture of electrical goods,
Copper, zine, brass, fibre, rubber, wire, iron, steel, aluminum, insulating materials—all have advanced
from 100 to 400 per cent. Chemicals have advanced in some cases as high as 1000 per cent (10 times
formet cost).

In spite of these advances The Electro-set Co. find themselves fairly well fortified by contracts and large
stocks of goods on hiand, Of course our goords cost more, but you will notice that many finished articles in
our new catalogue are actually lower in price, and very few, if any, have been raised more than a few cents
in your costs.

In some instances greatly enlarped production account for our low prices. In other instances we are
bearing the major part of the price increase on our own shoulders, knowing that you will understand and
appreciate our efforts to keep down prites.

In the case of raw materials, however, we are obliged to revise our prices on many items. We have
thought it best to list these articles in our catalogue at the old standard list prices so as not to confuse our
customers.

CONSULT OUR NEW PRICE SHEET IN EVERY INSTANCE BEFORE ORDERING.

We cannot ship goods advanced in price at the old lists.

From all present indications the prices now in force will positively not hecome lower for from two to three
years. In fact the price trend is still upwards.

However do not be afraid of price changes., You may rest assured that if prices go down we will refund
differences in every instance.

Do not compare our prices with old, out-of-date catalogues. Remember that all mail order companies are
issuing price advance sheets.  You will only lose time by sending in orders for raw materials at the old prices
no matter from whom you are ordering.

Many concerns have simply doubled their prices and let it go at that. Please note that our price revision
sheet is lower than you can get the same goods elsewhere.

ELECTRO-SET GOODS ARE BEST—SHIPMENTS ARE PROMPT.

IN THE LONG RUN YOU ALWAYS SAVE MONEY WHEN YOU BUY FROM US. *A SQUARE DEAL
FOR THE EXPERIMENTER.”—THE ELECTRO-SET CO.

PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE




THESE EFFICIENT QUARTERS ENABLE
US TO TAKE CARE OF YOU

Our clean, bright rooms
promote accuracy and
speed in handling your
orders, Our expert em-
ployees are constantly

endeavoring to meet your
requirements,

“A Square Deal For The
Experimenter.”

Save money in the long
run—Send your orders to
The Electro-set Co.

Qur prices are as Iow as good quality and good service will permit,
elsewhere,

\ELECTRO SETC‘?::'

e

You run no risk in buy-
ing from us. OQur mer-
chandise is selected by
experts and tested by
experts in our special
latoratory. Electro - set
goods are standard.

You cannot buy the same
quality of merchandise
we offer at lower prices
than we sell them.

You'll pay more for the same goods
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RATES FOR PARCEL POST SHIPMENTS

Your postmaster will tell you the parcel post zone in which your postoffice is located, measuring from
Cleveland,

All merchandise shipped by mail takes parcel post rates. I'ackages up to 4 ounces in weight are carried
at the rate of 1 cent an ounce, regardless of distance. DPackages over 4 ounces are charged for by the pound.
The rate per pound varies according to the distance, which is measured by the Government zone system, each
zone covering a certain number of miles from point of shipment. Distanees and rates are shown in the table
below. Packages carried by parcel post are kandled just like any other mail matter. They are delivered to
your box by your rural mail carrier if you live on a rural route, or delivercd to your door if you live In a city
where there is carrier service, or delivered to your local postoffice if you live where there is no carrier service.

This table shows the charges when shipping by pareel post, aecording to the weight of the package and
according to distance by zones.

RATE TABLE FOR PARCEL POST SHIPMENTS

Zones 1 & 2 Zone 3 Zone 4 Zone5 Zone 6 Zone 7 Zone 8
Not Over 151to 301 to 601te 1,001to 1,401to Over

150 300 600 1,000 1,400 1,800 1,800

Local Zore Miles Miles Miles Miles Miles Miles Miles

Over 4 oz. up to 1 1h......50.05 $0.05 $0.06 $0.07 $0.08 $0.09 $0.11 $0.12
Over 11lb. upto 2 A KUH .08 .11 d14 17 .21 .24
Over 2 Ihs, up to 3 06 07 10 15 .20 o5 31 .36
Over 3 lbs. up to 4 ollB .19 .26 .33 41 .48
Over 4 Ibs. up to 5 Be! .23 .32 .41 .51 .60
Over 5 lbs. up to 6 .16 .27 .38 49 .61 72
Over 6 lbs. up to 7 .18 31 .41 57 .71 .84
Over 7 lhs. up to R 20 3% 50 .65 81 96
Uver 8 lbs. up to 9 22 39 56 .73 91 1.08
Over 9 lbs, up to 10 24 43 62 .81 1.01 1.20
Over 10 lbs. up to 11 24 47 68 .89 1.11 1.32
Over 11 Ibs. up to 12 28 51 74 97 1.21 1.44
Over 12 Ibs. up to 13 30 55 80 1.05 1.31 1.56
Over 13 lbs. up to 14 32 59 86 1.13 1.41 1.68
Over 14 Ibs. up to 15 34 63 92 1.21 1.51 1.80
Over 15 Ibs. up to 16 36 67 98 1.29 1.61 1.92
Over 16 lbs. up to 17 38 71 1.04 1.37 1.71 2.04
Qver 17 lbs. up to 18 40 75 1.10 1.45 1.81 2.16
Over 18 lbs, up to 19 A2 79 1.14 1.53 1.91 2.98
Over 19 Ibs. up to 20 44 .83 1.22 1.61 2.01 2.40

Over 20 ths. up to 21

Over 21 1bs. up to 22 L
Over 22 lhs. u{) to 23 Within Local Zone and Zones 1 and 2 packages
Over 23 Ibs. up to 24 up to 50 pounds in weight are carried. The limit

Over 24 Ibs. up to 25
Over 25 Ihs. up to 26
Over 26 lbs. up to 27
Over 27 lbs. up to 28
Over 28 Ibs. up to 29
Over 29 lhs. up to 30
Over 30 lbs. up to 31
Over 31 lbs, up to 32
Over 32 lbs. up to 33
Over 33 lbs. up to 34
Over 34 Ibs, up to 35
Over 35 Ibs. up to 36
Over 36 1bs. up to 37
Over 37 lbs. up to 38
Over 38 lbs, up to 39
Over 39 lbs. up to 40
Over 40 lbs. up to 41
Over 41 lbs. up to 42
Over 42 lbs. up to 43
Over 43 lbs. up to 44
Over 44 lbs. up to 45
Over 45 lbs. up to 46
Over 46 lbs. up to 47
Over 47 lbs. up to 48
Over 48 1bs. up to 49
Over 49 lbs, up to 50

of weight for all other zones is 20 pounds, Articles
measuring more than 6 feet in length and girth
combined eamot be shipped by parcel pest.

REMEMBER—Always asllow 1 pound extra in
buying material by the pound to cover ecost of pack-
ing. Thus, 2 pounds of wire, packed for shipping
weighs three potmds, 6 pounds of brass weighs 7
pounds. If insufficient postage is included it will
surely delay your order. In such eases we usually
send goods balance €. 0. D. collect, and this will
cost you moure in the end.

You will readily appreciate, however, that this Is
the only way we can handle cases where insufficient
postage is included. Qur profits are small—volume
of business is our slogan.

The shipping weights of all articles are plalnly
printed. This represents the aetual weight of pack-
age, 1eady to send. In some ecases we prepay
charges, but only when plainly stated in the cata-
fogue. In some cises express shipments are cheaper.

FOREIGN RATES—Parcels post rates to all United States possessions, 12 cents per pound. Welght
limit 20 pounds. Rates to Canada, Cuba and Mexico, 12 cents per pound. Limit 4 pounds, 6 ounces. Rates
to other foreign countries, 12 cents per pound; limit 11 pounds.
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RELESS TELEGRAPHY

A VERY SIMPLE TREATISE

For Beginners and Students

BY J. S. NEWMAN
This little treatise is written for the purpose of ex-
plaining in a simple way the first principles of wireless
telegraphy for beginners.
You eannot hope to sueccessfully operate even the
simplest wireless equipment without a reasonable un-

derstanding of the subject, The limited space will not L_C‘lllL/}_,:j,_

—

L

p—

»‘

\/
N
N~
X

+ —

2

Fig2

permit anywhere near a complete explanation, Ilowever,
i you will carefully read the following pages, you
will at least understand the working principles of this |- River

faseinating subject.

It is earnestly reeommended that you purchase or S
get from the library, severul good books on Wireless |
Telegraphy. If you are at all interested you will find X

them mighty interesting.  Live, modern people are Galvanometer £2.
always interested in the *““why"" of things.

In the first place, then, wireless telegraphy is not really wireless at all, beeause, of eourse, a great deal of
wire Is used in wireless apparatus, sometimes as much as 80 miles in a single instrument! A better name for
it would be Radio-Telegraphy or Electric Wave Telegraphy, hoth of which terms express the principle better.
However the word “Wireless”” has gained sueh wide usage that perhaps, after all, it is as good a name as any.
The term means the scienee of transmitting messages through space without wire, or other material substanee,
between the sender and the recipient,

HISTORY—Wireless Telegraphy is by no means new. Savages have used a form of wireless signaling for
centuries. They sent messages by building “smoke fires.” ‘The columns of rising smeke could be seen for many
miles and by proper manipulation they were able to eonvey information to their allies or cohorts.

Morse, himself, the inventor of the telegraph, was ahle to send messages by wireless telegraphy for consider-
able distances (a mile or more). lle used two parallel wires, one running aleng either side of the banks of a
river. By sending a current through one wire, a very weak current would be indueed in the parallel conductor
at the other side. This weak current made itself known by its action on a sensitive galvanemeter,

Many other early experimenters accomplished even more remarkable results, Among these pioneers might be
mentioned the names of Preece, Dolbear, Edison, Lodge, Branley, opoft and others.

It was left to Gugliclmo Mareuni, a young Italian, to develop, in 1895, the first prineiples of a practical
system of wireless telegraphy. His methods are those still used today, although they have been greatly
improved and enlarged upon.

ILLUSTRATION OF PRINCIPLE—The prineiple of wireless telegraphy is quite simple. Let us assume in
Fig. 3 that “A” is a small surface of water. Drop a stone at “B.” A series of widening cireles or waves
will spread out in all directions until they give up their encrgy at the edge of the pond. The hits of eork
at “C,” D, “E.” “F.” will bob up and down until the train of waves pass by them. Every time a stonc
is dropped into the water at *'B” the corks will move, In other words, the energy freed hy the dropping of
the stone is carried in every direction by waves in the water-medium, and
effeets any cork within the radius of these waves.

’ Pz Wireless telegraphy works on just this prineiple. The stone, dropping.
/ A ‘“\ represents the sending station. The corks represent the receiving stations, any
‘ = \ number of which can *‘get” the message without interfering with the others.

\\'F EXPLANATION-—In the last paragraph we learned, by analogy, the

/ N4 ‘\ principle of wave transmission of signals. In wircless telegraphy we use

0 / - “‘ether’” or ‘‘space’” instead of water, electrieal spurk disturbances instead of
\C \"/ B/’ stones, and seusitive “‘detectors’” instead of corks.

O “Ether” is the term applied by scientists to space. Seientists have

\ b ,l’- / proven that there really is no such thing as ‘“vacuum' or ‘‘space.” ‘They

\\ / have shown that what we call space is really a very elastie, invisible substance

N 3¢ without weight. color or smell. Thus, we know that although there is no air

in an X-ray tube we ean nevertheless see through it. \What earries the light
. . heams through it? Obviously something must. It is impossible to suppose
otherwise. This something is called *‘ether.”

Light, heat and electric waves are supposed to represent different states of ether aetivity or vibration.

Now, if we find some way of making waves in the ether, just as we do in water, and ean find some
method of detecting these waves at a distance, we have wireless telegraphy. This has been accomplished.

Wi car disturt the ether by passing any kind of an clectric spark through it.  This disturbance will
generate eleetric waves whieh will spread out in all directions, just as our water waves do. They are invisible
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to eyesight, however, but they will travel thousands of miles at tremendous speed
(186,000 miles per second).

Any electric spark will cause electric waves in the ether (Fig. 4.) When you
sce a trolley slip off the wire, or a lightning flash, you may be sure that electric
waves are speeding out in every direction and that suitable apparatus can detect
these waves. In fact we are now uble to tell, long before it reaches us, when
a lightning storm is coming our way. The lightning causes ether waves which
we can detect miles away, thus waming us of the coming storm.

In wireless telegraphy electric sparks are artificially generated with Instruments
called spark coils or high-tension transformers. We have only to press a key and
a train of sparks leap across a suitable gap, making powerful wireless waves at
will.  The heavier the spark the further the waves will travel, just as the heavier £:3-co
the stone we drop into water, the more powerful and far-reaching will the
water waves be.

THE TRANSMITTING SET—The simplest transmitting set consists of a spark coil giving a steady stream
of electric sparks (obtainable at from $1.50 to many hundreds of dollars), a battery, a telegraph key to
send the wireless code, and a spark gap. ‘These are connected as shown in Kig. 5. Every time the key K"
is depressed, a spark leaps between the metal points at “G,”” and waves are generated in the ether.

It was long ago discovered that if one side of the spark gap were connected to a system of overhead
wires and the other side was connected into the ground, the waves would be much more powerful and would
travel further. Such a system of wires is called the aerial or antenna and may
be anywhere from a few feet long and high to several hundred feet (IFig. 6).
The effect of using an aerial is very mueh the same as would be the effect on
water waves if you were to drop your stone from a great distance. The waves
would be much more powerful. The higher you held your stone the longer would
each wave be; that is, the distance from circle to circle would be wider and deeper.
The wave length would vary with the height. This is exactly what occurs in
electric waves. The higher the aerial, the more powerful are the waves and the
greater is their length.

THE RECEIVING INSTRUMENTS—The carliest practical form of detector
for electric waves was the ‘‘coherer,” a tiny glass tube with plugs at either
end and silver filings between them. This device is described elsewhere in this ES co-
book. (See index.) When the coherer is connected in an electric circuit with
a relay and battery (Fig. 7), the current cannot get through the filing to operate the relay. The resistance
Is too great. Electric waves have the peeuliar property, when they pass through these fllings of causing
them to theoretically '‘cohere” or jump together. This makes a ready path for the current from the battery,
which then flows through the coherer and into the relay. (See index). The relay then closes another circpit
which operates a tiny electric hammer. This hammer taps the coherer, shaking apart the filings and leaving
them ready for the next wave.

Just as in the ending instruments, it is found advisable to use aerial wires at the receiving end. The
electric waves, traveling through space, are readily caught by these wires and led through the instruments,
there to perform their work. I

WIRELESS SYSTEM—We are now in a position to understand the simplest Fige
of wireless sets. The transmitting or sending set consists of instruments for
making electric sparks which generate ether waves, spreading out in all directions
from the aerial wires, The receiving set consists of a detector or coherer which
is affected by these waves whenever they are led down to it through the receiving
system of aerial wires, which catch a small portion of the waves as they pass by.
The coherer allows a battery current to operate a relay which in turn operates
an electric tapper. The sound of the tapper makes the arrival of the wave known.
The little hammer or tapper contimies vibrating as long as the transmitting set 1
holds its key down, making sparks. f |

Thus, by a system of long and short taps we may send messages with the esco i |
Morse or Wireless code that can be readily understood at the receiving end.

The above explanation deseribes only the simplest possible outfit. Of course many improvements have been
made. Much more sensitive detectors are in use today than the coherer. Messages may be sent thousands of
miles with accuracy and speed.

Now the reader may procure a good book en the subject and start in to study it with understanding and
interest.

(See ““Books” in Index.)

Aerial ’ S)'stom

o GENERAL BEGINNERS' INFORMATION
The following general information will be of interest to beginners and students. In the back end of
this book will be found additional information, mestly for more advanced experimenters.  You will also find
a number of valuable *Hook-ups” or connection diagrams elsewhere in this Iandy Book.
ESTIMATED TRANSMITTING DISTANCES
These figures can ouly be approximately guessed at, as much depends upou the skill and ingenuity of
the experimenter and the conditions under which he works.

Rating of Distance Distanrce Record Rating of Distance Distance Reeord
Spatk Coil  Easily 'essible Often Covered listances Transf'r's  Easily 'ossible  Often Covered Distances
% inch Y% mile 1 mile 5 miles N
1% inch 1 mile 3 miles 15 miles 1-6 K. W, 25 miles 50 miles 100 miles
1 incil 3 mi{es lg mi{cs §5 mi{cs %KW, 30 miles 65 miles 150 miles
115 inch 5  miles miles 0 miles - v P q .
27 ich 10 miles 15 miles 40 miles % KW 45 miles 100 miles 200 miles
3 inch 15  miles 20 miles 50 miles 1 Kow 75 miles 200 miles 400 miles
4 inch 20 miles 25 miles G0 miles | 2 K, w. 150 niiles 400 niles 800 miles
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The figures here given are not te he relied on for your particular case. They do, however, represent the
average possibilitics in wireless transmitting. Everyone knows, in this commection, that a 1 inch spatk coil
as actually been able to transmit wireless messages as far as 300 miles and more; - -
e e [Fo Aerial Fig7

|

2 w. commercial stations are often heard 1,500 miles away. The table
therefore underestimates rather than exaggerates. m_

RECEIVING RANGES Ralay
The average recelving range for amateur and experimental wireless apparatus
is well over 500 miles; 2,000 mile receiving ranges are commen; 5,000 miles Coneror
have been covered. Receiving range depends up so many facters that any actual
figures are difficult tu cempile. Good deteetors, good aerial insulation and good,
sensitive telephone reecivers are important requisites. The more selective your
tuning equipment, the better you will he able to operate and to reccive. In
weneral, it may be estimated that with an aerial 35 feet high, 75 feet long, and
with reasonable equipment no one ought to experience difficuity in receiving 500 L EMSECO:
miles and more. With good cquipment it is casily possible to receise 1,000 miles, on such an aerial. Many
experimenters are actually receiving messages from Germany, France and Hawail, Of course, this requires
specially good equipment,

To Ground

TUNING
What It Means And How It Is Accomplished

For the benefit of beginmers we submit the following short, simple explanation of “tuning,” wireless
telegraph “‘selectivity” and “‘interference.”

It is obvious, from the foregoing simple treatise on wireless telegraphy that if two or more stations are
sending wireless waves at one time, they will both reach every receiving station within range, and “interfere’’
with one another. Iow can we prevent this?

ANALOGY—Suppose we had a violin string, 20 inches long, of a certain diameter and stretched to a
certain tension. When we strike this string it gives out a certain distinet note and send out sound waves of a
certain distinet length and frequeney, These waves travel quite a distance, so that everyone within range can
hear them.

If we now stretch another string the same length, thickness and tension, let us say, 10 feet away from
the first, we note that wheneser the first string is '‘played,’” the second string will vibrate in harmony or
“sympathy’’ with it. This is because both strings, being exactly alike, in all particulars, have the same
frequency of vibration, give off the same kind of sound waves in air, have the same tune and the same wave
length.

Therefore, when one string Is played it sends out sound waves which exactly match the waves of the other.,
These waves, traveling through the air, strike the other string just at the right frequeney to start it vibrating,
and it consequently ‘‘responds’ vigorously, If the second string had a different tune, accomplished by changing
its length, diameter or tension) it would have a different vibration frequency, tune and wave length. The little
wave impulses from the first string would reach the second string just at the wrong time to make it '‘respond’’
properly.  In other words it would be out of tune. (Sce any book on Sound or I'hysies.) In order to tune
the second string to the first we may ehange cither its length or tension. This would change its wave length
and tune until it was exactly the same as the first string. Every time we then played the first string the
second one will vibrate in unison.

Thus, you know when you are swinging someonc in a swing, you have to “push” him esactly at the right
time, or you will stop the vibration of motion of the swing, The shorter the ropes the oftener you have te
wive a push impulse. The longer the ropes or the heavier the person, the less impulses you will give in a
wiven time. In just this way, unless the wave impulsees from the first string exactly match the natural
frequency of the second, the second string will not “‘swing™” or vibrate properly.

EXPLANATION

The foregoing tune principles apply equally as well to radiant electric waves, used in wireless, as they do
to sound waves. Theoretically, the receiving aerial and cireuits must have the same wave length as the sending
set in order to receive messages.

The tune, wave length and frequency of any kind of wave are closely related and, in the case of wireless
waves, depend on the length, capacity and inductance of the acrial or antenna and the various circuits comprising
them.

Thus, let us assume sending station "*A’* has an aerial X feet long, with a capacity of X micro farads and
inductance of X llenrys. Let us say it wave length is therefore 100 meters.

Receiving station B’ has a different length, capacity and inductance. s wave length is therefore, let
ws say, 90 meters. In order to properly get the signals from A" “B" will have to raise his wave length to
100 meters. In order for '*A’" to receive signals from “‘B’s’’ aerial “*A’" will have to shorten his wave length
to 90 meters.

Certain instruments are required to readily change the wave length, especially of the receiving set, so it
can receive from any sending station at will. The following instruments have effects as deseribed:

A VARIABLE CONDENSER, comnccted in series with an aerial system, will shorten the natural wave
length. The same instrument in parrallel with an inductanee (say a tunimg coil) will lengthen the wave length,

A LOADING COIL, an inductance made by winding magnet wire in coils, with an air core, will lengthen
the waves.

A TUNING COIL, really a leading coil, is a device for varying the wave length by switehing in or out of
the cireuit, any amount of inductanee.

A LOOSE COUPLER, OR RECEIVING TRANSFORMER, is simply a more efficient form of tuning coil.

A VARIOMETER Is another form of tuner.

A HELIX OR OSCILLATION TRANSFORMER is a tuning coil for transmitting stations.

A good idea of the above instruments may be gained by perusing the pages of this catalogue.
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FOR YOUR IDEAL TRANSMITTER
The Electro-set Co. Presents the Masterpiece

1-6 Kilowatt Closed Core High Tension Transformer
(FOR 01L IMMERSION)

Wherever alternating current is available the closed core transformer

has almost universally supereeded the indiuction coil for wireless tele-
graph transmission.  The advantages of the transformer over the spark
coil are too generally known to require repetition here. For the benefit
of the novice, however, we might cite a few of the more important
advantages such as less cost per mile of transmission radius; freedom
from intemupter troubles; saving of dry or storage battery expense;
greater power and thercfore greater range, ease of securing high tones,
cte. 0
Closed core transformers are connected in series with a suitable
key, directly to the 110 volt, 60 cycle commercial current wires, as
shown in Fig. 1. The "“stepped up’ voltuge is lower than in the case PR f i —
of induction or spark coils, but the spark discharge is very hot and “’I”“‘"ﬂ ot Cof
thick and represents many times more power than the long, thin sparks € 'VWI(W :'»NS('°”M
obtainable from spark coils. ESS TRANsoRME

Our new  1-6 Kilowatt Closed Core  Wireless Transformer
replaces our former popular 1-6 K. W. Transformer and is a great im-
provement over this well known instrument. Thousands of experimenters
wHl welcome the wdvent of this new instrument, not only because of
its very reasonable price, but uiso because of its splendid performance,

The entire transformer is fastened within a carefully planned, air
conled cast jron ¢ fitted with a cover aml designed to be filled with
transformer oil. This form of eonstruction reduces the chinces of breakdown to an absolute minimum and adds
100 per cent to the insulation efficiency.  The cover may be screwed down tigit ifter the oil is poured into
the case. The whole instrument- -appearat.ce, construetion and materials— follows the design of the best high-
tension power transformers in use tuday,

The core is made of high grade Silicon transformer sheets.  The windings are carefully taped and insulated,
the best grade of magnet wire being used. The transformer is rigidly supparted 1 the case by bent angie irons,
screwed down, and cannot meve a fraction of a millimeter.  Secondary leads e oroght out from the top of
the case through porcelain bushings and are in the form of heavy rubber covered strnded wire. Primary leads,
for connection to the A. (. eurrent source, are similarly brought through either -ide of the case.

Our transformer represents the best buy possible for the experimenter at anywhere near the price. It will

send from 5 to 10 times as far as a 2-inch spark coil costing approximately the sume price. It compares with
the best 4 K. W. instruments on the matket, and will transmit further than mang of them.

No other trausformer you can buy today has the oil immersion feature, the strong, air cooled cast iron
case, the advantages in priee and performance. 35 mile transmission is commsir with our transformer. 100
miles has been successfully transmitted. but of course, only under “‘freak conditiows,” ‘The 1-¢ K. W. Closed
Core Transformers are regularly fumished for 110 to 120 volts, 60 cyele current.  Additional charges for other
voltages and frequeneies.

NOTE- -No oil is furnished with the
transformer, as it would imvolve shipping
difficulties.  We  recommend any  good
transformer oil, eastor oil or boiled lin-
seed oit which can be procured at any
druz, chemical or eleetrical house or from
vour lighting company, or from us. Prices
quoted an app jeation, >
NO. A-1001, 1-6 K. W. CLOSED CORE WIRELESS TRANSFORMER, as de-crbed, complete with air

ceoled case, wire terminals and special safety spark gap, shipping weight 20 pauneds. oo .. 88,

NO. A-1000, 1-6 K. W. CLOSED CORE TRANSFORMER, without ese, urmounted, shipping weight
10 pounds . ...........

NOTE—The sceondary voltage of these transformers
very low. Always keep the safety gap set at 3-16 inch.

n leakage loss

ANCHOR GAPS
‘This gap is useful for protecting the receiving nstruments from  damage
by eleetrical storm, in which case it is conneeted dircetly between gronnd and
aerial wires of the receiving xet.  Genuine hard rubber ring, adjustable hrass
spark points, strong constiuctim,
The two-point gap is most generally used, hut on loop antennae the three-
point gap is required.  Carefully made and insulated; fully adjustable.

NO. 7844 TWO-POINT ANCHOR GAP, postage weight 1 pond. .. .. ... $0.6C
NO. 7845 THREE-POINT ANCHOR GAP, postage weight 1 pound,
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FLEXIBLE WIRELESS TRANSFORMERS
g MAGNETIC SHUNT REGULATION.

THE TRANSFORMERS THAT ARE MAKING LONG DISTANCE RECORDS.
' This type of transformers is undoubtedly the most talked of step-up
wireless transformer of its kind now manufactured.

1ts new, cfficient constiuetion gives it the maximum transmitting range
at lowest passible cost. It is so far superior to other types, in its field,
that we honestly believe no adequate comparison ean be made, l‘rcviousl)"
unheand of distances are daily being covered with IFlexible Wireless Trans-
formers.  Numberless instances are on record where distances as high as
600 miles tase been covered with 1 K. W. of energy using these wonderful
transformers U While we cannot, of course, guarantee such ranges to every
purehaser, we know and boldly elaim that better results can be obtained
thart with any other transformers seld within double the cost of these. We
cannot speak too highly of them.

These transformers are as near perfeet in all respeets as the present
adiancement of electrical engineering will permit.  They are exceptionally
neat, compact and businesslike in appearance.  Their splendid pcrformanc'e
is the marvel of the present day.

DETAIL—Flexible :ransformers are built on the magnetic shunt prineiple, cquipped with a finely adjustable
reculating device whereby any degree of power up to the maximum capacity may be used. That is, in the case
of the 1% K. W. size yau may draw from 1 to 5 amperes, or from 110 to 550 watts. Thus you can adapt or
tune these transforimers o any equipment, condenser, ete.  No impedance coils or resistances are required. They
may he conneeted to any A, C. current souree, 100 to 130 volts, 60 to 133 cyeles. Special voltages and wind-
ings furnished at once at slight additional cost.

These transformers wre ideally built. They are mounted on a heavy protective metal casting, black enamel
finish. The shunt yoke is of cast brass. Windings are most itifically made, wrapped and baked in insulating
compound. The sccondaiy leads are brought out throngh genuine hard tubber bushings to an adjustable safety
gap.  The primary termisals are brought out to cubstantial brass binding posts. A suitable kick-back or surge
preventer should always be used in connection (see index). These transfonmers are air cooled.

You cannot buy better instruments. A slight tum of the adjusting screw brings at your command the
amount of power you need.  The price is surprisingly low. In fact, up to the advent of these transformers,
similar instruments could not be purchased at double their cost,

Flexible Wireless Transformers are designed for the highest type of wireless telegraph work.

No. K. W, Hize, Inches  Ship. Weight, lbs.  Ampere Range Secondary Voltage Price
8900 Vo 12x 8x 10 to 5 5,000 $15.00
8910 % 13x 10 x 7 45 2 to 8 10,000 $20.00
[920 1 1x12x8 Gy 215 to 12 260,000 $25.00

ELECTRO-LYTIC INTERRUPTER
MORE POWER—SAVES BATTERIES.

The illustration on the left shows our new
nedel Electrolytic Interrupter,  The upper right
hand ilhustration shows the normal spark from
a 1 inch spawk coil, full. size. when operated
with dvy cells.  The lower right hand cut shows
the same coil operated on 110 volts, A. C. or
. ., with our Llectrolytic lutertupter.  Note
the heavy flaming discharge; note the diameter
of it.  There is over thiee times the amount
of encrgy in the Electralytic Interrupter Spark.
Your sending range will be tripled. You'll
suve the expense of constantly renewing
dey cells. The diagram of connections is
stown on the following page under the
article on our 500 Watt Coil,

Our Vlectrolytic Interrupter is simple
te use and ideal in operation. 1t will
watk cqually well on alternating or direet
eutrent, GO to 220 volts. It is automatic
it aetion.  ‘The  theory of operation is
that of clectrolytie polarization.  The in-
terruptions are extremely rapid and sharp.  No primary eondenser
is requited on the spark coils, and the vibrator, if any, should be
serewed up tight when the Eleetralytic Interrupter is used. 1f
you have commereial current in your laboratory or shep you
should not think of using anything else. Electrolytic Interrupters are ideal.

NO. 8008 INTERRUPTER, size fix1¢ inches over ail, shipping weight 8 pomds........... e, 8225
NO. 80080 RENEWAL ROD, postpaid............. 0600000 0000006000000008 00000000 cooaaacocaaa o4l
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ELECTRO-SET BOX TYPE SPARK COILS

Fifty Per Cent More Than Rated Capacity

ESPECIALLY DESIGNED FOR EXPERIMENTAL WORK AND
WIRELESS TELEGRAPHY.

The spark eoil is one of the most useful amd indispensible
of instruments. Its uses are so varied that any attempt to
enumerate them would be superfluous.

In the eyes of the experimenter the spark coil is an abso-
lute necessity for wireless telegraphy transmission, X-ray opera-
tion, high frequency work, lighting Geissler tubes, exploding
gunpowder, engine ignition and countless other applications.

Our spark coils are particularly handsome. They are
equipped with extra heavy vibrators of the double tension type.
large adjusting screws and contacts, beautiful cabinet finished
cases. ‘They are positively the finest coils made.

Don't try to save money on spark coils when you can
huy the best for so little. Our spark length ratings are un-
derestimated.

GUARANTEE

Filectro-set Spark Coils are guaranteed to give 50 per cent mor than their rated spark length
They are perfect in action, handsome in appearance and correct in every detail. 1f you are
not satisfied in every way with your purchase after three days’ trial return your spark coil to
us for full credit.

The Electro-set Co.— Medina, Ohio.

Gentlemen—I have been in constant wircless communication with Oberlin and Lorain this winter, having
covered 25 miles and more with your No. 7002 1 inch Spark Coil. This is ““some record” for so inexpensive
a device. It is certainly a great instrument. I use one of your ¢-volt storage cells.

(Name on request) Very truly yours, R.P.ow

There are dozens of mukes of Spark Coils on the market at dozens of different prices. The essentials of
a good Spark Coil are: lHeavy fat spark, smooth acting vibrator, good insulation, stroug coustruetion.

Many spark coils rated at one inch only give this length of spark when they are used with a farge number
of batteries, and then only a pale, stringy discharge of little use in wireless work.

Our Y inch Coil is the equal of many so-called ' inch coils, marketed today at a deceivingly low price.

You get in Spwk Coils just what you pay for. Our coils work on u minimum number of batteries and
draw little current, thus prolonging the 1.fe of the batteries. All our coils will give 50 per cent more than
their rated discharge. Buy Spark Coils cautiously. Unreliable, cheap coils are deceiving.  ELECTRO-SET
SPARK COILS ARE ARSOLUTELY GUARANTELED.

If they are not better than any other make you have ever used, return them to us for credit. This is surely
a risky guarantee for us to make if we were not sure that you will be more than satisfied.

There are lower priced coils and bigher priced coils, but none “just us pood.”
NO. 7000 !4 in. Spark Coil, shipping weight 4 Ibs.............
NQ. 7001 !% in. Spark Coil, shipping weight 5 lbs..
NO. 7002 1  in. Spark Ceil, shipping weight 7 lbs
NO. 7003 2  in. Spark Coil, shipping weight 8§ Ibs
N0. 7004 3  in. Spark Coil, shipping weight 19 lbs

Prices on coils up to fifteen inches on application.

500 WATT TRANSFORMER COIL

FOR 110 VOLTS A. C. OR D. C. IN CON-
NECTION WITH ELECTROLYTIC IN-
TERRUPTERS.

(ALSO FOR BATTERY USE.)

This instrument must not be confused
with vither the ordinary type of spark coils
or with any kind of open or closed core
A. (. high tension transformers. It is a new
and specially designed coil giving compara-
tively short but heavy and powerful spark
discharges for use in wireless telegraphy,
Tesla Coil and high frequency operation, ex-
perimental work, ete.

Our S00 Watt Transformer Coil when
used with an electrolytic interrupter on 110
volt current is equal in range to the ordinary
8 inch induction or spark coil, costing about
$80.00.

Two secondaries are wound with size 30
enameled magnet wire, and are built in twe
sections, each with separate binding posts, so
that either secondary coil may be used alone,
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or both may be connected in series or parallel for various kinds of work, The primary is wound \l'ilh_hen!'y
enameled wire and is very carefully insulated fromn bath the core and the secondary. A range of 25 miles i3
frequently reparted and is quite common with our 500 watt coil. 100 miles have been covered.

When connected as shawn in Fig. I, with our clectrolytic interrupter, a spark

about 1 inch long and % inch in diameter is obtained. The heaviness of this spark
is always a surprise to new users,
s coil Js also fumished with a generous spring interrupter for use with bat-
teries where line eurrent is not available. The spark in this case is especially heavy
and pawerful for wireless work, compared ta other battery operated devices, We
especially recommend these coils where alternating turrent is not available, but where
60 to 220 volt D. C. is to be had.

NO. 7005 500 WATT TRANSFORMER COIL, as described, without vibrator, for use on 110 volts with
L L T 5
N0. 7006 COIL, same as above, but furnished with spring vibrater, for battery Use....... ............. $8.00

(Shipping weight cither style 12 pounds).

(Nize of box 9x516x41% inches).

£S5co

MASCOT QUENCHED GAP

ENTIRELY ELIMINATES THE NOISE FROM SPARK.

Far very much advanced amateur and professional use, the unusual efficiency of the quenched gap is almost
toa well known to weed comment. It will inerease tHe hot-nire ammeter reading from 25 to 50 per cent
and produce louder, clearer signals than the ordinary form of gap. The results obtained by the use of a
quenched gap are so remarkable that it is hard to believe that the samne
equipment js being employed. The Mascot Quenched Spark Gap renders the
emitted wave-length much sharper and will bring your equipment into com-
pliance with the regulations of the Department of Commerce and Labor, and
is absolutely noiseless in operation. It is therefore very popular where
noise is undesirable.

The gap sections are tumed from solid brass castings and are provided
with large radiating fins which effectively dissipate the heat. The separators
are the best grade of India Mica. The frame of the gap is machined from
heavy casting and provided with a set serew so that the sections may be properly compressed. The base is
dove marble, highly polished.

Capacity up to and including 1 K. W.

NO. 7797 QUENCHED SPARK GAP, shipping weight 25 pounds.........ooouueieuennnnnennnon.. $15.00

SENIOR SPARK GAP

This little gap has been a great favorite with our customers, both because of its low price and its splendid
appearance. It is a well made and thoroughly practical instrument, the equal of which it will be found difficult
to secure at anywhere near the price. This gap is ideal for spark coil use
and will even be found very satisfactory for use with transformers of %
K. W. eapacity. The spark points are of zine and are fluted for air cooling.
The standards are made of brass, highly nickled and polished. The hase js
of hard rubber composition, with a specially high insulating and dialectric
strength, which conserves all the spatk energy and does not allow leakage
loss. This is a very important point and must not be overloaked.

Qur Senior Spark Gap Is in every way an instrument of worth and
merit.

Size of base 214 x 4 inches. Shipping weight 1 pound.

NO. 802 SENIOR SPARK GAP, as described. ........ouuuuuiuis it ini e $1.00

ELECTRO-SET SPECIAL AIR COOLED SPARK GAP

— rep The electrod»s aie built up of thin metal dises, separated
J T | by washers, thus offering a large cooling surface, eliminating
FJ“' *‘pywm wasteful arching,  This permits maximum radiation to the

] antenna circuit, little energy being dissipated in heat.

The EKlectro-set Special Gap is recommended as an ex-
ceptionally good instrument and will fulfill every reasonable
expectation. Its appearance is especially handsome and it is
sturdy and generous in size. We believe it to be the best
instrument of its kind manufactured today. e highly recom-
mend it.

Size over all 51%x21%x4%4 Inches.

NO. 803 ELECTRO-SET SPECIAL AIR COOLED GAP,
shipping weight 2 pounds

Nashua, N. H.

Dear Sirs: | received the Arlington Tested Mineral and the catalogue In regard to the catalogue, | wish

to state it is a wonderful book, full of barpains. | showed it to a number of fetiows here and they are crazy
ahout it. The N. A. A, Tested Slicon is certainly grand.

26 Merrimac St. MARSTON FARNUM.
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TYPE “P” ROTARY SPARK GAP

FOR STATIONS UP T0 2 K. W.

Totary spark gaps are universally eonceded to be about the most
efMcient type of discharger that the amateur wircless operator ean own.

While quenched gaps have many admirers, they are, nevertheless,
quite difficult of adjustment and are subject to frequent short eireuits
and other working difficulties. Rotary spaurk gaps are reliable and in
every way desirable and we recommend their use in almost all cases over
any other form of spark pap.

It has been miny times proven by eminent investigators that the
spark frequeney has a great deal to do with the sending range of the
transmitter. The high, whistle-like nolc of roLllmg gaps ean he easily i
read, even when other stations are “‘interfering.”” Vurthermore, the intensity of the su,nals increases greatly
when the spark frequeney is high, In many cases the sending efficiency of the station is doubled and tripled,
and its signals are made much mere distinguishable.

Another advantageous point is the air cooled quality of rotating gaps. The ceol spark points eliminate
wasteful arcing and allow a clean clear spark to pass, discharging the condenser properly and transferring a max-
imum of power to the autennac. Our Type ‘P Rotary Spark Gap is made throughout of pood materials and is
properly designed. 'The spark frequency is between 800 and 1000 on ordinary line voltages, resulting in those
clear high notes so desirable in radio practice. :

The Motor is a heavy, well made machine, with generous commutator, bronze bearings, self feed brushes and
automatic oil cups. 1t will stand the strain usually imposed on rotary motors. The speed is about 4000
R.P. M. It will operate equally well on A. €. or D. €. lines.

The rotary electrode is constructed of special aluminum alley and is cast in one piece. 1t is mounted on a
suitable insulating dise of high dielectric strength which is fastened to the shaft by a heavy brass bushing
with a machine set serew. Statiomary Electrodes are made of brass nicely lacquered and furnished with zine
spark peiits. They are fully adjustable by means of a screw thread. Compaosition rubber handles are supplied.
The whele gap is mounted on a handsome mahogany finished wood base. Type ““I'* Rotary Gap is the best
instrument of its kind that the maiket offers at the price. It is handsome, sturdy, efficient, and is designed for
the highest type of experimental work. This year’s models have been greatly improved, the priee being only
slightly advanced.

NO. 480 TYPE “P" ROTARY GAP, shipping weight 10 1bs. .. .. vut it iiiiiieiiiiiineann, ....512.00
NO. 04801 TYPE ““P" ROTARY GAP, same as above but with polished white marble base weight 17 e
P8 o cooe0c00000a0000a00a0a0000G0000000000000060000000000A000AA000a0000000a000 13.

PARTS FOR TYPE “P” ROTARY GAPS
NO. 481 ROTARY DISC ONLY, i inches in diameter, complete with bushing and set serew for 14 inch
shaft, shipping weight 1 pound. . ou it i ittt e ittt irenaeannnn 0 $2

(Other size shaft holes, add Hine).

NO. 482 STATIONARY ELECTRODES, complete with zine points and cemposition rubber handles,
& AP 00000000000000000060600000000ACA6AA0AE0AAA03A0A006A000A00AGAAEG0A06EC0A003300a0 $1.25
(Shipping weight 1 pound).
TYPE “A” ROTARY SPARK GAP
FOR POWERS UP T0 !5 K. W.

Our Type “A* Gap is especially desizned for use with our 1-6 K. W. Closed Core Transformer; however,
we have many customers who have used it successfully on 24 K. W. tiansformers, and even, in several instances,
in 1% K. W. stations. Type ‘A" Gap is built in every particular just as our Type “I'"* Gap, but is smaller
in size and is furnished with a smaller motor.  Otherwise the materials and
workmanship are the same.

The motor is designed to operate in series with a 50 watt lamp on 110
volts, A. C. or D. C, current. It is exceptionally well made and has a
speed of about 3000 revolutions per minute.  The spark frequency of Type
P Gap is about 400 per second. The rotary dise is 3 inehes in diimeter
and is made of our special alluminum alley. Stationary Electrodes are of
brass, with zine spak peints, adjustable by a screw thread and mounted on
lacquered brass posts. Insulating handles make adjustment casy.

Type “A” Rotary Gap must net he econfused with cheap muskeshifts that new floed the market. It is
made in every particular with the greatest care and is a scientifiically constructed little instrument. The price
puts a splendid rotary gap well within the range of everyone, Our new models have been greatly improved and
the priee only slightly advanced.

NO. 476 TYPE “A” ROTARY GAP, complete as described, wound to operate on 110 volts, A. C. or D, C.,

LTy U R T 1 1
NO. 477 TYPE “A’" ROTARY GAP same as ahove but designed to operate on 3 dry cells or a 4 volt

AT Y57 6000000a00000000000000606 0000000000 00008A00666400060AA000A0000030000a0a $5.50

(Shipping weight, eilher style, 4 pounds).

© PARTS FOR TYPE “A” ROTARY GAPS

NO. 478 ROTARY DISC ONLY, 3 inches in diameter, complete
ping weight 1 pound.............oii i,
NO. 479 STATIONARY ELECTRODES, complete with zine points, composition handles and uprights, thp-
DI BN L D DU e e et e o et Re oLt R e LN e e e e e Ra T Re s R o fe LRt e oL Re e oo R e oo ReRo fefe FeXoNaleabeRere e Pair $1.00

with brass bushing, and set screw, ship-
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MOULDED TRANSMITTING CONDENSER

Moulded Transmitting Condensers make .nbsolutely efficient cavleuser equipment. Burcau of Standurd tests
show superiority over every form of condenser in ordinary use witlr jess internal losses thmn the best piate glass
or jar condenser. It is far preferable in convenience to oil imme~ed condensers. There is absolurely no brush
in the moulded coundenser, thus saving for radiation
the 20 to 30 per cent cnergy which is expended in
bru b in the usual glass plate condenser.

The use of these condensers with rotary or
quenched gaps is urgently recommended. The instal-
lation of the moulded condenser invariably results In
i noticeably increased radiation.  Therefore, coupling
this advantage with that of ease and convenience, it is
difieult to see why any other type of condenser should
be used in amateur installations.

We suggest the following capacities of this con-
denser for amateur use, basing the suggestions upon
the condition that no wave greater than 200 meters
is to be used.

For mduction coils up to 2 inch, 2 sections No.
483, in parallel.

For %4 K. W. transformer, 3 sections No. 483,
in parallel.

For % . W. transformer, 4 sections No. 483,
in parallel.

For 1 K. W. transformer, € sections No. 483,
in paratlel.

In all probability, if the wave is to be kept at
200 meters or less, no greater capacity than .01
mfd. or 6 sections of No. 483 condenser in parallel
conld be used, with the possibility of a smatler amount
being required, depending upon the inductance used in the prinugy cirruit of the tranamitter.  We helieve and
recommend that rotary gaps with a spark discharge rate of about 100@ per second may be used with from 3 to
6 scctul)nls of No. 483 condenser in parallel and keep the radiation at 200 meters with good efticiesey for pavers
up to <. W

DETAIL—Capacity per section .0017 mfd; copper foil sheets eompletely enclosed in a speeiclly prepared
dielectric compound; sections are extra strong physically and ciectrically; copper lugs. bress screws and nuts
on connection posts; rack, dull black finish; brass bus bars; braided wire coanestors,  Sections mmy be had
separately or in rack. Overall size, unit scetion, 6% x 63£ x 1 inches. Shipping weights, pcr section, 3
pounds; rack only, 10 pounds; rack 4 section, 25 puunds.

PRICES.
NO. 483 TRANSMITTING CONDENSER, per section, without rack, eah
RACK only, smallest size, 4 section....... . .
RACK onl), for each additional section up to

HIGH POTENTIAL CONDENSERS

Many different forms of transmitting condenxers are in use, but we helieve the glass plate type bas pioven
its worth. Many amateurs will use no other kind and commervia® stations alnrest univessally employ them,
‘I'hese sections are built of specially sclected glass and are so designed as to climinate 50 per ocent of the
leakage and brush discharge to which most condensers are subject.

A sufticient number of plates are assembled together to fam a unit of .01 M. F. {14 K. W. .CG5 M. F.)
with a wooden slab in the center which projects on all sides  These projeeting edpe. slide in grovves in the
rack, forming a convenient mounting, readily accessible and
with sections easily removable.

The sections, when assembled, are boiled fur a consider-
able time in a non-hygroscupic compound with which they
hecome thoroughly impregnated, thus preventing brushing at
the edges with its attendant loss of power.

The %4 K. W. and % K. W. and 1 K. W. Condensers
have a capacity of .01 M. F. to permit the use of a 200
meter wave lenygth,

The 14 K. W. condenser consists of two of the im-
proved type scctions connected in parallel. the 15 K. W,
four of the improved type sections connected two sets in
series, each set two sections in parallel, and the 1 K. W.
congists of nine sections connected three sets in series, each
set three sections in parallel.

Condensers larger than 1 K. W. have a capacity of .03 M
multiple connection. All racks are dull black finish.

NO. 811 V4 K. W. CONDENSER, complete, in rack...... 0DO0 8000800006300 600008000303000a 0 $ 8.00
NO. 812 /> K. W. CONDENSER, complete, in rack...... ....................... e 13.00
NO. 813 1 K. W. CONDENSER, complete, in rack. .......... ..................
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LEYDEN JARS

These instruments are used as condensers for wireless outfits and for many electrical experiments. They
may be charged by any of our spark coils or our Statie Machine, and increase the intensity of the spark many

5. In buying Leyden jars too much care cannot be exereised as often the best
appearing jars are the least eficient. Cood results are obtained only if the best non-
metallic hard glass is employed. The foil should be heavy and must be carcfully applied
by special process, so tnat it will not peal or blister.

Leyden jars are especially recommended as condensers for experimentul wireless
work where spiurk coils are employed. Our Leyden jars are made of the best hard Leyden
jar glass, especiully mixed for the purpose. Will withstand beavy voltage.  Special
care is exereised in their manufacture,  Genuine mahogany covers; heavy tin foil coat-
ings.  Solid brass rods, chains and balls are used.

NO. 600 LEYDEN JAR, % pt., shipping weight 1 pound....................

NO. 601 LEYDEN JAR, 1 pt., shipping weight 2 pounds.
NO. 602 LEYDEN JAR, 1 qt., shipping weight 4 pounds
NO. 603 LEYDEN JAR, 2 qt., shipping weizht & pounds................... 2.00

ELECTRO-SET “TRANSO” WIRELESS KEY

We have brought out owr “Transo™ Wireless Key in answer to the demand for a low priced but meritorious
key with large contracts. While this insttument is not as heavily built as the more expensive keys, it is,
nevertheless an exceptionally  good  key. It is
built after the popular steel lever trunnion pattem
and s designed to be serewed down on the bench
or dable, holes being provided for this purpose.
This key is adjustable in every respect, and prac-
tically any desired action can be obtained.

The contaets are made of genuine hardened
silver, size 8 B and S guage, and are heavy
euough for practieally any size spark coil.  If
carcfully used this key will handie transformers
up to ¥4 K. W. capacity, The lever is made of = -
steel, to give it strength and is handsomely nickeled and polished, The frume, base supports and posts are of
gold lacquered brs

Our ““Transo’” Key represents one of the best values to be had in heavy contact wircless keys.

NO. 491 “TRANSO WIRELESS KEY, us described, xhuxpm" \\cu.hL Lopomnd, oo iniann. $1.40

STANDARD WIRELESS KEY

The cut shows our new model key for wircless telegraphy,  This key is espeeially heavy and has an uuxiliary
conductor for leading heavy currents to the lever. It is provided with large contact points of pure coia silver,
hardened.  These contacts are size 6 B. and @
8, guage and are fitted in removable holders
to facilitate renewal. The whole key, in-
cluding base and supports is made of gold
Licquered brass and presents a fine appear-
anee. It may be used with transformers
having a capacity not to exceed 3% kilo-
watt. The key is fully adjustable and has
A surprisingly casy action for a wireless
key.

NO. 492 “STANDARD’ KEY, shipping weight 1 pound. .. .....ovvuuiuii ittt iiiiiina

NOTE—These keys are furnished in larger sizes as follows:

NO. 492A KEY, with % inch contacts for 1 K. W. transformers, price.
NO. 492B KEY, with 34 inch contacts for 2 K. W. transformers, price

ELECTRO-SET “LEADER” WIRELESS KEY

We present herewith our new model mathle hase witeless key,

Our ““Special” key offers for the first time, an jnstrument of this type at a really reasonable price. Com-
bining bandsomeness of appearance with efficiency of design it is indeed an especially fine key, and one that
we are proud to offer to our friends.

The frame, bearing the working parts of the key, is cast
in one piece of solid brass, brush finished and lacquered,
The lever is of heavy brass, square in shape, and is readily
removable for case in eleaning or filing the contacts. The
contact points are of pure hardened silver, size 4 B and S,
guage. They may be readily renewed if necessary. The whole
key is mounted on a picece of beautiful white polished
marble, 1 inch thick and 3 x 5 inches in size. The appear-
unce is especially handsome, The parts are generous in size,
The key is designed for stations up to 1 K. W,

Bb
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. “ Vo : i i atisfacti servi There is
You will be glad to own our “Special” Wireless Key. It is built for satlaf"utmn and servncc.‘ ;
no neater instrument made and the action and efliciency are all that can be desired. 1t represents the best
key value obtainable. aE
NO. 495 “SPECIAL" KEY, shipping welght 3 pounds...............ouiriiinreninreninanenn... $3.

NO. 496 “SIGNAL SERVICE” KEY

For those who desire and will accept nothing but the very best, we present our "Slgliul Service” Wireless
Telegraph Key. Until you have scen this wonderful instrument you never would bohe\:c that such care .1.nd
accuracy could enter into the construction
of a wireless key. We muke this broad
statement and challenge: No other key on
the market today, no matter what its price
or make, can cempare in any way with the
‘“‘Signal Service’” Wireless Key. This Is a
bold claim, and we muke it in full faith
and knowing exactly what we are saying.
It is the only way we can bring home to
you an adequate description of the '*Signal
Service” Key.

Specifications—Frame and lever, nick-
cled brass, extra large; base, polished gray
marble; contacts, 3 inch hardened coin
silver, adjustable and renewable,33 inch
long.  Other adjustments for action, lever
and spring.  Capacity, 2 K. W.; shipping weight, 5 pounds; size over all, 4 x 7 x 2 inches.

*“Signal Service’” Keys are in use in government and commercial, land and ship stations. They represent the
acme of Key construction. )

NO. 496 “SIGNAL SERVICE" KEY, as described. ................. .. . i $7.50

CHELSEA OSCILLATION TRANSFORMER

You Cannot Desire a Better Instrument

One of the very important parts of any wireless station now-a-days is the Oscillation Helix or Transformer.
This instrument serves the purpose of tuning the closed spark gap circuit of the transmitter with the open or
antenna circuit. 1t also serves in a measure to vary the trans-
mitting wave length,

There has been a keen desire on the part of amateurs in
general for a variable coupling oscillation transformer which would
permit the sharp tuning so necessary under present transmitting
conditions. We believe that we have suceceded in placing at the
command of these amateurs an exceptionally fine instrument of
the type desired at a very low price. This new oscillation trans-
former, No. 424, is suitable for battery sets, but is really designed
for all powers up te 1 K. W. It is big and sturdy, handsome
and effcient and at its price has positively no risal in real value.
This instrument will do well what apparatus of double the cost
will do. It will last as long and serve efficiently every require-
ment. It will permit the precise tuning which is required by
the radio Iaw and which should be the ideal of every experimenter.
In an oscillation transformer it is important that the turns be
well insulated and that the windings should have large carrying capacity. Do not determine on the purchase
of a helix or an oscillation transformer of any kind until you have seen this instrument. We are sure that you
will be satisfled that it is the best value you have ever seen. It is not necessary to spend more.

DETAIL—Variable coupling; primary, six tums and secondary eight turns edgewise wound copper strip;
coupling varied by hingeing of secundary away from primary; mounted on mahogany finished base; four clips
furnished,  Over-all size, 10x7%x31; inches. Shipping weight, 8 pounds.

NO. 424 OSCILLATION TRANSFORMER, capacity up to 1 K. W., each

OSCILLATION HELIX FOR SMALL STATIONS

A dlelix is a sending tuning coil. Tt tunmes the various parts of the sending
il circuits so that they act in unison (i. e, so that the oscillations in the antenna
= do not ‘‘buck” or oppose those in the condenser or spark gap circuit). A Melix
will also vary the wave length or tune of the antenna.  Our No. 606 Helix will
add as much as 125 meters to the wave length of your station. Many interesting
experiments in resonance can be performed. Our Helix will increase the efficiency of
small sending station from 50 to 100 per cent. A sending condenser should always
be used in connection with the Helix. Qur Helix is made up of eight turns of polished
No. 8 wire supported by a hard wood upright on a finished wood base. Two contact
clips are furnished with each lelix. It is a neat looking and strongly constructed
instrument; height over all, 7 inches; diameter, 4 inches. Suitable for spark coil
installations of 14 to 2 inches spark length.

T —
——
—

NO. 606 HELIX, as deseribed, shipping weight 2 pounds. ......... .. ..., $1.50
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LOOSE COUPLED SMALL OSCILLATION HELIX

While our No. G0G Helix may be used on smail statious whose wmlmg radius does not extend beyond
the state border, the Wireless Law requires that larger stations use a “louse” or induetively coupled Helix for
sending. A lovse coupled Helix or ‘Fransformer cons of twoe windings, a primary ﬂ,
and a secondary.  The mmll.\lmns transferred inductively from on coil to the EP
other and the resulting wave is “'pure.” i e., has only one uatural wave,

Qur No. 607 Oscillation Transformer is designed to comply with the law in q>1
s of two arate windings, one below the other. The Jower <
It cons of 4 turns.  'The upper winding of 8 tums is
. wstmment is built very much like our No. 606 Helix, except 4 —

3 primary winding. It is fumished with 4 Helis Clips.  We strougly
recommend its use in all instances.  Our No. 807 Oscitlation 'Pransformer will
often more than double the sending radius. It may be used on stations equipped
with spark coils and also for transformer equipments up to % K. W.

While it is not as efticient or as bandsome as our e\tr.lordm.\ry Chelsea
Oscillation Transformer, it will serve its purpose admirably and is seientifically
construeted in every way,

NO. 607 OSCILLATION TRANSFORMER, shipping weight 3 pounds......ooooiiiiiiiiiiiio e, $2.50
NO. 610 ANTENNA SWITCH '

This it the most popular type of inexpensive aerial switeh in use teday. 1t is quick and convenient in
operation and only a 40 degree movement of the handle changes over from sending to receiving set. 'There are
two contaets an the receiving side and three on the sending side.  The third
contact is for turning on wr off the power cireuit from the transformer or
spark eoil, thus absolutely protecting the operator and the receiving instruments
from any aceidental high tension surges while receiving.

Gur No. 610 Mwitch, while in appearanee it resembles other switches of
this natuie must not be confused with them. 'The bars on all our switches are
sawed, not driwn, amd are thicker and wider than on other mukes. Special
attention is given to the choice of wood fur the hase, it being chosen with
reference to its insulating properties, It is treated with special compounds to
make it moisture proof. Itemember that careless buying of aerinl switches may bring you an instrument that
will waste half of vour sending energy through leakage. ©Our No. 610 Aerial Switch, while inexpensive, will
serve ciiciently and conveniently in stntiuns‘ h. n'im. i cup:u'ity up to l,é kilowatt (not over rated).

this l(‘s[)t‘(l and con:
winding is th pri imar

NO. 611 ANTENNA SWITCH

This insttument is novel in design amd convenient in n]xer.mun Although the price is not high we have
sacrificed nothing in its appearance or workmanship that would in any way interfere with its being a mighty
gond instrument.  The nsual arrangement of blades and jaws Is used,
two fur receiving and three for sending. 'The blades are especially
heavy, being made of sawed copper har (not the ordinarily used drawn
bar).

‘Fhe upright, supporting the receiving contact jaw, is constructed of
special lllslll.llllu, compusition of great mechanical and clectrical strength,
The woond hase is seleeted for its insulating mopcrlle Many kinds of
wond are uscless for this purpose. The base is impregnated with
insulating compounds, making it moisture and leakage proof, Our
No. 611 Switeh is especially good looking, the wood parts being
finished in- mahogany and the metal parts heing lacquered to prevent
tarnishing. This is a feature seldom found in instruments of like nature.

Wo recommend this Switeh as a high grade and pr.u-tn-.xl device for stations up to 1 K. W. capacity.

0o $3.

NO. 611 ANTENNA SWITCH, shipping \\('u.ht B pmuuls

MASTER ANTENNA SWITCH

We have the privilege of offering to our friends an instrument of unqguestioned worth and merit in the
form of our Master Antenna Switch. 'To thuse who can afturd the best, and to those who will accept only
the most efticicut and finest instiuments they can procure, we know
our No. 612 Master Switeh will make a very strong appeal, It is made
and finished every detail with the most exquisite care, and with
materials seleeted for their worth and proved cfMiciency.

The basc is of spotted gray marble, gluss polished, with beveled
edees and especially generous in size.  The blades are made of sawed
copper bar, machine polished and lacquered.  The lugs or jaws are
milled from solid copper and are aceurate and sure of contact. The
support for the receiving circuit is made of selected electrical composi-
tion. The wiwle switeh presents sueh a splendid appearance and is so
beautiful in wortkmanship that its value and worth are at once apparent.
1t is an instrument designed for service and hard usage and one whose ion will give doubted satisfaction.
If you want the best it is useless to pay more and you cannot pay less for an instrument of this Kind.

NO. 612 MASTER AERIAL SWITCH, shipping weight 10 pounds.. ... 0o0cacaaa D 0000Dacaa0aE6aa ee....$6.50
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ELECTRO-SET LIGHTING SWITCHES
Marble Base

Terhaps one of the least looked for but miost weneral sources of loss in Wireless Telegraph transmission
is the ground or lightning switch. These switches are demanded by the Board of Underwriters for the purpose
of grounding the acrial when not in use or during lightning storms.
) ‘m A propetly grounded aerial is a good lightning protector for the build-

ing in which it is located. No wireless installation should be with-
out a suitable switeh and special yground lead for this purpose—in
fact no station will pass inspection that is not so equipped.  All
lightning switches hitherto offered have been furnished with slate bases
or with asbestos composition. The slate base are absolutely worthless, as slate is a poor insulator, and the
electrical oscillations readily pass through it to the ground, even when the switeh is connected to the instru-
ments.  Asbestos bases are somewhat better than slate, but lhey warp readily; are subject to becoming water
soaked, and are not fully weather proof. Our switches are therefore built on genuine marble hases, which, after
long experience, we find to be the only suitahle material.

The prices may be a trifie higher but the results are more than commensurate. Don't buy any other kind
of switch. It is a poor saving indeed. THE CODE REQUIRES THE 100 AMPERE SIZES.

Our switches are heavily built, the blades being sawed from solid eopper, the lugs being milled from
castings, We fecl free to say that no other switehes offererl today ean compare with them in efliciency and
ability to withstand the abuse that ground or lightning switches are subjected to. Don't buy slate base switches,
NO. 615 M LIGHTNING SWITCH, 60 ampere, for small installations, as deseribed, shipping weight

BUPOUNAS . e e e b
NO. 616 M LIGHTNING SWITCH, 100 ampere, 250 volt, very heavy, shipping weight 6 pounds. ... ... 3.00
NO. 617 M LIGHTNING SWITCH, 100 ampere, 600 volt, extra large, very cflicient, shipping weight 10

pounds

HOT WIRE AMMETERS

These instruments are wsed for the purpose of determining what
condenser, spauk gap and helix adjustments will radiate the maximum
amount of energy in the transmitting set.  The hot wire ammeter may
be conneeted in series with the ground or aerial, and is shunted with a
single pole switeh when not in use. Many stations are not tuned
properly, thus losing from 25 to 50 per cent of their radiating
efliciency.  With a hot wire wnmeter the exaet adjustments may be
determined for best results.  These instruments are a necessity in
any up-to-date wireless telegraph station.  Qur hot wire ammeter
is accurately calibrated and  will stand a 100 per cent overload
without harm to its windings or bearings.  The base is made of
hard rubber composition and all nmetal parts are handsomely nickeled.
Size 3 inches in dizmeter by 134 inch depth.  lange 0 to 0.5, or
0 to 3 amperes.  State which reading is desired.

NO. 621 HOT WIRE METER, shipping weight 1 pound. ... .., $3.75

“KICK BACK” PREVENTER

For Protection of Power Lines and Apparatus

FOR PROTECTION OF POWER LINES AND APPARATUS.

All wireless transmitting  stations, u>ing the commereial circuits for
operating their transformers or spark coils, are required by the Fire Under-
griiers to furnish proper protection to the circuits against possible ““Kick-
ack.”

It sometimes happens that the high tension currents, generated by the
wireless transformers, ete,, will jump back into the house circuits, eausing

— damage to the commercial supply transformer and blawing out fuses, breaking
l ]ilOCII'O‘S(’t | lamps or otherwise distuibing things. In order to prevent such occurences,

| " | the Underwriters demand a suitable device to tuke care of accidental high
L]_l]pP]'u(‘p('ml tension surges and carry them off into the ground.  They especially

| 3‘""\, ch Prevent | recommend two % microfarad condensers, connected in scries and  bridged
—_—— =] dircctly across the primary circuit of the transformer.  The scries connection,

If { .‘ joining the two condensers, is grounded to a water or steam pipe or other

good ground.

’I,‘hcn, it any *‘Kick-backs” occur, they are carried harmlessly to the
ground.

l_t is well to supply fuse blocks in the circuit of the line protector
or Kick-back” preventer.

Our No. 8001 Line Protector is made in strict  accordance with the Underwriters’ specifications. Two
properly made cnn{lensers of the correct capacity are connected as described.  Three binding posts are provided,
the third post being connected to the series wire between the two condensers.  The whole arrangement s
carefully sealed in a single unit with insulating compound.  Size 4x6 inches.

“An ounce of prelvenhon is worth a pound of cure.”

Get one of our line protectors at once-—you may save yourself a great deal of money—and you'
obeying the rules of the Fire Underwriters Laboratory. ! fou'll be

NO. 8001 LINE PROTECTOR, OR ““KICK-BACK" PREVENTER, shipping weight § pounds
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MULTI-AUDI-FONE

A WIRELESS TELEGRAPH AMPLIFIER
Increases Audibility of Received Signals
1500 Times.

NOW ONLY $18.00—FORMERLY $30.00
Unsolicited testimonials tell more about
the Multi-Audi-Fone than page after page
of description. Now that this remarkable
device is being sold at our new, low
figure, it is placed within reach of a
great many people who heretofore could

not afford it.

‘I'he Multi-Audi-Fone is a compact little
instrument, entirely encased in a moulded
hard rubber composition case, measuring
unly 4%x3x2% inches.

1t is a miraculous amplifier of any
signals you may now be receiving and will
tender audible hundreds of stations that
you never heard before.

The Multi-Audi-Fone is equally adapt-
ed to the amplification of signals from
damped and undamped circuits, and will
work equally well with any detector and
receiving set.  Its average maintenance
cost is less than five cents per month.

READ WHAT THEY SAY

Arthur B. Church of Lamonia, lowa, says: ‘‘After a thorough trial of this remarkable instrument I do
not feel as though I can afford to be without it. The results I have obtained have been simply wonderful and
1 have now begun to realize what Wireless signals really are.

“I have heard East San Pedro, Cal., in broad daylicht enough to read distinetly.

**Steamers of every nationality on the Pacific, Gulf, Atlantic and lakes are heard and easily read.

*To say I am pleased with your Instrument is petting it mildly and you may b suvre of my constant
rccommendations of it to my numerous wireless friends.*

M. B. Schwartz of Brooklyn, N. Y., writes: ‘‘With regard to rasults obtained or cornecting the Multl-
Audi-Fone in my radio receiving set as an Amplifier, I am glad to say that I was astonished by the roaring
and whistling of myriads of stations, near and far, m.ny of which [ never heard before; the small amateur
stations coming so loud that they were heard all over the room. 1t may also probabls be of interest to you
to know that I heard the S. 8. Brazos every evening from the time she left San Juan, I>. R. October 20, until
she reached New York, during the run she eame in with remarkable audibility.

*The above is precisely what happened after including the Multi-Audi-Fone. Signals were heard all over the
house for a distance of from 50 to 100 feet from phones.’
The above testimonials are representative of liter-
ally hundreds pouring In from all parts of the country,

Don’t they convince you?

The Multi-Audi-Fone takes up little space—is
easy to handle and adjust is especially attractive and
handsome.

It is an ideal instrument for jewelers, as an
advertising device to announce wireless time siznals to
their customers. For schools, colleges and similar in-
stitutions it is indipensible, as the whole class can
hear the signals. The fortunate amateur who owns
one will add double the interest to his station by its
possession, increasing his receiving range and the leg-
ibility of his signals.

TWO-STEP MULTI-AUDI-FONE

This model is nothing short of being the ‘‘Elghth
Wonder of Science.”” Signals can be heard above the
noise of city traffic, far out into the street. It Is
furnished with a speeial amplifying hour in addition
to its double step amplifier device, 1t will “‘shriek"
the signals if you want it to,

INCREASE YOUR RECEIVING RANGE
Do things you never dreamed of doing. Heur stutions that *‘vever touched you'" before.  Double the
interest and fascination of wircless. Buy a Multi-Audi-Fone.

EMBER—It works on any wireless receiving equipment, with any detector, on damped or undamped
circuits, with any telephone receivers, preferable low resistance phones, but any phones will do. Increase the
audibility of signals 1500 times!

TYPE A MULTI-AUDI-FONE, former price $30.00, les: ruceivers, as described now................ $18.00
(Shipping weight 2 pounds.)
TYPE B MULTI-AUDI-FONE, same as above but with specml 5 ohm receiver head set, @5 illustrated. .. 23.00
TYPE C TWO-STEP MULTI-AUDI-FONE, ultra amplification, complete with amplifier hernt, and 5 obm
head set, formerly $75.00, OUF NEW PrICE. ..\t venvniinonraeeinineeererunnoororearnsans
(Slze 81%x6%x51 inches.)
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THE AUDION DETECTOR

NOTE—The Electro-set Company are authorized agents and are prepared to give immediate service in
supplying these splendid instruments, We ship in practically every case from stock and we guarantee to fumnish
only the newest models at the lowest possible prices.

This instrument represents the highest development of wircless deteeting apparatus. It 1s the most
sensitive and reliable detector in existence, Tests conducted by the United States Bureau of Standards have
shown it to be fully 50 per cent more sensitive than any other form of detector (Bulletin, Bureau of Standards,
vol. 6, No. 4, I'. 540),

One of its greatest advantages over other detectors is its reliability. When once the proper voltage and
heating eurrents are determined, no further adjustment is tequired.  The Audion Detector is not affected by
any ordinary echanieal vibration and is not appreciably affected by the spark of the transmitting apparatus,
It will stay in adjnstment indefinitely and can be depended upon at all times. Its use enables the operator
to receive over the greatest distances possible with any form of deteetor.

The Audion Detector will be found in all the hest amateur stations. It is a device which can be fully
appreciated only by advaneed operators. It is extensively employed in navy stations of the United States and
foreign governments and the bigh power commereial stations. Every Audion Detector and Amplifier is built
b highly skilled mechanies and is carefully tested before leaving our factory. If used in connection with
EFFICIENT tuning and in accordance with our instruetions, we guarantee satisfactory results.

THE NEW DE FOREST INSTRUMENTS

Radieal CHANGES AND IMPROVEMENTS have recently been made, placing the new instruments fn even
a more superior position than the previous types, from both the standpoint of efliciency and that of service.

FIRST OF ALL- -1t must be understood that in every Audion Detector, Amplifier and Ultradion which
which we are now offering for general use, there are two local batteries required, one of 4 or ¢ volts, for
lighting the fllament of the bulb, known as the **A” battery, and one of 45 volts, for the secondary or telephone
receiver cireuit, known as the B battery.  In the former instruments the “'B* battery was enclosed in the
instrument, and was furnished with it,  Its voltage was varied by means of a “step by step’’ switch. In the
NEW INSTRUMENTS no battery at all is supplied. Both the “A™ and ““B” batteries are fumnished by the
purchaser and connected to the binding posts so marked on the insttuments. The “‘A’’ battery should be a 4
or 6 volt storage or 4 dry cells, We especially recommend our New Dry Storage Cells, described elsewhere in
this catalogue. Two of these cells are required, connected in serics.  We helieve that our dry storage cells are
the most convenient and at the sume time the least expensive source of current for Audion Filiments. See
index.

The “B* battery may he ¢omposed of 12 three cell flashlight dry batteries, all of them carefully soldered
in series, but we especially call to your attention our splendid hlecto-set “Audion B Battery, a self-contained
unit of 50 volts, conveniently arranged and neatly set up.  These rew 50 volt batteries are especially designed
for the wing and ygird circuits of audions, and have a long shelf life.  See page 0.

In the new instruments the “'B** battery control is a POTENTIOMETER control, giving the finest possible
adjustment, increasing the efliciency considerably.

ECOND-—The new detectors and amplifiers are all PANEL TYDPE instruments. Al controls are directly
in front of the operator. If it is desired to incorporate the Audion in a panel receiving set, this can be done
readily, without injurying the efliciency of the Audion or changing its wiring. This new arrangement is therefore
u marked advantage over that of the previous instruments, which bad the B battery within the case.

TYPE RJ-8 AUDION DETECTOR
(LICENSED FOR AMATEUR USE ONLY)

This new Instrument excels every previous amateur type Audion Dietector, thus placing it far above any
other detector of any kind ever manufactured, It is provided with a Potentiometer Contral for the "“I3** battery
potential by means of a special potentiometer designed
especially for the Audion, thereby giving a closer regula-
tion than ever before pessible, resulting in greater
efticiency and more service from the instrument and
renewal hulbs,

The Type RJ-S Audion Detector has a hard rubber
panel, on which all the controls and potentiometer are
mounted.  The panel is set into a well finished oak
cahinet meusuring 133; inches long by 61, inches high
by 3 inches deep. All of the metal parts are heavily
nickel plated. The switeh is of our well-known four ply
construetion, It cuts the ““B* battery off from the
potentiometer when the bulb is turued “‘off,” preventing
this battery for diseharging slowly through the potentio-

metet.

The rheostat for regulating the intensity of the filament is on the rear of the panel and controlled by the
“out’” and ‘‘in"’ knob.

It the operator desires to incorporate this deteetor in a receiving cabinet, this can readily be done by
removing the panel without disturbing any of the interior parts.

Full instruetions are included with each instrument.

No batteries at all are furnished with this instrument as listed.

See page 20 for deseription of the batteries required,

RIE AUDIONR, shipping weight 10 DOUns. ... ...oouiee it $25.00
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TYPE R]J-9 AUDION DETECTOR

(LICENSED FOR AMATEUR USE 0ONLY)

This new panel type instrument fs the lowest
priced  Audion Detector.  All the cantrols are
mounted on the front of the mahogany panel, which
measures 5 by 13 inches.

The control for the “B*" battery is a Potentio-
meter Control, giving very close regulation of the
“B' battery potential, The switch controlling the
fillament brilliancy automatically cuts the “R’* bat-
tery off from the potentiometer when the filament
is turned “‘off."’

The Type RJ9 Audion Detector is provided with
brackets so that it can be screwed to a table. If
the operator desires to incorporate it in a receiving
cabinet, this can be done readily without disturbing
the wiring and parts. The metal parts of this detector are of lacuuered biuss,

No batteries at all are fumnished with this instrument at the price listed below. Full instructions for
operating are fumished with all instruments. For information as to the batteries required see page 20.

RJ9 AUDION, shipping weight 8 pounds. ... ... ... civiiit tiiit triiiiiaaerriiiines ...$14.00
“incomparably Superior to Any Other Known Form of Detector.’”

TYPE EJ-1 AUDION AMPLIFIER

(LICENSED FOR AMATEUR USE ONLY)
SINGLE STEP

This instrument is used in conncction with any receiving set and any detector, preferably a DeForest
Audion Detector, for increasing the intensity of received signals from £ to 10 times (actual). It is a relay
without any moving parts.

Through its use not only is the in-
tensity of received signals increased, but
signals from distant stations can be heard
which are entirely impossible of recep-
tion without it. This is not true in a
practical manner of any mechanical or
microphonie relay.

The Audion Amplifier is constant in
operation, is not affected by any ordinary
mechanical vibration or electrical disturb-
ance, and remains in adjustment always.

The Type EJ1 Single Step Audion
Amplifier illustrated above requires a 6 or
4 volt “A* battery for {lluminating the
bulb and alse the “I”* battery as required
for the Types RIS and RJ9 Audion De-
tectors. These Datteries are not supplied
with instrument, but are to be fumished by
the user. The 'B" battery control is a
Potentiometer Control, giving very close
regulation.

When using an Audion Detector and
an Audion Amplifier together, two sepa-
rate and distinet ““A’* and “B’* batteries
must he used, one for each.

The Type EJ1 has a black composition panel on which the b and controls are mounted.  This is set
into an oak cahinet with a high piane finish, All the metal parts are feavily nickel plated. The binding posts
are of genuine hard rubber. It is a really beautiful instiument, and from the standpoint of efficiency, it has
no competitor. There is nothing which can compare with a DeForest Awdion Amyplifier.

We can furnish the Type EJ-1 Single Audion Amplifier with the “E** battery cortained within the cabinet
and with “‘step by step' switch control, but without the ““A™ or lighting battery, at $65, when sa ordered.

To cover maximum receiving ranges, the Audion Amplifier must be used.

TYPE EJ1 SINGLE STEP AUDION AMPLIFIER, as described. ..... ......covieieinnnnnnn ..$ 60.00
TYPE EJ2 TWO-STEP AUDION AMPLIFIER, for extra long distunce receiving and special amplifica-
LION, @ADL i i e i

........................ 150.00

Brooklyn, N. Y.
Gentlemen: Some friends of mine so highly recommended your goeds that 1 thought it advisable to have
your catalogue.
1432 75th St. N. BRAINARD FOOT.

Ottumwa, lowa.
Gentlemen: 1 received Type A. A. Detector and am pleased with lhe results.
201 E. Main St. H. M. ENNIS,
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ELECTRO-SET NEW “AUDION B” BATTERY

A NECESSITY FOR AUDION DETECTORS AND AMPLIFIERS

Here is the only ideal and thoroughly practical high-tension battery
for wing and grid eireuits on Audion Detectors. N

The new model Audions are net furnished with batteries of any descrip-
tion (see articles on them in this eatalogue).

Two separate batteries are required for Audion use. One lights the
filament, usually a 4 volt storage cell, preferably two of our splendid dry
storage cells (see index). 'The other battery must give an E. M. F. of
50 volts.

The old way was te solder into series contacts 10 to 12 flashlight batteries each giving a separate E. M. F.
of 4.5 volts.

The new way is to use the neat, compact ready-to-conncet Electro-set Audion ‘B Battery. We were the
first company to realize the necessity and demand for a self-contained 50 volt hattery for Audion use,

DESCRIPTION—Our Audion “B’* Battery was developed, at great expense, in the largest and most com-
blete battery laboratory in the world by skilled rescarch men,  Many problems were met and eon-
quered, and today we are proud to offer this fine battery to the wireless telegraph world. Our Audion
“B** Battery consists of 36 separate little batteries, especially made for long shelf life at high voltage and
low amperage, all preperly soldered into contact, set into a containing ease and immersed in ald and moisture
proof compound. The guaranteed voltage is 50—the highest voltage single battery of its kind ever offered in
such small volume and weight.

Owing to the speeial cell econstruetion the life is leng—from 6 to 12 months—if properly used.

The outward appearanee is very neat. Two hard rubber binding posts are furnished for connections. Size
over all 6x6x2 Inches.

IMPORTANT—This battery must net be used for closed cireuit work of any kind. It must be used only
on valve detectors, such as the DeForest Audion, in conneetion with the very high resistanee potentiometer now
furnished on all these instruments. Do not fail to switch off the Audion "B’ Rattery when through using.

For best results on Audion Detectors and Amplifiers, always use the Eleetro-set Audjon “B'* BRattery for
the wing and grid eircuit and our bry Storage Cells (2 required—see index) for lighting the filament.

NO. 10 TYPE A B AUDION B BATTERY, as deseribed, shipping weight 3 pounds, each........... $3.50

SPECIAL AUDION FLASHLIGHT BATTERIES

For those who own the old type of Audions (RI4 and RI3) or for those who buy
the separate tubular Audion Bulbs and have ne high resistanee potentiometer we seil
a very good grade of flashlight battery, ten or twelve of which are required, with a
4 or 5 point switch to regulate the number in use. We sell these batteries at a very
low price in lots of 10 only. Less than 10 the price is 25 cents each. Shipping
2 weight, 2 pounds for 10 cells. Voltage, 4% per cell, 45 volts for 10 cells, 54 volts
SPECIAL CLLL for 12 cells.

4.5 YOLTS. Our batteries have an especially long “‘shelf-life.” which is the mest important
requirement for Audion use, as practically no current is consumed, the cells simply
being used to maintain a potential difference.

NO. 12 TYPE S. C. BATTERIES, for Audion use, per set of 10 cells (43 volts).$2.00
Fer set of 12 eells (54 volts)....................... 2,35

DE FOREST VARIOMETERS

Delorest Variometers represent one of the most
modern and efficient means of tuning sharply to incom-
ing signals.  They have no *dead ends,” as all the
wire is used all the time. ‘There mre no switeh points
or sliding contaets to cause waste of the minute re-
ceived currents through their resistance.

These Variometers are extremely sharp in tuning.
They give excellent results through interference, and
are recomniended to every operator, They may be
placed in a vertical position or horizontally as they
are balanced so that they remain in any position
where set.  All adjustments are made with a single
hard rubber knob, which simplifies tuning to a re-
miukable degree.  The Variometers are provided with
a short eircuiting attachment on the pointer so that
they may be cut out of circuit at will. They give
exeellent results when used as loading coils.

The Type RJ Variometer has a range of induc-
tance corresponding to wave lengths from approxi-
mately 200 meters minimum to 1500 meters maxi-
mum. and of eourse this is increased by the Inductance
of the aerial of the stations, and with additional
loading coils.

These  Variometers measure approximately 714
inches square by 9 inches high over all. They are
made up In polished oak cases, with genuine hard rubber knobs and nickel plated metal parts. For long waves,
two or more Variometers may he used in series.

TYPE R DE FOREST VARIOMETER, complete. .. .. ................................. ... . $20.00
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A BIG ANNOUNCEMENT

Just as this issue goes to press we are fortunate in being ahle to list the

NEW TUBULAR AUDION BULB
(SOLD SEPARATELY).

Read the following article carefully.  IUs wreat news for the wireless experimenter.

For the benefit of these amateurs who desite to experiment, and who do not wish to buy complete Audion
Detectors with the necessary aceessories, and for those whose Timited means will not permit the complete instru-
ments to be purchased, we have brought out the Type T Tubutar Audion Bulb.

Commencing Mareh 15th, 1916, this type of  Aodion will be sold sepurately, without the other parts
neeessury for a complete Audion Detector. 1t is licensed for amateur use only and is not interchangeable with
the regular round Audion Bulbs,

This type nf.muliuu Bulb gives very = d

It response o simals, Esery bulb passes
£ »
-

two tests by our experts and is thoroughly

up to our standard of sensitive  qualities,
1t is finished in only one grade—the best,

The life of the Tipe T Tubular Bulb
s exeeptionally long on secount of the
fact that the single straightline filament
s no doops, and as there s no second
fiuneut, the Edison dischurge to same is
completely eliminated.

The plate or wing is in contact with
the glass, preventing owerheating.  'The fila-
ment is surrounded by a spiral grid.

This type of bulb is an excellent os-
cillator  for the reception of continuous
vaves, being different in this respect than
round Audion Dretector DBulbs.

The grid is the spiral inside the tube
and is connected to the green covered wire,
The pliate is connected to the red covered
wire.  The filament terminals are the white
covered wires,

Som———ry

GUARANTEE.

We guarantee the ‘type T Tubular
Audion Bulb to have heen tested by our
expert and to have passed  our  standard
which is fully 50 per cent more sensitive
than any erystal or electrolytie detector,
when  leaving our factory.

We guarantee these bulbs to arrive in
wood condition.  If & tubular Audion Bulb
is hroken in transit when shipped by us,
and is returned at once, it will be replaced.

We will not replace any buih for any other reason, whether due to breakuge on account of negligence on
the part of the operator or due to burning out of the filament.

No guarantee of life can be given s too much depends on the operator.  Tests show an average life of
over 800 burning heurs when propeily used.

NO. 9010 TYPE T AUDION BULB. as described, enmplete with full instructions (postage 10 cents) ... .$5.50
NO. 9020 ADAPTER AND HOLDER, to screw iito minjature secket. extra, (postuge 4 ocents) ..., 40

CRYSTALOI DETECTORS

KNOWN FOR COMPACTNESS AND EASE OF ADJUSTMENT.

The Crystaloi Detector ts Jong proven itself a most popular and

dependable deviee,  There e thousands of enthu fastic users ready to

ring its praises i all parts of the wmld, Testimonials are daily

arviving  attesting to its merits.  The Eleetro set Company  were

among the fisst to intrwduce this form of deteetor and have beeun

seHing them to satistied cistomers ever sinee thein introduetion. A

complete stock is always ready for shipment on the duy order is
recejved.

A GREAT RECORD.

On board ship in the hwrbor of Colun. Panama, the Crystalof
made the remarkable record of rectifying into wadibility, signals that
were sent from Xan Francisco, Califernia, a distinee of neatly 4,000
miles.

The Crystaloi is a radical departure from any of the well known W/
types of detectors which dependd on a metallic point in contact with -
an cxtremely minute portion of a sensitive mineral, which is subject to burn-outs, going dead, and the dis-
advantage of having to hunt around on the surfuce of the mineral for a sensitive point,
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The principle of the Crystaloi is exactly opposite from that of any other detector, inasmuch as instead
of a fine point of metal coming in contact with a minute portion of a sensitive mineral, the Crystaloi is
constructed in such a way that a comparatively large swface of a very sensitive mineral s brought in contact
with a great many points of a very light, finely divided alloy which becomes 2 conductor only when traversed
by high frequency oseillations. This arrangement renders the reeeiving apparatus rematkably free from static
and other interferences, which muakes it an ideal summer Detector, and is wonderfully sensitive.

HOW THE CRYSTALO! IS OPERATED.

It is only necessary to put the Crystalol in circuit with a buzzer as shown in the hovk-up on the back
of this eircular, and while holding the key down, rotate the eylinder until (he signals are loudest in the car
phenes, at which time you are ready to receive anything that is in the air.  The Crystaloj requires no bhattery
or potentimeter and is ever ready to serve you under all eonditions.,

SENSITIVITY.
The Crystaloi is wonderfully sensitive, owing to the fact that the alloy is very light in weight and makes

a very delicate eontaet.
SELECTED CRYSTALOL.

The erystals used in the Crystalol are the most sensitive yet discovered.  They are all carefully selected
and tested for long distance which insures the one vou get being absolutely perfeet. We huve found by aetual
tests that 90 per eent of the best erystals we can buy are worthless for our purpose and are discarded.

The Crystaloi is a most compact and aristocratic looking little instrument that does work ‘way out of
proportion to its size. Made entirely of moulded hard rubr:)cr composition and finely finished metal parts.

SIGN.

The Crystaloi is an extremely sensitive instrument that will stand all kinds of hard usage without being
injured. There is absolutely no way you can render it useless unless you take a hammer and break it up, 1t
is beautifully finished in every detuil and is an instrument of which every owner has just reasons to be proud
and will last a life time. It is not one of these makeshifts which are so prevalent in the wireless apparatus

of today.
PERPETUATION.

Extremely light contaets and many of them together with large radiating surfaces. afford great stability
combined with sensitivity, and inasmueh as the sensitive elements are thoroughly proteeted from all external
influences, the Crystalol is simply ideal.

NO. 8710 TYPE ‘0 CRYSTALOI DETECTOR.
This Is the complete Detector, ready to operate, with no accessories. Size 2%x1% Inches. Price...... $3.50
Postage 10 cents.

NO. 8720 TYPE AA CRYSTALOI DETECTOR

MORE SENSITIVE THAN EVER.

This new type of Detector is provided with a specially
wound stepped up ecohering jnductiunce which causes the
alloy to ecohere more elosely, thereby redueing the internal
resistance of the Detector about 25 per cent, which makes
it just that much more sensitive. This is really a won-
derful improvement as it makes it possible to hear much
weaker signals which naturally increases your distance.

It is an extremely handsome as well as valuable in-
strument.  The base and top are of hard rubber composi-
tion. The eoils are wound with a bright and pleasing shade
of green silk-covered ecopper wire. It ig provided with
three binding posts with bases of a silver alloy which pre-
vents corroding and will not tarnish. The brackets thut
support the cylinder are of the same material. It is also
provided with specially designed anti-shock feet, which ren-
ders it immune from all vibration, thereby eausing it to
hald its adjustment.

The dimensions are 4x3% inches, that is, it is 4
inches in diameter and stands 3% inches high aver all.

If you want the handsomest and most valuable piece
of wireless apparatus that you ever saw you surely will
want this instrument.

We could write a bouk on this new Type AA Crystalol Detector and then eould not eonvinee you what a
Sl)l(;j'l(lid piece of mechanism it is. You must sce it to appreeiate it, and you must own it to know its full
worth,

NO. 8720 TYPE AA CRYSTALOI, shipping weight 2 pounds, price. ..o $6.00

IF YOU OWN AN AUDION
You'll be interested in tuming to page 20. The Eleetro-set Audion “‘B** Battery is doing
service in a great number of fint class stations. We've yet to receive our first eomplaint,

Want the best? Use our Audion “R” Ratteries and our Dry Storage Cells to run your
Audion. If the price of the Audion *'13" Battery is a little beyond your purse, or if you
own any of the old type Audions (RJ-4, RJ-5, ete.) you'll be interested in our splendid
speeial Audion Flashlight cells—$2.00 per set of 10. See page 2o,
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NO. 8730 TYPE BB CRYSTALOI DETECTOR

A REAL INNOVATION IN WIRELESS.
(A SELF-CONTAINED DETECTOR UNIT READY FOR USE.}

In the type BB we have embodied in a single
unit. every element necessary to rectify into audibility
any wireless signals you care to hear,  This is a very
broad statement, isn't it?  But such is the fact.

This type BRI2 consists of a highly finished Aftican
nahogany ease in which is located a super sensitive
Crystaloi  eylinder of  which the periphiery protrudes
through the top making it aecessible for rotating to
cecure finest adjustment, A cohering induetanee es-
pecially caleulated and ealibrated to the super sensi-
tive eylinder. A fixed condenser with  the exact
eapacity  for this particular eylinder, A specially
wound RBuzzer of which the frequeney is eontrolled
by a kmurled serew head mounted on the front of the
case to produce a note that is best suited to assist
in cohering the alloy in the cylinder.  Two of the
highest grade dry batteries to operate the Buzzer and
@ Buzzer control butten which protrudes through the
top of the ease for accessibility,

This case is equipped with four binding pusts, two of which ate for the phones and twe far the tuner leads
and is provided with anti-shock feet which renders it imnnume from shoeks and fars.

The specially wound Buzzer has an adjustable frequency range of 1000 to 2000 which ean be regulated te
your liking.

With this earcfully designed and ealibtated instrument you have but to set it on the table, eonuect your
phones and leads from your tuning coil and you are penmanently arkl thorougk'y ewuippal to engage in the most
serious wireless work of the present day. Of course Variable Condeisers can Be added if desirgd.

The fact that cevery part of this apparatus Is destgned, built aad calabrared B work with ezch other makes
it a sensitive piece of wireless mechanism that eannot be duplicated.

You need but a tuning coil, a pair of phones and a vVariable Condenser with this type BR to give you a
complete receiving station of the very highest order.

NO. 8730 TYPE BB CRYSTALOI, size 714x5%x31% inches, shippdng weight & pounds. .. ..o vans $12.00

TURNEY PORTABLE RECEIVING SET

After many months of exbustive research and experimenting Mr. Turrey Eas sueceeded in producing a
camplete portable reeciving set of the highest grade possible that possesses wmany fea.ures found in ne other
sety that we Know of,

INTERFERENCE.

This receiving set was designed with the main thought of eliminating interference which is sueh a discourag-
fe element in every receiving set.  We found thut a set that was goed for long waves would not respond to
short ones with any degree of efticieney,  This was owr big problem but we sokved it thoioughly.

DETECTOR.

This set comprises the now famous
taloi  Deteetor, which  has piled up
very wonderful records for long dis-
work.  The new Tumey high-capaeity
e Condenser, which s a marvel for
efficieney,  Our - Cunstant Amplitude  Test
Buzzer with full equipment. Three switeh
Mades with arge dielectrie kuobs, a totad
of 75 switeh points amd our special  Ne-
leetive Coupler with w0 short  wave attach-

ment,
COUPLER.

On all waves over 200 meters this
Coupler is praetically devoid of any capacity
soeh as you find inoall forms of loovse
couplers and in view  of this feature the
received signals come in clear and strong.

SIGNALS YOU DO NOT GET.

There are many signals you do not get
with a loose coupler owing to the fixed
capacity between the primary and secondary
voils.  This disadvantage is entirely elim-
inated in this set on waves of 200 meters
of more,

3

HEAD SET.

The head set is the celebrated Brandes
mwy type of 3200 ohms resistance which
is acknowledged all over the world to be
the most sensitive and highly eficient head set on the market,
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THE DIELECTRIC EMPLOYED. )

The panel is of Bakelite, which is the most expensive, and has the highest electric:}l qualities of any
insulating material known. It is non-hygroscopie, which renders it immune from atmospheric conditions. This
is an extremely valuable feature in a wireless set as any film of moisture that deposits on the gur{z}ce of a
dielectric which contains contaet points will cause the current passing through them to short circuit which
results in a loss of cfticiency.

GOVERNMENT TIME SIGNALS. )

In all our experiments with this set in receiving time signals from the Government Ru(_iio St'utlon at
Arlington, Virginia, we have never had a single interference while recciving these signals. This is entirely due
to the method employed in our new coupler. We know of no other receiving sets that can boast of a record

like this,
NOT A CHEAP SET.

This is not a cheap set in one sense of the word, as it is provided with the highest priced material and
is made by the most skilled workmen we can secure. It is eheap in price only, extremely cheap when compared
with sets that cast two or three times as much and whiclh do not compare with it for actual work and durability.

A HANDSOME INSTRUMENT.

The entire set is enclosed in a stroug genuine African mahogany case which is well vamished and rubbed
to produce a pleasing and durable finish. It has strong brass hinges, a goud safety lock and carrying handle.
YOU CANNOT DO BETTER.

If you want the very best there is in a wircless receiving set, a set that will give you service every day
regardless of the weather and a set that you will be prowd to show tov your friends you will purchase this last
word in the wireless receiving art.

An Ideal Jeweler's Time Set. a splendid private yiacht set,

NO. 8740 PORTABLE SET, complete with phones, as desevibed, size 17x10x8 inches, weight 10 pounds,

rice .

NO. 18750 PORTABLE SET, as abose, without phones. .. ... . . . 1 1 oiimmeeeees 87.00

SENSITIVE—IDEAL.

Ever since the mineral type of detector was discovered and used it
has been the objeet of experimenters to eliminate all unnecessary adjust-
ments and to make the instrument as dust proof and permanent in adjust-
ment as possible.  There are several splendid detectors of this type now
on the market,

However, the price of these instruments has been a drawback to the
average amateur. In our effort to bring good apparatus within reach of
all, we determined to devise an instrument at a lower price that would be
as near perfeet as present day wireless knowledge could make it.

We, therefore, take great pleasure in offering our New *'Permanon’’ Detector which, after exhaustive tests,
we believe will soon tuke a formost place in its field.

The “‘Iermanon'’ Detector eonsists of an insulating tube supported by two silver plated brass plugs. A
sclected piece of extremely sensitive mineral is soldered to one plug. The other plug is in eontact with a
mixture of pure platinum filings of special size and shape in combination with eertain other necessary materials.
The tube and plugs are supported between special contacts enabling the tube to be tapped or rotated into a
sensitive condition. (onsidering its convenience and great sensitiveness the ““Permanon” is a wonderful instru-
ment.  The price brings a remarkable detector within reach of the amateur and experimenter,

DETAIL—Fine moulded hard rubber composition base, size 216x4 inches. Metal parts of handsomely
polished and nickeled brass. Height 134 inches over all. Especially solid and substantia construetion, Very
handsome.  Extreme sensitiveness.

YOU'LL LIKE THE “PERMANON"!

It's new—it's efficient—it’s handsome.

We cannot say too much for the *‘Permanon.* Its appearance and workmanship are of the highest grade.
Its performance will please the most particular and its price is phenomenally low, The Electro-set Co. is proud
to be associated with the manufacture and sale of so splendid an instrument.

NO. 1675 “PERNANON" DETECTOR................................... ... ... $2.50

(Postage extra, 10 cents.)

TURNEY VARIABLE CONDENSER
An Absolutely New and Scientific Lesign

This new variable condenser is a radical
departure from the old rotary form. Mr. Kugene
T. Turney. its inventor. elaims for this condenser
thut it has more capacity, higher efliciency and a
more handsome appearance than other instruments
of iike nature. The capacity is varied by means
of a sliding rod which projects from one end of
the case. The movement is extremely easy and
free from friction. The plates are 1% inches in
diameter and are so arranged that it is impossible
to short circuit them.

The brinciple of operation is entirely new. The plates are automatically cut in or
out by the sliding h__mdlc, making a step by step adjustment.  Iowever, each step is so
very small (.000057194 microfarad) that the closest tuning is possible. The entire
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working parts are enclosed in a fiint glass tube, mounted on handsome hard rubber composition ends. The

scale is engraved in the glass and is casily read at a distance. The plates are made of special polished and

burnished alloy and will not tamish or corrnde.  The whole instrument presents a neat and handsome appearanee.
Type 1-X Tumey Variable has 35 plates. Type 1-XX Turney Variable has 50 plates.  Shipping weight,

either size, 1 pound.

TYPE 1-X TURNEY VARIABLE CONDENSER. .. ... .c.oiiiciiiiiiiiiiiiiiiiicienennnees

TYPE 1-XX TURNEY VARIABLE CONDENSER

MINERAL DETECTORS

Mineral Deteetors have long been popular because of their low price and undoubted sensitiveness when
proper minerals are used. Irobably nine out of every ten detectors now in use are of the mineral type. In
fact many of the best long distanve records have heen accomplished with mineral detectors.

The Kleetro-set Company, beeatse of their stahdurdized grade, super-sensitive minerals, have undoubtedly
done more to keep the mineral type of detector popular during the last yeur than any other influence. Don't
use ordinary minerals. Demand and get only Eleetro-set Mincrals.  The prices are only slightly higher but the
guality is unexcelled. Ask anyone that has used them.

ELECTRO-SET “SENIOR” DETECTOR

This excellent instrument is  built along the lines —
demanded by a great many advaneed amateurs and commercial

stations. The © W holder s of novel design, allowing the
use of small pieces, amd facilituting the instant removal and
replacement of inerals. Another advantageous feature of our
senior Detector is the fact that the surface cf the mineral
lies in a vertieal plane, thus eliminating the necessity of
providing a dust-proof cover. The eat whisker contact wire
is spiral in shape and is made of phosphor bronze, admittedly
the best material for the purpose. This spiral wire is held
by a three jawed chuck, operated hy a kuurled nut, so that any
size or shape of wire may be used, remaved or replaced at
will. This chuck forms the most reliable and convenient holder ever offered and is most ingenious in con-
struction.

The detector is mounted on a hard tubber eomposition bhase. All metal parts are made of brass, hand-
somely nickeled and polished.

We believe this detector, used in connection with our  Arlington  Tested Galena  or  Silicon, is an
extraordinary talue, and will prove to be especially casy of adjustment and capable of the best kind of
performarnce.

NO. 1603 SENIOR DETECTOR, shipping weight 1 pound. ... .o $1.50
NO. 1603 5. C. SPECIAL CUP, fur the mosuble rod, with spring pressure action, converting our Senior
Detector into a perfect Perikon Detector for use with Zineite amd Bornite or Ferron, ete., eaeh. ... .50

STANDARD CAT-WHISKER DETECTOR

POPULAR EVERYWHERE.

This form of mineral detector is too well known to require
much deseription. The mineral is held in a Jarge brass cup by
means of three set serews. The phosphor bronze contact wire 1s
held in our excellent three jaw chuck holder, and may be readily
removed or replaced in o few seconds. The support post Is a
massive piece of square brass, polished and nickeled.  The movable
rod may be set in any position and is adjusted by a knurled set
serew. ‘The base is our handsome composition hard rubber type,
with beveled edges and high polish.  This form of detector has
many admirers and is well known among the amateurs. It’s extreme
simplieity and stability make it very popular. 1t is a simple mat-
ter to get perfect galena adjustments on our Standard Car Whisker Dietector.  We call special attention to the
sery heavy brass eup which we use, and to the chuck type of wire holder, both of these being refinements usually
not found in a detector at this price. Our No. 4371 Detector is a handsome, strong and practical instrument,
very sensitive and generally popular.

NO. 4371 STANDARD MINERAL DETECTOR, shipping weight 1T pound. .. ..o $1.50

THE “JOVE” CRYSTAL DETECTOR HOLDER

A simple, handy and  low priced detector of great
merit.  Holds erystals of different forms and sizes without
any clampserews.  Holds erystals of different minerals at
came time-—change of contact from one to the other may
be made instantly and a sensitise point guickly found; the
correct pressure held constantly, all without using a single
serew or nut. The “Jove’ is an ideal detector bolder. 1t
is beautifully designed and hamdsomely finished. The metal
parts are finely nickel plated.  The base is porcelain with
a special black glaze finish that retains its lustre in-
definitely. Two centacting spring wires of diffcrent forms
are sent with each Jove Detector Holder.

NO. 8804 JOVE DETECTOR, shipping weight 1 1b..$1.00

-
{ <~ )
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ELECTROLYTIC BETECTOR

WITH SEALED-IN POINT.

(Must Be Used In Connection With Battery and Potentiometer.)

The Electrolytic Detector is one of the must interesting forms of
detector in use, It's operation depends upor the effect of electrical
waves on estremely small eleetrolytically polarized surfaces. A platinumn
wire of almost microscopie size is sealed in a glass tube. The end
of the tube is then carefully ground off so that only the eross-seetional
area of the wire is exposed. This glass tube is then immersed in a
small vessel containing acid and provided with a platinum electrode.
Connections for this detector are shown in the figure.

— Our Electrolytie Detector has no fine and delicate wire exposcd
as is the case in bare-point models, making the same extremely difficult to handle and very impractical because
of their difficult adjustment. The Electrolytic Detector is very sensitive and makes a most satisfactory and
interesting piece of apparatus for wireless reeeiving. We sugzest that every station ought to be cquipped with
one of them as an ausiliary detector.

DETAIL—Hard rubber composition base, metal parts lacquered brass, removable sealed-point electrodes,
brass binding posts, removable acid eup.
NO. 1605 ELECTROLYTIC DETECTOR, shipping weight 1 pound..........
NO. 1606 EXTRA SEALED-IN POINTS, prepaid. .......... ... ... ... "

B POTENTIOMETER NO. 530

The Potentiometer gives an opportunity of properly regu-

» Iating the current impressed upon the detector when detectors

2 of the electrolytic, coherer, perikon, or earborundum t¥pes are

el ur No. 530 is a reliable, well made instrument fully
worth the low price asked.

Many operators clzim that all mineral detectors may be
improved in sensitiveness by wsing them in connection with a
gond potentiometer and battery.  This is especially so with

e cathorundum and perikon,  Ev v complete wireless station and
— — experimental shop should contain o potentiometer,
DETAIL—Resistance rod. 400 ohms total: v tion by suitable steps, metal contact on brass rings, certain
and positive changes; base. hard rubber composition: nickelled binding posts.  Ifor use with detectors requiring
battery current. To be placed in shunt with battery and detector.  Over all size, 41%x2x11% inches.
NO. 530 POTENTIOMETER, shipping weight 1 pound........ ... DT TR $2.00

(S

NO. 1750 NON-INDUCTIVE POTENTIOMETER

A less expensive and more bulky form
than our No. 530, but satisfactory in opierit-
tion, appearance and  design.  Resistance
300 ohms; size 10x2x2 inches; polished wood
base, nickeled trimmings.  Efficient and good
locking.

NO. 1750 POTENTIOMETER, shipping
weight 1 pound $1.2

SILICON DETECTOR NO. 322

DETAIL—Genuine patented Silicon Detector, manufac-
tured under license from owners of patents covering the use
of silicon as a wireless telegraph detector. Hard rubber com-
Position base; all metal parts heavily nickeled; element sus-
pended on spring strip; adjustments, vertical or horizontal,
in any degree and to numerous positions. No battery
required.  Size over all, 416x2x31Y,  inches.

The Silicon Detector has always been a favorite
among amateurs for general service. It gives extremely
sensitive results with the least bother and is superior to
any other mineral detector in point of quick adjustment to
some scnsitive spot.  The No Siliecon Detector is an
especidly handsome and serviceable instrument. Its range
of adjustment and its scientifie construction assures exeel
lence of service quite out of the ordinary.

This is the first Silicon Detector liceused for amater
use which has ever heen offered at a low price, and in the
past has been added to thousands of amateur stations. There
still remains the oppertunity to other experimenters of adding this magnificent licensed detector to their outfits,
either as a first detector or as an auxiliary.  We are confident that this deteetor will prove of exceptional
sensitiveness, knowing as we do, its long distance rgcords achieved in the last few years. No better mineral
detector can be made.

NO. 322 SILICON DETECTOR, shipping weight 1 pound................. ... ... .. D0Q0A0a0000a000 $4.50




SOMETHING FLECTRICAL FOR EVERYBODY a7

ABOUT THE COHERER

As is well known, the Colierer was the first practical form of detector used in the transmission of wireless
signals.  While today many more sensitive deteetors have replaced this elassical jnstrument for practical use,
the Coherer still remains the only simple device which can be used for such purposes as the distant control of
power circuits, the operation of tarpedoes, boats, cubmarines, ete., by wireless, and the wireless explosion of
mines.

With the Coherer a great many things can be done that no other simple detector ean accomplish. For
instanee, in leeture work and pablie or private demonstrations, the Coherer is invaluable.  Bells, motors, lamps,
wuns, ete., can all be readily and visibly operated by wireless telegraphy when the Coherer is used.

The reason for this is that the Coherer is tie only known detector which will operate a relay.  All other
deteetors make the signals known by their action on telephone receivers.  The Coherer allows suftleient current
tn traverse it to operate 3 sensitive relay, which, in tarn, may be used to close the cirenit for any electrical
device.

1t must be understood that the Coherer is not nearly so sensitive to wireless signals as the mineral or
audion type deteetors.  In fact 150 to 200 mile raceiving is a difieult thing even when the best Coherers are
used, However, for  short distances (ordinarily from 1 to 5 miles in amateur use) the Coherer is a
mighty interesting and faseinating addition to any wireless set.  Furthermore, a very prolific fleld of
research and invention still centers about the Coherer. It is today the only instrument to which we can look
for the distant wireless cortrol of power cirenits.  Many internationally famous experimenters are at work on
thix subject and the ¢ al and honored Coherer may again come into its own.

ELECTRO-SET NEW STYLE MAGNETIC CO_HERER

We herewith present the latest model of our
new style Magnetie Coherer, a se sitive and prae-
tieal desiyn, developed anl manufactured by us.

Iustead of employing silver filings in contact
with two horizontal metal plugs, as used in the
old style eoherers, we use a4 mag tized steel
needte dipping vertieally intn a quantity of silver
plated iron fillings, which rest on, and make con-
tact with a enp sunk into a brass plate The
working parts are enclosed in a thick glass tabe.
The magnetized steel nemdle i regulated by a
brass thumb screw and lock nut, which projeet through the top of a heavy brass support. The usual decoherer
¢an cleetric bell whose hammer taps against the enherer) is supplied ta decohere the fliings after the passage
of each wave.

We claim for onr new style coherer that it i< casier of adjustment, more reliable in action and fully as
sensitive ax the best types of commerciat cohierers (instraments which the general public have not heen able to
securc.)  For lecture room and demmnstration purposes, it is exceptionally desirable beeause of its reliability
and simplieity.

DETAIL—Mahogany finished  piane rubbed  wood b
decoherer mounted o siame base; size 3 inches ove

Connections for coherer detector chenit (uw uned) are shown i Figo 7, page 6. ‘The serew “A” s
Towered so that relay "R is elosed. 1t ds then slowly raised until the relay just opens. 1f the retay has
been hitherto adjusted to its most sensitive point the coherer will now operate the relay when eleetric waves
are present,  The deeoherer fs actuated by the relay.  We recommend polarized retays for hest wotk.  The
sensitiveness of the coherer is limited by the reliy used in connection with it. A potentiometer or rheostat
should regulate the battery enrrent flowing into the coherer.

NO. 1012 NEW STYLE COHERER, complete with decoherer, as deseribed, and 1 bottle filings, shipping

weight 3 pounds. ... 0oaaaaa Doao .

NO. 1013 SILVER PLATED RON FILINGS. per small bottle. .

trass parts lacquered; regulation cleetrie bell

]

ELECTRO-SET “STANDARD"” COHERER
This little instrument is made up of nicely lacquered support- NO. 1010
ing posts on a polished wood base. The plugs are of brass, silver-
plated. It may be used in conneetion with a relay, te explode
wanpowder at a distance, operate sonnders, motors, ete, It mukes
an interesting and instructive experimental instrument. we furnish
the Coherer either alone, or with a Decoherer arranged on the same
base. A bottle of filings (silver and vickel) is furnished free.

NO. 1010 COHERER ONLY; shipping weizht 1 poand. ... $ .75
NO. 1011 COHERER AND DECOHERER; shipping weight 2
pounds . coo.oiee 0000000000000a000a00 e 1.00

NO. 10110 PRECISION COHERER AND DECOHERER, regulation pattermn, provided with special micro-
meter plug adjustment, on handsome base, all parts beautiful lacquered and polished; suitable for
best experimental and leeture Work oo oo iiiiiiiiiii s e Q00

Jackson, Mich.
Gentlemen: | have had the pleasure of listening to a 1 K. W. Set thirty-five miles distant with a piece
of your Galena. It came in so loud that 1 could hold the phones three feet away from my head and hear.
224 Grant St. LEON BARTHOLOMEW.
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ELECTRO-SET FIXED CONDENSERS
IN HARD RUBBER COMPOSITON CASES

Electro-set Fixed Condensers are properly caleulated in capacity for use
in the detector and phone circuits in wircless telegraphy.  Only the best grade
of tinfoil and dielectric are used and every detall of construction is carcfully
superintended,  These condensers are conveniently small in size, but not too
small to allow of proper insulation and scaling.  They combine compactness
with good looks and are especially desirable for use in cabinet sets. FEleetro-
set Fixed Condensers are mounted in handsome, polished, hard rubber composi-
tiontion moulded cases and are provided with nickeled binding posts of large
size.

A good fcature of these condensers is the provision made for fastening to cabinets or table. For this
purpose holes are moulded in cither side almost through the top. The thin luyer of composition at the top
may readily be punched through, if it is desired to screw the condenser down.  However, if it is desired to
leave the instrument free, the top surface of the case need not he marred by ugly holes.

Eleetro-set Fixed Condensers are strongly recommended both for their splendid appearance and proper
capacity for best results.

NO. 1678 CONDENSER, size 2%x3%x1 inch over all, shipping weight 4 ounces. ... ......... ... . $0.50

ELECTRO-SET DETECTOR OUTFIT
CONTAINS 41 PIECES

The Electro-Set Detector Outfit is one of the
finest devices ever marketed for the eleetrieal and
wireless experimenter. It brings within his reach
a splendid array of materiuls for making and
experimenting  with  almost all types of mineral
detectors. Iteretofore it required an outlay of
from £10.00 to $15.00 to allow him to experi-
ment in the fascinating fleld of detectors.  With
the Electro-set Detector Outfit he ean deterine
fur himself the advantages of the various minerals
and crystals used today. He can muke 10 to 12
diferent types of detectors with different  adjust-
ments and minerals.

Try out combinations and minerals for your-
self.  Not all the successful detectors have been
invented yet. Possibly you are the one to dis-
cover a new type.

The Electro-set Detector Outfit will open up a new field of cxperiment for you. It is indispensible in
any wireless station, no matter how far advanced. It may he wsed as oan auxitiary detector set—~for break
downs, repairs, tests, replacements, ete. The Electro-set Detector Outfit is a veritable handy box in a
wireless station. All the parts supplied with this sct are only the best. Any detector econstrueted with
our outfit will be practical and efficient and possess all the Gualities of professional handsomeness and

usefulness. LIST OF CONTENTS—a41 PIECES
3 Hard Rubber Composition Bases, size 234x31;. with hollow bottom and beveled edges.
6 Nickeled Binding Iosts. )
1 Special Nickeled T Suppoit Tost with knurled thumb serew adjustment,
1 Speeinl Massive d Drass Support Post (syuare) with thumb serew adjustment.
1
1
2

A ¢
Squarc Brass Nickeled Side Milled 'ost with thumb serew (for mineral holder) . 1
Crystal Cup with 3 screws for fastening minerals. 1 inch diameter, .
Brass Stamped Crystal Cups, for soldered mineral contacts, with 8-32 serew thread shank.

6 inches 8-32 Threaded Brass Rod.

1 Wood Box coutaining low temperature alloy.

3 feet Phosphor Rronze Cat-Whisker Wire.

1 Hard Rubber Composition Handle, 8-32 brass bushing % inch long.

1 Hard Rubber Composition Handle, 8-32 brass bushintg ineh long.

1 Small Ilard Rubber Compesition Knob, with R-32 brass bu-hing,

1 3-Jawed Chuck and Rod, handsomely finished, for holding cat-whisker wires.

3 8-32 Brass Hexagon Nuts.

6 8-32 Machine Serews.

8 Wood Cartons containing minerals as follows:
Triple “*A”" Grade Galena. Triple A’ Grade Zineite.
Triple ‘A’ Grade Silicon. Triple * Grade Copper Pyrites,
Triple “A” Grade Carborundum. Trinle A" Grade Borite,
Triple A’ Grade Molybdenite. Triple ""A’™ Grade Tron Pyirtes.

All parts, please remember, are of the highest wrade and ave finished in the handsomest manner,

All metal parts are of solid brass. The complete outfit is packed in a neat wooden hox, with slide cover.

This set represents the best value possible. and it You were to attempt te buy the parts separately they
would cost you not less than $5.00. We will ship our Eleetro-set Detector Outfit anywhere in the world upon
receipt of the very low price we ask.

NO. 10010-M ELECTRO-SET DETECTOR OUTFIT, complete as deseribed, shipping weight 3 pounds . . . .$3.50




IMPORTANT! e
SPECIAL SUPPLEMENT

Applying to Catalogue B-2
CONTAINING

REVISED PRICES
NEW MERCHANDISE

EFFECTIVE JANUARY 15, 1917.  ALL PREVIOUS PRICES WITHDRAWN.

The cpening of the year 1917 finds the merchandise
shortage more acute than ever. Prices of metals,
rubber, fibre and other raw materials are soaring

higher and higher. Factories are rushed with war
orders. Deliveries of finished products have become painfully slow.

Because of these unprecedent conditions, The Electro-set Co. in the
interests of its customers, has inaugurated this extensive revision
to its catalogue.

Where absolutely necessary we have increased our prices. (Inevery
such instance, however, we have met our customers half way.)

We have added new items to fill in the gaps made by discontinued
lines and as substitutes for them.

Also we announce several new items which we know will interest you.

We are prepared to give your orders immediate attention under the
new schedule.

The Electro-set Co. is bearing a great part of the burden of present
conditions.

We trust that we will receive a continuance of your patronage.

THE ELECTRO-SET CO.
CLEVELAND, OHIO

We urgently recommend that first and second
lMP R NT choice be listed in your orders. Especially when
o ordering wire give alternate insulation and size
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14
15

16

17-19
20

21.24
26

a7

28

31
33

34
36

37

621

8001
10AB

128C

DESCRIPTION

New Price

1/6 K. W. Closed Core ‘Transformers............ Discontinued
1/6 K. W. Closed Core ‘Transformers............ Temporarily
Anchor Gaps ... v Increase 10%
1% K. W. Flexible 'h.nmh»nnm ..... REDUCED TO $12.25
% K. W. Flexible Transformer REDUCED TO 16.25
1 K. W. Flexible Transfo 19.75
Llectrolytic Interrupter 2.85
Renewal Rod, eaeh.......... ... ... 25
% inch %park @fllc 0owoo000c0a0ana0acos 3.15
2 inch Spark Coil 8,25
Senior Spark Gap....... .. .. 1.15
Rotary Spark Gap (greatly mmm\ ed and remodeled) 13.00
Rotar\ Spark Gap (Marble Base) . oo Discontinued
5 inch Rotary Disk Only. for % inch Shaft....... .00
Rotary Gap Standards and Flectroder. complete. 1.50
Rntm‘) Spark Gap (gveatly fmproved)............ 7.00
Rotary Spark Gap (greatlv improved) .. ... ... ... 6.00
3 inch Rotary Disk Only. ... . .o.oo e e 1.65
Stationary Electrodes, complete, 1.15
Fntire Page
Leyvden Jar., % pint... oy 150
Leyden Jar, 1 pint...... ... ... ... 1.75
T.eyden Jar. 1 quart.... . 2 00
Leyden Jar. 2 quarts.. 2.50
Transo Wireless Key.. B aoo o 1.55
Helix ............ .. o e Discontinued
Oscillation Tlelix ... 6obaconoa0anadna Discontinued
Antenna Switeh (nnpmu«l) .................
Ground Switches ....... ... YO INCREASE
These switches are now supplied only with our new,

waterproof, non-warping ashestes hases at no

extra charge.
Hot Wire Meter, 0 to 3 amperes. .. .............. 3.75
Hot Wire Meter, 0 to § amperes. . ... ... 3.75
Hot Wire Meter (600 mile 1mperus) 0 to g rmpmo: 4,50
Line Protector ........... ho00DORo000000000 2.50
Entire Pages . .............. \'0 INCREARE
Aundion Battery . ... Discontinned
(NOTE: We recommend substitution of our spe-

cial. long-life No. 12 Type S. C. batteries listed on

page 20.)
Buatteries for Aundion, Correction in Ship. Wits.

10 Batteries weich 1 lhs,
12 Battevies weich 5 lbs,

Entire Pages ... .. \l) INCREASE
Jove Detector ... ... ... e e 1.25
Electrolytie Detector ........ Goocc0ooennn0oo0a Discontinued
Sealed-in Taoint ... ... i .. Discontinuead
Non-Tnductive Potentiometer . ... . ... ... .. Discontinued
Coherer—Now  supptied with special Yon. Sitvered

Eilings e Reduced to 200
Silver Plated Tron Filings...................... Discontinued
Deteetor Outfit .. ... ... ... .. 4.00
Entire Page .......... NO INCREASE
Radio Variable Condenser Mounted 3.75
Radio Varirhle Condenser Mounted 4.80
Radio Variable Condenser Tumounted 3.30
Radio Variable Condenser Urmonnted 4.35
Navy Coupler, enlarged and improved ... ........ 9.50
Entire Page ... ....oiaie... NO INCREASE
Double Slide TUMET .+ \tvsrr ot 2.25
Blitzen Wave Meter, 150 to 600 meiers 7.50
Blitzen Wave Meter, 600 to 2000 meters. ... ... 9.00
Constant Amplitude Buzzer......... ............ 90
Red Mead Receivers.............. NO INCREASE
Brandes Superior Phones............. . 5.50
Brandes Superior Phoners (leather head }mn.l) 5.00
Single Superior Receiver.............. o 1.85
Single Receiver Set (with band and cord) 300
Brandes Trans-Atlantic Phones................... 10.00
Brandes Navy Phones. ..........c. ... 14.00
Murdoek Single Head Set (1000 ohm)............ 2.50
Murdock Single Head Set (1500 ohm). ... ........ 3.00
Single Leather Head Band........ ... .. ........ .60
Double Leather Head Band............... ....... 1.25
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39
40
41
42-43
45
46

47

48
49

51

52

53

54
55

56

57

58
59-62

Cat.
Number
203
205
206
207
208

801
1601
1690-A
1691-B

3-LD
B-28

B-32-4
B-32-16
777

DESCRIPTION

German Silver Head Band....... ... oiioonn

3 foot Cord

3 foot Cord cooa .

Double Cord .. «ovvivereninn s

Double Cord . ... eaen

Batire Pame ..o

Spark Gap ... e

Detector ... oo b8 aC0G00080 000000000

Single Slide Tuner. ..o e e

Double Slide Taner, greatly improved. ... .. .

Prices all Withdrawn., Note Prices ou Individual
Instriments.

Entire Pages ..o NO INCREASE

Transmitter

Binding Posts, increase over List Prices..........

Midget Switch Points, per QOZ . e et e ..

Small Switch Lever. ... .o

Composition Nnobs ... NO INCREASE

NOTYE CORRECTTIOX: No. (-3 Knoh, priced throngh
error at I0¢ should be 4c; No. C.4 Knobh priced
through crror at 4c should he 10c.

Brass and lron Muachine Nevews, 1lesazon Nuts.

Cap Nuts, Washers ..o INCREASE
Threaded Brass Rod.............. L. INCREASE
Tin Foil, per Th. oo
LT T - T I
SHUGES e v v venr e iinanae e et

Small Vibrater ...
Brass Strips, Rod, Tubing
All Tubing over % inch Diameter

All Rod over % inch diameter.........

llexagon Brass Rod......ooiiiiiieeeeers
Brass Sheeting . ....ovrenioriicriacareees
Aluminum Sheeting . ..o iiiriar oo s
Copper Bar ... iiiaiaes INCREASE
ZANC ROU o v oot m e e s e

Hard Ruhh.e'r“b jeel 14 inch thick..NO INCREASE

llard Rubber Sheet will hercafter be sold only in
14 inch thickness, %. 3/16 and 3% inch Sheeting
discontinned temporarily.

Vulvanized Fiber Sheet in % inch (hiCkrllL;'sé only. .

Vuleanized Fiber Sheet............... REASE
\Vuleanized Fiber ‘lubing, all sizes

YTransformer Iron .o oo .INCREASE
Iron Core Wire, per Moo iiu v corners -

Card Board Tubing, NEW QUALITY, greatly im-
proved, extra stronws, tinest |u~m~ur:||)lc.l.\'CRE:\SI‘l

Cellulae Tubing . ... oo v INCREASKE
(Not liss than "3 inches sold)
MAGNET WIRE ........ .. ..---- INCREASE

Not less than 1 Ih. sold in sizes Jarger than No, 26.

iigh Tension Cable INCREASE
tiard Drawn Copper Aerial Wire, MPoococoooo 0000
Hard Drawn Copper Aerial Wire, Tho .o 00 5
Llectro-set Stranded Cable, per 100 feet......vh..
Helix and Ground Wire, sizes 1, 6, 8, per 1b......
Tvon Guy Wire, per Iho oo iveivnavenes
Annuneiator Wire, per 750 foot Coil oo
Key Socket ... .. 0000

Attachment Plug oo o oo
sSeparable Attachment Plugs. .o e 0o
Cleat Receptable ... . e iiiiiiiarrrnnes
Snap Swifch ... e
S. P8, T, Switeh. ..o i e
S.P.D.T. Switeh. ..o e

D. P. 8. T. Switch
D. P, D. T. Switeh
Current Tap .....
Current Tap .......
Cartridge Fuses

Detector Cups and Crystal Holders, all INCREASE
German Silver Wire................. INCREASE
Nichrome Wire .. ... ... i i D
Convenient Parts ................All TNCREASE

Entire Pages ....................0 NO INCREASE

New Price

.50
Discontinued
1.75

1.50
30%
25
.08

50%
Discontinued
Discontinued
Discontinued
Discontinued
Discontinued

50%
Discontinued

Discontinued
o
Discontinued

0

50 %
10%

50%
20%
.55

Discontinued
" 20%
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63-69

70

7

72
73

74
75
76

77

79
80

81
82
83-85

87
88
89-91
92-93
93
94

97
98

99

100-101
102-105

105
106
107

108-109
110-112
124

Cat.
Number

9000
0700
303-A
3030-B
305
306
307
555-X
556-X

3737
0230

DESCRIPTION

NO INCREASE on our surprisingly low prices o
Flashlights, Bulbs, Batteries, etc.

Experimental Light Outfit.......................

Pear Push Button: Unable to secure inexpensive
style now listed. New, handsome, ivory tipped
Pear Push, exch .......... ...y

Midget Push Buttons, each......................

Wood Base Switches, INCREASE on euch Switeh. ..
Composition Connecting Plug.............. .....
Push Switch ... .ottt
Push Switch ............... oo

Push Switch ....... ... ccone. L
Miniature Porcelain Receptacle.......... e
Candelabra Porcelain Receptacle. .. .............

Ediswan Socket
Ediswan Socket

Pin Sockets .....
Telephone Induction Coil.......................
Geissler Tubes ........coovivnin
Electric Bell ...
Watch Case Buzzer.......... ...
Galvanometer
Rheostut . ....
Rheostat  ......
Rheostat .. ... 0ot
Rheostat ..........covvuveeoineen .
Bell Ringing Transformer............. REDUCKD
Little Jeff Transformer............... REDUCED
Entire Page ........ ... NO INCREASK
Little Hustler Parts.............coovevaenon
Knapp Leader Motor............c.ooiinev s
Peerless Motor . ...........iieei i
Peerless Motor ...... 00000000000DABA00A0AA .
Peerless Motor .......... ..o ooa
Giant Electric Engine. .......... ..ot
Knapp Type 8 Motor Generator.................
Entire Pages .......vvvnneernnns NO INCREASE
Induction Coil .........c. i
Household Medical Coil............... ... ...
Home Medical Coil....... ... ...t
Home Medical Coil....... .. oo
Vibrator ......... e REDUCED TO
Entire Pages ..................NO INCREASE
Dry Storage Cells............ .. .. ...... ......
Electrolytic Rectifiers, greatly improved. sold only
in sets of sets of four, per set.................
Type 62-63 Switch Board Meters, net............
Static Machine ............. ... ... ... . .......
Experimenters’ Tesla Coil.......... ...........
Learner’s Telegraph Set, 4 ohm........... .....
4 ohm Sounder............ .. .o,
20 ohm Relay.........covviinvinn i,
50 ohm Relay....... ..o ii i,
100 ohm Relay........ ... oo ..
Polarized Relay, 20 ohm.......................
Polarized Relay, 50 ohm.......................
Entire Pages ................... NO INCREASE

Electric Trains: All prices withdrawn., Send fur
new catalogue showing complete line. We save
you money on trains.

Chemeraft ......... .. . . . i

Pair Phones, per pair..........................

Heating Apparatus: Prices withdrawn, Send for
new list.

Farm Lighting Plants................ INCREASE
Entire Pages .................... NO INCRIEASI

Tools, &ll ..., ot

New Price

.10

.65
Discontinued
.30
.50
40
70
.90
6.75
9.00
1.75
2.24

.90
2.50
1.35
2.25
3.60
1.50
4.75

1.75
3.00
4.00
6.75
9.75

Temporarily
Discontinued

7.50
2.50
Discontinued
Discontinued
1.50
1.00
2.25
2.50
2.75
7.50
7.75

2.50
9.00

20%

Discontinued



NEW ITEMS OF INTEREST

Below we list a nwinber of new specialties the gquality of which is equal to the
other splendid vglues listed in our regulwr eatalogue.  Feel free to order any of them
with the understanding that the usual Eleetro-set cusrintee goes with cach one.

!
HIGH RESISTANCE POTENTIOMETERS

Standard Clapp Lastham gector style. mounted on slate base, Size about 214 x t
inches. Three binding posts. 4000 to 5000 ohms. insuring long life of hatteries. Espe
cially designed for use with "I}’ lhattery in Audion and similar cirenits.  Ilas carbon
contact rotary lever adjustmuent.  The finest wireless potentiometer made,  Shipping
weight 2 1bs.

No. W-743 Graphite Potentiometer.. ... ... ... .. . .. ....... . ... $2.25
POTENTIOMETER RESISTANCE SECTOR

4000 to 5000 vhms, same as used on above Potentiometer Noo W.T13. Semi-cirele
graphite sector, diameter of are, 3 inches,

Ends are copper-plated to insure gowml contact or to solder connections.

No. 743-A Poteutxometer, shipping weight, 1 1b, carefully packed to insure sufe
transit ... ..

JOVE RECEIVING TRANSFORMER

An exeeptionally tine litlle eoupler, as neat
and efficient as any ever designed at the
price.

tlas 15 tups brought out te contact points
monnted on the side of the primary eabinet
and - controlled by a quick acting radial
switeh.- -making rapid variation a featuro.

The secondery is woutnd with fine silk cov-
ered wire having 6 taps hrought out to ihe
eontact points on the end of the drom and
controlled Ly a quick acting self-adjusting
spring type lever.

The secondary is direet connected to biwding posts mounted on the back of the pri
mary cabinet, thus avoiding noises in the receivers and breaks in the messazes due to
loose and nn]nlto(t contaets,

Handsomely finished in cherry, having all metal parts highly finished in polished
brass.

Ias all the features of Receiving Transforiners Leing sold at double the privce.
Size over gll 14 inches long by §% inches wide by 1% inches high,
No. 8834 Receiving Transformer (pustage weisht, 8 1bs.)y. ... .. ... ... .. ... $9.00
SOLDER AND SOLDERING PASTE
No. 7601 Aluminum Solder, for soldering aluminum. The finest and most efficient

solder ever made for this purpose.  Comes in convenient small rods for mmateur
use. Length, 2 inches: about 3% ineh dimmeter.  Prepaid, per piece $

No. 7602 Aluminum Solder Paste, for use with aluminum solder only. Jakes solder
flow freely and weld properly. Per 2 oz, can, prepaid.. ................... $0.13

No. 7603 Solder Paste, for all metals aud solder excepting aluminum. Economical in
use wnd perfect in perforsance. Per o oz, can, prepaid. ..o 0o oo $0.13



THESE TWO NEW BOOKS SHOULD BE IN EVERY LIVE SHOP

EXPERIMENTERS' LIBRARY—$2.85

Order these two books now and get results,

Wireless Stations,"’

outfit amd

et

‘‘Experimental

moessitges everywhere,

It is the only up-to-date

hook showing new amplifying and oscillating andions.

pp—$1.50,

CExperiments,””

Cloth,

by Kdehn:n deseribes the new

1216 Edition. shows how to make your own

272

sci-

entifiec wonders and inventions and shows how to make your own

Cloth, 256 pp., fully illustrated,
Roth volunes (formerly $3.50)—-only $2.85.

apparatus the way you want it.
$1.50.

2 Ihs, extra.

Postage on

Both splendid volimes arve up-to-thesminute in every particu-
ler. Yon tike no risk in ordering, as you may have the privilege

of return after three days’ examination.

Order Now.
NEW TYPE ‘‘R’* THORDARSON WIRELESS TRANSFORMERS

The last word in wircless transformers, The handsmnest in design and most efli
cient in operation that ever were brought to the notice of wireless amateurs.

New mug
netic leakige shunt adjustable by lever action. Safety spark gap.

Fully mounted, ready

for use. The bigz, long distance record breakers.
Cat, No, Rating Height Width  Length  Amperes Wt Price
4200 % K. W, ar 415" 9” 1to 6 28 $20.00
4300 % K. W, To" 5% 10” 2t 9 ha 25.00
14100 TK. W, 14" 6" e 3 to 11 6 30.00

Every Wireless Experimenter
Should use our Famous Specialties

RED HEAD 2,000 OHM PHONES
— AND — )

ARLINGTON TESTED MINERALS

Known the world over as the best in their respec-
tive fields. Try themonce you’ll use them always

They increase your receiving range.

Send 25¢ cents with your next order for an indi-
vidually sealed NAA Crystal. Specify whether
Galena or Silicon is wanted.

Your Money back if you demand it.




SAVE MONEY ON FLASHLIGHTS—SEE INDEX 29

ROTARY VARIABLE CONDENSER NO.

GUARANTEED
The Best You Can Buy

We hereby guarantee our Rotary Variable Con-
densers to be the best you can buy for the money
and are ready to back this statement by immediate
adjustment of any unsatisfactory purchase. {

The following claims by the manufacturers are quoted verbatim.
particular,

Our production of a regulation vane type air diclectric condenser at a low price was a typical accomplish-
ment. It is a condenser such as amateurs have always sought for at a price far below those which bad been
in force previously. This new condenser is, in spite of its low price, characterized by the qualities which have
always been noted in our apparatus, namely, good materials, good design, and good construction. We belicve
that this condenser is superior in constructional detail and wotking efficiency to any on the market and offer
it with our usual ""money back’* guarantce. In appearance it is cecidedly attractive, and its sturdy construction
insures lasting service. We are confident in our belief that this condenser is the cheapest and best variable
condenser of this design ever offered for amateur use aud unhesitatingly recommend it for such use in combina-
tion with any class of apparatus. [Its capacity is such that it may be used cfficctively either in series with the
primary or in parallel with the secondary. In addition, it is just the condenser for its effective use in a wave
meter combination, if the amateur desires to wind an inductance and have the combination calibrated.

DETAIL—Muaximum capacity .001 mfd., air dielectric; regulation type semi-circular metal plates. 43 in
number, 21 movable, 22 stationary, separated 1-32 inch. Complete case and top, polished black hard rubber
composition; knurled knob handle, arrow indicatoer, nickeled binding posts, 180 degree scale. Size, 4% inches
diameter; 4 inches high; shipping weight 2 pounds.

This condenser is the only practical type for oil immersion, since its construction is absolutely leak-proof.
By filling the moulded case with boiled linseed or eastor oil the natural capacity may be increased five times.
No transparent case condenser can be built that will give you this splendid characteristic. A variable condenser
is indispensable in any advanced wireless station. It will increase your range and tuning power, Get a
rood one.

NO. 366MV VARIABLE CONDENSER, as described . ..

ROTARY VARIABLE CON- | ROTARY VARIABLE CON.
DENSER NO. 368MV DENSER NO. 367MV

They are substantially true in every

P

This condenser has a capacity of .0005 mfd. and
will be found suitable for use as a secondary multiple
condenser for the average wave lengths. It is In

cvery way a handsome, splendidly operating instru- - l"\l’r\l']lsillc:nd(‘elllllsi?l = lﬁc?i?t‘crl);su::el'sc:;wi:stl?:r I:'"-

. 361 ssentials. ors case.
ment and offers the best value obtainable for the Some prefer a condenser which shows the move-
price. ments of the interior parts and this instrument is

DETAIL—One-half size No. 367MV; 11 mov- offered to satisfy this demand.

able plates, 12 stationary; interior construetion sim- DETAIL-—Same construction interior as No.
ilar to No. 366MV; transparent case; hard rubber 366MV, described above.  Capacity .001 mfd.; ease
composition top with scale. Size 4 inches diameter, transparent, exposing interior working of condenser.
23 inches high; shipping weight 1% pounds. Nize, 4 inches diameter; 334 inches high; shipping

weight 2 pounds.

ROTAR'Y VARIABLE CONDENSERS will add 50 per cent to the tuning efficiency of your station.
Used in various ways, they will either lengthen your natural wave or decrease it at will. It is easy
19 make a gnu.(l wave meter with our Rotary Variable condenser. The indispensible book “low ta
Conduct a Radio Club,”” price 50 cents, will tell you how. Send for your copy today.
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ELECTRO SET “RADIO” VARIABLE CONDENSERS

In presenting these excellent instruments to our
customers we feel confident that we are offering one of
the finest and most effieient types of rotary condensers
that are made today. Not only is the workmanship
exquisite but the design and general makeup are all
that could possibly be desired.

These instruments are made in two sizes. No.
1680 has 21 plates and a capacity of .0005 microfarad.
No. 1681 has 43 plates and a capacity of .001 micro-
farad.

A distinguirhing  feature of Electro-set Radio
Variable Condensers, is the fact that they may be
placed in a horizontal position, the movable plates
remaining in any position without the use of counter-
- weights or halances. This feature makes them especially
desirable for cahinet or panel sets. The case is made of hard drawn brass, dust proof, finished in rubberoid
black. The eover ar top is made of genuine turmed hard rubber, and is provided with a nickeled dial, pointer
and stonping pins.  The case may be filled with castor oil, thus increasing the working capacity 5 (five) times.

Variable condensers are indispensable in modern wireless wmk, Used in various ways they will either
increase or decrease the natural wave length. The tuning eharacteristics of any station will be improved from
50 to 100 per cent by the addition of one or more of thue instruments.

Size over all, No. 1680, 3x414 inches. Size over all, 1681, 334x414 inches.
NO. 1680 ELECTRO-SET "“RADIO" VARIABLE CONDENSER, shimring weight 2 pounds. .. ... ... $3.30
NO. 1681 ELECTRO-SET “RADIO” VARIABLE CONDENSER, chipping weight 2 polllld.s S
NO. 1630 CONDERSER, unmounted. .. ....ouutn i s ieee it eaeennnnns
NO. 1681 CONDENSER, unmounted

ELECTRO-SET “SENIOR” LOOSE COUPLER

This instrument is priced at from 20 te 50 per cent
lower than any other instrument equaling it on the
market.  Made throughout in the most approved style
and of the best materials, it is indeed an instrument
which we are prond to offer to our customers. The
wood parts are finished in pelished mahogany and are
carefully screwed together, not nailed or glued. They
will not fall apart or warp as do the instruments of
some manufacturers. The eare which we exercise in the
manufacture of this coupler is the same painstaking care
which we use in making our best and most expensive
instruments.  In fact our “Senior” Coupler has been
used with the greatest success on long distance work,

g from 1000 to 1500 miles being covered with ecase.
The windirgs me made over non-warping speeial tubing and only the best grade of silk covered copper wire is
used. Silk covered wire is almost double the cost of enameled wire, but the results in loose-coupler instruments
make its use very dnlmhle In fact cnameled vire has a condenser effect due to its high dielectric value that
makes it ineflic-ent for inductively coupled wircless instruments.

Our *"Senjor’” Loose Couplgr will respondl. naturally, to wave length of 1800 meters, which figure is
increased by the wave length of the acrial system itself. A good loading coil will further increase the wave
length te approximately 4000 meters.

SPECIFICATIGNS—Wood parts mahogany finished and polished, metal parts gold lacquered brass. Primary
varied by eflicient slider. Secondary varied by rotary switch lever in ten steps. Windings of silk insulated
wire. Size over all 5x6x14 inches.

Our “Senior’” Loose Coupler is an excellent value, and has proven to be a most popular and desirable
instrument, It bus given universal satisfaction. This year's modal has heen greatly improved and will no
doubt preve even more popular than in the past.

NC. 1696 “'SERIOR LOOSE COUPLER, xhlmung weight 10 pmuul.\ ............................... $6.85

NO. 1696 “A” “SENIOR” LOOSE COUPLER

Thix instrsnent is the finest type of reeeiving transformer built in the regulation slider pattern. In size
and design it is almost identical with our No. 14935 Loose (uuphr However, there are many refinements that
place it far above the ordinary run of insttuments. The primary and secondary ends and the support post for
tlhie secondary slide rods are of genuine hard rubber, beautifully turned and polished.  Every part where leakage
is at all liable to oecur is r.lrcfull) insulated.

Our No. 1696 A" ¢oupler is an extraordinary instrument. Tt is particularly and strikingly handsome
and busivess-like in appearance, it is ultra-eficient hy reason of the carefully selected materials and accurate
werkmunship.  Silk covered wire is used throughout. The sizes an¢ proportions are accurately caleutated.
Windings are made cn_non-warping, nou-shrinking tubing. Details have received more than detailed attention.
NO 1696 ““A” LOOSE COUPLER, as described, shipping weight 10 pounds. . ..o v uie e onn.. $12.00

Brooklyn, N. Y.

Gentlemen: 1 received your wireless minerals 0. K. and will say that the Galena is the most sensitive
mineral that has been my fortune to run across, and if used inteiligently is a close second to the Audion.
104€ 44th St. CLARENCE WEST.
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THE CAMBRIDGE TUNER
FOR LONG WAVE LENGTH STATIONS

There is an increasing de-
sire among those who are se-
riously interested in radio work
to adapt their stations to those
wave lengths which are used by
the great transatlantic stations,
such as Tuekerton, Sayvitle and
others in process of ereetion.
These stations have been the
sole means of communication
hetween this country and CGer-
many during the great Euro-
pean struggle now in progress, and employ wave lengths mnning from 10,000 meters upwards to about 15,00¢
meters.

The general tendeney in high power radin work is all in the direction of arcs, altermators and other forms
of maintained wave generators, and invariably toward very long wave lengths, which ure essential to such
equipments and the high powers used. It should be understood by the purchaser that many such stations are
not audible without the use of a ticker, oscillating audion, as deseribed hy Armstrong and othe or some
other means of breaking up the waves into audible groups or beats, but where such means are ava able, work
of the most interesting charneter may be done, and several of our customers report reception of signals from
Naten, Germany, with fair regularity.

The Cambridge Tuner is designed only for thiese long wave lengths, that is 2000 meters up to about
15,000 meters. It is wound throughout with double silk covered wire, on eylindrical tubes, 674 inches and
77% inches in diameter respeetively.  Tuning is done entirely by switehes and all sliding contaets are eliminated.
The primary is entirely enclosed in a Jandsomely finished mabogany cabinet opened at ane end to receive the
sliding secondary.  All metal parts are nickel piated brass, except switeh contacts, which are silver plated to
insure the highest degree of conductivity, The total Iength of the instrument is 34 inches, while the cabinet
enclosing the primary is 10 inches square by 13% inches long.  Primary has 34 taps brought out to switches.

The instrument is designed to permit close tuning on the primary and very louse coupling between primary
and secondary, which is quite essential for majutained wave reception,

The secondary coil is equipped with an 18 point switeh for varving its inductance.

We ecan recommend this tuner to schaols, colleges, students and elecetrical laboratories in general as opening
a field of great interest and in line with the latest and best thought of the world’s greatest radio engineers.

NO. W610 CAMBRIDGE TUNER 50poaaaa0000aaa Cveiieea. .00, 84000

<%

ELECTRO-SET “NAVY” LOOSE COUPLER
YOU'LL BE PROUD TO OWN ONE

In response to the demand for a really gaod “Navy"
type of receiving transformer at a within reason price we
herewith present our newest praduct in this field.

The “Navy” type of coupler has heen a very much
abused instrument.  Bvery “fy-by-night’” mail order house
(so-called) and a great many amateurs, posing as manu-
facturers, have produced what they termed “navy receiving
transformers.””  Having phatographed their model and ad-
vertised it, the uninitiated were often persuaded to buy,
only to learn, to their sorrow, that it is mighty casy to
wdvertise poar goods attraeti

h |

It is not easy to build a good *‘Navy’’ type coupler. = 1 d
1t is a preeision job and requires high grade equipment T —
and labor. The Elcetro-set Company have desimed, and now offer to their friends and prospeetive fricnds, a
really good navy receiving transformer at w reasonable price, s not, by any mens, the lowest prieed.  But
we do claim that it is the lowest priced in the end. Our navy couplers were not built to meet a price.  They
were built first—the price was made later.  The fact that the price is low is because of lurge and eficient
production in practical and efticient shops.

SPECIFICATIONS -Woodwork, hand polished, mahogany flnished.  Windings of hest silk covered magnet
wire.  All metal parts gold lacquered brass,  Primary variation by two sets of rotary tumed brass eontaets,
admsted by generous hard rubber composition knobs,  Left side knob tunes in large jomps: right hand knebs
tunes in very tine gradation,  Secondary varition by a 10 point rotary contaet set, with turned brass switch
contaets,  Natural wave length, approximately 2000 meters; loading eoil will double this wave length.  Size
over all 6x6x14 inches..

Eleetro-set Navy Loose Couplers are maede in two styles. Type W is made entirely of well seasoned
weod, earefully stained and rublied and sefected for its insulating properties. 1t is indoubtediy the finest Tow
priced coupler made today.  Type “R™ s e with all contact parts of gesuine hard rmbler, such as ends,
seconds panel and rod supports,  Type is eatra efficient and can be used for the most advanced kind
of wireless work.  Both types are beautifubly made and finished and both of them represent values from 20 to
50 per eent greater than usual.

TYPE “W"” NAVY LOOSE COUPLER, as deseribed, shipping weight 10 pounds. . ... oot ..$ 8.75
TYPE ““R"’ NAVY LOOSE COUPLER, hard rubber construction, shipping weight 10 pounds. ..., ....... 13.50
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BLITZEN RECEIVING TRANSFORMER

This is a variometer type coupler but it must be
understood that it is not a variometer; the principle in-
volved being entirely similar to that of the regulation
models.  The design is radical but in every way practical
and efficient.  Splendid workmanship and extraordinary
ease of operation characterize this instrument. Windings
and switch panels are of genuine hard rubber. Woodwork
of genuine mahogany.

SPECIFICATIONS—\Weight 21 ounces; shipping weight
about 2 pounds; dimensions, 4 inches wide, 4 inches high
and 6 inches deep; wave length up te about 1500 with
average antenna; number of primary contact points, 30;
number of secordary contact points, 12; switches, edge-
wise instrument type; all conucctions soldered to lugs
under heads of screws.

NO. 1700 BLITZEN COUPLER, as described. ..... $12.00

NOTE-—The above instrument is the identical coupler
that hitherto sold everywhere for $15.00. Our new price
of $12.00 makes our No. 1700 Blitzen Coupler an unusual
value. 1w

THE “ELECTRO” LOADING COIL

In order to receive messages from stations using very long
wave lengths, it becomes nceessary to use a loading coil in order
to increase the natural wave length of the ordinary tuning coil
or loose coupler. This loading ceil has a wave length of
approximately 5000 meters. I placed in series with either our
No. 8484 or No. 9950 tuning coils, or our No. 12002 coupler
(in serics with the primary) or our “Interstate’” outfit it becomes
possible to catch time signals from the Arlington government
station, using 2500 meters wave length. These statians cannot
be heard with the ordinary tuner or coupler, as these instruments
usually do not go bevond 600 or 800 meters wave length. The
use of this loading coil cnables one to receive messages from
almost any station. no matter what its wave length, up to 5000
meters, the capacity of your outfit is increased enormously, as
you can practically reccive most any message from any radius.

There are six steps, each switeh point representing approxi-
mately 800 meters wave length, and by simply revolving 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 cannet
- be used by itself alone.

We cannot praise this wonderful instrument too highly and ence used you will not do without it. It is
made entirelv of hard rubber composition with large hard rubber bandie and hard rubber binding posts. All
metul parts are ni-kel plated and highly polished; its size is 4 inches in diameter and 114 inches in height.
The diamete of ‘he hard rubber thumb handle is 1 inch. The instrument is furnished in a neat box.
Explicit directions and diagrams are furnished. WE GUARANTEE SATISFACTION.

NO. 8487 ELECTRO LOADING COIL, as described, shipping weight 1 pound..... ... .. .............. $2.50

LOADING INDUCTANCE NO. 510-M

With the increase of wave lengths which has become so
common in modemn practice of wireless, a need of huilding up
the period of the primary of rcceiving transformers to wave
tengths of 3000 to 4000 meters was apparent. The loading
inductance illustrated here fills this need perfectly. Used in
connection with the primary of the average receiving transformer,
waves up to- 4000 meters in length may be perfectly tuned. The
instrument is casily connected and operated.  Its excellent con-
stiuetion assures perfection of serviee and its handseme appearance
adds to the dignity of any station.

DETAIL—Loa:ling coils contained in compact flat buse and tapped to seven active contact points, with
sliding contact »f regular switeh style; each active point represents approximately 400 meters; p:mg, polished
hard rubber «ompositions; all metal parts heavily nickeled. Size over all 412x2x1% inches. Shipping weight
1 pound.

NOTE—No. 510 Loading Inductance may alse be efficiently used in connection with single or double slide
tuning ceils, and wherever a good loading coil is required.

NO. 510 LOADING INDUCTANCE. .. .. it e i it aa e e $3.00
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ELECTRO-SET PROFESSIONAL TYPE TUNER

While loose coupled receiving hook-ups are wide
Iy wied wherever amateur or  commereial  wireless
installations exist, it mnst not be oserlooked that
the double slide timing ecoil is one of the most
praetieal and aceeptable instruments for making uap
an eflivient receiving set at a low price.  In faet
we certainly recommend a good (wible slide tuner
over mny of the poor and deceivingly low priced loose
couplers flooding the market today.  We also point
out that. especially for novices and beginners. good

their simplicity.

Of course we recommend in all cases that the hest equipment possible be sceured, and that the most
modern and approved instruments should always be puichased, if the neeessary funds are available.  However,
it is eertainly true that the double <iide tuner is still in accepted use, not only in amateur and experimental
stations, but also in many commereial «tatiens. It is not quite so selective as a good receiving transformer,
but it will give good results. and wark over extraordinary distances.

Our No. 1693 Tuner is an extra large instrument, designed for quite long wave lengths. It is made

and finished aceording to the most approved designs.
made on a non-shrinking, specially treated tube,
that will not harm the windings but that make per
The instrument is especially pleasihg fo the eve. proper aerial this tuner will respond to wave lengths
ovet 2500 meters, thus allowing 99 per eent of all amatenr and commereial stations to be tuned in. Wood
parts are mahogany finished.  Brass parts are gold Taequered.  This attractive instrument will meet the most
exacting requirements of the wireless operator,  Nize over all 6x6x18 inches.

NO. 1693 TUNING COIL, shipping weight 9 pound<.......... eeiieieeee.$3.50

NO. 1692 COUBLE SLIDE TUNER

This is the finest $2.00 tuning coil made. It is
wonnd with bare copper wire, spaced by winding on a
speciul serew fed winding mechanism. A new process of
shrinking the tube hefore winding make the wire retain
its position indefinitely.  Further preeation is taken by
shellacing the winding<. The woodwork on this tuner
is nicely finished. Al metal parts are made of gold
lacquered brass,  The appearance of the tuner is greatly
improved by the carefully econeealed wiring, no connecting
wires being visible,  All Jead wires to rods and posts
are curried up through verticai holes drilled in the end
pieves.

The wave length of this tuner is approximately 1000
meters. It may be “loaded” readily with any good
loading coil. and in fact. we have frequently heard
NAA (Arlington) with a wave length of 2500 meters on this tuner.

Size over all 4x4x9 inches.

NO. 1992 DOUBLE SLIDE TUNING COIL, shipping weight 3 pounds. ... ... ... oiinniias. $2.00

The winding is 15 iuches long and 5 ineches in diameter,
ass rods are furmished, with easily actuated siiders
contact.  The construction is solid and substantiak

-

THE BLITZEN WAVE METER :

“The Blitzen” Wise Meter shown above is an ac-
enrate instrument designed for rapidly  ascertaining  the
wave length, net only of your own transmitter but also
of any incoming signals. 1t eonsists of a Blitzen rotary
variable condenser mounted in a finely finished mahogany
eabinet having a hinged cover.  In this cover is mounted
the induetance coil cleverly concealed from sight.  The
cover folds hack exposing all connections to view and plac-
ing the coil and coudenser in a convenient position for
operation,

Fnll direetions for use and a ealibration curve sheet
are furnished with cach iustrument,  This meter is ne-
curate to within three per cent, which is sufficient for all
ordinary purposes.

When  furnished with buzzer and battery the wave
meter emits oscillations of knewn wive length, this wave
fength depending on the setting of the meter in accord-
ance with the ealibration curve finished.  When so used it
provides a4 source of test signals of any  desired  wave
leneth from which a receiving set may be ealibrated ar any
other tests may be made.  Furnished without detector or
telephones.  The instrument nuy be aused inconnection with any high grade 20n0 ohm head set and any type
of erystal detector the purchaser may have ot hawul.

CAT. NO. W634. BLITZEN WAVE METER, with curves and directions, for 130 to 650 meters, price. .$6.00
CAT. NO. W634. BLITZEN WAVE METER, with enrves and directions, for 150 to 2000 meters, price. £.00
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ABOUT TEST BUZZERS

Test buzzers are used for locating sensitive spots on detector crystals and for testing
detector circuits to determine whether or not everything is in proper shape. A single wire
is led from the stationary contact of the buzzer. This wire is connected in to any section
of the detector circuit. When the buzzer is operated, a buzzing sound is heard in the
receivers, if everything is 0. K. and a sensitive spot on the mineral is located. 1f this
buzz is loud and clear you are sure that your detector is working properly. A good test
buzzer is indispensable.

While any good eleetric door buzzer may be used for th¥ purpose, it is much more
desirable to use a regulation type of test buzzer. We describe two excellent types.

CONSTANT AMPLITUDE TEST BUZZER

This special Constant Ampli-
tude Text Buzzer contains some en-
tirely new features and closely re-
sembles the tone of a 500-cycle
Telefunken set. This is due to the

arrangement of the contact, which
is provided with a lenient ba('k-@

-
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check, which prevents the armature
from over-reaching and the ampli-
tude becomes constant.  This you 3
will find in no other type of buzzer. §
The contact points are of pure sil

ver, which prevents burning and the entire mech
anism is enclosed in a non-resonant dielectric
case. You will never know you have a bhuzzer in
your circuit as far as attention is concerned. It
is provided with three binding posts and is DRY CELL BATTERY

" highly finished. Two dry cells requiired.
NO. 100-CA TEST BUZZER, size 21%x2Y, inches (postage extra, 10 cents) ... ................... ...$0.75

CENTURY WIRELESS TEST BUZZER

VARIABLE PITCH

This exquisitely made little instru-
ment was especially designed for the
largest commercial wireless telegraph com-
pany in the world and is widely used by
them. You would never helieve that such
perfection of workmanship and refinement
of detail could ever be incorporated in
a buzzer. Even the interior parts of the
Century Test Buzzer are highly nickeled
and polished.  The instrument is mounted
on a genuine hard rubber base. It is
furnished with a brass cover, for protec-
tion, easily removable by a slight tum,
The cover is handsomely finished in dull black rubber imitation, which will
not chip or tamish and will always look well,

The contact points are genuine platinum metal, not an alloy or sub-
stitute. They are very large and rugged. The adjusting screw is especially large and easy of adjustment,
having a head 3 inch in diameter, knurled for tuming by hand. This is a great eonvenience. The tone
adjuster is similarly built. A slight tum varies the piteh instantly. Double spring contact strips are used,
making the tone even and of constant amplitude,  Every part is built. like a high grade wateh,

Last but not least comes the actual tone itself. Here will be your big surprise. The pitch may he
regulated from a soft, deep hum to a shrill, high whistle, perfectly reproducing the sound of the best tuned
modern high power wireless stations. The mechanical noise of the buzzer may have little volume if so regulated,
thus allowing its operation in close proximity to the detector while testing.

NO. 101-CT CENTURY TEST BUZZER, size 13x1 inch (postage extra, 5 cents)..... DOO0GO Peseseens $2.00

WIRELESS CODE PRACTICE SET AND TEST BUZZER

This set consists of a high grade telegraph key, with
full adjustable features, and a handsome, gold lacquered,
brass covered huzzer amranged on a heautiful, muahogany
finished base.  Three gold lacquered brass binding posts
are provided so that either the key or the buzzer may he
used separately, or both together. The quickest way to
learn the wireless code is by the use of ane of these
outfits, The tone of the buzzer closely approximates that
of a wireless telegcraph set in operation, It is almest
impossihle to.learn the wireless code by a regular key
and sounder, as the dots and dashes sound altogether different. Anyone can learn the wireless cade in
“short order” with our No. 303 outfit. Owners of this outfit also have the use of a fine key and high tone
buzzer at their command. By connecting a wire from the adjusting screw of the buzzer to the detector, it
may be used as a test buzzer for minerals,

NO. 303 WIRELESS CODE PRACTICE SET, as above, size 5x7x1% inches, shipping weight 1 pound. ...$1.50

\—




OUR ENCINEEKING 1 CPARTMENT WILL HELD YoU
$5.00 NOW BUYS THE BEST WIRELESS RECEIVERS
YOU CAN GET

THE ELECTRO-SET CO. PRESENTS RED-HEAD RECEIVERS
THE NEW STANDARD IN APPEARANCE AND PERFORMANCE.

Everyone realizes the fact thut good r(‘cui\'c'rsl(letcrminc in a8
very large measure the receiving runge of wircles: te egraph stations, g
The finest equipment will do peor work if the r.ceivers and detec- What ConStltUtes
tors are not sensitive.  Everything depends upon poth of them. N -

The Electro-set Ci. therefore determined te produce the finest GOOd Recelvers
wireless reeeiver head set ever produecd at a price everyone could
afford to pay.  We determined that no receivers, regardless of price,
should excell them. Wz knew they must be sand<ome in appearance—uwho doesn’t like good looking apparatus.
We knew that in order to accomplish our ideal the price had to be low but that not one degree of sensitiveness
could be sacrificed.

We took into consideration the gond qualitie: of the most expensive phones made today,  We climinated
their bad features, We incorporated their good ones. We paid the minutest attention to details—the little
things that taken tegether mean evarything,

THE RESULT 1S WHAT YOU HAVE BEEN WAITING FOR—WHAT YOU OREAMED OF—YDUR IDEAL.

We now offer these wonderful reeeivers —the kind you need but could not afford formerly—at $5.00 per
paie, complete, ready to use.

This exquite set wf revei\'vrsl is ml'rfw-lly splandid ul\l see, t’:‘he
old, brassy type of nickeled head bund that usew to pull your air
out, is gone, Amr head bands are not split, but they are so designed, Why W(? Ca” Them
that they fit, firmly arad snugly to the head witfout pinching. They €« 144
are adjustable to any head in a few seconds, without twisting into a Red Head Phones
mass of mixed parts. The receiver holders are mounted on a swivel
joint to fit. the ears, The head band is mad of pure phosphor
hronze, polished to a beautiful eoiper colored sarface, finely lacquered,  The contyast of this heautiful metal
against the alumirum receiver shells is admirable.  The “red'* head band gives the phones their name,

The receivers are built after the most approved design. The backs are made of aluminum; frosted finish
with bright contrasty mickeled screw heads, showiry through, Fach receiver is wound to 1000 ohms (2000 ohms
per pair) with electrolvtic copper wire of the hfenest grade.  The best magne steel obtainable is used in the
construction of Red Head Phones —and plenty ef it.  The interior parts of auch receiver are highly niekeled
and polished. The disphrams are extra thin,

The eord connectians are made on the outsid2 of each receiver, thus climinating the necessity of tampering
with the earefully adjusted interior, An jnport-t addition # the little strain post on the back of cach
receiver. The post earries the strain of the reieiver cords, thus relieving the connection posts and insuring
against loose contacts,

The cords are furnished with extra mercerized leads for the strain posts. These leads are tied firmly
to the post. You'll nnd this refincment most swnvenient,

Next, the matter of ear caps received our attention. Ordinary
ear caps are very frmgile. They breuk on the least provocation. .

’l"hr' thrmll\ds tear out—they require “‘cuir shell'’ care in handling. We The L’tﬂe Matter Of
didn't like these faults. So “Red Head" Recewvers are fitted with

genuine Bakelite Moulded Ear Caps. 'They cost us four times what GOOd Ear Caps
other ear caps cost—they add no value to ‘“‘Red Head™ Receivers
that you can see. Bnt there are many refinemerts in these splendid
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instruments that don't show on the surface. And so we fumnish special receiver eaps made of the highest grade
Bakelite that will stand 10 times more abuse than ordinary ear eaps. They are as near unbreakable as ear caps
can be made.

Special attention is given to the shape of these ear caps.  They are comfortable.  They properly concentrate
sound,  They fit closely.

Lyery part that goes into the mannfacture of Electro-set ‘‘Red

. Head'' Recaivers is machined to a nicety.  Irecision is the hy-word
Detal,s That in their making. The pole pieces and <hells are ground to the
Count a LOt thonsandth part of an inch. The windings and magnets are ex-

amned and tested by experts.  The sizes and weights of parts are
ealenlated mathematically for efMeiency.  The finish. even of the
interior parts, is as high grade as that in a good watch.
WHERE THEY EXCELL.

tast, but net least, is the matter of tone and
sensitiveness.  These are the important points.  You'll
2o far to find the equal of “Red Head™ Receivers.
We've tested them side by side with phones  selling
at §7.75, $8.50, $9.75. “Red Head’ Receivers ex.
cell.  Distant stations, weak signals, trying eonditions,
record - distances—under  these  cirenmstances “‘Red
Head™" Receivers <how their true mettle.
THESE FIVE INSTRUMENTS SELL AT ONLY $5.00.

With all these superior points, in spite of obvious
excelling features, in spite of tests in which “Red Head'*
Receivers come out “head and shonlders™ above meore
expensive sets, we offer these splendid head sets com-
piete at only £5.00,

You take no risk in buying. We gladly retumn your
money if we have misrepresented *“Red Head'* Receivers

in any particular.

GET THE BEST OUT OF WIRELESS.

Whether you're an amateur, a research experimenter or a commereial operator, try ““Red Head' Phones.
We've designed them to be hest. They have come up to our hizhest dwpes. They will come up to vours.
NO. 2020 ““RED HEAD RECEIVER SET, complete, 2000 chms, 2 receivers, 6-foot cord and phosphor

brouze head band, shipping weight 2 pounds. ... o $5.00
NO. 2021 SINGLE RECEIVER ONLY, shipping weight 1 pound, each 1.75
NO. 2022 SINGLE SET ONLY, with one receiver, single head band, 3-foot cord, ~hipping weight 1 pound 2.75
NO. 2023 DOUBLE HEAD BAND, shippins welght 1 opovnd. oo 1.40

(2000 OHMS.)

“Splendidly good phones,” writes one customer,

All the interiur parts are nickeled and polished to prevent rust.
Receiver shells are of aluminum;  diaphragns of speeial, rust  proof
diaphragm plate, very thin and sensitive; eups of hard rubber. Split
German silver head  band, adjustable to fit any head. Strong  G-foot
cord. Resistairee, 1010 chms each receiver, 2000 ohms per set.

These receivers are without question of the highest sensitiveness
and quality,  Many phones costing 50 per cent more are not half as
desirable.

NO. 56 SUPERIOR 2000 OHM HEAD SET, complete with two
receivers, split German silver head band and 6-foot cord.
shipping weight 2 ponds. oo ]

NO. 56A SUPERIOR 2000 OHM HEAD SET, as above, but with
Tvather eovered head band, vot split.. ... 000, L

NO. 56B SINGLE RECEIVER ONLY, 1000 ohms. no cord or head band, shipping weight 1 pound. . ... 1.65

NO. 56C SINGLE RECEIVER, 1000 ohms, leather head band and cord, making complete single set. .. .. 2.65

BRANDES TRANSATLANTIC RECEIVERé

(2800 OHMS.)

This is a professional type of wircless receiver set.  They are smaller and
lighter in weight than the “Superior’ model, and are extremely sensitive to weak
signals from great distances.  The resistance, per set. is 2200 ohms.  The finest
materials are used in the construction of these receivers,  Bobbins are wound
with silk covered magnet wire of purest electroly tic copper, 002 inch diameter.
The receivers are fastened to the head band by a special ball and socket con
neetion, which assures instant and casy adjustment.  These phones are surprisingly
comfortable.  They may be worn for fong periods of time without discomfort,

SPECIFICATIONS—Aluminum  cases- hon-rusting - diaphragms 005 ineh

v thick; hard rubber ear caps; split head bands, hard rubber covered, G-foot double

cord,
NO. 57 TRANS-ATLANTIC RECEIVERS, 2800 ohms, shipping weight 2 pounds, complete.. ... .. .. .. $9.00




SATISFACTION GUARANTEED a7
IMPROVED NAVY STANDARD RECEIVERS

(3200 OHMS.) "'
Brandes Improved Niny Standard Leceivers are the finest wircless head - <

\
sets made.  They are small, extremely laht., ubtra-sensitive and very com- \
fortable to wear.  Their soft but clear tane, combined with their ext rdinary b

qualities of sensitiveness have made them ninst papular in commereial work g !
and for high grade experimental and researeh work. i Q
The dinphragms are only o4 inches thick.  The reeeiver caps are there- Ny
by N

fore perforated with severat small holes instend of one large one so that the Y 7 (//‘i
delieate diaphrazm cannot be bent or damaged. “/ @ i T

The bead bands are hard rubber eovered, wljinstable.  They are fastened LN A -‘)’
to the reeeivers by a ball and socket Joint, amahing them instantly adaptabte ‘

to any size or shape of head.  The car caps sae gengine hard rubber, .
Navy Standard Thones are very small une compact, They may be warn for heurs without fatigue or
undue pressure on the ears, Every detail has reecived the minutost attention, making these receivers absolutely
the height of present day pertection. Erery protessional operator will find that na other receivers will give
the splendid results that these will give, Every amateur will hold them up < his ideal to acquire,

NO. 58 NAVY STANDARD RECEIVING HEAD SET. shipping weight, packed. 2 pounds,........... $13.00

MURDOCK WIRELESS RECEIVERS

SPECIAIL NO. 55.
At $LO0 for a complete 2000 ahm s, and $5,00 for a £

complete 3000 ehint set, every wireless operitor can aflford a pair /,‘ ‘ 3
of these ‘phones, |

Dow't ullow  yourself  to he  convineed  that minimum
weight  implies  maximam efficieney  in wireless receivers,  An (}! {)
ounce or two makes little difference in comfort, bhut it may /
mean a whole dot in eficieney.  IF iight weight is obtained g
by skimping on magiet steed for example, the small  added
comfort does not b to ecompensate for the Joss in sensi-
tiveness and durabilite.  Murdock Receivers have more goad
magnet  steel than most witeless receivers, with the plea<ing
consequence that they are originally more sen<itive than most,
und keep that  sensitiveness  longer, . =

DETAIL- -Complete double sets made in recistances of 2000 and 2000 ohms: bipolar  receivers: CASCeS,
speeial processed hard rubber eomposition with hutrons and lasting tinish; Murdock patented solid construetion:
magnets, best quality stecl, it amount sufiiciend o sarintee Llense el pemncment magnetization; spool wind-
ings, enamel coated copper wire: diaptuagm, thin, flexible, nou-tustiigg and pesfeetly seated: eord five foot,
mercerized, best quality: head band, uichelel Genman silver, split and adjustable,  Weight, complete, double
set, 14 ounces.  Shipping weights: Complete deuble sets, 113 pounds: sivgle set, 1 pound; receiver, only
14 pound.

PRICES.

NO. 55 COMPLETE DOUBLE SET. 2000 OHMS
NO. 554 COMPLETE DOUBLE SET, 3000 OHMS
NO. 558 COMPLETE SINGLE SET, 1000 OHMS.
NO. 55C COMPLETE SINGLE SET, 1500 OHMS. ... ..
NO. 55D SINGLE RECEIVER ONLY, 1000 OHMS. ..
NO. 55E SINGLE RECEIVER ONLY, 1500 OHMS..
HEAD BANDS, RECEIVER PARTS AND ACCESSORIES
NO. 201 SINGLE LEATH-
ER HEAD BAND, for
any receivers with side
holes for prong<, ship
ping weight 4 ounces, ,$0.50
NO. 202 DOUBLE LEATH-
ER COVERED HEAD
BAND, adjustable. ship-
ping weizht 1 pound. |
NO. 203 GERMAN SIL.
VER SPLIT HEAD
BAND, finest quality.
for Jrandes  Superior
I'hones or other receiy-
ers, shipping weight 1
pound . ... ..., .50
NO. 204 **RED HEAD™ HEAD BAND, as described under RED THEADL. ... .
EAR CAPS FOR ANY RECEIVERS.............ooooouuniinnne
(Rend ald ear cap or state plainly the make of receiver,)
DIAPHRAGMS FOR ANY RECEIVERS, citch. .. .oovenens e,
NO. 205 3 FOOT MERCERIZED CORD, 4 tips,
NO. 206 3 FOOT MERCERIZED CORD, = loops, 2 tips. cach
NO. 207 5 FOOT DOUBLE CORD, green merecrized, 6 tips, each. ...
NO. 208 5 FOOT DOUBLE CORD, ureen mercerized, 2 tips, 4 loops. cach

gleen mercerized, each, ..
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ELECTRO-SET “LEADER” RECEIVERS

The following line of telephione receivers offers to the cxperimenter and amateur a fine assortment of
inexpensive but highly desirable phones, There are many uses to which low resistance phones may be put
and we list single and double pole reccivers for these purposes wound to the 75 ohm standard. These are
used for regular telephone work, and for such purposes they are unexeelled. Experimenters also obtain fair

results in wireless telegraphy with low resistance phones.

Our double pole model, No. 1802, is ideal for amplifier and “Tikker” work, where T3 ohm phones of high

quality are desirable.

ELECTRO-SET SINGLE
POLE RECEIVER

Inexpensive as they
are these receivers are
strong  and  sensitive.
They are of the single
pole  type; made in
metal cases with hard
rubber composition car caps.  The 75 ohm type
may be used for short distance wireless work, Two
receivers eonneeted together may be used as an
inter-communicating telephone system for 200 feet
or co. Talking into one receiver ean be heard in
the other with no hattery whatever.  The 1000
ohm type makes a really sensitive wireless phone.

ELECTRO-SET COUBLE |
POLE RECEIVER

These receivers are excep-
tionally  well made and  sen-
sitive.  They are fitted with
beautifully nickeled and pol-
ished cases, and the ecar pieces
are of hard rubber eomposi-
tion. These receivers are of
the double pole type and have
two  magnets and coils.  The
magnets are especially strong,
The 75 ohm type makes as fine
a receiver for telephone work
as could be desired. It may
be used for wireless work up to
50 or 100 miles. The 1000 ohm type makes an
inexpensive and excellent phone for wireless work
for distances up to 1000 miles,

These receivers are the best inexpensive

phones on the market. Every one is guaranteed
to work properly or money refunded.
NO. 1802 75 OHM RECEIVER, shipping

I'rices are without eords.

NO. 1800 75 OHM RECEIVER, shipping

. weight 1 pound.......ovoiiiiianen $ .75
weight 1 pound........... ... ..... $ .50 NO. 1803 1000 OHM RECEIVER, shipping

- weight 1 pound.......ccociiinian. 1.35

NO. 1801 1000 OHM RECEIVER, shipping NOTE—The illustration shows interior of the

weight 1 pound................... 1.00 receiver with diaphragm and mbber cap removed.

ELECTRO-SET SINGLE HEAD SET

This outfit consists of our 1000 ohm single pole receiver, leathwr covered German
silver hand and three feet green mercerized cord. I is suitable for small portable
sets, stations and general amateur work.  While we do not claim wonderful results
with this ontfit, we do claim that it is entirely satisfactory for heginners and experl-
menters.  Messages 300 miles away have been heard on this phene.

NO. 58 1000 OHM HEAD SET, shipping weight 1 pound. ... .oooooi.. $1.60

ELECTRO-SET “JUNIOR"” HEAD SET

We have especially designed a 2000 ohm Telephone Ilead Set for those
that hitherto could not afford to pay for such instruments. It is a splendid
outfit.  Two single pole 1000 ohm reccivers are furnished with double leather
covered adjustable head band and 5

3 foot double cord with six tips. These
receivers are marvelously sensitive, considering their low ecost, and will give
execllent satisfaction. In order that no wircless experimenter need go without
a goad pair of 2000 ohm phones we are specializing on the set and have
priced it at the extremely low figure below. Shipping weight 2 pounds.

NO. 1803 2000 OHM WIRELESS HEAD SET, complete as deseribed. . $3.15

GROUND CLAMPS

1wed for grounding wires to water or steam pipes in telegraphy and wireless
telegraphy or any other purpose.  Don't try to wind wire around the pipe. It
mikes o poor ground. Our ground clamp consists of a pure copper band. It is
bolt tightened and wedged to the pipe, making perfect and efleient grounds. Fits
any size pipe up to 1% inches.

NO. B-43 GROUND CLAMP, shipping weight 4 onnees.................. $0.10
NO. B-44 GROUND CLAMP, for 1% to 3 inch pipes, weight for shipping

1 pound 00

. .25
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CLASS "“"B” WIRELESS INSTRUMENTS

Below we list a number of inexpensive but well made wireless instruments for heginners and amateurs
and for auxiliary or experimental apparatus in advaneed stations.  These instruments are not cheaply made.
They are really desirable in every way and compare very favorably with our hetter instruments.  Adjustments
are not so complete, nor are the sizes as large. Good work may be done with all of them.

ELECTRO-SET 1-8 INCH SPARK COIL
THE EQUAL OF MANY 1-4 INCH COILS

After long experimenting and a considerable outlay of time and
money we are able to offer the lowest priced spark coil on the market.
This fine little instrument is eomplete in every detail. 1t is enclosed
in a highly finished genuine eak boex. The vibrater is fully adjustable.
The windings are as carefully made as on our larger eoils. They are
immersed in - special  sulating  eomponnd,  eliminating  break-down
chances.  Two binding posts are furnished for the secondary leads and
two for the primay wires.

This little coil is ideal for very small poriable sets. It weighs
less than a peund. It measures only 2x134x5 inches over all and
will give a snappy spauk over 14 inch long on only twe dry eells. On
4 dry eells it will give a 34 ineh spark. In fact many mail order
houses would rate this coil as a !/, inch coil and sell it at $2,00. We cannot. eonscientiously do this.

The Eleetro-set 34 inch Spark Coil will send wircless messages up to % mile under favorahle condition.
It will light Geissler tubes. explode tlashlights and gunpowder, charge small condensers, ete.  We especiully
recommend these spark eoils to advanced experimenters for test work, and detector using.  The coil is very
neat in appearance.  The vibrator has silver contact points and is nickel plated.

NO. F90 ELECTRO-SET ;g INCH SPARK COIL, as described, shipping weight 1 pound, each.......... $1.50

THE TELE-KEY ' NO. 801 SPARK GAP

&~

This gap is designed for use on spark coils up
to 2 Inches capaeity. It is without doubt the

This little strap key is just the thing for test neatest small spark gap made.  'The posts are made
buzzers and test eircuits, cxperimental work, eode of heavily niekeled and polished brass. The spark
practice and general use. It is recommended for rods are made of zine, 3-16 inch in diameter. They
use with our %4 inch Spark Coil No. F90. The are furnished with generous hard mbber composition
Tele-key is a bhandsume little instrument finished in knobs. The spark rods may he set at any distanee
polished nickel. The base is genuine moulded hard spark length by means of two nickeled set serews.
rubber composition, as is alse the key knob. The The base is genuine hard rubber moulded eomposi-
key strap is made of highly nickeled spring brass. tion, beveled edges, handsomely polished. Sizer over
Size of Tele-key 216x1 inches. Shipping welght 1 all 2x4x2 inches,
pound. NO. 801 SPARK GAP, shipping weight 1
NO. F-91 TELE-KEY, cach................ $0.35 pound, each ............. .......50.50

NO. 1601 DETECTOR

THE GREATEST OF ALL DETECTOR VALUES

This deteetor Is positively superior to any 50 cent deteetor on the market
and is the equal of most §1.00 detectors. The well known ecat-whisker design i
incorporated - this inexpensive instrument.  Exeept for the matter of adjustment ¥
our No. 1601 Deteetor will do the work of almost any higher priced instrument. -
All parts are made of brass, finished in our usual style of heavy polished nickel
plate.  The cup will accommaodate erystals of any mineral.  The support post is y -
furnished with a moulded hard rubber composition insulating handle, The contact ,
wire is of pliosphor bionze.

The base of our No. 1601 detector is made of moulded hard rubber ecomposi-
tion with beveled edges and highly finished surface. This deteetor has all the
refinements of material and workmanship usually found in pensive instrmnents. 1t is certainly a splendid
value for so handsome and useful a detector. Size over all 2x2 314 inches.  Shipping weight 1 pound.
NO. 1601 DETECTOR, with hard mbher composition hase. as deseribed. ... .......oner oo, $0.45

Detroit, Mich.
Gentlemen: Wish to acknowledge receipt of your shipment to me and it is first chass.
1435 Belvedere Ave. BURTON L. DAVIS,

Memphis, Tenn.
Dear Sirs: | receive Phono-Set this moming and | am very much pleased with it.
1742 Central Ave. JAMES G. CHISM.
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NO. 1602 QUICK CHANGE DETECTOR

A Here is a good deteetor at a low prive, the equal of any dellar detector
= you can buy elsewhere.  We call it our (uick Change Model because of the
?" novel mineral holder which is ineorporated in this detector. This mineral holder
" consists of a toothed spring elip. A slicht pressure will release or enable you
v

to replace any mineral in this holder in 3 seconds. 1t is therefore especially
valuable L it eral testing auxiliary detector in any station. The erystal is
gripped fiimly and surely with goud electrical and mechanical eontaet.

Our regular nickeled support post s used, with nickeled contact rod and
hard tubber composition insulating handle. A set serew, for holding the contaet
rod in any position is placed at the top of the support post.  The base of this instrument is a handsome
hard rubber composition moulding, highly polished.  Two bindinz posts are fumished for connectians.

Our No. 1602 Detector is pleasing to tie eye, convenient in operation, effieient in use. It looks and
acts like an instrument selling at deuble the price.  We offer it as one of our *‘leaders” at the speeial price
quoted below.

NO. 1602 QUICK CHANGE DETECTOR. size 2x2x31, shipping weight 1 pound. ... ..ot .....%0.60

ELECTRO-SET AMATEUR TUNING COIL

This instrument places within the reach of moderate
pocket bocks a reliable low priced tuning coil for be-
ginners and amatours.  The only difference between this
funer and the more expensive types is one of size.

The Eleetro-set Amateur Tuning Coil is not a
toy. 1t will do excellent work. Our single slide tuner
may he ased even in advaneed stations, as a small
joading coil and as such will be found very eflicient.
We have used these tuning coils in our research station
with exceilent results, receiving messages as far as 675
miles with ease. There is no reasan why any beginner,
with a reasonable acrial, canmnot duplicate and even

exeeedd this performance.

Our Amateur Tuning Coil is carefully made. The ends are finished in polished mahogany. The winding
is cnameled wire, 7T inches long on our spe varnished tubing.  The slide rods and sliders are pure brass;
remember that many companies use steel. which rusts and has high resistance, and is generally inefficient for
this purpose. The sliders on our Amateur Tuners ate casy running and sure of contact.  They are stpplied
with moulded hard rubber composition insulating kuohs.

In our cfforts to bring the pleasure and instruetion of wireless within the reach of all, we are offering
these fine little tuning coils at very moderate prices.

NO. 1690‘~A SINGLE SLIDE TUNING OR LOADING COIL, size 2%x236x8 inches, shipping weight 2 -

pound, each ..ol e 500D GB0000060600000000000 65 0600600000000060 1.
NO. 1691-B DOUBLE SLIDE TUNING OR LOADING COIL, for closer tuning, shipping weight 2 pounds 1.75

ELECTRO-SET JUNIOR LOOSE COUPLER

OR RECEIVING TRANSFORMER

Loose coupled tuners are generally admitted ot have
many advantages over tuning ceils, among which may be
mentioned their better seleetivity or ability to *‘tune out”
wivanted signals and to ‘““tune in'* those you want to
hear.  Closer tuning may also be aecomplished.  Our
Junior Loose Coupler is the result of carcful design with
with object of producing a really practieal coupler having
all the working advantages of more expensive instruments
with the single exception of lower wave length. How weil
we have accomplished this you will readily agree when you
have seen our Junior Coupler.

This instrument is certainly a handsome device and
it works as well as it looks. In fact some really long
. . distance work has been accomplished with this coupler. 1t
is mudp in every detail with the greatest care. The wood parts are finished in the same manner that our
larger instruments are ftinished, in highly polished mahogany stain, hand rubbed.  These parts are made of
dry, seasoned lumber, assuring good insulating and preventing any possibility of warping or splitting.

i The windings are carefully caleulated. They are beautifully and aecurately wound on our speeial tuner
ubing.

]Thc kbrass parts are gold lacquered, making a pleasing and business-like contrast with the finely finished
woodl work.

The primary is varicd by one of our sure-contact sliders. The secondary js varied by a large  moulded
rubber composition knob fastened to a brass switch lever. This lever passes over a series of brass switch
points,  Brass stopping pins prevent the lever from leaving the ewiteh point radius. The secondary slide rods
are also made of Drass, as iron has a magnetic effeet detrimental to eflieient operation.

In every respeet our Junior Loose Coupler is a meritorious instiument. Many companies would sell this
eoupler at a price 50 per cent higher than ours.

NOTE- The natural wave length of this coupler is 900 to 1001 meters, thus enabling the experimenter to
receive from all amateur and most commereial stations.  Size 4x43x12 inches.  Shipping weight 5 pounds.
NO. 1695 JUNIOR LOOSE COUPLER. .. ... ot it 50000000 $4.60
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ELECTRO-SET JUNIOR WIRELESS OUTTFITS.

We herewith Hst several excellent Dbeginners” wireless cutfits, for those who desire ineapensive sets to
learn on. Lvery outfit will do good work.  These sets are listed without aerial or gound wites.  These outfits
are ouly suggestions enabling besinners to seleet complete sets without diticulty.

NO. X

RECEIVING SET (Shipping weight 2 poutnds.)

I No. 1601 Deteetor oo, $0.45 NO. XI!| SENDING SEV
1 No. 1300 Telephone Reeq . .50 Noo K80 10 ineh Spak Coilo oL $1.50
1 Special Receiver Cord. .10 Noo 91 Teie-key o o5
1 No. 1678 Fixed Condenser. ......... . .50 No. 301 Spark Gap .50
1 Piece Arlington Silieon.................. .25 I
$2.35

$1.80 Shipping weight 2 pounds.)

NOTE-—The above sets are not tuncd, but for a total cost of §1.15 they will enable any one to start a

small wireless station. To this price must be added the cost of aerial wires and batteries.  Te reeciving

range outfit of No. XI is from 5 te 10 miles.  The sending range of Outtit No. N1 is fiom Loan feet to one-

fourth mile.  Range i each case depends on lLieight and lengtl of aerial wires. A smll werial 30 feet high,
44 feet long, with 2 wires, is satisfuctory for above sets.

NO. X.2 RECEIVING SET
No. i602 Deteetor

NO. X-22 SENDING SET

No. 1678 Fixed Conden o No. 7001 34 inch Spak Coil...o.o ... $2.95
No. 1801 Telephone Reeeiver ... ... Neo F-91 Tele-hey ..o .35
No. 1850 Telephone Cord ........ < No SOT Spatk Gap....oo .

No. 1691 Tuning Coil L2 " I
1 pieee Arlington Silicon......... a Totalo o $3.80

(Shipping weizht 5 pounds.)
Range 14 to 15 mile,
»a splendid outtit for beginmers,  Aetial wires
rials, elsewhere in this book.

For $3.05 the combination of the above two sets will muk
and batteries are extra.  Sec index and also infumation on ae

NO. X-3 RECEIVING SET NO. X-33 SENDING SET
No. 1695 Loose Coupler ....... ..$4.00 No. 7002 1 inch Spark Coil ..$4.75
No. 1578 Fixed Condenser . .. .50 Noo &2 Spark Gup ..o o ¢4
No. 1804 Telephone Set . ..... .. 295 No. 100 Amateur Key ...,
No. 1602 Detector, .. ... ..$0.60 No. GUOT Oseillation MHelix .. ... ...
1 piece Arlington Galena...... 5 . .25 No. GO0 Leyden Jar ........
Total . i e e $8.20 Total. oo ...$10.00

For $18.30 the above two outfits will make a fine station for you, with a receiving range up to 500
miles and a sending range of 5 to 8 milex and more.  Batteries and actial wire extra,

ABOUT MINERALS AND MINERAL DETECTORS
HOW TO USE AND MAINTAIN THEM
THE VERY HEART OF A WIRELESS TELEGRAPH RECEIVING SET IS THE DETECTOR

No matter how much money you hive pnt into your outfit -no watter how up-to date are your instru
ments—the receiving range is limited and governed by the sensitiveness of the detector, Few experimenters
real that extraordinary distanees can amd are being covered with simple mineral detectors,  Beeause of their
simplicity and casy operation they are widely wsed in every curner of the obe. Thousands of  ecommereial
stations use them for regalar equipment. [t is safe to sav that practically  every station in existence,
amateur or commercial, hias one or more mineral detectors on band. either tor regular equipment or as an
auxiliary.,

But the most important thing about & miveral detector is not the detector itself.  0Of course the better
the detector the better you ean make your adjustments and find sensitive spots.  But the best detector is
useless without sensitive minerals.

The Eleetro-set Company has done more to standardize wireless minerals than any other company eatering
to experimenters. It was the first company to say not how cheap were their minerals, but how good. More
sensitive surface will be found in an ounce of Eleetra-set grades than in a pound of other grades,

Different minerals require various methods of handling.  Sone work well with very fine and light cantaet
of phosphor bronze wire (notably galena).  Silicon works best with a rather heavier wire, or pointed metal
rod, and heavier pressure.  Cathorundum requires still heavier Pressure, and the contiets may be quite blunt.
Aud 50 on through all the known recitifying ervstals,

GALENA-—This mineral is extremely sensitive when properly seleeted.  Most commercial galena is abso-
lutely useless for detector work., 1t requires a very light wire contact. 1t is rather more difficult to adjust
than other minerals, but is probably more poplar than any other.

SILICON- - mineral s easier to adjust than Gulena and maintaing jts adjustments longer.  Most of
its surface is sensitive. It requ a moderately light contact pressure.  1ts use s very wide spread.

CARBORUNDUM-—0nly specially selected erystids are sensitise. 1t is used by large: conm 1l stations
because of its ability to maintuin adjustment.  Its adjustment is not effected by neawrhy transmission. 1t s
quite sensitive.  Used with rather heasy pressure hetween springs or blunt swifices. Ispecially  recommended
fut portable installations

MOLYBDENUM -~ Uscd with blunt point, moderute pressure. Quite seisitive and sery stable in adjust-
ment,  An interesting mineral to try.  Mauy experimenters prefer it.

FERRON—An interesting mineral used in many ways, but mostly in contact with other minerals, such
as zineite, when it is very sensitive.
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BORNITE—Extremely sensitive in combination with zincite. Recommended, when used in this way, as
being rapidly adjusted and highly desirable for detector use. Said by many to be the most sensitive of all
mineral combinations.

COPPER PYRITES—Similar to Ferron.

Mineral surfaces shotild not be cxposed to dust.  They must nat be handled with the bare hands, as the
natural ofl will ruin their sensitiveness. 011 and dirty minerals may be renewed and cleaned by washing in
wood alcohol or benzine and rinsing with cold water. They should be laid on clean paper, in a warm oven to
dry. The cat-whisker or contact wire should be filed off at the end oceasionally to clean it.

USE ONLY ELECTRO-SET MINERALS

Determine for yourself, by experiment, what minerals are best for your purpose. Every completely equipped
station should have a good assortment of minerals of all kinds on hand. Learn how to use all of them and
diseover by experiment the best methods of using. Always keep the detector dry and well cleaned. Dust it off
frequently. Don't buy minerals by quantity—get quality. Use Electro-set minerals.

ELECTRO-SET ARLINGTON TESTED MINERALS
FAMOUS EVERYWHERE

This signature appears on every pack- GENUINE CTRO-SET MINERAL
age of genuine Electro-set Standard @3&7 } %WW w3

Minerals. Always Insist on It.

Why buy minerals on a gamble? RBe sure of results—good results. Know when you put a erystal in your
detector that It is absolutely and extremely sensitive.

You tan be sure if you use our Arlington Tested Minerals. They cost more, of course. We discard a
very large pereentage of all our tested minerals. You buy only one erystal at a reasonable price—but you know
the quality of that erystal. It has been selected and re-seleeted, and finally tested by experts for distant
stations. 1t must come up to our high standard. Every Arlington Tested crystal must reeeive
messages from far distant stations before you pet it. It must “come in” loud and perfect.
It must show performance-—not ordinary performuicc—extraordinary performance.

Arlington Tested Minerals have been on the market one year. They have proved them-
selves.  Scores of letters and testimonials are pouring in from every state and from foreign
countries.  Fveryone that has used them praises them,

It, when you buy our Arlington Minerals, they are not exactly as we state, we will
replace any crystal returmed to us within one week.

Remember, that after all, even Arlington Tested Minerals are not expensive—so why
buy quantity when you buy minerals when quality is the only thing that counts. Arlington

» Crystals are individually tested and packed. Each crystal comes to you in a neat, sealed
wooden box, wrapped in tin foil, and labeled. Look for the signature on every package.
Accept Only Genuine Arlington Tested Crystals.
RICES

N A A GALENA, individually packed and tested, per erystal
N A A SILICON, individually packed and tested, per crystal
N A A ZINCITE COUPLE, individually packed and tested, per sct

ELECTRO-SET TRIPLE “A” GRADE

STANDARDIZED WIRELESS MINERALS
(IN BULK)

(Triple “'A" grade crystals are subjected to bulk tests and are not individually examined,
as are our Arlington crystals. One ounce is sufficient for from 6 to 15 renewals.)

These minerals are espeeially selected for wireless telegraph work.  They are, without
doubt, the finest and most sensitive minerals sold.  Our buyers have literally scoured the
world for these minerals. Every owice must come up to our high standard.

Electro-set Minerals are considerably higher in price than most wireless mlnerals. We
pay the highest prices for our minerals—we can't get our standard quality for less.

Electro-set Triple A’ grade bulk minerals come neatly packed in convenient round wood
cllmmisls boxes, which can be permanently used to keep the crystals in a clean dust proof
place,

livery box s labeled and sealed. When buying minerals look for our mark
and signature,
1t is your insurance that you are getting the finest selected minerals that money can buy.

A A A MINERAL PRICES, PREPAID, IN SEALED WOODEN CARTON

Name of Mineral Per 1 0z. Box Per 4 0z. Box
BALENA L e $1.00
SILICON ......... oo 30 1.00
CARBORUNDUM 1.00
MOLYBDENUM per ', 3. oo . 1.25
IRON PYRITES ........... na g 1.00
COPPER PYRITES ....... 1.00
BORNITE ......... 1.25

Per 1 0z

ZINCHTES o e e e $ $1.25
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ELECTRO-SET MINERAL ASSORTMENT

For the convenience of our patrons we have put up a neat little
assortment of our Triple “A’* grade minerals, comprising a selection
of five different kinds, cach mineral packed and labeled, in a separate
chemist’s box. We were the first company te pack such a selection
and the demand for these little sets has been amazing.

A generons size erystal of each mineral is furnished.  The
selection enables the amateur to experiment and to understand the
characteristics  of the various minerals used today in  wireless
telegraphy.  We heartily recommend the purchase of our complete
detector outfit, described clsewhere in this issuc. However, for those
who are already supplied with sufficient apparatus, our mineral
assortment will prove a splendid buy. Fvery erystal is our standard A A A grade, rechgnized everywhere as
the highest grade minerals,

The outfit comprises the following:  One cystal each of Gulena, Nilicon, Carborundum, Molyhdenite, lron
Pyrites or Ferron. FREE, with cach outfit, 1 foot phosphor bronze cat-whisker wire,

NO. 2150 MINERAL ASSORTMENT

(IPustage exty

ELECTRO-SET LOW TEM- | PHOSPHOR BRONZE CAT-
PERATURE ALLOY WHISKER WIRE

This wire is used for mak-
ing contact with minerals In
wircless deteetors. It is ad-
mittedly the best material for
this purpose and is universally
used,  We supply it in two
sizes and fumish only the hest
grade obtainable. Qur  wire
comes to you wound on neat
little wooden spools made especially for the purpose.
You do not have to spend an hour or more un-
tangling the wire when you get it.  This is just
another little Electro-set convenience for its patrons,

This wonderful metal i3 an alloy
of several soft metals and its melting
is far below that of any of its ingredi-
ents. Qur Low Temperature Allow melts
at a temperature lower than at which
water hoils, 1t becomes perfectly liquid
rempiae)|iN boiling water.  Eleetro-set Low Tem-
e ) perature.  Alloy is the only practical thing
for holding detector minerals in cups.
The heat of solder is likely to spoil
the sensitiveness.  Our alloy does not. The heat of
i matete allows any crystal to be inserted. Contact

?s perfeet .:m(l the efficieney of any mineral detector NO. 8101 PHOSPHOR BRONZE CAT WHIS-
Is greatly inereased. KER WIRE, small size, for Galena, per
NO. 8100 ALLOY, in % ounce convenicnt T, S R s cenos sasmoyc e
wood chemist box............ ... ..., $0.15 KER WIRE, medium size, for Silicun, ete.,
per five foot spool.....ooiiiiiniann. 15
NO. 8100 ALLOY, per ounce, postpaid...... .50 (Postage extra, 1 cent.)

'~ SELENIUM CELLS AND HOW TO MAKE THEM

Selenium is one of the most peculiar and interesting of all the chem®val elements. 1t was discovered
in 1817 by Berzelius, a famous Swedish chemist. Selenium belongs to the same class of elements as sulphur.
It exists in two forms, a brown amorphous mass usually purchased in the form of sticks and a gray metailic
erystalline structure,  Selenium bas the peculiar property of being a conductor of electricity when exposed to
light, and almost an insulator in darkness.
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This effect is noticeable only in the erystalline condition of the element. Selenium Cells, for demonstrating
the action of light, are ordinarily made by imbedding two electrical eonductors of large surface area In a thin
coating of selenium. The cell is then treated to an annealing process it a wurm oven until the sensitive
crystalline state is rcached. This annealing process is the most important and the most dificult stage in the
manufacture of Selenium Cells,
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Often times the novice will have to make six or cight eells before seeuring a suceessful one. It is only
by persistency and skill that really good cells are obtained. It is advised that books on this subject be
procured at the library and carefuliy studied, in addition to the fallowing direetions.  Once a good cell is
ebtained you will be amply repaid for any cffort expended in its manufaeture.

With the Eleetro-: nium Outfit is included enough materials to make three dilferent Kinds of cells,
the Glass Tube Type, the Mica Sheet Type and the Metid IMlate Type,

The Glass Tube Selenium Cell. 'This cell consists of a small tube about 2 inches long around whieh
are wound 2 Na. 30 enameled copper wires parallel to one another, shown in Fig. 1. The two wires are
hest started in winding by tying them temporarily with a picce of thread to one of the tubes, With a
little skill and patience the tube may be completely wound all its Tength (to within one-cighth inch of each
erd) with the two parallel conductors,  Care must he taken to wind the wires evenly and smoothly, just as
the thread is wound on a spool.  When the end of the winding is reached, again bind the loose ends firmly
with fine threwd so that the wire will not unwind.  With a picee of fine sandpaper scrape the enamel from
the outside surface of the wire wound ahout the tube.  This will leave expused the two outside surfaces of
the parallel windings.  Or, in other words, it will leave two lengths of Lare conductors wound about lhc tube
with nothing but a thin layer of enamel between them. Frem this point proeeed as in paragraph **)

The Mica Sheet Cell, Cut a picee of stiff miea with a charp pair of shears, one-half inch wide and
about two inches long. For three-fourths of the length of this smid] sheet wind two No. 30 enameled copper
wires puarallel to one another, as in the Glass Tube Cell.  The winding may be started by euntting a slot in
me end of the small mica sheet and imbedding the two Noo 30 wires in this slot to hold them.  The other
end of the wire may be similarly held by means of a slot, as in Fig. 2. When completed the eell will now
have the appearance of Fig. 3. and will consist of two parallel (-Ivclnr.xl conduetors wound in an even layer
around the mica.  Again the enamel on the outside surface of the two wires is scraped off with fine sandpaper.
When the ¢ell has reached this point it is well to test the windings with a telephone reeeiver and battery to
see that neither of the two parullel wires are short-circuited.  If no click is heard in the reeeiver everything
is all right to proceed.

Paragraph “X.”" When the witdings are completed it is now necessary to apply the seleninm. This is done
by placing the unfinished cell upon a small piece of tin held over a flame until the wire has become hot enough
to melt the selenium, A small stick of selenium is now rubbed over the windings, leaving a thin coat of selenium
covering them.  You must learn by experiment just how hot it is necessary to heat the cell in order to melt
tie selenium.  If the cell is too hot the selenium will colleet in drops and will not spread properly. If it
is too cool the cell will not be coated thin enough.  ‘The coating should be as thin as possible and still be
continuous.  When the cell has been couted on all sides it should be removed from the stove and allowed to
cool, Its surface will now be smooth, like glass.

Next comes the annealing process.  The Selenium Set eontains a small oven within which is a shelf
upon which the cell may be placed.  Place this oven over a Bunsen Burner or a stove, The cell is now
placed upon the shelf in the oven, the heat being turmed down to a svery low heat.  The Selenium will soon
ume a dull graphite hl\c appearance.  This is evidence of the erystalization taking place.  This process will
A crysts i does not eommenve within a few minutes, increase the heat a
tritle, under no (-ilum. wes wsing encugh heat to melt the selenium.  You will have to wateh carefully te
invure good results,  When the erystallization is completed (in five te ten minutes) the heat is gradually
increased until the seleninm just commence o show signs of melting and fusion, At this point the cell is
instintly removed from the oven and in a few scconds will reerystali Now turn the heat just slightly lower
than the point at which the cell showed signs of fusion and again place the Selenium Cell in the oven and
Iet it remain there for two to three hours or mote.  Then cemmence cooling by lowering the heat a trifle every
ten minutes until the flame is entirely extinguished.  When the oven is eool the Selenium Cell may be
removed.

Such cells as above deseribed may have resistance in the dark from 25,000 to 75,000 ohms
encugh eurrent will pass between the two windings through the selenium to operate a good r
be made to light lights, ring belis and alwms or other devices.  Couneetions are shown in Fig, 4.

The Metal Plate Selenium Cell, Thi~ cell is wmade by cutting twenty small pieces of metal sheet, as
shown in Fig. H, and twenty pieces of mi i shown in i amd metal plates are piled up
alternately, shown in IFig. 7. ‘The alternate metal plates are heund together by a piece of wire on cach
side, as xhn\\n in Fig, 8. The sutface is then carefully ground oft and polished smooth.  The selenium is
then applied in a thin layer and the cell is put through the annealing proe ' in Paragraph X" The
metal and mici plates are best handied by clamping them between two small pieees of wood, as in Fig, 9.

It is reeommended that all three types of eells be made by the novice.  With good care at least one of
them should be suceessful.  ‘The many interesting things that can be done with the Selenium Cell will amply
repay you for your trouble.

Selenium Cells are used for a large number of practical and experimental purposes. Its peculiar characteristic
of heing a conduetor only when exposed to light allows many novel applications.  Thus by eomneeting a sensitive
velay in series with a Sdlenium Cell, o bell can be made to ring when the sun comes up in the momning, thus
literally allowing you to “rise with the sun.”  Or you may fix it so that your furnace is turmed on as soot
as it becomes light.

Selenium Cells are used for receiving wireless telephone messages over a heam of light, whose brilliancy
it varied by means of a microphone placed in the cireuit. A telephone reeciver, conneeted in series with the
Selenium Cell at the reeeiviy end produees every sound accurately,  Selenium Cells are also used in reproducing
phiotographs over wires. It must be remembered that Seleujum Cells will only operate very sensitive pelarized
relays or telephone recemers,

Rhumer's Wircless Telephone, Bell’s Photophone, Kom's wondetful system of telegraphing photographs, all
operate with Selenjum Cells.  When Television is flnally accomplished (the seienee of seeing over wires) the
Selenium Cell will undoubtedly be used.

NOTE—It is best to carry on your experiments in the basement or in a roem with open windows as the
selenium fumes are not healthful and they should ot be breathed.

|World Radio Histo
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MAKE YOUR OWN SELENIUM CELLS

All the materials necessary to make three different kinds of
Selenium Cells, with complete instructions............... ..... $1.00

The Electro set Company, realizing the many interesting points about
Selenium that will appeal to the experimenter, has devised an outfit so that
anyone, with a litte care and ingenuity. can make their own cells. Com-
mereial Selenium Cells are very expensive, and just now are very hard to
sceure.  Our outlit opens up a new and delightful field to every true
experimenter.

The Electro-set Selenium Outfit consists of the following pieces:

TELENO-SET |

B Draecy iowsl

1 Sheet Mica
}. glpootl go, Bg Enameled Wire ‘ SELENIUM
heet Sand Paper This peenliar ele-
1 Tin Annealing QOven ment comes in - mould-
2 Wooden Clamp Boards | ed sticks, 3% inches
o 2 832 Machine Screws in diamenter.  Only
1 Sheet Thin Brass 2 8-32 Machine Nuts the vitreous form s
1 Small Stick Genuine Selenium 4 Washers - suitable  for evperil
2 Glass Tubes 1 instruction Sheet menting,  We sell the
Evervthing comes packed in a neat box, ready for use. best  grade, pure se-
Three difterent Kinds of eclls may be made, as described in lenium. A stick 1 in.
the article preceding this deseription, long will be sufficient
Countless interesting experiments may be performed with for most purposes, very
Selenium Celis.  Try it for yourself—you'll find it a mighty little heing used for each cell.  Not
fascinating subject. less than 1 ineh sold.
NO. 450 SELENIUM CELL OUTFIT, as described, pre- NO. 460 SELENIUM, per inch,
Pidd . e $1.00 post pail ... ... $0.35

TELEPHONE TRANSMITTER

Revulation transmitter, for all kinds of telephone and experimental work., \We
also sell o wreat many of them for wireless telephone experimenting. It is recom-
mended. for this purpese, that from two to six standard transmitters be connected in
parallel, to hamdle the heavy currents,

Our transmitter is of the standard solid back, long distance type. In the
instiument are involved principles that are origial, which combined with recognized
essential theories, have enabled the produetion of an article superior in every point
of efticieney and durability.

Fvery purt is as accurately made as the movement in a fine watch, and when
onee assembled il tested, requires no adjustment or attention. Time—the best of
tests—has demonstrated its permanent eflicieney,  The claims of supetioriay in this instrument over those of
others manufuctured upon the same neral lines iy in the selection of material and unusual care and finish
given to every detail of cach individual part.  The eclectrodes are made from the very best imported carbon,
which is subjected to a speeial re-cathonizing process of our own, which increases the hardness and enables them
to withstand the high curtent sithout the slightest injury: they are also submitted to a special polishnig
process in order to give the swifaee the same uniform®y and leaves it as smooth as plass.  We claim for the
transmitter that it cannot possibly be packed, and that it will consume from one-half te one-third the amount
of battery current of any long distance type transinitter made.

NU. 3-LD TRANSMITTER, as described. oo e ettt $1.25

(Shippitie weight 1 pound.)

READ WHAT THEY SAY ABOUT
N A A MINERALS

Gentlemen: | have found your Galena to be superior to any other mineral and | have recommended same
to all my radio frinds.
444 7th Ave. ELMER BAIER.

Atlanta, Ga.
Dear Sirs: The N. A. A, Tested Galena received and the piece i fine.
221 E. 10th st. ALAN WHITTAKER, JR.

Waterville, Me.
Gentlemen: The last two pieces of Galena | hought of you were the best | ever saw.
160 College Ave. HAROLD M. CLAFLIN.

Vandergrift, Pa,
Dear Sirs: Received your Galena and found it to be great. | never had better Galena.
176 Grant Ave. A. L. VAN TINE.
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i\ VNAAAN
3 RAW MATERIALS
PARTS—SUPPLIES—EXPERIMENTAL NEEDS.

We list herewith a splendid line of needed parts and raw materials. The prices are as low as
consistently GOOD merchandise will allow. WE SAVE YQU MONEY on raw materials of the dependable
sort.  Buy raw materiuls from us and be assured of quick shipments and the best quality, We stock 4
heavily every item listed and are ready to give real service at all times.

Save money in the long run! Electro-set Haw Materials and Parts are high grade in every
¢ barticulur, §
BINDING POSTS

Our Binding I'osts are made especially for us by one of the most completely equipped plants in the
country.  Every post is beautifully turned and finished,  They will be a credit to your instruments. State

whether gold lacquered brass or polished nickel finish is desired.
dozen. A-G to A-8, 2 pounds per dozen.

Shipping weight, A-1 to A-5, 1 pound per
Postage extra on less than 1 pound, each post 2 cents.

ELECTRO-SET COMPANY
? HIGH GRADE BINDING POSTS

vt v

A-X-26

A-X-25 A-X-27 A-X-28

No. Description, Height, In.  Diameter, In. Irice, Ea,
A-X-20—BRASS POST, complete as used on dry cells................. YA 3% $0.03
A-X-21—BRASS OR NICKEL, a neat post for general wse, .. ... . % A .05
A-X-22—LARGE HEAVY HANDSOME POST.. ... . . ... . """ % 9-16 .10
A-X-23—SMALL, WELL TURNED PosT..,. . . . " . . " " """ 11-16 5-16 .05
A-X-26—A VERY POPULAR, HANDSOME posT.. ... . ' " """ """ % 3% .06
A-X-24—MEDIUM LARGE POST for general use........... .. ....... % 7-16 .08
A-X-27—VERY LARGE HEAVY POST, neat, new design, especially large set

LY 0 09800000009000680000800000000000000009000800 800 1 54 .10
A-X-25—LARGE DOUBLE POST, very handsome....... .. ... . ' 134 15 .10
A-X-28—EXCEPTIONALLY MASSIVE, HEAVY POST, for heavy current

or ultra-eficient contacts, easily operat®.................... 1 % .15

NOTE—AIL posts furnished with 8-32 machine base screws, no extra charge.

MIDGET SWITCH
POINTS

Same as used on

> wood base  switches.
Nickeled finish, 3-16
> inch head, shank 7-16
- inch long, 6-32
~ thread. Includes 2

brass nuts,  Shipping
weight 4 ounces per dozen.

NO. B-28 SWITCH
POINTS, each..... $0.01'>
Per dozen ........... .15

SMALL SWITCH LEVER

Same as used on

wood base switches.,

Poished nickel finish,

Supplied with 2 nuts,

Length 1% inches.

Price, each .............. $0.07

(l"ostage 2 cents.)

SWITCH POINTS

We ananufucture one speetal size and
quality of Switch Points, adaptable to al-
most cvery purpose. We do not recom-
mend posts with shanks narrower than the
face as they catch and hold dust and dirt,
lessening the cfliciency of the apparatus,
Our ‘switch points are neat and accurate,
making a fine appearance and good contact.
They come in bright tumed brass finish or
in solid silver plate, They are drilled and
tapped for 6-32 machine serews; the threads
are guaranteed full and aecurate and will
hot strip readily.  Size 14 inch diameter,
3-16 inch high.  Shipping weight 2 ounces per dozen, Packed in
nlmt wooden boxes, standard packages, 12, 24, 36, 72 and 100 to
the box,

NO. B-29 SWITCH POINTS, brass finish, per dozen, without
screws $0.
Per hundred

highest efficiency, per b
Per hundred ........ e ettt 2.5

NOTE—For screws for above Switch Points see Index. Less
than 1 dozen add 20 per cent to prices of Switch 1'oints,
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HARD RUBBER COMPOSITION KNOBS

C-1 2 C-3

These knobs are very useful in muking electrical apparatus. They are used for switeh
handles and levers, binding post tops, nandles, ete, QOur knobs are guaranteed accurate.
The finish is a high black pelish.  You are sure of getting clean, bright, perfect knobs
when we ship them.  Mude of high grade hard rubber composition.

No.  Diam. In.  Height, In. Ship. Weight I'rice Ea. Dost. Ea.
C-1 -1y 1% 3 oz. per doz. .......... $0.04 $0.01
(3B % Yo 4 oz, per doz, .......... .05 .01
-3 11, A 2oz, each ............. .10 .02
-1 ‘,',4 T 4 oz, per doz. .......... .04 .01
U5 l/,, b 2oz each ...l 12 .02
-6 EA 3oz each .............. .20 .02
-7 % 1% 1 oz. each .06 .01
-8 A y each .05 .01

A 1% 1 o
C-6 is an especially large and handso ob, l for switch levers
on couplers, loaders, cabinets, etc. C-7
13 the standard key knob. C-8 is a
handsome handle with 3-18 inch hole
moulded clear through its length.

All knobs regularly are supplied with
8-32 thread. We can supply No. C-2
: with 10-24 thread or No. C-1 with a
-8 6-32 thread if so specified.

IRON MACHINE SCREWS (ROUND HEAD)

Length 6-32 Thread 8-32 Thread
14 in.... $0.05 doz. $0. 35 gross $0.05 doz. $0.40 gross
3y in. .05 doz. 7 gross .05 doz. .44 gross
1 in. .05 doz. .39 £ross .05 doz. .48 gross
5% in .05 doz. 42 gross .05 doz. ..52 gross
3 in.. .. .05 doz. .46 gross .05 doz. .56 gross
1 in. .05 doz. .55 gross .07 doz. .65 gross
2 in. .12 doz .15 gross .12 doz. 1.25 gross

Not less than loe worth sold. \hlppim, weight pcr (lou'n 2 ounces; per groas 1 nound

BRASS MACHINE SCREWS (ROUND HEAD)

Lenglh §-32 Thread 8-32 Thread
A ABooooocnon0000000000aas $0.05 daz. $0.46 gross $0.08 doz. $0.65 gross
T e .06 doz. .58 gross .10 doz. .90 gross
T L s .10 doz. .74 gross .13 doz. 1.10 gross
1 i .10 doz. .90 gross .15 doz. 1.30 gross
Not less than 1 dozen snld \\ou.ht per dozen, 2 ounces; per gross, 1 pound.
HEXAGON BRASS HEXAGON CAP | BRASS WASHERS
NUTS NUTS
<y £ \©

L ¢ —

Used where a regular Hexa-

For 6-32 or 8-32 machine

NO. B-46, 1-32 thread, per | won Nut would be unsightly,_such I
dozen  ...eiieaa... $0.10 as on the outside of cabinets, screws,  price  either
coupler  and tuner ends, ete.
NO. B-47, 3-32 thread, per landsomely nickeled and polished. size, per dozen...... $0.05
dozen ... .10 “g inch diameter.
NO. B-458, 8-32 thread, 50 Order No. B-G32 for 0-32
NO. B-48, 10-24 thread, each . .. .$0. |
per dozen ...e.e.... 12 I'er dozen size.  Order No. B-832 for 8-32
NO. B-450, 10-32 t p size. Shipping weight, 2 ounces
Not less than 1 dozen sold. @&l cooooonaooooo $ " LERE 4
Weight, per dozen, 2 ounces. Per dozen............. | per dozen.
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THREALED BRASS ROD FINE PLATINUM WIRE

m:m MR Y ARy USED IN MAKING | . Used for dc_li(-;nc suspen-
o, '.l‘.l'?.‘.'.'.‘.',‘.,'.,',\,'z vl APPARATUS { ~lons,  electrolytic  detectors,

fine hot wire meters and ex-
perimental work of all kinds.
This wire is extremely fine in
iz heing only 001 inch in
ameter, It is  guaranteed

Our Threaded Brass Rod is goarantecd cloan-
cut and straight as shafting.

NO. B-43, ¢ 12 thread, per inch. .. ....... $0.03 purest platinum.  We take the
. usual careful  Eleetro-set pack-
Per foot ..o o .20 iy precaution — Every  inch
NO. B-44, 5-12 thread, per inch......... .03 packed in a wooden box. )
Per foot 20 ‘ NO. H-10 PLATINUM WIRE, per inch,
er L .

prepaid oo, $0.20

' Per wooden spool, containing 1 ft.. prepaid. 1.00

(Shipping weizht, either size, 4 ounces per fool. )

SILVER ROD

Used for contact points on heys, eirenit breahers, ete.  Our Sjlver Rod is genuine sterling silver, hardened
just enough for hest results,
NO. S-10 SILVER ROD, 1-14 inch diameler, per ineh, prepuid. oo
NO. S-20 SILVER ROD, 34 inch diameter, per dneh, prepaid. oo oL
NO. S-30 SILVER ROD, 5 it inch diwmeter, per ineh, prepuid. .. ... ... .. ..
NO. S-40 SILVER ROD, 14 inch diameter, per ineh, prepaid. L0000
CAdd 20 per cent for Tess than 1 inch orders,)

Improve the Appearance and Efficiency of Your Instruments
USE

ELECTRO-SET HARD RUBBER COMPOSITION BASES
(HOLLOW BOTTOMS.)

These Landsome hases are of highest cfticiency for
momiting  electrical  instiwments of  all kinds, sueh as
"‘”_” A detectons, ete. They may also be used as panels for
T — motnting rotay switeh levers, with contacts, as used on
cabinets, loading coils, couplers, ete,

our bases have hollow  bottoms which adapt  them
for use in makinge vaur o own fixed  condensers, loading
coils and other similar instiments, They may be readily
drilled with any meral drill. so as to adapt them to
the different styles of instruments. A splendid feature
of Fleetro-set Hard - Rublyer Composition Bases s the
Jrovision made for sctew holes to fasten them to tables
or board<. These holes are moulded into the bases so
that they almost pass through to the top. A thin layer
s Teft at the top so that the upper smface of the base
is unnarred §f it is not desired to fasten the instrument
down.  Howeser, should Jou care to use these holes,
they may readily e drilled clear through or “knocked
out” from the bottom with the proper tool.  Our buases are Lizhly finished and polished. They will not only
add to the efticiency of any instrument, bhecause of their hish jnsulating value, bhut they will give any apparatus
a handsome, business-like appearance that no wouden base, or sused tubber base ean approach.  Use Llectro-set
Moulded Hard Rubber Composition Bases on all your instruments,

NO. 50 CR BASE, size 2x3x% inchies, with 3-15 Ineh sub bottom, each. ..o $0.20
(Pnstape, extry 4 cents,)

NO. 51 CR BASE, size 2ULxAxY inches, with 3-16 inch sub-bottom, each
(Postage, extra 5 eents,)

EMPIRE CLOTH
Fuiversully used for in-wlation on high tension tran: formers, shatk eoils, motor and dynamo
windings and other electrical work. Break down strength 7500 ylts, Made by immersing a very
RE fiue grade of thin fubric in a special insulating compourd,
NO. D-33 EMPIRE CLOTH, per squure 580000050000 000006000000088 8000 5 58000 o, $0.60
Bl O R S .10
(Not less than 25 cents worth sold.)
Postage extra, per foot, 5 cents. Shipping weizht per vard, 1 pound,
TIN FOIL
o — For muking condensers, Leyden \lurs, ete.  We sell only a very high grade, with
‘ (fm' _)/ sood tensile strength, of the proper thickness,  Comes in rolls 4 inches wide; 1700
T R square inches to the pound. Shipping weist per pound, 2 pounds,
NO. D-9 TIN FOIL, per pound
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ELECTRALLOY FOIL

The finest me

I foil ever produced for making condensers

g g sers. It has an excep- e -
tionally firm body, and does not teae as readily as tin or lead foil. It is made £ ?:4_‘7

of a special aluminum alloy, very strong and light.

first to introduee this new foil to the trade.  We

experimenters as being easier to handie, less subject to bistering wul pealin

and as being less readily oxidized than commel
clean ahd bright indefinitely.

MICA

The best insulating material known,
quality  Miea, readily separable into smooth sheets.
insulation. ete.
be split into very thin layers,

NO. D-16 MIiCA, per ounce, postpaid.
NO. D-17 MICA, cut to size 233 inches

ELECTRO-SET STANDARD
SLIDERS

No better sliders are of-
fered anywhere. These sliders
are made  from  solid  brass
bar, milled out to size. The
springs are  of high grade
phosphor-bronze metal.  They
are pivoted at oue end. 'The
uther end is doubled back over
a small tension pin and ex-
tends below the sliding bar
for contact with the windings.
_ The contact end is shaped so

ORI ) as to make sure contact with-
w out  harming  the  windings.
These sliders are handsomely
gold lacquered.  They are  furnished with  large
shapely insulating knobs for adjusting.
NO B 33.4 SLIDER, for !4 inch square rod
NO 833 16 SLIDER, for 3-16 inch square
rod, each oo
Ry mail, extra, either size, 2 cents.

SMALL SPARK COIL VIBRA-
TORORINTERRUPTER

As used on our small %4 inch spuk coil and on
induction, medical and shocking coils.  Consists of
fine nickeled post 35 inch diameter by 1% inches
high, generous knurled contact serew  (with knurled
lock nut) fitted with silver contact point, hammer
vibrator, with soft iren head, ammanged to screw on
to the wooden coil end. Contact post fitted to 8-32
serew at bottom.  All handsomely nickeled and
polished.  Not to be used on coils designed for aver
Y% inch spatk.  Exceptionally fine for the highest
grade rredieal and home induction coils. Size over
all 2x114 inches,

NO. 777 VIBRATOR, complete, as described. .$0.35
Postage extra, 3 cents.)

Dozens of different grades sold,

One ounce will muhe as mue
as it is very light in weight. an ounce eonstitutes @ considerable quantity of Mica.

The Eleetro-set Co. are the CETIWALLO! Yz
highty recommend it to ey S
isteri ing, - —

al tin foils,
Comes in strips 4 inches wide,
NO. D.22 ELECTRALLOY FOIL, in 10 foot rolls, per roll
NO. D-22 ELECTRALLOY FOIL, in 25 foot rolls, per roil

(P'ostage extra,

This foil remains

4 cents.)

We handle only hixh

P
Used for fixed condensers, high tension ),
Comes D irtegolarly shaped picees from 2x3 inches to 3xt inches in osize. G LM’CA

ws 200 square inches and more, and

ELECTRO-SET “PERFECT”
SLIDERS

These sliders are the
lowest priced sliders on
the market. Yet they
are thoroughly practic-
al, efivient and neat
looking. They are made
in two sizes to fit 3-10
inch or !4 inch square
brass rod.  The novel
stape enables them to
run smoothly, without ¢
jerking.  The contact
springs may he replaced
if worn., “Perfect”
sliders are made of pure
brass tubing, furnished
with spring brass con-
tacts and hard rubber compositio knobs.
good stiders,

NO. B-32-4 SLIDER. fur Y% inch square rod..$0.12
NO. B-32-16 SLIDER, for -1t in. square rod .12
By mail, extra, cither size, 2 cents.

N>
They are

ELECTRO-SET ROTARY
SWITCH LEVER

This lever is used for rotary
switehes of all kinds such as are
common on cabinet wireless sets,
couplers, loaders, tuners, poteu-
tiometers and other similar in
struments. 1t is furnished with
« large hard rubber composition
knob, 11§ inches in diameter.
The contact lever is of spring
brass, 1% in. long, buffed and
wold lacquered, or highly nick
cled and polished. The threaded
rod is 1 inch long; any length rod may be ordered
at an additional cost of 5 eents for the first inch
and 3 eents for each additionsl inch. Two nuts and
two washers are furnished without charge.

A sure-contact lever; good leoking and strong.

NO. B-31 SWITCH LEVER, shipping weight
B OOUNCEY ittt $0.20
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TEST AND HELIX CLIPS SWITCH JAWS

L —— tact with any section of the

F N)—A windings of helices or oscil-

’ \/’ ~
N,

We sell two kinds. These \:_\
clips are used for making con- —

lation transformers, They are

= used for test clips, at the end | for making Imife
of hattery or line wires so that they may be clamped ;““f.‘,"l"es"_.ff;’u"’d switches and
over binding posts in wo time, to operate or test ‘Pld(‘(IJ“B-hl’?Gl f”'_\ew 25 am-
instruments.  Your test batteries in your shop should ,; ere, accommodates
he equipped with flexible wires and clips.  Try it 1%x1-16 inch  bar,
onice and yow'll never be without them, shipping ~ weight 1
OUNCE v veiiea.. . $0.10
B-34 HELIX CLIP, “Grips like a bulldog,”” powerfully built; excep- NO. B-37, 100 ampere,
tionally heavy spring, yet very casy to operate. Takes round or accommodates 13X 14
flat wire from size 26 to 00 B and 8 kauge,  Made of pure copper, inch bar, shipping
size 214x% inch. Shipping weight 2 ounces. In our opinion the weight 3 ounces . .15
only good hLelix or test clip made. Price, each...... 00ac000baa $0.15 NOTE—The above switch
jaws are code passed and in-
NO. B-35 HELIX CLI!P, a much smaller and lighter clip. Useful in spected,  They are made of
many ways and on almost any helix or oseillation transformer. Jaws pure copper and are high
spread 34 inch. Makes a good crystal holder. Length 114 inches. prade. Ilinge jaws, with holes,
Weight, for postage, 1 ounce. Price, cach..............0...... .05 add 10 per cent.

BRASS STRIP OR RIBBON

Used for helixes, oseillution transfoimers, conneeting strips, straps, etc. Not less than 2 feet sold.

Width
1-2 inch

Thickness Price per Foot Postage per foot Shipping Wt, of 20 Feet
1-32 inch $0.10 $0.03

2 pounds

T

SQUARE BRASS TUBING

Used for sliders, ete. Cut to any length. For Iess than 6 inches figure price by the
ineh, Walls are inch thick, Guaranteed accurate,
Inside Size  I'rice per Inch  Postage per Inch  Price per Foot  Shipping Wt. per Ft.
3-16x3-16 inch $0.04 $0.01 $0.25 1 pound
1-4x1-4 inch .05 .01 .30 1 pound

BRASS TUBING—ROUND SEAMLESS

Cut to uny length.  For less than one-half fout flgure price by inch,
Inside Diam. Outside Diam. I'rice, In. Postage, In, Price, Ft.  Shipping Wt., Ft.
0z.

Y% In, 3-16 In. $0.02 $0.01 $0.14
3-16 In. % In. .03 .01 16 3 0z
%4 In. 5-16 In, .03 01 18 3 0z.
1 In, 1% In. .10 .02 .57 1 Lb.
11 In. 1% In. 12 .02 .68 1 Lb.
1% In. 1% In. 14 .02 82 2 Lb

NOTE—The smaller sizes are handy in constructing apparatus. The larger sizes are
useful in making tubular variable condensers,  Good variable condensers can be made by
covering a brass tube with Empire Cloth and sliding it into a larger tube. A better way is
to fit the smaller tube with wouden or rubber ends and drill holes in them to slide over brass
rods into the larger tube.

SQUARE BRASS ROD

Cut to any length. For less than 6 iuches figure by inch prices.
Size, Square  Price per Inch  Postage per Inch  I'rice per Foot Shipping Wt. per Foot
3-16 In, $0.02 $0.01 0.15 1 Lb.

1-4 In. .03, .01 .20 1 Lb.

ROUND BRASS ROD

Cut to any length,  For less than 6 inches figure price by the inch.

Diameter Price_per Inch  Tostage per Inch  Price per Koot Shipping Wt. per Foot
1-8 In. $0.01 $0.01 $0.c4 4 0z.
5-32 In. .01 .01 .06 4 Oz
3-16 In. .01 .01 .07 1 Lb.
1-4 In. .02 .01 .10 1 Lb.
1-2 In .04 .02 .28 3 Lb.

1 In, 18 .05 1.50 6 Lb,
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HEXAGON BRASS ROD

Cut to any length. For less than 6 inches figure by inch price.
Size Price per Inch  Postage per Inch  Price per Foot  Shipping Wt. per Foot ser
7-16 In. $0.05 $0,02 $0.35 2 Lb.

BRASS SHEET

Useful In making many insttuments. Not less than 14 syuare foot sold. For less than
1 square foot add 20 per cent to the font price.
Thickness I'rice per Square Foot Shipping Weight per Square Foot
1-64 In. $0.32 1 Lb,
1-32 In .51 2 Lb.

ALUMINUM SHEET

Used for making variable comdensers, electrolytic reetitiers, ete, Not less than 14 square foot seld.
For less than 1 square foot add 20 per cent to foot price. Comes 12 inches wide enly, any length.
Thickness Price per Square oot Shipping Weight per Square Koot
$0.35 11Lb

1-64 In, b,
1-32 .55 1 Lh.

1-16 .95 2 Lh,

COPPER BAR
Used for making knife switches, ground switches, detector supports. stands, bus bars, ete. E:jg

For less than 6 inehes figure price by the inch. Cut to any length. Not less than 15 cents
worth of copper har sold,

Thickness Width I'rice, In. Postage, In. I'rice, Ft. Shipping Wt., Ft.
1-16 In. % In. $0.0 $0.01 $0.15 4 0Oz,
1-8 In, % In. .02 .01 .25 1 Lb.
1-8 I 1 In .04 .02 .38 1 Lb.

ZINC ROD

Used for spark gap ends, rotary studs, stationary electrodes, batteries and esperimental work of all Kinds,
For less than % foot figure at the inch price. Not less thun 10 eents worth of a size sold.

Diumeter Price, In. I'ostage, In. Price, Ft. Shipping Wt., Ft.
3-16 In, $0.02 $0.01 $0.18 4 ounces
3-8 In .04 .02 .35 1 pound

HARD RUBBER SHEET

Used in high grade electrical apparatus where perfect insulation, bighest efficiency and neat looks are
desired. Cut to any size (not curved or circular), Lor less than %% .square foot price is figured by the inch.
Qur hard rubber is polisbed on both sides und is a very high grade.

Thickness T'rice, 8q. In. Postage, Sq. In. Price, Sq. Ft. Ship. Wt., Sq. Ft.
1-8 In. $0.01Y> $0.01 $1.55 2 pounds
3-16 In. .02 .01 2.35 3 pounds
1-4 1In, .02V> .01 2.95 3 pounds
3-8 In. 030, .01 4.25 5 pounds

HARD RUBBER ROD (POLISHED)

Used for supports, standards, insulating feet, handles, high teusion, insulators, ete. Cut to any length.
For less than 1 foot figure price by the inch.

Diameter Price, In, I'ostage, 1n. I'rice, Kt. Shipping Wt., Ft.
1% In. $0.02 $0.01 $0.15 4 ounces
% In. .03 .01 .25 1 pound/
1 In, 12 .02 1.00 1 pound

HARD RUBBER TUBING (POLISHED)

Very useful for many purposes and indispensible in the manufaeture of certain instruments. Especially
used for *“lead-in"" bushings and for insulation of high tension wires through wood work, ete.

Qutside Diameter Inside Diameter I'rice, In, 1'ostage, In. I'rice, I't. Shipping Wt., Ft.
% In. 14 In, $0.04 $0.01 $0.2 4 ounces
14 In. 14 In, .05 .01 .40 1 pound
1 In. 3 In, .10 .02 .80 1 pound

Red Head Receivers i
We've made them to be best. They ARE best.
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BLACK VULCANIZED FIBRE SHEETING

Used for insulating and making instruments, switch bases and for panels, cabinets, etc. Very tough and
strong.  Best quality, Thin sizes valuable for making insnlating washers, gaskets, cte.

Thickness Price, Ry, In, I'ostage, Nq. . Price, Sq. t. Ship, Wt.,, Sq. Ft.
1-64 In. $.... $.... $0.15 4 ounces
1-8 I .01 01 .50 2 pounds
1-t In. .01 .01 .85 3 pounds
1-2 In. 02 02 1.80 5 pounds

Cut to any dimension (exeepting curved or round).  Fer less than 1% square foot, price is figured by
the inch, 10 per cent discount in 2 suare feet lots,

VULCANIZED FIBRE TUBING

Largely used for insulating primary from secondary and care on induetion eoils, for winding magnet spools
and solenoids, aml for general experimental use. For less than ¢ inches figure price by the inch,  Over 2 feet,
diseount 20 per cent,

Qutside Dijameter Inside  Diameter I'rice, T, Ship. Wt., L, Price. In, Postage, In,
3 In. Y% 1. $0.30 1 0z $0.03
1% In, 3% In. .40 4 0z .05 .01
3% In % In. .50 1 0u .08 .01
1 In, 3% In. .65 1 Lh, .10 .01
1% In. 1 Lb .15 .01

1 Ql. .85 5
€Nt less than 5 cents worth of one size sold.)

TRANSFORMER IRON

Used for transformer cores, impedance and choke coils.  Comes in sheets 20x30 inches; 1-64 inch thick.
Sold only in full sheets weighing 3 pennds each: shipping weight, per sheet, 4 pounds.
NO. F-10 TRANSFORMER IRON, hizhest quality, per shieet. ..o L e $0.30
Piscount in 5 sheet lots, 20 per cent.
SOFT IRON CORE WIRE
For eores of spark and induction coils, ‘choke coils, ete. Best quality annealed wire, Comes in 1 pound
rolls only.  This wire may be readily ent to length., Fach picce may be flatened nerfectly straight by rolling
it between two flat wooden hoards,  This is a better and cheaper way of buying Core Wire than getting it cut
to length as you can cut it exactly te size yourself, thus saving expense. The following table will enable you
to caleulate your wants,
The amount of wire necessary for a given size core may e computed from the following table:
The welght of a core 1 inch long and Yo inch diamenter is 041 e,
The weight of a core 1 inch long and 3} ineh diamenter is .094 Ibs.
The weight of a core 1 inch Tong and 1 ineh diameter is 167 Ibs,
The weight of a core 1 inch long and 134 ineh dimnenter is .315 Ibs.
Thus, a core 3 of an ineh in dismenter by 10 inehies loug will require 10 times .094 pounds, equaling
.94 pounds, or practically ! pound of core wire,
NO. F-11 SOFT IRON CORE WIRE, per 1 pound €oil. ... oo oo i $0.14
(Shipping weight per eoil, 2 pounds, )

"~ CARD BOARD TUBING

These tubes are used for making tuning and loading cuils, loose couplers, Tesla coils,
inductances and all windings of this nature. Our tubes are guaranteed round. They are
seamless and when wound will give a smooth, even surface When winding cardboard
tubes always warm them before starting. This will shrink them so that after winding,
when they resume their normal size, the wire will be tight and will stay tight. Keep
them as dry and warm as possible while winding.

" ()‘ur tubes are made especially for us. The price we ask is very low, quality con-
siaered,

Qutside Diameter Inside Diameter Thickness of Wall Price, Ft.
2 In. 134 In. 1% In., $0.10
23 In. 2% In. % In, 12
3% In. 3% In. 1 In. .15
414 In, 4 I L% In, .18
5 In. 43 In. 1% In. .20
H-60 6 5% In 14 In.

In, % In. 14 .25
Shipping weight, any size, up to 4 inches diameter, 1 pound per foot.  Shipping weight, 4 to 6 inches,
2 pounds per foot.
NOTE—Not less than 1 foot of any size sold. \When eardboard tubing is ordered without other merchandise
an extra charge of 5 cents must be remitted with each order to cover cost of special pucking so that tubing
will not erush in the mails.

Baltimore, Md.
Gentlemen: You piece of Arlington Tested Galena has been received and | wish to say that it is the
most sensitive crystal that | have ever had occasion to use. One particular feature that | have noticed is that
there is not a *‘Dead Point” on the crystal. 1 will always be ready to say a good word for your products.

0ld City Hall. C. WARFIELD KEEFER, Eng, Div.
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The Electro-set Co. Presents
CELLULAC TUBING

THE FINEST OF ALL WINDING TUBES.
Perfect Shape—Highest Insulaticn—Best Appearance.

For these experimenters whe desire only the finest and best waterials in their
instruments we offer, for the fiest time to the experimental publie, Cellulac.  This
wonderful materind has been adapted by the Lagest wireless enmpany in the world
as its standard.  While it is high in price it is certainty high in elliciency. It
absolutely cannot shrink, warp or expand. It is impervious to oil, moisture or damp-
It has a breakdown value of 50,000 solts per millimeter,  The tubes are s &
ely round as metal tumings and as bad and resonant as metal,  Cellulae N

s are perfectly finished in a high polish. ey ate a dark, rich brown in color.  Na other material is as
suitable for making tuners, couplers and inductunees as Cellulae.  Na loose windings, warred tubes, poor fits or
baid surfaces. The most ellicient, handsomest and most easily wothed tubing on the market is Cellulac, sold and
introdaced by the Eleetra set Co.

When building a good coupler, tuner or lawder, ovder Cellulac.
PRICE LIST OF CELLULAC TUBING.
(Better and Cheaper Than Rubber, Fibre or Bakelite.)

Cat. No, Qutside Diam, Inside Driam. Thickiess of Wall I'rice. It Shipping Wt., Ft.
H-70 3% 1n. 335 T 1-16 In. $0.80 1 pound
H-80 414 In. ds I, 1-16 In, 1.00 1 pound
H-90 ] In. 4% In. 1-16 I, 1.50 2 pounds
1H-104 6 In. H7g In 1-16 1In. 2.00 3 pounds

Tess than 1 h;nt add 10 per cent an finming price.

“CELLULAC—FOR EFFICIENCY AND LOOKS.”

MAGNET WIRE
A WORD T0 OUR CUSTOMERS.

The Electro-set Cu. offer or sell no seconds, job lots, soiled or inferior grade
wires. Al our magnet wire is drawn from pue Electrolytic Copper of highest
conductivity and insulation, Electro-set prices are always as low as good mer-
chandise can be sold for.  Goud cleetrical apparatus reguires good wire—and
there’s a big difference in wires, For the best you can get at lowest prices buy
our carefully selected wonds.

“A square deal for the experimenter—always.

THE ELECTRO-SET CO.

SINGLE COTTON DOUBLE COTTON .
Size Feet I'rice Price I’rice Feet I'rice Prie Price
B. & X Gawge Per Lb. Ler Lb. ¥ Lb. 1 Lb. Per Lb. L'er Lb. Yo Lb. % Lb.
120000, eeen $0.37 $0.21 $.... §0.24 $....
11 8 21 oo o)
i A7 1|3 %
40 184 &
A5 208 L4l
A7 441 Al
Lot 740 .
57 et
(1N .
e 56
1.19 5
L.15 1.15
2,15 =.n0
3.50 400
SINGLE 8 ENAMEL
I'rice Price Feet P'rice Piice I'rice
Per L, 14 Lb. Per Lh. I'er Lb. 15 Lh. 14 Lb.
$u.61 $.... bR R $ 30 $....
g & caooo 44 3 O PP
A6 31
..... {0 3
ol 51 34
32 6 ¢ 40
.36 e 46
L NG 54
.08 .6
] .80
1.00 .98
oo 6000 1.45 145
40........ 6.51 4.07 2.30 2.00

- NOTE- ;’Ihc shipping \\'olv,:ht_or wire is, of eourse, always more than its aetual weight to allow for packing.
Shy-pnlg \\c_u;ht. of 1 pound of wire is 2 pounds; of 1% pound or % pound, is 1 pound. Add 1 pound to any
weight of wire up to 25pounds.
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ELECTROSE INSULATOR

to  save money on your

G
aerial insulation.  Use
@W ’) penty  of good insulators.
" Eleetro-set  insulators  are

carefully _chosen.  We  especially  recommend  the
genuine Electrose grade, used by most government
and commercial installations.  Elvetrose possesses the
highiest  possible insulating qualitics combined with
an amazing tensile strength. 1t is moisture and
water proof,
NO. D-1 CCRRUGATED ELECTROSE INSULA-
TOR, 45,000 volts, each
(Shipping weight 1 pound.)
NO. D-2 CORRUGATED ELECTROSE INSULA-
TOR, cxtra heavy tensile strength,  break
down value 50,000 volts, length 4 inches,

Unless your aerial is well
insulated you will lose more
eiiergy through leakage than
in any other way, It is
safe to say that not one
aerial out of three is prop-
erly insulated. Do not try

eath e e .30
(Shipping weight 1 pound.)
NO. D-3 COMMERCIAL CORRUGATED ELEC-
TROSE INSULATOR, 104 inches long, ten-
sile strength 1000 pounds, bresk down value
TO000 volts ... ... . ... .50
NO. D-3-EL  COMMERCIAL INSULATOR,
ELECTROSE, length 2214 inches, tensile
strength - 1500 pounds, break down value
120,000 volts, each.................... 2.00

(Shi‘pping weight 6 pounds.)

LECTRO-SET PORCELAIN
INSULATORS

Do not confuse these
with those you have
seen listed elsewhere,
that look the same. Our
porcelain insulators are

- twice the size of those
ordinarily sold at 10 cents each. They have a cor-
respondingly higher tensile and insulative strength.
Nize 3 inches long, 2% inches diameter. Especially
fine for strain insulators. Three hundred per cent
better than cleats for small acrials. While these
insulators are not quite so desirable as Eleetrose
grade, they are rccommended as being the “mext
thing to it.”

NO. D-65 PORCELAIN INSULATORS, shipping
welgiit 1 pound, each. ..uvoouuuiun. ..., $0.12

FLEXIBLE HIGH TENSION CABLE

et e

NO. L-21 HIGH TENSION CABLE, 3-16 inch diameter, per fout
NO. L-22 HIGH TENSION CABLE, 7-16 inch diameter, per fuot

ELECTROSE LEAD-IN
BUSHINGS

L

The importance of a safe and eficient insulator
for leading the gerfal wires through the wall into the
huilding is universally conceded.  "The point  of
entrance is usually the place of greatest leakage for
the high tension currents or for the weak electrical
oscillations when receiving.  Electrose Lead-in Bush-
ings are the finest devices fur this purpose that can
be secured.

NO. D-4 LEAD-IN BUSHINGS, with patented
ring for clamping to wall or sash: size 4 9-16
inches long, 2 inches diameter, 34 in hole. .$0.73
(Shipping weight 2 pounds.)
NO. D-10 LEAD-IN BUSHING, with loek ring,
diameter 215 inches, length 634 inehes, hole
Y inch diameter, break down value 60,000
volts, each . ... ... ... i, 1.48
(Shipping weight 5 pounds.)

PORCELAIN CLEATS,
KNOBS AND TUBES

) \

USEC FOR WIRING OF ALL KINDS
The cleats are widely used by amateurs for acrial
construction.  While they have only a normal tensile
strength, they are reasonably good for small aerials
it several are connccted in series at the end of
each strand.  The tubes are sometimes used for
lead-in bushings.
NO. D-6 PORCELAIN CLEATS, shipping weight
2 pounds per dozen pairs. price per pair. . .$0.02
(Not less than * pairs sold.)
NO. D-5 PGRCELAIN KNOBS, for inside wiring,
shipping weight 1 pound per dozen........
(Not less than 6 sold.)
NO. D-7 PORCELAIN TUBES, %x314 inches,
shipping weight 2 pounds per dozen, each... .02
(Not less than 6 sold.)
NO. D-85 PORCELAIN TUBES, 6x3; inches,
shipping weight 4 pounds per dozen, each. . .05
(Not less than 2 sold.)

Should always be used as
Irading-in wire to wireless in-
struments.  Used also for all
high tension leads in Wircless,
Xray and  Iligh Frequency
Work. Lxtra heavy double rub-
ber and triple braided insula-
tion. Also used for automobile
wiring.  Recommended for he-
lix, lead-in spark gap and con-
denser  leads. No leakage—
less danger of damaging kick-
backs—high efficiency,
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BARE COPPER AERIAL WIRES

Size 14 pure copper Hard Drawn Wire is the best moderate priced wire fur antenna purposes. All our
coppier acrial wires arc hard drawn, making their tensile strength higher and their ability to withstand storms
and weather greater. [lo not compare our wire with copper clad or antenium wire, which is not pure copper
tut copper plated iron, This wire is frequently offered as pure capper. We charge no more for pure copper
than the prices at which the inferior wires are sold.

NO. 14 B. & S. GAUGE HARD DRAWN AERIAL WIRE, &5 fect to the pound, per pound. oooiiee e $0.35
NO. 12 B. & S. GUAGE HARD DRAWN AERIAL WIRE, 65 fect to the pound, nper pound

ELECTRO-SET STRANDED HARD DRAWN COPPER CABLE

The best wire obtainable for antenma
use at a reasonable price.  Made especially
for us by a conscicntious wire faclory
whose product is beyond reproach.  This
wire consists of 4 strands of No. 22 hard drasn copper wire braided together. 1t has the Jowest skin resistance
and highest cfficiency of any aerial cable known.  Owing ta the present  impossible price of Phosphor Bronze
(able, we do not new sell it.  The only advantage of I'hospher Bronze is its greater tensile strength.  This
feature is only valuable on extremely large commercial awials,  Gur special stranded cable is used whenever
high eMeiency is paramount.

NO. L-44 ELECTRO-SET SPECIAL STRANDED COPPER CABLE, per 100 feet......ovvecneerncces $0.70
(Shipping weight per 1o feet, 1 pownl)

N A

GROUND WIRE—HELIX WIR
(Pure Copper—Not Copper Clad)

4 B. & 8. Guage Copper is demanded by the underwriters for ground wires. A good ground on your
wireless set is not less important than a good acrial.  Our ground wire is pure electrolytic copper, Nus. 6 and
8 are extensively used for helises and oscillation trausformers.
NO. L-45 GROUND WIRE, 8 feet .to the pound, per pound.

T T R R R
NO. 8 HARD DRAWN COPPER, 20 feet to the pound, per pound. ... PR
NO. 6 HARD DRAWN COPPER, 1214 feet to the pound, per pound. ... . ... .35
Ty A B R .20

GUY WIRE

For guying acrial poles, Made of galvanized iron, size 11 B & 8. guage, about 60 feet to pound.
NO. L-23 GUY WIRE, per pound.......cvnvioinnnnureennesns
Not less than 1 pound sokd.

"RUBBER COVERED CONSTRUCTION WIRE

NEW CODE.

lUsrd for all house wiring. Consists of No. 11 copper wire with heavy rubber cover and braided fibre

insulation.

NO. L-24 CONSTRUCTION WIRE, per LT A R R $0.02
Jer 100 fEOh. v vsnennveonsroanseatanmasautessss

" ANNUNCIATOR WIRE NEW CODE

Double cotion covered, para-

fine insulation for wiring bells,
telephones, buzzers, signals, an- FLEXIBLE LAMP CORD
nuneiators, ete. ‘ .
NO. L-26 ANNUNCIATOR (Double Twisted)
WIRE, per coil of 75 ;
feet, size 18....... $0.28 Used for conneeting motors, lamps, transforo-
(Shipping weight 1 pound.) ers, ete., to 110-120 volt lines from socket. Green

and yellow Lwisted eover, rubber insulation, stranded
copper core, 2 wires.

FRICTION TAPE
I'sed for insulating joint and NO. L-25 LAMP CORD, NEW CODE, ner ft.50.03

{';rllls?i'::}]i;‘; C%rt(‘cs MCosr:::c‘;k lfloil’:; (20 per eent discount in 25 foot lots.)

ounce coils.

No D-15 FRICTION TAPE, NOTE—Bewarc fu old cmle. wires offered at
shipping  weight 3 ounces lower prices. They will not pass inspection and are
per coil, each....o.ooovien $0.07 dangerous.

Baltimore, Md.
Gentlemen: ! have heard so much talk about this Galena that | have heen forced to send for a piete.
Bantroft Park. RUDOLPH DEMLING.
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WIRING NEEDS

Price Postage

NO. W.1 KEY SOCKET, Edisun screw, biushed brass finish,
best make, Y inch thread....... .., ... .. . . . $0.25 $0.03

NO. W-2 ATTACHMENT PLUG, Edison Screw, hard rubber composition, patented, non-seper-
able type, serews into socket without twisting ecord. ..o oo 0 .03

NO. WL-}G SEPARABLE ATTACHMENT PLUG, standard model, porcelain type, as illustrated
each ..., et e e, 8 .04
NO. W-5 NON-SEPARABLE ATTACHMENT PLUG, sume as No. W-G, but not sep .03
NO. W-3 CLEAT RECEPTACLE, porcelain base, Edison screw .04

NO. W-4 SMAP SWITCH, nickeled finish, screw to wall K

PORCELAIN BASE SWITCHES
These switches are all 15 ampere capacity.  They find many uses about the shop and  experimental
taboratory.  Our switches are first class in every particular.  Strong Dlades und jaws, large insulating handles
of moulded composition. Neat glazed porcelain bases of great strength.

= NO. 950 SINGLE POLE, SINGLE THROW
_{'J 'l” W SWITCH, shipping weight 6 ounces, each. .$0.18

B 0 -, o = " NO. 951 SINGLE POLE, DOUBLE THROW
I \ @ r:? ~ T SWITCH, shipping weight 8 ounces, each. . .28

' = NO. 952 DOUBLE POLE, SINGLE THROW

NO

TR
THE TRIMBULL LICTRIC MRG0 of = T P SWITCH, shipping weight 10 ounces, each.. .28
P’ b'— . 953 DOUBLE POLE, DOUBLE THROW
= t h SWITCH, shipping weight 1 pound, each. .. .35
— NOTE—No. 953 Switch is used in small wircless
Jue TH ‘ﬁm stations as a change-over acerial switeh.

' CURRENT TAP

This useful deviee allows you to operate a lamp from any socket at
the same time that you operate an electiie motor, heating device, trans-
former or other instrument. 'The current. tap simply screws into the
socket. A lamp may be placed in the tap, while the side plug is wired
with flexible cord to go to your apparatus. These plugs come wired either
in parallel or series, that is, so You can run your apparatus in series with
the lamp or jn parallel.

For all 110 volt devices you require the parallcl tap.  For small

] series’” motors, dentist Iamps, ete., you require the series tap. Our plugs
are especially strong and substantial.
Ly NO. W-6 PARALLEL CURRENT TAP, complete................. $0.35
= NO. W-7 SERIES CURRENT TAP, for special apparatus, where is
necessity to reduce the current by conneeting Iamp in series,
complete ... e .35

FUSE WIRE

Postage extra, 2 cents for any 10 feet, 4 cents for any 100 feet,

For epen fuses, refilling fuses, fuse blocks, Edison refillable fuses, cte. Guaranteed accurate sizes. Wound

ot wonden spocls of 5 feet each.
. G-50, 1 AMPERE, per 5 feet, prepaid............. 6550060060000000 0 $0.10

5 AMPERE, per 5 feet, prepaid. . . .10
, 10 AMPERE, per 5 feet, prepaid. ., 50000000D006060000600000000800 12
15 AMPERE, per 5 feet, prepaid........_ . 0 (1111 15
25 AMPERE, per 5 feet prepaid......... 0 0. 0 0 ][] .20

CARTRIDGE FUSE

NO. G-56, for clip contact fuse
blocks or cubinets. Fit any cab-
iner,  Nizes 5, 10. 15, 20 am- '
peres. Price, any size, prepaid, ‘
each ... oo, $0.10

'EDISON FUSE PLUGS

NO. G-55, screw into any
Edison base fuse cabinets,
receptacles or blocks. Price,
any size up to 25 amperes,
prepaid ... ... ... $0.10
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DETECTOR CUPS AND CRYSTAL HOLDERS

NO. B-64 CUP, solid turned brass cup, si
tapped at bottom for 8-32 serew, each

Pastage 2 eents.}
NO. B-60 CUP, for permanently fastening in erystals with alloy or soldur,
threaded brass shank, §-32 thread.  IMameter 3% ineh, heizht 3-16 ineh; cach
(Postage extri, 1 oeent)
NO. B-61 CUP, heavy turzed brass cup, handsomely nickeled aud polished.  Diameter 1% inch, height

1% inch.  Walls 4 inch 1

and tapped in hottem for &

hand tamed CUp; CaEho . oo e e
(Postage extra, 1 cents.)

NO. B-62 CRYSTAL HOLDER, as used on our popular No. 1603 Renior Detector.

14 iuch milled slot and s
with $-32 machine tapped thread at bottom for fastening down; cach
(PPostage extra, 4 cents.)
NO. B-63 MULTIPLE CRYSTAL HOLDER, for maunting 5 erystals at once.

(PPostage 10 ecems.)

GERMAN SILVER RESISTANCE WIRE
Most companies today offer for sale the 1% per cent grade German Nilver Wire, The
Eieetro-set Ca. sells ouly the 30 per cent grade, with a istance 33 per cent higher
than the 18 per cent alloy. This wire is used for resistances, rheestats, potentiometers,

ote. It is the highest grade German Nilver Wite made.  You need only 65 per cent as
much as of the 18 per eent grade.

Carrying Capacity BARE WIRE COTTON COVERED

Size in Amperes at Ohms per Price per Price per P'riece per Price per

1. & 8. Gauge 200 Degrees K. Fouot 10 I°t. 100 I't. 10 1. 100 I°t.
15 7.44 RO RA] $0.20 $1.50 $0.25 $2.10

20 3.76 AR .10 75 12 1.00

21 1.84 ol .05 35 .07 .50

1 Kt 05 .18 20

9
Postage extra, 2 cents, for any 10
any size sold.

NICKEL CHROMIUM RESISTANCE
“NICHROME"

ze i inch high by %y inelr diameter, with 6-32 set serew,

Brass cup with 35 inch

Furnished witht three filister head serews ta hold erystals. Diritled
2 machine serew.  Heavy walls prevent stripping of threads. A splendid

An ideal way of
mounting crystals.  Consists of a heavy pickeled brass standard 9-16 inelt square, 1% inches high.
sot serew.  (Nee picture of No, 1603 detector for idea of use.} Furnished

The holder may be revolved,
bringing any crystal into use. Exeeptionally acenrate and well turned.  Beautifuily finished in
polished nickel. Diameter 1% inches, depth 15 inch.  Fitted with shuank 3-16 ineh in diameter,
1 ADCH OIS CACM . ov e et v raeae e e aenceaa st eresataaasassstatattatatatttasetttees

.35

.20

.55

c 4 cents for any 100 feet. ..\'nt less l'h:m 13 cents worth of

This wire is the only known metal (exeepting platinum)  that will stand a brilliant red heat in air without

oridizing or burning up. It is therefore uses
heaters, ete. It is also used on small eleetrie resistor furnaces aml inoatl
used under load conditions that will make the wire ved hot. It is e
make toasters or small experimental clectric furnaces, heaters, ete.

Comes only in hare wire, uninsubated.

[ ey oud
Ohms per [=
Foot at 72 Price per I'riee per =
B Degress I, 10 Feet 100 Feet i
K3 $0.25 $2.00 &

1015 20 1.50 g i
1.60% 15 1.25 :

1$.500 .10 75 'E =

1 on all eleetrical heating apparatus, such as irons, toasters,
ises whete resistances are to be
v matter, with Nichrome wire to
Nichrome wire makes splendid rheostats.

Milan, Ohio.

Dear Sirs: The Arlington Tested Galena Crystal that 1 bought of you some time ago has pivon the best

of service by far of any crystal | have yet used.

Comer Huron and William St. RALPH H. SAYLES, Jr.
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The Electro-set Co. herewith presents a number of excellont ready-made parts, the uses of which will
readily suggest themselves to the experimenter.  These parts are carefully and accurately made. They are
finished and pelished. ready for use.

NO. P-1 ROD AND CH UCK, used for holding cat whisker wire on deteetars and for any purpose where a
small holder is desirable. 'The rod is 3-16 inch diamenter, 2% inches long, with a knurled chuck

at one end, threaded 10-21 at the other.  Handsomely nickeled and pelished.  Fits into Nos. P-2

and I'-3 posts.  Price, cach

NO. P-2 POST, 3 inch diameter, 114 inches high, 3-16 inch hole at top and large knurled set screw.
Threaded at bettem for 8-32 screw. Useful for spark zap standards, detector posts,  stationary
clectrode holders on rotary gaps, ete. Ilandsomely finished in polished nickel, priee each.......... $0.16

Postage extra, 2 cents.)

NO. P-3 POST, 14 inch siuare, 1% inches high. Fitted with 3-16 inch hele neiar top and large knurled
set serew.  Takes 8-32 machine serew at hottom. A very handsome, massive square support post for
many uses.  Beautifully nickeled.  Price each... ... 000 v v seesssin O $0.20

(Postage extra, 3 cents.)

NO. P-4 STANDARD, made of a solid brass casting, ground, finlshed and gold lacyuered. 154 inches high,

% inch wide, 7-32 inches thick. Accommodtes 832 machine serew at top.  Two lholes at base for
fastening.  Used for deteetors and for all uses where a good suppert is necessary.  Price each. .. ... $0.35
(Postage extra, 3 cents.)

NO. P-5 KNURLED SET SCREWS, used for countless clectrical devices for countless purposes.  Sold in

various sizes.  Made of solid turned brass, handsomely finfshed in gold lacquer.
(Postage extra, 1 cent each.)

No, Thread Height Diameter of Head Price
P-5A 8-32 14 In. % In. $0.05
P-58 % In, 14 i .06
P-5C 1 In S In. .08
P-5D 1 In. % In. .05
P-58B 2 I, % In. .06
P-5C 1 In. 5 In. .08

20 per eent discount in dozen lots.
NO. P-6 KNURLED LOCK NUTS, used for locking a set serew in any position.  old lacquered  finish.
Postage extra, 1 cent earh.
No

b Thread Diameter Price
P-6A -3 ’ $0.05
P.6B §-32 % -06

20 per cent discount in dozen lots,
P-7 BRASS BUSHINGS OR PILLARS, used to support rotary switch levers and for other instrument
requirements.  Made of mavhine turned lacquered brass.

0. Diameter lleight Diameter of Hole Price
P-7A % In. %% In. 532 In, $0.05
P-78 % In. 3% In, 5-32 In. .10

(Postage extra, 1 cent each.)
NO. P-9 ZINC RODS, for spark gaps. 3-16 inch in diameter, 2 inches long, Threaded at one end for
8-32 thread. Will fit any of our knobs, price each........... 58660660000 0080080 000 $0.10
NG. P-10 CORD TIPS, for telephone eords or for conuecting cords used iv hooking
each

$0.03
.05

(Postage extra, 1 cent.)

NO. P-11 ZINC SPARK POINTS, for spark gaps, % inch in diameter, 3 inch high. Threaded for 8-32
machine serew.  Each.....oo L LT T o e $0.05
(I'ostage extra, 1 cent.)

BOOKS

The quickest and cisiest way to know wircless telegraphy and eleetrieal things is to read nood books.
If you do not read books vou are missing half the good results you obtain by following out new and
efbicient hook-ups, and new methods of working. FEleetricul and wircless books, to these interested, are excep-
tiorally fascinating to read. They are furthermore extremely educational and instructive. Learn more about
your hobby and get renewed interest, better results, new methods. Read Books.

No one should attempt to start a wireless station without owning one or more “A B beoks on the
subject. No one should attempt to maintain one without keeping up to the minute by reading.
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LESSONS IN WIRELESS TELEGRAPHY—A complete course in the de-
sien, theory and construetion of wircless telegraphy, starting with magnetism
amd eleetrieity ald finishing with wheless cirenits and diagrams, laws, instru-
ments, cte.  The latest detectors, tuners, aerials and devices are described in
| detils 82 pages.  Price, postage paid, $0.25.

q AMATEUR'S WIRELESS HANDY BOOK--A hook cvery experimenter should

ARLS - BIENCES

Lzszons
Wirzitss
PLZGRAPIT.

own. Contains 30 pages of excellent information, including 2200 call letters
of amateur, government, ship and commercial stations, 100 hook-ups and aerial
designs, code charts, abbreviations, and pages to insert vour own friends’ call
letters. The mest complete and reliable data ever eolleeted,  Driee, postpaid,

0.25.

i OPERATION OF WIRELESS TELEGRAPH APPARATUS—This book shows
how to obtain the very highest efficieney from any station and how to comply
with the law: how to tune, adjust detectors, spark gap, phones, ete. How to
nse test buzzers, variometers, condensers, trausformers.  How to tune various
wave lengths and how to obtain shrp waves.  Alse describes how to make
aul use wave aneters. If you want good results, here's your opportunity. Price,
postpaid, $0.25.

COMPLETE WIRELESS COURSE—The four books listed above are the
finest publications  of their kind,  Fyery experimenter  ought to own all
four of them. The set makes a complete course in wireless telegraphy—a
course  for which a cor spondence  sehool would charge $25.00.  The
complete set of fonr bouks, prepitid, $1.00.

THE WIRELESS TELEPHONE, by II. Gernshack.  Tells how  to make
battery wircless telephone outfits to wotk over covetal miles at a very low cost.
Full of valuable information; 4 pages; 60 illustrations.  Drice, prepaid, $0.25.

SIMPLE EXPERIMENTS IN STATIC ELECTRICITY, by I C. Bull, M. A,
A complete and instruetive hook, containing hundreds of electrical experiments.
lustmetive and entertaining; T2 pages 51 illustrations. Price, prepaid, $0.25.

T . THE STUDY OF ELECTRICITY FOR BEGINNERS —A fully wlustrated
-~ clectrieal course, from Olm's Law to wmotors. D'repaid, $0.25.
- - “q HOW TO MAKE AND USE WHIMSHURST MACHINES, 112 pages of
ARTS/ SCIENCES e information and experiments, P'repaid, $0.25.

[ | PRACTICAL ELECTRICS--A universal handy bouk on cleetrieal matters,

W honoin e bells, microphones, photophones, selenium  cells,  dynamos, ete.; 135 pages;
R «I/I;(_';.LL-A D) 126 illustrations. A $1.00 yalue.  I'riee, prepaid, $0.25.

"L'[“;?‘[ E.gg)‘}&?jﬂ ) EXEERI_ME!\ITlNG WITH INDUCTION COIL_% A hook full of faseinating
DD AT i spark coil experiments, from vacuuin tubes to wircless telegeaphy.  Postpaid,
AP PATUXCLES

$0.25.
= DO YOU KNOW HOW T0 desizn and build =« magnetic leakage trans-
i - 2J° former for radio telegraph or other high frequency womk? Caleulate the number
" N\ of turns required for the primary and secondary of a trapsformer of any kind
\‘ J \ 1 to operate at A given voltage?  Construet an induetion coil to give a heavy
- é.,‘,n’e ) ane-inch <pk with only a pound of wite in it~ secondary? This book at
w‘,‘-*{ﬁ‘ﬁ\‘mﬂl $0.25 will show you how. New Revised Third Edition CONSTRUCTION OF
[ INDUCTION COILS AND TRANSFORMERS, by Thomas Stanley Curtis. Con-
tains infoimation hithetto unpublished in hook form, written in plain English
for the practical worker. Chapters on  the construction of transformers  of
various types, such as hizh tensio, lew voltage for experitnental wotk, open
and elosed core, magnetie leakage, cte. A chapter on high frequency apparatus,
and another on expetiments with high frequeney cwrent, Designs for inter-
rupters, condensers, spark gaps, ete. Unique amony the many features of the
buok is a chapter which tells the amateur how to desizn his own transformer;
how to fizure the number of turas required for a core of any size; how to
determine the quantities of materials needed; wrd Al this may he done by a
simple application of arithmetic. If you are an experimenter, this book will
give you the transformer information you weed inoa Iieid mud convenient form;
send for it

SMALL ACCUMULATORS—How to Make, Charge and Use Them; 80 pages;
10 illastrations; price $0.25. L. ‘he Theury of the Aecwmulator. Tl How to
Make u Foursolt Pochet  Accumnlator. 1. How to Make a Twelve-volt
1 Accumulator, 1V, Types of Small Accumulators. V. How to charge and use
A Accumulators. VI Applications of Small Aecumuiators,  Useful Receipts.

. Glossiny of Techinical Terms.

IR . . ’ . h . )
(UI;E‘;U’X@.[QJ‘! ;5: 13 ineludityg information and diagrams of contieetions for alarms, batteries, motors,

=

N AR
i O

SRS 7 SCIENCES N?S5

WIRBLESS
CORNSTRVCTISS
IS TALLATIOE
BECINNIERS!
PRICE
25 cents

coLE b MORGAN

B 0 OK S . Buy them— read them— study them.
« They'll help you more than any other
thing to UNDERSTAND electricity and wireless.
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HOW TO CONDUCT A RALIO CLUB

‘THE INDISPENSABLE EQOK.’

$0.50 PREPAID
The most remarkable suecess on record attended the publication of this
tremendously popular hook on wireless telemaphy,
HOW TO CONDUCT A RADIO CLUB c¢m

ains more splendid material,

~ | more accurate explanations and more detailed des fiptions en wireless tic-logr:mh
now to construetion, «peration, theory and design than any boak llill]cx'to lll{bllshed at
Con the price.  The hook is written by E. E. Bucher, .mslru('tmg engineer, 'I‘.hc
onduct Mareani Wireless Telegraph Co.  1lis masterly but simple chapters are indis-
A ensable to Wl experimenters who Lave advanced a little beyond the beginner's

I

]Qadio stage.  Experts. commereial operators, amateurs. -all need this bhook.  Radio

clubs re especially fortunate in its publication; 114 large pages, 7x10 inches;

Ciub flly illustrated.  We herewith submit only a partial list of contents. Order
today.

TABLE OF CONTENTS

Chapter |—Advice for the Amateur Pretiminary Fducation; Buzzer Prac-

\j E£.5.CO. tice System; An Element ¥y Receiving Set: Receiving Aeis X; Reeeiving Detec-

tors;  Gosernment  Licens X Beginner's Transmitting Set; A Transmitting

Set of the More Advanced 'l vpe.

Chapter Il—The Formation of a Radio Club—The Organization; Constitution; Quarters; Antenna; The
Workshop; adio Apparatus.

Chapter 11l—Instruction in Telegraphic Codes (ode Practice; How to Make the DBuzzer Squend; A Small
High Frequency Generator.

Chapter IV-—A 210 Meter Amateur Set—An Amatenr Transmitting Aerial: Natural Wave Length of Four
Wire Aerials; Aerial Insulation; The Oscillation Transformer: (lused Oseillatory or Spa ap Cirenit; A Rotary
Gap of Simple Construction; Transmitting Keys; A Transformer of Tuereased Capacity; A Condenser for a
Three Inch Spark Coil; Data for a Three Inch Spwk Coil; Duata for a (e Inch Coil,

Chapter V—An Amateur's Wave Meter and Its Uses. Determination of the Point of Resonance; Calibration
of a Wave Meter; Measurcment of the Inductance and Capacity; Reduction of Wave Length; Inereasing the
Wave Length.

Chapter VI—The Measurement of the Legarithmic Decrement—C 2leulation of the Deerement of the
Decremeter; bBefinition of o Pure and Sharp Wave,

Chapter VIl—Explanation of the Theory of Operation of the Receiving Tuner —Natural Wave Length:
Operation of the Receiving Tuner; Tuning Adjustments; The Practical Adjustments of a Recciving  Tuner;
Keceiving Deteetors.

Chapter VIli—Receiving Tuners Reeeiving Tuners; Coils and  Condensers of  Measured  Wave Length;
Tuned Buzzer Tester: Test Buzzers: Preferved Cirenits for Radio Telegraphie Deteetors,

Chapter IX—The Vacuum Valve Amplifier—The Detector Examined: The gle Step Amplifier: Double
Amplifier; Magnetic Field About the Vadve; “Beat™ Neceiver A Nupersensitive Net for IIndamped Oscillations;
A Unique Method for Deteeting Undamped Oseiliations; Elimination of Are Light Induetinn,

Chapter X—**Break-in*' Systems.

Chapter XI—The Radio Variometer- -Its Actions Explained; General De-
signg Uses of the Variomerer: A Vuriometer of Simple Construction,
—_— Chapter Xil—Amateur Wireless Telegraphy During the Summer—0verhaul -
N— ing the Station: Aerial Supported by Kites: Construetional Details; The (‘on-
stiuetion of a4 Box Kite: A Long Distance 1 eiving Set; A Supersensitive Re-
ceiving Set; Substitute for an Aerial; Wireless in the Summer Camp; Inereasing
Yass Govornmenlt the Range.

Chapter XI1tl—An Amateur Portable Wireless Set—Design for the Portalle
Set, The Traws mitting Apparatus; Receiving Apparatus; Kinal Adjustments,

Mairy more subjects: generous illustrations.  Send $0.50 now for your copy.

-

N

How to

Rad o Zxanimatrons

HOW TO PASS GOVERNMENT RADIO

EXAMINATIONS

7 & sco Q/ FIFTY CENTS, POSTPAID—PAPER COVERS. .

J This book is indispensable to prospective operators, commereial or advaneed

D amatenrs,  The title is self-explanatory.  One  hindred and ejght  questions

and answers are deseribed, answered  and  explained.  When you know the

contents of this bock you know wircless telegrapy.  Fully ilustrated: size Gx9
inches.  Price. postpaid. $0.50.

CONSTRUCTION OF INDUCTION COILS
AND TRANSFORMERS

CONSTRULION

oF BY STANLEY K. CURTIS

This book  deseribes and explaibs, inoa sample and understandahle  way,

ey o e how to construet and use spark coils and opent and closed core transformers
TRAIS, FORMERR for use in wireles; telestaphy, X-ray. high fiequenes and ather work,

I It is the most popular worh of its kind, A complete hook, giving the

detuils of desiun and constinetion of coils from 1L to 12 inch spark rating,

£ S-co. ‘ Il information on hizh tension tran-formers, Tesla coils, condensers, ete,

_ - — Also tables of core dimensio awking  distances, wire vtlues, ete.
d_ ~ Nize BxT inches; 100 pages; 72 illustrations,  I'rice, prepaid, $0.25.
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THE HANDY VEST POCKET DICTIONARY

BY WM. L. WEBER, M. E.
CLOTH, RED EDGES, INDEXED-—PRICE $0.25

Contains upward of 4800 words, terms and phrases employed in eleetrjeal profession,
with their definitions given in the most concise, lueid and comprehiensive manner,

It also embodies many of the features of this cumbersome volumes of eleetrieal eneyel-
pedias, which only accessible in public or ¢ libriies and which, by reason of their
ponderous dimensions, are rendered impossible s ds to the aveage cleetrician in the daily
routine of his profession.  Much thouzht and great care has been exereised in the preparation
of this unique work by the author, M. William L. Weber, M. 1.

1 the scientitic principles which eonstitute the found
are contained in the definitions given in this work, and while nece o in a coneise
ot abstract form, they are stated in terms so simple amd with snch freedom from ambignity.
that the reader of average intelligence and limited cducatinn earmot fail to comprehend their
full meaning.

Although the book is small (vest pocket size} we venture the
contained within its eovers more reliable and wseful information for tl

ingle volume,

HANOY

ELECTRICAL
DIC THONARY

ion of cleetrical engineering

sertien that there is
e electrician than was
ever hiefore published in i si ad the busy eleetrical worker will find it to be of
inestimahle value in his work, for the reason that he can carty it with him every day. and
huve it to refer to whenever a perplexing preblem comes up. At the eiose of the book are given illustrations of
the various kinds of eireuits used in wiring also diagrams showing the conneetions of the series dynamo the
shunt dynmamo and the compound wound dynamo.

EXPERIMENTAL WIRELESS STATIONS

BY PHILIP E. EDELMAN R C R Ta
NEW 1914 EDITION, FULLY ILLUSTRATED, ATTRACTIVELY BOUND IN CLOTH WIRELESS
224 PAGES—PRICE $1.50 STaTions
This book offers to the wireless experimenter a series of standard designs for radio
apparatus that will enable the user to comply flly with the lawv. 1t is intended for E-sllco-
the expetimenter to whom the wireless is more than a pastime idie plaything. 1t
appeals to the man who is possessed of but little technical education but who tukes up
radio work with a view to making & serious imestigation of its basic principles and who
hopes to make some improvements on existing atis, event thongh these improvements
be from the standpoint of an amateur.  In short, it is a bok for the man who is
deserving of a bhetter name than “amatenr.”

ELECTRICITY MADE SIMPLE

BY CLARK CARYL HASKINS

223 PAGES, 108 ILLUSTRATION, 12 MO, CLOTH BINDING—PRICE $1.00

A bhook devoid of technicalities.  Simple, plain and ol dable.  There are
many elementary books on eleetrieity upen the market, but this is the first one present-
ing the matter in such shape that the layman may wderstand jt, and at the sume time
not written in a childish manner.  For engineers, dynamo men, firemen, linemen,
wiremen and learners.  For stwdy or referenee. /7 SIMPLE =

Students and eleetrical workers whose oppeitunities for gaining information on the
underlying prineiples of eleetricity have heenr limited will fined this book to he of
inestimable value to them for the reason that the author has endeavored throughout the book
to bring the subject-matter down te the point where the Yayman and the eartest seeker
after knowledge may be able to understand it.  Starting with the subject of static
electricity, what it is, how produced, ete., many interesting experiments are deseribed
and ilustrated, and instructions given for conducting them. A section is alse dewoted to atmospherie electricity
and its effects.  Chemical batteries are treated upon a length and their action elearly eaplained.  The umler-
Iying principles of the dynamo are explained, and its consttuetion and action are deseribed in terse, simple
language. A section is alse devoted to a disenssion of the elementary prineipies of light and power, including
the are and incandeseent lamp, also wiring systems,

EASY ELECTRICAL EXPERIMENTS AND HOW TO

MAKE THEM

BY L. P. DICKINSON

220 PAGES, 110 ILLUSTRATIONS, 12 MO, CLOTH BINDING—PRICE $1.00

The many and varied purposes for which electticity is now used and the rapid
advancement being made in the knowledige of its laws, renders it necessary that every
young man of todiy who would suceced inoany nechanieal line showld have a good
working hnowledge of §ts principles, wnd in presenting the present solume to the publie,
the author has made an ittatnment of this knowledge possible,

It s the very latest and most svaluable wark on eleetricity for the amateur or
practical eleetrician publishest. It gives in o simple avd visily understood langnuge
everything one shonld know about galvanometers, batteries, magnets, induction coils,
motors, voltmeters, dynumos, storage batteries, simple and practical telephones, tele-
graph insttuments, rheostats, condensers, clectrophotus, resistance, electroplating, eleetric
tay making, ete.

EASY
ELECTRiCAL
EXPERIMENTS

=
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The construction of the veltmeter is described at length, and a clear explanation given of the principles
controlling its action.  Instructions are also giren concerning the adjustment and use of voltmeters, either
stationary or portuble. Quite a large section is devoted to an explanation of the principles of the dynamo, and
detailed instructions giren regatding the design wnd constriction of one. The process of building a dynamo
from start to finish is plainly deseribed and illustrated, The principles of the arc lamp are explained in detail
and instructions given ahw to make one. The student is alsc told how to make a model fire alarm telegraph,
and also how to huild an lectriz locomotive,

STUDY ELECTRICITY AT HOME

THESE SPLENDID ELECTRICAL VOLUMES,
THE FINEST AND MOST COM-
PLETE BOOKS EVER PUB-
LISHED, LEATHER BOUND...

Read about these wonderful books. They
are as clear and simple to understand as pos-
sible.  Bound in soft leather, gold edges.
Handsome aml practical; 260 pages, profusely
illustrated: size 5x7 inches. You must be
satisfied when you get these books, We guar-
antee it. Return the books in three days it
you don't feel that you have received twice
their vialue.  We'll return your money gladly.

They are not only the best, but the
sryTons sl y cheapest work ever published on electricity,
[ . The hooks are sold at §1 each or $10 for the

ten numbers.

Stoascd
e
—

=

ELECTRICAL GUIDE, No. 1-—Containing
the principles ofKlementary Electricity, Mag-
netism, Iuduction, Fxperiments, Dynamos ,Elec-
tric Machinery.

ELECTRICAL GUIDE, No. 2—The construction. of Diynamos, Motors, Armatures, Armature Windings,
Installing of Inwnamos,

ELECTRICAL GUIDE, No. 3—Llectrizal Instruments, Testing, Practical Management of Dynamos and
Motors.

ELECTRICAL GUIDE, No. 4—nistribution Systems, Wiring, Wiring Diagrams, Sign Vlashers, Storage
Batteries.

ELECTRICAL GUIDE No. 5—Prineiples of Altermatiig Carrents and Altemators.

ELECTRICAL GUIDE No. 6-——Alternating Current Melors, Transformers, Converters, Rectifiers,

ELECTRICAL GUIDE NO. 7- -Altemating  Cwrent  ‘Transmissim  Systems, Current Regulators, Circuit
Jreakers, Measuring Instiments,

ELECTRICAL GUIDE NO. 8—Power Wiring, Dower Stations, Installation and Management. A. C. Switch
Boards, Wiring.

ELECTRICAL GUIDE NO. & Telephony aml Tebegraphy, Wireless Telegraphy, Elcetric Lighting, Electric
Ruilway Systems, Bells, Wireless Telephone.

ELECTRICAL GUIDZ NO. 10 —Moderm Practisal Apptications of Eleetricity and Rcady Reference Index to
Cemplete Guide,

HOW TO MAKE THINGS ELECTRICAL
THIS BOOK W LL SHOW YOU
COMPLETE DIRECTIONS FOR BUILDING OVER 100 PIECES OF ELECTRICAL APPARATUS
TOGETHER WITH A SERIES OF ELESTRICAL EXPERIMENTS

A Workshop Manwal for the student or experimenter, showing the construction

=\ of ciervthing clectrical. from a simple battery cell to an electrie starter for a balky
horse, inclnding such wseful honsehold appliances as motors, cleetric toasters, stoves,

HOW M N . . i
o 1 clocks, hell transfonmerss, immersion water heater, soldering irom, ete., In addition
- to o wide range of tew and novel devices that cvery experimenter would like to
MAKE
| know hiow to make,
TCIOCIGS) Clear, coneize ilirections and over 180 careful drawings are features of this
FtecTrRICAL ’ I book that should not be ovetloagked. No other work contains in such compact

form as many up-te-date desizns of apparatus that can he made by the experi-
menter of ordinary ability. Ouly ordinary tools are required to do the work.
Read this partial list of articles covered—many other articles, too:

Tu Take Your Phatogsaph: Firing Flashlights Electrieally; Ruby lamp for Dark

[ Room; Construction of a Dry Cell; Homemade Rattery; Crowfoot Gravity Bat-

. tery: Closed Circuit Cell; Bichremate Cell; Storage Batteries: Adjustable Water

\ £ 5Ca)  Rheostat; A Nimple Magnet Moter; How to Build a Simple Magnet Motor; How

to Build a Simple Electric Moior: Miniature Altemating Current Motor; Construc-

tion of a Laminated Motor Ilow to Build a 34 Horsepewer Mctor Without Castings; Simple Coutroller for Toy

Motors; How to Make a IHreet Current Dynamo; To Mazke a Small Magneto: To Make a Selenium Cell; Wateh

Demagnetizer; A Simple Statie Mashine: Odid Statie Generatar; Reversing Switeh Reversing the Polarity; An 0dd

Felegraph Set; Telagraph Sonnder From an Od Bell: Telegraph Key: How to Make a Polarized Relay; To Make a

Simple One-way Telephone  1fow tw Make an Electric Reli; Electric Bedroom Alarm: Burglar Alarm Circuit; A

Simple Door Alarm; Office Beli; Tell-tule for the lee Box Drip Fan; Bell as Shocking Device; Shocking Outfit




SOMETHING ELECTRICAL FOR EVERYRODY a3

from Electrie Engine; How to Construct a Shocking Coil; Tfow to Build a Simple Induction Coil; Shoeking Push
Button: A Step bown Transformer; Two Jlundred Watt (losed Core Transformer; How to Make a Bell Ringing
Transformer; Construction of Ring and Core Type Tran-formers: Construction of a Tesla Tigh-frequency Apparatus;
An Eleetrie Pendulum Clock; How to Make an Eleetric Fumace; Flectric Stove and Toaster; Immersion Water
Heater; Muking an Are Lamp: How to Make a Speaking Are; low to Make an Electrie Gas Lighter; Construction
of a Simple Microphone; Muaking a Galvanometer; A Hot Wire Meter; Unique Ammeter; How to Make a Direct
Current Ammeter; Electric Soldering lron; Wind Direction Indicator; Leyden Jar Made from a Fruit Jar; Con-
struction of an Adjustable Condenser; low to Build a Variable Condenser; Electrolytie Lectifier; Wehnelt Inter-
rupter; Luminous Goblet; Interesting Experiments in Magnetism; The Traveling Wheel; To Make an Electrophonis;
shocking Money; Electro-Magnetic Rotation Experiments; Fxperimental Geissler Tube; Formation of Imitation
Crystals; Simple Experiments With Electricity; A Test Bell; An Flectrieal Scarecrow; Electric Starter; For Balky
Horses: Bed Warmer; Eleetric Counting Machine; llomemade Night Wateh Lamp; Hearing the Telephone Bell;
(lock Operated Time Switeh; Floor Tread Switch. 200 Pages, 184 lllustrations. Price, Postpaid, $1.50.

N 1l GET WHOLESALE PRIC
Save Money o FLAS" LlG"T BY ORDERING FROM E§

FINEST STYLES | * giiove,tean, ™ | LOWEST PRICES
BEST MAKES | “T 028%™ | YOU SAVE 40 %

There isw't a persmi anywhere that ean't use eleetric pocket flashlights.  No matter what business you
are engaped in—no matter what you may be doing—a flashiight will prove the handiest little thing you
evet hought.

The Dbusiness man, housewife, eleetrician, plumber, carpenter, farmer, stock boy, deliveryman, banker,
workman, experimenter, mechanie, camper, hunter, flsherman- —all  find  flashlights  convenient and even
pdispensable.

OUR FLASHLIGHTS ARE HIGH GRADE.

We do not carry a single number” that will not gise good service and goed light.  Our batteries are
specially selected for long life and use.  We furnish only genuine National Mazda Bulbs. They cost us more—
they cost you less beeanse they are as perfect as bulbs ¢an bhe made today.

COMPARE OUR PRICES with any other you have seen.  For the quality of merchandise we fumish the cost
to you is less than you can get flashlights clsewhere,

NOTE—In line with other goods of this nature, the manufacturing costs on flashlights and batteries have
risen from 25 per cent to TH per eent.  Note our prices, In spite of the rise in costs we are still fumishing
the highest grade products at the very Jowest figmres.  Tremendous purchasing power_explaing it.

BUY FLASHLIGHTS AND FLASHLIGHT GOODS FROM THE ELECTRO-SET CO.

" FIBRE CASE FLASHLIGHTS

Our Fibre Case Tubmlar Flashiights are awade inoone of the Lugest and best equipped factories operating
teday.  ‘Fhey are exeeptionally well construeted and are built for service.  In appearance no line ecan exeell
them.  In workmanship the smallest details show exynisite care. The reflectors are shaped properly, giving a
strong penetrating light for many feot. 'The cnd caps are made of handsomely finished nickeled brass. The
serew threads are large and easy to tum, an important feature.  Most flashlights on the market have the
apnoying charpeteristie of poor threwlds, naking the replacement of batteties and hulbs a disagreeable task.

The contacts on our Tubular Kibre Cases are of the shide pattern. They are large and sure in action
and will not work loose.  They are firmly riveted into the fibre case.

These flashlights eome in five comenient styles, enabling you to pick out the most suited to your needs.

NO. R-1 BABY TUBULAR FLASHLIGHT
YOU PAY $1.00 MOST PLACES—OUR PRICE $0.60.

A handy size for pocket use. Powerful lens; splendid light. i]ﬂ
Funished  with  genuine  Mazda  lamp and long-life battery. fil
Size 1%x51%  inches. Shim{ing weight 1 pound.

NO. R-1 BABY TUBULAR FLASHLIGHT, Fibre case, nickeled metal parts
NO. R-11 RENEWAL BATTERY, shipping weizht 1 pound. ..o
NO. R-111 RENEWAL 2.8 VOLT BULB, Muzda....oovnivnn v

(Postage extra, 2 eents.}

A STITCH IN TIME

may save a valuable table full of wireless instruments. Sometimes your high tension transformer will
“kick back'* into the power lines, blowimg fuses and generally “cutting up.””  our No. 8001 Line
Protector is cheap insurance. See page 16,
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NO. R-2 FIBRE TUBULAR FLASHLIGHT

YOU REGULARLY PAY $1.25—O0UR PRICE $0.75.

This is an especially good size for home use, to look
into closets and dark spaces, tend to the furnaece, see
time at night, ete. It is larger than our R-1 Flashlight
anid will therefore require less battery remewal. A prac-
tical light for every purpose. Furnished with genuine
Mazda Bulb and long-life battery. Size 1%x6% in-
ches. Shipping  weight 1 pound.

NO. R-2 FIBRE TUBULAR FLASHLIGHT . .. . it itiiin it aiaiiiii i aiaenaaes $0.75
NO. R-22 RENEWAL BATTERY, for above, shipping weight 1 pound. ... ... iiiiiiiiiiiias .22
NO. R-222 2.8 VOLT MAZDA BULB, renewal for above. ... ... i 13

(I'ostage extra, 2 cents.)
NO. R-3 FIBRE TUBULAR FLASHLIGHT
REGULARLY PRICED AT $1.50—O0UR PRICE $0.95

This is a large style flashlight for heavy
work about the barn. for camping and fishing,
professionul  uses and for general house use.
It has o pressed fibre black case with hand-
some nickeled trimming.  Genuine Mazda lamp
and tong-life  battery are furnished. A fine
value. Nize 134x815 inches. Shipping weight
2 pounds. 3 eell battery.
NO. R-3 FIBRE TUBULAR FLASHLIGHT ... ... .ttt iiie ittt iiainaaaaaernanasnans $0.95
NO. R-33 RENEWAL BATTERY, for above, shipping weight 1 pound, each. oo oo oo ooy .28
NO. R-333 RENEWAL MAZDA BULB, 3.8 wolts, eachi. ..ottt i i e et 13
(Postage extra, 2 cents.)

NO. R-4 MINER STYLE FLASHLIGHT
YOU REGULARLY PAY $1.75—O0UR PRICE $1.18

This flashlight is built to the same dimensions as
our popular R-2 style but s furnished with a clear,
powerful lens and refleetor 2% inches in diameter.
It is a very strong and pawerful light. throwing its
rays over a wide aren.  For heasy duty wortk it s
especially desirable.  Cammpers find this style very con-
venient, Metal parts  are  highly  nickeled. Size
|11/_.x1i[4_. inches.  Shipping weight 2 pounds, 2 ecell
mttery,

RO, R-4 MINER FLASHLIGHT ... i i i et e it et e e ieaat nas
NO. R-44 RENEWAL BATTERY. shipping weight 1 pound L
NO. R-444 RENEWAL BULB, 2.8 Volts........ . ...

(Postage e

~ NO. R-5 MINER STYLE FLASHLIGHT
OTHERS ASK $2.00—O0UR PRICE $1.45

This flashlight s our regular
R-3 style, furnished with a 2% inch
clear, powerful lens and silvered re-
flector. It will throw a fine, strong
light in a large radius.  The most
practical style of flashlight for farm
or camp use. It is handsomely fin-
ished. Furnished with genuine Mazda
Bulb and long-life  battery.  Size

11x81% inches.  Shipping weicht 2 pounds. 3 cell battery.

NO. R-5 MINER FLASHLIGHT . .. .. i i e e e e $1.45
NO. R-55 RENEWAL BATTERY, shipping seight 1 pound. ..o oo i i .28
NO. R-555 RENEWAL MAZDA LAMP, 3.8 volts. ... .. i i i e 13

{I'ostage extra, 2 cents.)

EVERY WIRELESS EXPERIMENTER WANTS YHE BEST RECEIVERS HE CAN GEY

It's matural that this most important part of his wireless equipment should receive the most
careful attention. Red Head Phones will solve the problem of extreme sensitiveness at moderate
price.  You take no risk when you buy Red Head Reeeivers. e gladly refund your money on
demand.

. Cofumbus, Ohio,
Dear Sirs: _l am pleased with your promptness.
2197 N. High St. 0. D. STEPHENSON.




SAVE MOXNEY ON FLASHLIGHTS- SEE INDEX 65

VEST POCKET FLASHLIGHTS
(NICKEL FINISH.)
these are the smallest and most convenient styles aof Mashlights ra‘
for the buginess or professional man to cany in the vest pocket or for f
Jadies' use. They are compact and light and may be easily carried
in a lady's purse or in vour vest pocket.
These flashlights are made of seamless drawn brass, finished  in
the finest quality of nickel plate. highly polished.  They are neat as
a4 wateb and fully as easy to carry and as convenient. Furnished with
commine opal backed Madzda Lamps and special lon life hatteries,

NO. R-6 VEST POCKET FLASHLIGHT
75 CENTS FLSEWHERE—OUR PRICE $0.48.

Thiz is the 2 cell style of vase, the <mallest practical flashiight
made.  We do net sell the midget size cases s the batteries are so o -
small that they are impractical and expensite to jenew.  With proper R-6-5 R-7-8
wse the batteries in the R-6 Flashliznt will give 2 to 6 months’ service without renewal.  (See “How to Use
Flashlights.””)  Others would charge you e for this light. Rize 27%x1%4x%; inches.

NO. R-6 VEST POCKET FLASHLIGHT, shipping weight 8 ounces. oo iiiiiiiinnn $0.48
(Push button contact on above for intemittant nse.)
NO. R-6-S VEST POCKET FLASHLIGHT, ~ume as above but with slide contact, for permwment light without

=

Bolding down BULON. Lo oe e e e e .59
NO0. R-66 RENEWAL BATTERY. for above. <hipping weight 4 ounces. oo oo 22
NO. R-666 RENEWAL OPAL BACK BULB. for abute: Muzda 2.8 wolts. v .13

(Postige extra, 2 eents))

NO. R-7 VEST POCKET FLASHLIGHTS
OTHERS WOULD CHARGE YOU $1.00 TO $1.25—ELECTRO-SET PRICE $0.68.

This §s the same general type as our R-6 light but wider aml uses a 3 call battery. 1t will therefore
aive more light and bonger cerviee with each hattery, Size 2Ty inches. Shipping weight 1 pound.

NO. R-7 VEST POCKET FLASHLIGHT, push button contact, for intermittent Tght. oo $0.68

N9 R-7 S VEST POCKET FLASHLIGHT. same as whove bt with shide eontact switeh for permanent
light .

NO. R-77 RENEWAL BATTERIES, for abowe, shipping weights 6 cnmeesooooiva i .28

NO. R-777 RENEWAL OPAL BLACK BULB. fur ahote, Mazda 3.8 volis 13

(Pastage et 2 oeents)

TUBULAR NICKELED FLASHLIGHTS

The Handsomest Flashlights Made

Niekel plated Tubnlar Flashlichts are the pewest development in the NMashlight. industry.  They are made
of seamless drawn brass tubing, finished in the most beantiful polished nickel plate, triple thickness. The
Tenses and reflectors are designed and built with the finest possible workmanship.  The bulbs are Genuine
National Mizda Quality. asswing you the longest service and the best Tight.  The batteries we furnish are
without doubt the Jongest lived and most serviceable make that ean be procured,

OUR PRICES ARE LOWER.

As with all onr flashlight Tine, vou eannot et Detter values, In spite af the high cost of this kind
of merchandise today, our contracts enzble us to furnish them at very tow prices. llemember, please, that our
Nichel Plated line of Flsblights is the very highest quality. We challenge you to buy better ones. The
Lrass wsed @5 extra heavy, deulde stiength tubing, The finish is bevond reproach.  The switches, contacts,
lenses, buihs, batteries—all wre nnexeelled.

SAVE MONEY—GET THE BEST.
Buy Fiashlights fram Us at Dealers” Prices.

NO. N-1 BABY NICKELELD TUBULAR FLASHLIGHT
DON'T PAY $1.25—0UR PRICE $0.95.

Please don’t confuse our splendid nickeled flashlight cases
with the cheap, thin brass. soft drawn styles that vou some-
times pay full mice for.  You never saw better flashlights than
those we offer vou at cut prices. Our “Ruaby™ style is small in
size but big in performance. I is daily proving more papnlar.
Its handsome exterior and no less desirable interior places it in a class of its own. The size is 134x5 inches,
The shipping weight is 1 pound.

NO. N-1 BABY TUBULAR FLASHLIGHT. nickeled Tuard diasn brass case, complete
NO. N-11 RENEWAL BATTERY. shipping weitht 1 puund
NO. N-111 RENEWAL MAZDA BULB, 2.5 volts........

(Postage extra, 2 cents.)

L3
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NO. N-2 NICKELED TUBULAR FLASHLIGHT

DON'T PAY $1.50—0UR PRIiCE $1.10.
This splendid flashlight, handsome to a degree, use-
W o D ful in a thousand ways, is a very popular size and
model.  See the general description of our famous
) Nickeled Flashlights, compare our price, consider quality.

The size of this flashlight is 11%x61% inches. The
shipping weight is 1 pound. [t tukes a renewal 2 cell
battery and 2.8 volt lamp.  Throws a light powerful
ray for many feet.

NO. N-2 NICKELED TUBULAR FLASHLIGHT, with hard drawn case, complete with battery
NO. N-22 RENEWAL BATTERY, shipping weizht 1 pound

NO. N-222 RENEWAL MAZDA BULB, 2.8 volts...................... 000 00

(I'ostage extra, 2 cents,)

NO. N-3 PROFESSIONAL TYPE NICKELED FLASHLIGHT

R £ This size flashlight, because of
its long battery life and fine light is
largely used by autoists, professional
workmen and others who must have a
strong, extra-lasting light. Its non-

, short-circuitable  feature  allows  you
to lay 1t in a bag of tools without buming out the battery. Its fine appearance will make you prowl to own
it. Size 11%x815 inches.  Shipping weight 2 pounds. Furnished with genuine Mazda Bulb and our regular
high grade battery.

NO. N-3 PROFESSIONAL TYPE NICKELED FLASHLIGHT, complete. .. .......ovuroooonnenn . $1.35
NO. N-33 RENEWAL BATTERY, 3 cell, shipping weight 1 pound.................... ... ... .28
NO. N-333 RENEWAL MAZDA BULB...............oouiiuiininnnn 13

(Postage extra, 2 cents.)

NO.N-4 MINER STYLE NICKELED TUBULAR FLASHLIGHT

~ DON'T PAY $2.00—O0UR PRICE $1.45.
\ This flashlight is similar to our No. N-2 type
(Postage extra, 2 cents.)
but is fumished with a 2 inch silvered reflector and
large, powerful lens, Sixe 114x61% inches.  Shipping
weight 2 ponds.
NO. N-4 MINER STYLE FLASHLIGHT.......... $1.55
NO. N-434 RENEWAL BATTERY, shipping weight
1T opound oo .
NO. N-444 RENEWAL MAZDA BULB, 2.8 wvolts. .13
NO. N-5§ MINER STYLE NICKELED FLASHLIGHT
DON'T PAY $2.50—0UR PRICE $1.60.
z Nume as our N-4 Flashlight hut with
3 cefl battery. larger and more powerful.
Nize 114x%  inches,
NO. N-5 MINER STYLE FLASH-
LIGHT, shipping weight 2 1bs..$1.70
NO. N-55 RENEWAL 3 CELL BAT-
TERY, shipping weight I poundl. 28
NO. N-555 RENEWAL MAZDA BULB,
SR ovolts LLoLolLioiLLL, 13

(Postage extra, 2 cents.)

THE FOUNTAIN PEN LIGHT
(NICKEL FINISH.)
YOU REGULARLY PAY $1.00—ELECTRO-SET PRICE $0.85.

This convenient little flashlight
is as easy to carry as a fountain pen
and as useful as your watch or pen-
cil. It measures only S inch in
diameter X 5 inches long and weighs

3 o -—
THEIDEAL/ \EOUNTATNLIGHT R
R scarcely 3% ounces. A spring clip
holds it in the vest pocket just as

a fountain pen is held. This clip serves also the double purpose of a switeh for tuming on or off the light.
A strong piereing ray of light is always at instant command if you carry a Fountain Pen Light.  You'll wonder
how you ever did without it when you own one. N

e—

- Ow

NO. R-8 FOUNTAIN PEN LIGHT, with genuine Mazda bulb and batters.. ... ....... ... . ... ... ... $0.85
(By mail, extria 8 cents.)

NO. R-88 RENEWAL BATTERY. shipping weight 3 ounees. ... ..o 0. . . . .. o5

NO. R-888 RENEWAL MAZDA BULB, 2.8 opal back....... 13

(l'ostage extra, -
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ELECTRO-SET FRIAR'S LANTERN

YOU REGULARLY WQOULD PAY $1.50—O0UR PRICE $0.98.

This neat little Eleetric Lantern is so far ahead of the old
fashioned oil type that every person ought to own one. It is novel in
shape, for an electric lantern, being in appearance exactly like the old
friar oil lamps or signal lantems. No smell, grease, dirt or fire. Just
slide the switeh over for a splendid light.

The metal parts are finished in handsome black enamel, baked to
a high polish. The gluss shade is readily removable so as to replace
the lamp should it become neeessary. A high grade long-life battery
is fumished and the bulb is genuine Mazda make, the best bulb made.

At the price we ask for this lantem you are getting mighty flne
value, In fact many dealers pay more for it than you can buy it from
us at retail.

REMEMBER, we never sacrifice Quality for price. Size over all
4x6 inches.  Shipping weight 1 pound,

NO. R-9 FRIAR'S LANTERN, black enamel finish, each........ $0.98
NO. R-9N FRIAR’S LANTERN, made entirely of nickeled brass,
an exeeptionally beautiful lamp........... ... .o oo, 1.45
NO. R-99 RENEWAL GLATTERY, for above lanterns, shipping
weight 1 POl L e i i e i i e g
NO. R-999 RENEWAL MAZDA BULB, for above, 3.8 volts.... .13

(Postage extra, 2 cents.)

ELECTRIC STORM LANTERN
YOU'LL PAY $1.65 ELSEWHERE—OUR PRICE $I.00.
WILL BURN STEADILY FOR 50 HOURS AND MORE WITHOUT RENEWAL

Here's a safe, practical. low priced and economieal lantern,
for farmers, railroad men, housekeepers, deliverymen, eampers and
all whe desire an especially strong and efcient portable lantem.

The case is made of black, japr i metal, dating
any standard No. G dry eell with the regular brass binding post
cap on the carbon pole. One of these batteries will give over 50
hours of continuous service in our Storm Lantem and many
more hours of intermittent service—a cost of from 14 to 3-5
cents per hour. A large silvered reflector and very powerful
lens are furnished on this splendid lantem. A speeial genuine
12 Volt Mazda Lamp is used, giving a flne clear light. A
heavy handle for carrying is included. We do not fumish the
dry cells with our Storm Lanterns as their weight would in-
crease shipping charges.  You can buy them in your own town
and at almost every erossroads store; but for the benefit of
thase who desire to buy the batteries, we list them below.

NO. R-10 STORM LANTERN, size 21%x63 over all, ship-
ping weight 2 pound, less battery.................. $1.00

M0. R-1010 NO. 6 DRY CELL, for above, extra......... 35
(Shipping weight 3 pounds.)

NO. R-1011 RENEWAL MAZDA LAMP, 115 volts, special .15
{PPostage extra, 2 cents,)
ATTATCHO!

TURN ANY DRY CELL INTO AN ELECTRIC LANTERF.
25¢

‘This novel little device can be attaclhied to any
dry cell in 30 seeonds, converting it at onee jutn
an eficient electric lantern.  “*Attacho’” eonsists of
a tinned metal frame with reflector, bulb and socket.
The eut will readily show how it is used. You can
secure either an intermittent or permanent light with
“‘Attacho.”” It Is praetical and inexpensive. Anyone
can afford to buy one—jyou can’t afford not to buy
one! Think of it! 25 eents enables you to own
this flue little attachment. Buy one today. Connect
it to any dry cell. No hother, fuss or trouble.

NO. R-13 “ATTACHO™ (postage extra, 4 €ents) ... ...........cieivuiniuieiuaaeiioroineeiimaeans
NO. R-13B RENEWAL MAZDA BULB (postage extra,

Quincy, Mass,

Gentlemen: Order No. 409 received 0. K. and working fine.
38 Woodword Ave. LOWILL READ.
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DAD'S ELECTRIC LANTERN

“THE LIGHT FOR A THOUSAND USES.”

This famous make of lantern throws a beam as bright
as an automobile headlight.  Dad's Eleetric Lanterns are the
acme of skillful workmanship, high class design and  beautiful
appeacance.  As an all-around  emergeney light, it penetrates
dark comers, roadways, mines, barns. storerooms,  wirehouses
——ho danger, smoke, fire, ol or flickering.

Dad’s Eleetrie Lantern is a real, full sized lantern. It
stands 714 inches high, 5% inches wide and 23 inches
thick, exchwuling handle or headiizht. A big, sturdy, sure
action switeh turns the light on or off in a jiffy. Yon nay
either carry the lantern by the bail handle or by the heavy,
fit-the-hand handle at the back.

THE CASE—Mude of hewsy gange steel, tinned over and
heasily coated with baked-in enamel.  Re-enforced throughout,

SWITCH-—Dunble interlocking; brass, nickel plated. Can't
jar out or work loose.

ULB  Npecially made for this lantern, 3 volt, sealed
with platinum. drawn Tungsten filunent. donble  illuminat jon.
Large 3 inch size coneave-cotvex shape, bull’s eve

effeet of double strength, gromd edges, high power.

INSULATION  ighest grade gutta-pereha fibre.

TRIMMINGS- - Brizht red baked-in enamel finish with con-
frast trimmings of jet black.  Very handsome and durable.

DAD'S LANTERS STAND WEAR AND TEAR

REFLECTOR—Adjustable focus, a 1w feature.  Made of solid potished aluminum with searchlighit finish,
polished to the nicety of 1 French glass mirror,

Dad’s Lanterns take two No. G Ignitor style dry cells. These are not included in the price of the lantern
They maye be secured anywhere.  We tecommend you buy them in vour home town, as the eost of shipping
makes buying them from us unprofituble.  However. we furnish the hest grade Columbia Cells at 35¢ each.
After the Furgpean war we judge the pices will go down to 23c again.

HOW LONG WILL THEY BURN?

Reports from all over the country show from 70 to 140
honrs® life on one set of ealls,

NO. 11-R DAD'S ELECTRIC LANTERN, as described,
shipping weiyht. 2 pounds, less batteries, ..........
NO. 11-B EXTRA HIGH EFFICIENCY TUNGSTEN

BULB, 135 wilts, for renewal, each.............. .30

tlostage extra, 2 cents,)

DAD’'S ELECTRIC VEHICLE OR
BICYCLE LAMP

Name features as Dad's Lantern, but bulb and reflector
are aranged  separately from battery case and are pravided
with attachments for fustening to bieyele or motoreyele bars
or carviage frame,  The hest electric Lantem for hicyele, ear-
risge, motoreyele, sitomabite, ete.; hattery case also has fasten-
ing attachments,

NO. 12-R DAD'S VEHICLE LAMP, shipping weight 3
pounds, less  hatteries
NO. 11-B RENEWAL BULB..

(Iatase oxtr,

FLASHLIGHT BATTERIES
SAVE 20 TO 331-3 PER CENT—ORDER BY MAIL FROM US

Our hatterics were seleeted by eomparative tests with every other battery made in the United States. They
were chosen because of their leny life, liigh eftictency, and good workmanship. I our opinion they are hetter
than others.  We furnish two grvdes. The A7 yeade is regularly supplivd. The B grade is the equal of
most other batteries sold as hith as double thewr price,
ELECTRO-SET BATTERIES ARE THE BEST.

No.  Voltage Shape Size For Flashlight Grade A" Grade' ‘B’* Ship. Wt.
1008 2.8 Vest IPocket  214x1 5-16x1L1-16 Any 2 cell V. D, size $0.24 $0.19 4 Oz
2008 3.8 Vest Pocket 23x2x11-14 Any 2 eell VoI size .32 .24 6 0z,
3008 2.8 Tubular 1x:22 Ay Bahy Tubular .24 19 60z,
400B 2.8 Tubular Any Rebular 2 cell Tubular .24 .19 1Lh.
5008 3.8 Tubular Any Regular 3 cell Tubular 32 .25 1 Lh.
6008 2.8 Tubnlar 1, ; Any Pen Light .25 L. 307,
700B 3.8 Pocket RES US4 For 3 cell Lights 32 24 1L,

Another Se:tion of Big Flashlight and Bicycle Lantern Values elsewhere in this book. See Index.




WRITE US AROUT SPECIAL NEEDS 69

FLASHLIGHT BULBS

Use
(enuine
Your « | National
Battery | = , = Mazda
Bills o Bulbs

We sell Genuine National Mazda Flashlight Bulbs; drawn Tungsten filament: aecurate voltages; brightest
light.  Ifit all flashlights,

Save
23 of

P

No. Voltage Style For Flashlights Price Postage
101-F 28 Cleur Any 2 Cell Flashlicht. ..o oo ... $0.13 $0.02
102-F 2.8 Opal Back Any 2 Cell Nickeled Vest Pocket Flashlight. .13 .02
1063-F 2.8 Clear Any 5o el Flashlisht, ... .. 13 (1=
104-F 53 Opal Back Any G CellT Vst Pocket Sty A3

SINGLE CELL MAZDA BULBS —
1.5 VOLTS.

Will light on any shigle cell, dry or wet battery,  For stoom lanterns, “*Attacho.” et
Fits miniature receptacle.  Genmine drawn wire Mazda Gbnent. 1 candie power.  Diamete
11-16 inches. (NS
NO. 105-F 11 VOLT BULB, cach... oo, $0.15 \
(Postiage extra, 2 cents)) i
MINIATURE MAZDA LAMPS :-_—'i
For decorative purposes, experimental work, candle sticks, night lights, searehlights, e

automobile use, ete.

Diameter  Style  Diameter of Candle

No. Volt. In inches of Base Base, In No. of Cells to Light Power Amperes Price Post.
105-F 1.5 11-16  Miniature 201 bry or Wet Cell. ... ... ... 1 0.6 $0.15  $0.02
106-F 3 11-16  Miniature 2oy oor Wet Cells. ... ... D o= .15 K
107-F ) 11-16  Miniature 1 2 Volt Storage Cell. . R PR |y .21

108-F 4 11-16  Miniature 3 ey Cells or 4 Vot Stord We... 2500, .21

109-F 6.2 11-16  Miniature 4 by Cells or 6 Volt Storage. .. 3.5 3 13

110-F 608 1 Candelabra THE ey Cells or 6 Volt Stotage. .. § .81 .21

111-F 6to8 1% Candelabra T-16 b Iy Cells or 6§ Volt ge. .. 12 2.0 27

112-F 12to 16 175 Candelabra T-16 0 x5 by Cells or 12 Volt Storage, .15 1.0 .30 .
113-F* 6to 8 1% Candelabra T-1h b by Cells or 6 Volt Storage, . 245 40 50 03
114-F* 12to 16 21-16  (Candelabra o160 N Dry Cells or 6 Volt Storage. ..40% 2.0 .75 04
115-F+ 14 1% Miniature B S ) .20 02

*This is the latest style Type € gas filled Lunp for poweful searchlzhts and hrul ll”hl\

TThis bulb is a regulation series Iulll) for Christmas tree festoons; S lsht to each festoon,  For colored
lights add 3 cents.

NOTE—Any bulbs from 110-F to 114K may he furnished with single or double contaet bayonet bses
fur automobile use at no extra charge.  Nemd 2 eents for our cemplele miniature and Large Jamp Tists, with full
data on other lamps for every purpose.

WE CARRY 147 STYLES OF BULBS

We cannot Fst them all here.  Send 2 cents in stamps for complete cats ogtie of automobile,
experimental, sign, miniature and other lamps.

CARBON LAMPS
NO. 120-F CARBON LAMPS, 15 C. P, Fdison buse, epecially ueed for @

temporary  illumination, for resistanee lamps, lamp Danks, ser
ete. Draw 0.6 amperes at 110 volts each.
(Postage estra, 5 cents,)
20 per cent discount in lots of 10 lamps.
NO 121-F CARBON CANDELABRA LAMP. runs direet from 100-120 volt lighting current.  Size only
114 inches high, 1 inch diameter. seful for decorative work, candle sticks, fistures, iy whting of jnstiu-
ment panels, small meters, S\\llllll)(l'l“l\ ete. Pear shape, candelabra base, each...... .. ..... Y20,
(Postage 3 cents.}

wWo=0

.
o

¢ s




70 THE ELECTRO-SET €0,

NO. 122-F CARBON TUBULAR CANDELABRA LAMP, very hundsome; nms on 1110 te 120 volt com-
mereial current; 2 inechies long; 5% inch diameter; candelabta buse.  Useful for decorative work,
switehboard and meter lighting; eaell. o o o i .28

{Postage 3 cents.)

NO, 123.F CARBON FLAME LAMP, candelabra base, 110 to 120 volt: 2 inches long. ¥ ineh diameter;

P Ve 1 TP O R
(l’tho &) ln|1t~')

A COMPLETE EXPERIMENTAL ELECTRIC LIGHT SET

This little outfit consists of all the materials necessary to connect up and
aperate a real eleetrie lamn,

A fine expetimental et for beginners and a practieal outfit for many uses,
sueh as lighting up dark elosets, seeing time at night, reading meters, ete.
Burns 500 to 10 hours on ore charge.

Consists of a one eandle power balb: miniatwe poreelain socket; polished
wood bise switeh: wire wal battery,  Shipping weight 3 ponnds,

NO. 150 EXPER|MENTAL LIGHT. (‘nmploh ......................... $0.60

SWITCHES PLUGS MINIATURE LIGHT-
ING GOODS AND EXPERI-
MENTAL NEEDS

The following articles are constantly in demand.  Our tine is carefully
chosen for workmanship. finish and geneval atility,  Fach littde items is onr
wanl high wrade quality,  Again, in spite of the price rises, our prices are
very low, in mast eases pepeesenting no o addition to seur charge, ar perhaps
oily a peny oF two to help us cover our additional costs,

PEAR SHAPED PUSH BUTTONS jensible to fecturers for sicnaling to neat, \rrnln. and well finished,

Pesigned ta conneet to the end ' ~tereopticon operadors,  Used ainder  N@. 1213-P PEAR BUSH
of flexible eord. They may be held  dinfing room tables to cali the maid, BUTTON, cachi....ou.. . -.$0.14
it the hand while wsing, Indis- ete. Our Pear I‘n~ln'\‘ wre 1\11.1 (Postage 2 cents,)

WOOD BASE SWITCHES

For ent-onls, shunts, starting switehes, wdniatwe lighting, ete. These swifehes
sverptionadly well made, mouated en hizhly tinished hard wood bases. Metal parts

Tattedomely nicheled,
NO. 231 (1 POINT). dinmeter
NO. 232 (2 POINT). dineter =
NO. 233 (3 POINT), di.meter &
NO. 231 (4 POINT), diumeter
NO. 236 (6 POINT), dianeter
|\'hip|v“ 2 oaunees,)

NO. 237 BRASS PUSH BUTTONS

Beontifully 03 hed bou b brass, black hard tibber button, fibre base, substantial
cootuets, Foroaperadic w bedls, hzzers, sianads, ete. Setens for tastening e inchuded.

PRICE. tiieh, 22 inehes dlieter . oot et e et et te e e e e e $0.10

MIDGET FLUSH PUSH BUTTONS

Small. neat looking, well made little pushes with bard mbber huttens, nickeled metal
parts.  Made to be inserted in a 5% dnch hole i wood work of any hind, or any
material that ecan be drilled.  Flush type.  as serew binditgs posts for cotnections in
haek.  These are much neater, easier to push, stronger and heasier than the ordinary
fapes,  Exeellent for eabinets and panels.

NQ. 250 FLUSH PUSH BUTTON, rim diameter 1 inch, each. .. .. ..ol $0.15

1I'n~t;|v'm s, 2ocents.)

HARD RUBBER COMPOSITION BASE SWITCHES
With Removable Keys

These switches are far more de italle th the wood base tape.  Their ap-
anee  is handsome aned their eontaet s better. They are also more eflicient.,
lv in wireless work. beeanse of their better insulating qualities. The switeh

MY, G000 0o o ooooaoa0 0000 0060000000000
inches, caeh

pes
espee

Tever is of key pattern and may he vemoved o replaced inon instint. Cary it
with yon so that no one can tamper with sour set.  Hameter 2145 inches,  Niekeled

matts all highly finished,

NO. 253 REMOVABLE KEY SWITCH. 1 point. each
NO. 254 REMOVABLE KEY SWITCH. 2 point. each.
NO. 255 REMQVABLE KEY SWITCH. & point, carch




OUR ENGINEERING DEPARTMENT WILL HELP You il

FOR PLUGGING IN YOUR | COMPOSITION CONNECT-
PHONES YOU NEED THIS ING PLUGS (Separable)

For corneeting wires and for plugging in in-

NO. 252 FLUSH TYPE SEPARABLE PLUG. _‘f“""t‘ll"-\x telephones, detectors, shunts, lamps, ete,
one cid sets into cabinet, panel oo wall. Two wire style.  Very neat and well made. For
Other end plugs into it. The fiaest pos { hattery use only.  Size 2355 dinch. Mude of haid

sible arrangement for plugging head phone . .
into wireless cabinets, panels or tables. ‘"'”'ﬂt‘"““""”’”“'

Metal parts nickeled,  Neat and practical. NO. 251 CCNNECTION PLUG, separable, each, $0.15
Vor 14 dneh hole.  Price. each, ... .. .. $0.35 (Postace oatra, 4 cents)

SMALL PUSH BUTTON SWITCHES

These are the handsomest little switehes we have ever seen.  They are
desizned to fit flush with the surfuce of the wood work, A heavily nickeled
briss plate fits over the working parts. The white button indicates “ON."’
the Mack butten “OFF.” This switeh will prove 2 bhaedsome and useful |
refinement whenever used.  The intetios mechanism i~ extra strong.  Nize of
single switeh Ix2 inches, Depth 130 inches,  For battery ise only.

NO. 256 PUSH SWITCH, 1 cuny
NO. 257 PUSH SWITCH, g,
NO. 258 PUSH SWITCH. 3 wany. cach........ ..

(Postag extri, each e,

BRASS CANDELABRA SOCKETS , FIBRE KEYLESS PENDENT
SOCKETS

Fit Standard !7% Inch
Pipe Thread
Used  for  fistures,
catndlesticks, goosenecks,
decorations,  ete.  For
candelabra bulbs  (serew
7160 inehl diameter).
Our sochets are approved For Chiistmas tree lights,
—110-220 volt. and are
buitt to carry this valt
age or less,  These are G ineches Tong, Fibre exterior,
et battery sochets, often offered at

strings, pendants, ete. Wires For munaiuee  and  candelabra
lamps.  Our receptacles are not
the cheapest you can buy. But

For battery ar Flo valt use. every one of them fit.  The bind-
lower prices, withaut mentioning volt- ing serews are large, the porce-
age.  Battery sochets we  distinetly NO. 260 FIBRE MIN- Ii,ix'1‘i> strong, the insulation is
A right.
dangzerons. NIATURE SOCKET....$0.10 NO. 1001 MINIATURE RECEP-

TACLE, for lamp hase, 11-32

NO. 259 CANDELARA SOCKET, NO. 261 FIBRE CAN- \ ineh diameter, each. ., .. $0.06
§ s fini - 0. 1002 CANDELABRA RE-
brush brass finish, each. ..., $0.25 DELABRA SOCKET. .12 CEPTACLE, fur Lump base. 7.16
(Postage extra, 3 ecents.) (Postage extri, 2 conts,) | ineh diameter, cach. ... . $0.07

EDISWAN SOCKEY

For autamobite double or <ingle bidhs. Nickeled
fini .

NO. 262 EDISWAN SOCKET, cacli......... $0.15 Niekeled finish, complete with shade and  Ffully
NO. 263 ECISWAN SOCKET. flush type. for wired,  Also furnished, if desired, with  Fdiswan
) o ) lamps socket, i so speeifivd,
setting into wood or metal smfacc, each. .. .25 NO. 58-C LAMP BRACKET, comylete....... $0.90

(Postage extra, 3 cents.) (Postigre extra, 8 eents,)
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MINIATURE ‘‘PIN SOCKETS GOLD LEAF

For wany miniature base lamp.

o ¥ N ‘l Made of pure 21 karat gold- extremely thin.
Oecupies  very  small space.  Fur- 0
AN 'uished with ““pin™ to nail or press
into wond work, other eloetrieal experiments.  Comes in sheets about

NO. 1212-P PIN SOCKET, 3 inehes square, cauefully packed for shipment.
Cath e e $0.08
(Postage extra, 2 cents.) NO. 6750 GOLD LEAF. per sheet, postpaid. .. $0.25
NICKEIL PLATED FAN BLADES - o
1Mit any of our small motors.  Give strmg breeze, Also nseful in an experimental way
for cooling spark gaps, small engines, ete,
These fans are beantitully nicheted and polished.  Furuished with brass bushings and
seb Serews,
Shaft holes are 14 inch in diameter; shipping weight of Nos. 20 and 21, 4 ounces;
No. 2201 ponnd. '
314 ineh fan for Rex Motor
# ineh fan for Ajax Motor T
B ANCH BN L oo e s

SOLDEI;IE\WéT?ORATHMEAE(;(HP!ERII\:I‘EEEE‘ESR Gooo SELF-ACTING TORCH

1wed for making gold leaf eleetroscopes and for

This toreh is
an  absalutely  safe
and reliable one.
everr for boys to
use,

No air pressure is need

Fvery experimenter knows how liffienlt it is ed: no pumps  ar eompliea
to solder. 1t almost takes an cxpert to do a timms. The heat of a watch
goad job with the old faskioned solder amd salder- generates it and an extieme
ing iron,  DBut there need no Jonger be any trouble, Iy hat flame four inches long
Solderall eonsists of a wonderful solder incom- is thrown trom the jut. Usc
hination with a non-corrosive sohdering paste. Just fut  for soldering; fine for
press a fittle Solderall on a joint, hold a torch chemists, electricians, experi-
ar mateh over it, aml the solder flows into the menters and all other trades
crevices, making a tight fastening.  Indispensable that need a hot flame in their
to the electrician,  experimenter, jeweler, ete. work,

Experimenters can do goud  strong soldering jobs
with Nelderall am! with no previous experience. NO. 455 TORCH, <hipping weight 1 pound. ... $1.00

May also be wsed with a soldering iron. It's —

not expensive. A Luge tube will suftice for a Oskaloosa, lowa.

eountless number of joints, fastenings, repairs, ete. Gentlemen: | got your catalogue this moming.
SOLDERALL, large size. 1 times as large as 1ts full of bargains

95 eent tube: weight 8 ounves. oo, $0.50 s full o rgaimns.
SOLDERALL, shipping weight 1 ounces, per 818 A Ave. E.

LT R R 25 | HOWARD TETER.

CONDENSERS—HIGH CAPACITY—LOW TENSION
purpose where a high capacity  condenser s required and
exeessite F. M. K. is not present. Fapecially adapted to telephone and ringing
circuits, phiaitem cipeuits, wetitivial cable work, winders, duplex tolegraphy, ete.
Very desirable as spark enil vibrator cendensers

our condensers ate nuude of fine materials, compound impregnated. Ter-
minals are hrought out iin @ neat manner. The whole condensers are very coti-
pract and are supplied in japanned metal cases for protection of the delicate fail
and dialectrie,  Experimenters. cenerally. find muny interesting uses for thewm.
You can make your own kick-back preventers with twe of ow % M. F.
conglensers,
NO. 8804 CONDENSER, Y M. F., size 1¥:x

2opounds, tacho oo
NO. 8805 CONDENSER, 1 M. I,

2 potnds, each oo
NO. 8806 CONDENSER, 2 M.

2 pownls, earch

represent the realization of every
RED_HEAD RECEIVERS witeless  experimenter’s  dreams.

Supreme  sensitiveness,  combined
with good looks and extea sturdy construetion and the priee is less than you ever paid for such quality.
See page 3o,

I'sed for every

2x% inches, shipping weight

75

inches, shipping weight
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TELEPHONE AND EXPERIMENTAL INDUCTION COILS

Used in telephone work, principally, to inerease the working range.
Experimenters find many uses for them, such as making small shocking
coils, ete. These eoils are well made.  Cores are of best Norway iron.
Secondaries are wound with silk eovered wire. eat wooden end picees.
Windings carefully insulated.  Outer ecover of neat standard black cover
eloth.

NO. 8801 TELEPHONE INDUCTION COIL, size 4x1x1 inches, 150 ohms resistanee, shipping weight

1 pound, ecach. oo i i i i e e verere,..50.55
ELECTRO-SET GEISSLER TUBES
(AMERICAN MADE)

These classieal and well known instruments ave in
miny  respec emely  interesting,  As s generally — —Jt
understood, a partinl vacuum is a fairly good eonductor @3_) -4
of high voltage currents, such as generated by spark o ‘_(‘- =
coils, static machines, ete. The Geissler or Vacnum 1502
Tube is simply an exhausted glass container, provided
with suitable electrodes for passing the current through the JC
residual gases still remaining in the tube.  The discharge is
accompanied by o beautiful colored glow, ranging from a Tre— —*3—:’)
greenish blue to orange, pink and red, depending on  the -
degree of vacuum and on the structure of the residual gas oel
contents.  Many interesting  experiments may  be  performed
with Geissler Tubes. T

Our customers have had considerable diffeulty in breakage of the
frail imported Geissler Tubes.  We. therefore, determined to manufacture "_ “E(?

wur own tubes in such form that they could be easily handled and would
not Dreak at the least jar or bump. Our tubes are made of heavy glass
andd are straight walled to contribuite to their strength.  They light up
on any size coil und send forth a beantitul soft glow of lizht that is a delight to see.  The brass comnecting
caps are especially large, to prevent exeessive heating, and are firmly fastened.  They will not break off as
will the imported tubes.

Geissler tubes when conbected in series with the wireless sending aerial aet as hot wire ammeters. The
helix is adjusted until the tube shows brightest when the key is pressed.  The set is then in tune and working
efiiciently.  Every station. to get best results, should use one of these tuhes.  The tuhe is shunted, when
actually sending. by a small switch. Despite our wmany improvements, our tnbes are no wmore expensive than
the imported variety,

N0. 1560 GEISSLER TUBE. § inches long. ..
NO. 1561 GEISSLER TUBE. ¢ inches long.
NO. 1562 GEISSLER TUBE, 7 inches long. .. P

{Shipping weight, an

~ POLISHED CARBON GRANULES

Every true experimenter onght adways to have a box of these granutes on haiad. They are
wsed for microphonic work of all kinds, sueh as making of telephone transmitters, wireless
telephone Grausmitlers, dictaplienes, microphones, aute colierers, microphone amplifiers and many
other things. Experimenting with micraphonic confaets offers w lurge, interesting ficld.

Qur earbon grains are idestically the same as those used in the linest commercial telephone
and microphone instruments,  1aeh little granule is highly polished. very hurd and will not stick.
Guaranteed pure and fiee fon the slightest taint of g or dirt.  Comes in small wooden
boxes, 13 x3; inches.  Enough grains for 6 staidard t i

1560

NO. 8308 CARBON GRANULES, per box, pre o T $0.25
CARBON RODS
Used for are lamps, resistances, batteries, wicrophiones, amplifiers, wireless telephone ares, ete. Comes in
12 inch rods. Rest grade drawn carbon,
NO. 8810 CARBON RODS, diameter Y% inch, each. . ...
NO. 8811 CARBON RODS. diumeter 4 inch, carch, -

NO. 8812 CARBON RODS, diameter 4 inch, each..
{Shipping weight, any .1 pound)

ELECTRO-MAGNETS

For experimental work of all kinds,  For making small telegraph
sounders, relays, eleetrie bells, independent  interrupters, magnetic
ses, magnet motors, magnetic fields, ete. Wound to 4 ohms per
pair. Nize Ix1ve incles. Drilled and tapped at lower end of core
for $-32 screw. Weight, each, 3 ounces.
NO. 8821 ELECTRO MAGNETS, us described, cach.o o oo $0.15

Per pair, with yoke, (.o i i .30
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CARBON DIAPHRAGMS AND CUPS

Used for telephone transmitters, wircless phone transmitters,

Thickness 1-32 inch. Very strong and hard.

NO. 8813 CARBON DIAPHRAGM, cach, prepaid. ...
NO 8814 CARBON TRANSMITTER CUP standard grooves,

NO. 220 ELECTRIC BELL
TR A stongly construeted el

with 2. wong. Just right for
heise betls signaling, ete, Ship-
ping weight 1 pound.
PRICE, each
NOTE - H
justable eontact bell,
fused with the clieaper
justable  types.  The
feature is invaluable.
Box pattern, steel case and

not to con-
non-ud
adjustable

frame.  Used for signals of all
kKinds,  May be used as oa test
buzzer i wireless work,  Lond,
clear soud,
C PRICE, shipping weight 1
pound, caeh ... $0.30
NO. 222 WATCH CASE
BUZZER
Neat, small. light buzzer, in handsomely nick-
eled, bell shaped ease; for sighaling and general use,
Shipping  weight 1 pound; diameter 127 ineches,
Mukes a splendid inexpensive test buzzer,
PRICE, cacht v.vvvnin i $0.39

FOR SPECIAL TEST BUZZERS SEE INDEX
NO. 221 BUZZER

A very good buz
ser for any kind of
sizual  use.  Entire-
Iy encased  inoa
handsomely  jappaned
metal case, cover re-
movable  for  inspee-
tion and adjustment.

I'hese  buzzers  are
frequently  used  as
test buzzers and are |
sutisfactory for this work. They are also
used experimentally in place of spak coils

to send wireless wmessages,  considerable
distances  being  covered by conneeting
a ground wire to the armature con

Justable or peiniuient  contaet.  Buzzers
are used also for portable wire sinnal wuse,
the make and break spark being shunted
into the lines. 'This high voltage will
effect a teleplione receiver at a distanee
of from 2 to 10 miles,
NO. 221 BUZZER, shipping weight |
1 pound .................

hard

tact and connecting the aerial to the ad- :

NoO.

A neat,

ws dletector and dead end shunts,
switehes,
good apprearinee,
NO. 958 SINGLE POLE SINGLE THROW.

20-16 duehns;

1 1-1652 inches:

inches.

.25
.25

microphones, ete.  Diumeter

2%

3 inch high, 1 inch diameter, each, prepaid

' GENUINE COLUMBIA
DRY CELL

The price on dry eells bas
wreatly advaneed.  We do not look
forward to o reduction for many

| nmouths,  However, we believe that
after the war they will go to
notnl azain, We sell only the
recognized  hest-—~Columbia  Cells,
| S S The woltage is 1% ampetage 24
@it oy
Mot fun .
wt,;‘, NO. 202 COLUMBIA 1G-
NITOR CELLS, weight
2 pounds, cach. ... .. $0.35
| NO. 241 MAGNETIC
COMPASS
tactul about  the  laboratory  for making  gal
vianometers,  exploting . magnetie  fields,  determining
poles, directions, currents, ete. Diameter 2 inches.

| Plain dial.  ILindsome bhrass case.  Very sensitive.
Graranteed accurate,
PRICE, cuch. .. ovur i $0.15

(Shipning weight 3 ounees.)

THEMAC SWITCHES

side aetion switeh,

tubber compisition bhase,

and jaws,
siuch
starting

Extra

with copper blades
Useful for many purposes,

miniature tight work,
Cennine Trambull make,  Fine finish,
Very pepnlar,

ete.

base 1 1-16x
shipping weight 4 ounces, each...... $0.16
958-A SINGLE POLE DOUBLE THROW, base

.25

shipping weight 4 ounces, each. ..
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KNAPP GALVANOMETER X GRADE WHITE WAXED PAPER

Tsed for mking  fixed  conde telephone
cotlensers,  kich back  preventers, spark coll primury
condensers, efe. We handle the very finest quality,
guaranteed free from pin holes and having a very
hizh diclectrie and mechanieal strength.  Ordinary
paper is nseless for eflicient work.  Our X Grade
White Wiaxed Paper comes in sheets 12 inches wide
by 36 inches  long,  ewefully  packed to  prevent
damage in the mails and rolled, not folded.  Fold-
ing waxed paper is liable to erack it, thus making
the liability of breahdowns possible.  Thetefore, we
roll this paper. We do ot sell less than 2 sheets,
it is most impertiad, i making spark eoil  eon-

The stwdent who wishes to cany out electrical detsers, that the hizhest gtade dieleetiie waxed paper
I:}Iml':liul‘)' experiments of his own \\1l|_ find 'llhc Knapp Be wsed, of tnitem thichuess and absolutely  free
('.ul\'unmnctcr very usefnl :‘uul instructive,  The needle Tiom  ithrisions, or X Geade Dicleettie Paper
is deflected by a very slight current ot aceeount  of meastres up fa this standard,

s,

its sensitiveness.  The eompiss and coil of the
vanometer are mounted o w polished base 314 %295 NO. 6765 X GRADE WAXED PAPER, per roll
inehes, with hinding posts for contteetions, of 2 sheets, 861 square dnches. ... ... $0.12

NO. 380, complete, with compass, each. .. .. .. $0.35 (Postage extra, 5 ocents.)

PERMANENT HORSESHOE MAGNETS
Indispensible o any experimenter.  Used  for andimns to Dicrease  sensitivness, for
Mareoni Maznetic betfectors, magnetic tields i witeless telephone ares. and for general
intetesting experimenting,  Our magiets we very stiowgg wnd we nieely tinished.
NO. 245 MAGNET, 2 invhes long, shipping weicht 55 vimees oo oo,
NO. 246 MAGNET. % inchies long, shipping weicht 4 ounees
NO. 237 MAGNET. {1 iuches long, shipping weizht 4 ounee
NO. 248 MAGNET. o intches long, shipping welsht 1T ponnd,
NO. 249 MAGNET. & inches Tong, shipping weight, 2 potds, .,

KNAPP REVERSING SWITCH

There has long heen wanted o fitst elsss reversing switeh
for hattery e positive i IS aetion and with such direc
tions amd deasings as o cadhle the vetige boy to conneet
the switeh with any motar,

A sesecd sttomnts we hune sucereded beyond especta-
dions. Nec little desiee has ever been manketed thut will so
wesist i deseloping the ddea of motar canent paths as this,
ardl in o praetical way.

The  aceampanying  diteetions show  drawings of  muotors
conneeted e st series and reverse,
NO. 195 REVERSING SWITCH, price.

(Shipping weight X ounees,)

BEEKO MINIATURE RHEOSTAT

These Rhicostats e mourted o poreclain bases, with all metal
parts hewily nichelplated, and are snitable for wegulating the filament
wltige of the “Audion” Deteetor, Mioiature Lamps, the speed of
stinall motors or wherever o variable 1esistianer s desired,

‘the aesistance eoil has about 150 covolntions, and as the
chimge i tesistanee on mesement of the Iwver is by single ¢onvolu
Tions, it will admit of very fige adjistment,

Resistanee, H1oohms, eontinuoius capacity, 2 amperes,
¢} BEIEYBUN aooaonac0n00000a000000an000000a00a00aa $0.60

{(Postigze weight 1 pound.)

for high tension currents suceh as are wsed in wireless telegraphy,  When you use a slate base ground
switeh you are actually shunting a elear eleetrical path between your werial and ground. Does it
pay to save i few cents by using slite base groutd switebes?  Noomaterial is as good ws marble for
ground switeh bases.  See page 16,

Il SLATE 1S A POOR INSULATOR
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LIONEL BATTERY RHEOSTAT NO. 88-L

OTHERS CHARGE $0.75S—0UR PRICE $0.60.
”mwmm"f Use these with dry or storage batteries, and it will give a gradual
C mierease or deerease of ewrrent in operating trains, motors, ete. A
ny«m»u\umwwmmmﬁu parealain tube i3 wound with a small resistance wire of the eorrect
‘,"“_ wange.  This s mounted on a steel frame and has a sliding finger
y = which inereases or decreases the speed of the trains, All parts are
AR Cr TP ) of the hest guality.  Resistance about 11 ohms.  Used for any bat-
e tery resistanee work,  This Bheostat e;umot overheat as the coil is
entitely exposed to (he air—insuring free eireutation, consequently
rapid cooling,  The steel hase is heautifnlly enameled and other parts are uickel plated.  Size 5 inchies long,

2% inches wide and 1 ineh high.  Shipping weight 1 pound.

NO. 88-L—I'ricc. pached one inoa box, vumplrlv \\ilh :nll conneeting \\'ires ......................... $0.60

NO. 107-L DIRECT CURRENT REDUCER

OTHERS CHARGE $7.50-—0UR PRICE $5.95.
FROM 110 VOLTS TO S AND UP. (D. C. OR A. C.)

This s constiucted of four poreelain tubes wound with hest quality of
resistance wires,  These poreelain tubes are mounted on a substantial slate
base measwring SxUo inehes and 34 inch thick.  The poreelzin tubes are
protecteid by o perforated Nussian iron cover—the latter lined with heavy
ashestos, The sliding Tever gegulates the voltage, the redueer is connected
with the howe cwrent by seiew plug with 9 feet of flexible cord. In
addition,  four percelain supports or legs with long serews are supplied so
that 1ediucer can be serewed to wall or table, Shipping weight 9 pounds.
NO. 107-L, price complote. ouu et et i ieeie s nnnnnnanennas $5.95
NO. 208-L, for 220 wolts T €, o A Couvnen i e inns $7.95

BELL RINGING TRANSFORMERS

DON'T PAY $2,50 T0 $3.00—O0UR PRICE $1.95.
THEY SAVE MONEY—THEY AVOID TROUBLE,
THEY LAST A LIFE TIME—CONSUME PRACTICALLY NO CURRENT.

If you have A. €, current in your home you need never have more expense, trouble
or annoyanee with sour electrie bell. No more worn out dry cells.  No more *'Bell-out-
of-order”™ sjuns. No more battery expense.

Just conneet one of our Bell Ringing Transtormers on the line.  You'll never have
to touch your eclectrie bell again (unless the bell itself is broken, which seldom or
never oceurs.)

These transfarmers conneet right en to the 110 Volt A, C. line, the seeondary leads
beiny substituted for your battery wires,  They have a secondury voltage of 6 volts
and will ring any ondinary household door bell, buzzer or signal.  Experimenters also use
them  for lighting miniature lamps, mmning very small battery motors and general
electiical experimenting,  Capacity 6 wolts—12 to 15 watts,

Our transformers are entirely enelosed in a cast iren case and the windings are
immersed i good insulating compound.  They will never wear out and if properly used
will never harn out.  Nodanger or trouble.  Any child can connect one up.  Size
AxAx21L ineches, Shipping weight 4 pounds
NO. 1-J BELL RINGING TRANSFORMER. complete, with lead wir

. posts and directions, each........ $1.95

If You have Commercial Alternating Current in Your Home
Don’t Use Dry Cells! Save Battery Expense! Use

Electro-Set Flexible A. C. Transformers

“TOY” SIZE

FOR OPERATING ELECTRIC TOYS. SMALL MOTORS, LIGHTS, ELECTRICAL APPARATUS AND GENERAL
BATTERY DEVICES FROM 100 TO 120 VOLT ALTERNATING CURRENT SOCKET.
WE SAVE YOU MONEY ON THESE TRANSFORMERS.

They save you moncy after you buy them,  BEservone knows that dry eclls will wear out, especially when
usedd on small motors, toy electrie trins, ete. One of our tranformers will last a life time with praper use.
They conneet into any light socket, reducing the voltage to a fizure suitable for a small battery device, The
amount of current they consume is very small and they will cost you cnly a few cents a month to operate.
lo fact the operating cost is about one-tenth the cost of dry cells. You will save your original investment
over and over again,

Our transformers are up to the usual Eleetro-set standard.  They are built scientifleally of tested and
arproved materials, put together with skilied worhmanship; their appearance is exceptionally neat; thed hulk
i3 small.

The windings are made on Liminated cores of properly caleulated size and material; they are immersed,
after the most careful insulation, in a special dicleetrie compound,

Our transformers give the bighest wattuge for their mices, and are as serviceable as transfurmers priced
as high as 100 per cent more.
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“LITTLE JEFF” TOY TRANSFORMER

OPEN FRAME TYPE.

The Jefferson “Little Jeft” Toy Transformer is a small
powerful transformer that will op e practically any  electrical
toy on the maket. 1t will give satisfactory resuits on the small
or larger toys. Operates on 100 to 130 volts, 60 to 153 cyele.

This transformer is clamped between heavy grey iron east-
ings. It is furmished less attachment plug and cord. The switeh
and voltage buttons are monnted on the heasy black tibre top.
The primary leads are brounht ont to two rubhber-covered binding
posts on one side of the transformer, and on the opposite side,
the seconddary Jeads are brought out to three briss binding posts.
Voltage is taried by a 6 button control switeh and by special
post arrangenents.

This transfoimer is a little wonder.  Nothing on the market
‘to compare with it.  We have embodied in the “Little Jefl”
Pransformer our flexible construction and master connection post. =2
It generates voltages in 3 volt steps from % up to 21 wolts. 1t s sturdily built wnd presents a very hand-
some appearance.  Capacity about 75 watts.  Dimensions——4x3 1% inebes high.

NO. 2-J “LITTLE JEFF’ TRANSFORMER, shipping weight 3 pounds. oo iiiiaiiiiiien $2.80
NO. 221-J 8 FOOT DOUBLE FLEXIBLE LAMP CORD AND PLUG, for attaching above to any 100 to 130
volt s0ckel L. L

(Postage extra, 7 venls.)

NO. 3-] TOY TRANSFORMER
DON'T PAY $6.00 to $8.00—0UR PRICE §$4.95
CAPACITY 75 WATTS.

This splendid transfnemer is just the thing to operate cleetric
toys, spark  coils, motors, magnets, sulenoids, miniature lights and
wevery kind of experimental work.

The entire transformer is enclosed in a solid sheet steel ease,
Landsomely finished withe baked-in black et amel,  The windings are
immersed in speeial insulating componnd and - are entirely  covered,
A generous flexible eord and plug for atliching the transformer to
any light socket (100 to 130 wolts) is ihelnded  free.

Several different devices may be run from this transformer at one
time, if desired. 'Thus yon can run an electric train from one set
of parts, some miniature lamps, det us say, from another, and a
motor on a third, ete.

A fine control switch enables you to use the exaet voltage
regulation you desire from 135 wolts to 24 volts,

This transformer will run the fargest clectrie trains and toys of all kinds with ease. A better instrument
for the purpose never was bnilt.  We highly recemmend this tine deviee to every one. We have sold a great
many of them in our wholesale and retail departments withont eomplaint of any kind and with frequent
testimonials of their worth.  Absolutely no danger to the youngest child,  Auyone ean use jt.

Size 4x6x31%  inches.  Shipping weight 8 pounds.  Watt output 75 watts.  Minhmum voltage 1%.
Maxinmum voltage 21 Operates on 100 (o 130 volts, 60 to 133 cyeles.

NO. J-3 TRANSFORMER, complete with eord and plug, directions, neatly packed.....o.oovviineennn $4.95
NO. J-4 TRANSFORMER, same as above, but smaller, 50 watt eapacity up to 15 volt-. Shipping weight
5
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MOTORS
RECOGNIZED STANDARD MAKES—LOW PRICES—GUARANTEED SATISFACTION

The following motors represent an assortment from which you may select practically anything to fit your
needs. You may rest assured, when yuu buy from us, that you are getting your moncy’'s worth.

Our small moters and dynamos are, every one of them, recognized standard makes, We welcome comparison
with any other makes, both as to price and quality.

If, after receiving any motor, you are not entirely satisfied, you may return your purchase for full credit.
This is as fair and strong a guarantee as you could ask anyone to muke. We could not afford to muke it if
we did not know the reputation of the manufacturers of our motors and the fine quality of their goods.

NO. 37 REX MOTOR

A very attractive little motor, built as accurately as a wateh. Neat In
design and well made—a great favorite with boys. Runs efticiently at high
speed, on one eell, dry or other battery. PFinished in black enamel; serews
and other trimmings nickel plated. Polished wood base.

The Rex Motor is packed in a neat box, size 3x31%4x31% inches, properly
lubeled, Weight 12 ounces.

NO. 37 REX MOTOR......... ...ttt iiniiiinnn, $1.00

NO. 39 AJAX MOTOR

A high grade toy motor, beavier and more powerful than No. 37.
Well and substantially made.  Finished in black enamel, nickel plated
trimmings.  Mounted on polished wood base. The Ajux Motor runs effi-
ciently on a single ecll, dry or other battery. A very popular smooth
runing  metor,

Weighs about one pound and occupies a space 3x314x4 inches.

NO. 39 AJAX MOTOR................oo0iiiiiivnninnn. ... $1.50

NO. 34 K. & D. MOTOR

This is the No. 36 motor without switeh, reducing gears, or end covers.
In this form it affords a very light motor for the power it is capable of
developing.  Desirable for runuing boat models, and other purposes where
minimum weight is an object. This motor has mica insulated commutator,
gauze brushes and the same high class of work as No. 36. Weight about 14
ounces.  Stands 3% inches high. Excellent for very small experimental
rotary gaps.

Finished in black enamel and nickel, very handsome.
NO. 34 K. & D. MOTOR. ... ... ... ... .o, $1.75

NO. 16 ELECTRIC TOP
AMUSING—INSTRUCTIVE.

Will run at high speed for hours. Four color disks are furnished. When
one js applied and the top is in motion, a slight pressure of the finger on the
edge of the disk, or on the wouden handle, produces most beautiful color effects
—interesting and instructive to hoth old and young. \When the top is at rest,
the current is automatically shut off——no danger to the battery from this cause.

It may be used equally well as a motor, and small mechanieal toys may
be operated by a belt from the grooved pulley on shaft. . Runs efficiently on one
cell, dry or other battery, Kinished in red enamel; polished nickel trimmings.

NO. 16 ELECTRIC TOP, prepaid................c.oouiiininnsnn.., $0.75
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NO. 14 K. & D. MOTOR

No east fron is wsed iu the coustruetion of this machine.  Iiest charcoal iron
fields, with annular field coil carcfully taped and shellaced. Laminated armature,
slot wounid,  Steel shaft with adequate bearings. so constructed as to always remain
in perfeet alignment.  The bearings are self-lubricating and have neat dust-proof
covers.

The commutator segments are of hard copper, insulated with mica, as carefully
as s dene in large machines—a distiretive feature of K. & D). hizh grade small
motors. K. & 1. dependable self-adjusting brushes,  Grooved brass pulley, %% ineh
in dizmeter——it runs true. This machine stands about 335 inehes nigh, and weighs
1N ounees.  Finished in black enamel, brass trimmings. pawerful smali motor.
NO. 14 K. & D. MOTOR. wound for battery or tey transformer use......... $2.50
NO. 14-S K. & D. MOTOR, wound to 1un in series with a 16 C, I L

110 volts commercial CHITUNL. . ... i e ittt ionioianann

('The abote moters are exeellent for small 1oty spak gaps, as they rm smoothly and will readily turm
o 3 ineh rotary dise.)

NO. 36 K. & D. MOTOR

WITH STARTING., STOPPING AND REVERSING SWITCH, AND SPEED RE-
DUCTION GEARING.

A high grade small motor, with starting, stopping and reversing switeh,
Also by a simple arrangement of gears, two reductions of speed are obtained,
making three speeds in wll. The gears are cut from solid metal and run
smoothiy.  Electrieally and mechanieally the motor is well designed, The field
picees are of the best wrought metal. The armature s of the best charcoal
iron, laminated, slot wound, perfeetly balaneed.  The commutator has extra
heavy, hard copper segments, carefully insulated with mica in the same durable
manner as is done in large machines. The K. & D. dependable brushes are used.

This moetor is wound for battery current only; it runs te full efficiency on
4 to 5 volts.  The, reversing and reducing speed features of this motor make
is particularly desirable for propelling modds, ete.  Weight about one pound.
Stands 2% inches high,  Finished in black enamel, nickeled trimmings.

NO. 36 K. & D. MOTOR. ... ..ottt it iiiiiiiiaeans $3.50

LITTLE HUSTLER MOTOR PARTS
Many hoys have a burning desire to become BACK BEARING

electrivians and to build & motor of their own. ARMATURE
Onr superior faeilities and  experience enable us ¢ PULLEY mm

i ! RHUTATOR
to offer as finely made materials for this purpose g S e RO
W is possible, . SRUSH RoLDERS  WITH FRONT BEARING
Here is a complete set of all parts needed to |

’ s . 2 N
build and assemble a fine Kiectric Motor.  When ARMATURE WiRE “‘
this motor is finished it will run well on one eell e ¥ ! | lg
of dry battery or on any toy trausformer, storage 3
cells, cte, 4

This outfit will teach you the prineiples of 2 .Et_rg}t%
the clectrie mator and will aftord lots of good fun FIELD MAGNET WIRE : BusTier
it assembling. — é’

Explicit directions accompany each set, show ]
ing Low to wind and assemble. §

Sueeess is guaranteed i instruetions are fol B BINDING PDSTS
I;;Mioz (NO STARTING SWITCH,) regul nE

b V) regular
price Y0c, our price... ... oo $0.79 S b HOUISCRERS
(Postage extra, 15 cents.) |

SAVE BATTERY EXPENSE

You can mun your small motors, toy traing and experimental apparatus at a fraction of the
cost of dry cell expense by using our small Toy Transformers, if you have commereial A. C. current
itt your home (sce page 77). 1f you have 1. C. current, use our D. C. Reducer (see page 76).
If you haven't commercial eurrent in your home, use our Dry Storage Cells (see page 92).

Newark, N. J.
Gentlemen: The secondary | bought from you is very satisfactory.
15 Humboldt St. CHAS. BREDER, JR.




80 THE ELECTRO - SET (0.

NO. K-181 KNAPP LEADER MOTOR
REGULAR PRICE $2.50—ELECTRO-SET PRICE $2.05.

CBigess” fairly radintes from  this little motor.
Consider the detailed  reprodnetion, the resemblance to
mators of urawn-upst ils power-plant eftect, efficiency
aid eompleteness, A boy can get more fun, mere in-
stinetion: from operatitg ene of these motors than in
any othes way.

The nferest of purents in this motor i< a tribute
to s wreat assistanee i studying electricity, the
fasceinating subjeet of the hour,

The notor will deive from cither pulley.  The redue
B mear easily thrown in and out of wmesh with the
pindon on the shaft, transforms the high speed at the
shaft. 1o seeater force and slower \[H'cll

The reversing switeh is positive in action, and oper
ates cither as a starting switeh, or to reverse the diree-
tion of the moter, at will.

. The dimish is black enimel with nickel plated trim-
mings The armature &5 laminated, 114 in., diameter,
three poles. Shaft 1IN dimeter. Pulley 9-16 in,
Height, with metal base, dls i Volts 2 to 4,

(Shipping weight 31 ponnds.)

NEW PEERLESS BATTERY MOTORS
BIG VALUE AT LITTLE COST
FAMOUS LIONEL MAKE.

11 extia power, speed. Tihitness, handsoneness !

Tiese new,  splendid, nevel desigte motors are wonderfully  fine.
Read abont them,

Great for model work, building  toys,  Mecanno,  Struetiron,
Erector, ete.

NEW LINE- -In design, construetion, aed general eflicieney these
motors are far superior to many of the small toy motors now offered.
They are mechanically i eleetriealty correet, and their hauling and
lifting power is certainly surprising - considering the low current con-
stimed.

OPERATION - These mntors on either 2 or 3 iy batteries or
o house cuntent with any good toy transformer (see index,)

STRUCTURAL SETS NEED THESE MOTORS —-These sets now so popular requite motors for operating the
ams of dericks, to raise and lower bridges. ete. For operating work shops, Femis wheels, carousels, derrieks,
cte., they are ideal. We prepay express on these motors.

PEERLESS MOTOR TYPE “M”

is a one speed mutor and operates in oone direction only.  Has one pulley.  Base is solid steel.
Frame is steel throughont, nickeled and polished.  Brushes are ecasily removed, as they are made of radial
gauze, having spring feed which regulates pressure against commutator.  Size of motor Hx214

TYPE “M,” price, packed in hox ready to run, prepaid, each. ..o o e $1.25

PEERLESS MOTOR TYPE “R”

This motor will operate either hackward or forward.  Has pulley and drum with double reduction gear;
also a reversing controller which can he used as a brake.  Construetion is similar to Type *M.”  This moter
will operate several models at the same time s the wum,: uduu\ the sped and inereases the pull,  Two
speeds can be obtained at the same time.  Size of motor Hx3x23%4 inches,  Will lift 5 pounds.

TYPE "““R,” price, n;u’kcd in box ready tn run, prepaid, each. ... i $2.00

PEERLESS MOTOR TYPE “Y”

This is a surprising motor for it bas remarkable lifting power considering the amount of current it
consumes, It has three speeds. Huas two pulleys dium with triple reduction and a reversing contrdller,
The gearing is mechanically cotrect.  Fasily operates large models which require high power and slow speed.
Will run toy elevators, models, etc.  Will lift 20 pounds or more! A very fine motor.

TYPE “Y,” price, packedd in hox ready to nm, each, . oo i e e e $3.00

Newpart, R. I.
Dear Sirs: The Galena | bought of you recently turned out to be the real dope. It was the most
sensitive Galena | have ever tested out, not just in certain spots, but all over the pieces.

3241 New port Ave. ARTHUR W. MANCHESTER.
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MONOCOIL MOTOR

HERE'S SOMETHING INTERESTING FOR YOUNG EXPERIMENTERS.
A REAL ELECTRIC MOTOR ONLY $0.40.

This novel little toy will vun at 3,000
revolutions per minute for hours on any dry
or wot battery. A new principle of desizn
enables us to offer a real eleetrie motor at
this low priee. It will run at preat speed
and on twe  cells  will actually deselop
enough power to run any model made with
the tie Dollar constinetion toys,

Furnishied with gromed pulley, mount
od on a finished wood base.  Well made and
tinished  throwghout. A wanderful piece of
mechianism.  Send for one today and sure
prise yourself,  Great fun fur boys —a fine
wift for Mr. Experimenter’s yonnger brother.

NO. B-60 MONOCOIL MOTOR, pust-
age weight 4 onmnees. oL $0.40

AN ELECTRIC ENGINE FOR 50 CENTS
REVERSIBLE—CONTROLLED SPEED.

Develops great speed onoue eell or more of battery,  Duilt on
the reciprocating steam engine principle. .\ fine little toy engine,
handsemely built and well made in every panticular.

Don't judge by price.  You'se paid wueh more for engines not
half s gond.

Phiis tittle engine has a Large eopper finish east fly wheel, power-
ful solenoid magnet cuil, reversing switeh il speed control (by
virving position of reversing Jever)  Runs very economically on bat-
tery of any hind. .

Built entively of metal.  Furnished with large nickel plated
hinding  posts.  Neat  stampel steel frame, handsomely  einameled.
Grooved pulley on fly wheel.  Rize over all 33x216x2 1 inches.
The neatest toy engine ever constiueted.

NO. B-61 PEERLESS ELECTRIC ENGINE, shipping weight 1Topuund. .o ..$0.50

“GIANT” DOUBLE RECIPROCATING ELECTRIC ENGINE

Fhis et gine deselops more power than any other
electrie engine its size or price.  1U his doubile pull
magnet motive power, and owing to its special de
sign and heavy fly wheel it ouns with exeeptional
pulling  power,

The fly wheel is very Juge and s made  of
steel, uot cast lewd obviating breakage.  This
wheel is beawifully finished in bright copper plite.
The frame and hase are made of stamped steel, extra
heay.  The magnet solenaids e Large and powerful.

The engine is reversible and its speed 15 con-
trolled by a metal hand lever Jocated on one side.
large  binding posts are furnished  fur  connections,
The workmanship and finish are excetlent.,  We are
frink to say that we have never seen a finer eleetrie
engine than the “Giant.””  On four dry cells it
develops amazing speed and puower although it will
operite ni on only one cell. A neat grooved
pulley is furnished for helting the engine to models.

Wize over all 6x3%x1 inches. 1t is the most cconomical of all types of mutors to operate.

NO. B-62 “GIANT"' ELECTRIC ENGINE. shipping weight 2 pounds, each. oo ean $1.25

«TESLA” MAGNETO—A DANDY FUN MAKER

Hore's a dandy  magnete —a e Dintle Shoeking  machine —a miniatwe
electiie dynamo demonstrating the prineiples of electnie weneration.  This care
fully made deviee witl aord endless amasement and instruetion.

fhs little instiument et be regnlated by the speed of turning the erank
to give anything fiom a very mild shock 1o @ very sewere one.

1t has an invigmative effect on the body when the current is tuken in
mild furm,

A great fun mahker, amusing, instiuetive, and absvlutely baimless.  Nc
hatteries are required.

Operated by erank ; wheel and pinion have cut teeth, insuring smooth actiot.
substantial brass bearings.  Well made throughout.  Finished in red enamel
nickel trimmings.  Polished woud base, with neat bushings for flexible con-
dueting eords.  New and neat designi the best in this elass.

NO. 16 TESLA MAGNETO, postage weight 1 poand. ooaaoo $1.00
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Our Special Price

o $3.90

The Biggest of All
Dynamo Bargains

Regular Price

$5.00

And Worth Every
Cent of It

{

DYNAMO-MOTOR, TYPE S, §.

The Dynamo places the boy in possession of current at will By its e he leatns the Tesson and method
of camersion of meclanieal o ey e to wdenstand the great fumdamental faws of mechanies, and all in a
delightfal way, which eorstantly spurs him on (o genewed expreriment and endeaver,

With current at hand he can clectroplate,

Arge storge batteries, e lamps, motors, trains of cars,
induetion evils,—in faet, the number of his expetiments is only limited by his knewledze and desire.
THIS IS OUR OLD STAND-BY, THE TYPE S DYNAMO MOTOR, with a new commutator made from

drawn copper bars, insulated with mica. It s mote smwothly and is more o
priee remains the samie,

a dynamo it may be diiven af (he prliey end by i gas engine, sewing machine or uther power that will
furnish the desived speed,

No change necessary to run as a <hunt em cted motor from batter

M desited to run threugh o tmasformer on 114 wlts A € curent, the field conncetions should be
changed to seties as per diagram finnished,

POINTS OF CONSTRUCTION Ficll. cuet -ulid. with coils toim wonsd ad connected in multiple.  0il
Cups, Armature, 13, o diameter, doam Lpe, six siots, Laminatedl,  Shaft i oin diamenter,  Commutator six
drawn copper sezments insulated with mica,

Brushes, adjustable with set serew.  Kocher A, for turning the biushes to the hest lines of cammutatioin.
Publey, 1 in, diameter, gooved for 3-T6 jn ound belt. - Hleialit, 5 i Finish, black enamel,

Approxinuate satput at 3600 revoliutions, upel Ciresit 6 ovalts,

Safe maximum load 6 volts, 3 amperes,

As 4 moter Type S0 N0 1uns well o HE T
hv placing the moter where the blades

will elear the e
NO. 129 KNAPP TYPE S. S. DYNAMO MOTOR, -hipi

it than the Type 8. The

It will also dvive o 10 in, fan i a “hreezy™ manner

lce b ~helt
& welght 6 powds, speeial price, ..., ... . .....$3.90

A Better Small Cynamo Never Was Built

NO. 9 K. & D. GENERATOR
A WONDERFUL MACHINE FOR ANY SMALL DYNAMO USE.

Built like the highest gade power generators, with the same ¢ mateciuds, workmanship and regard for
detail. It is particularly desiiable for experimental putposes,  §t will light to fuil power 12 G-volt 3-candle
pewer lamps. For eleetro-plating purposes, it will opetate 1 5 glion solution suceessfully.

The ficld is of the 1ing tape, cast solid with the frame. The coils
are form wound, carefully taped and shellaced: they are entirely safe
tram mecha feal injuy or bicahoown,  The it s of the dium type,
Laniated. slot wownid it dees not heat. The commutator is of hard
copper, carefully fsulated with mica.  The brush holders are of new

desizie of the radial type, mounted o an adjustable yoke.  'The brushes
ae of woren wite, self adjustir g——t do not spark. The bearings are
of hatd brer ze, e t *worknriship throughout the best. I'inished
i black  enamei. with 17s iuch grooed or flat pulley as
desived. Length of 6 dnches. Geeupies space 6344 X6 inches.

At speed of 2200 R P M. the output is 36 watts, (8 volts, 6
J pelet,)
Iﬂ,t};;,l We ean wind it to ghe dilferent volts and amperes within its
T capacity. Two windigss frequently ealled for are: 3 volts, 12 amperes
aned 20e volts, 15 amperes. Standard windings ate ¢ volts, amperes, 'es for other windings on request,
You cunot by o better dynamo. The Kendrick & Davis Co.. manufacturers of the No, 9 K. & D,
Generator, are the most sLilled makers of small motors and senerators in the world,

NO. 9 K. & D. GENERATOR, wur SHEEH % 000000 00000000 088a8000000006a888004 06 6a aoaae ©.$8.00

LARGE DYNAMOS AND MOTOR GENERATORS

We can fini-hoany tade or o weily dviamos or motor senerate - WTite us your needs, giving
t data, veltage, amperage, watts, size of frame, ete.  We'll send literatwre and quote prices on
gsenerators from 'y o Lo K, W, E-peeially able (o quote atig e diutes on motor generator sets
for charging batteries or for wireless telegiaph work.  Try us.  Enclose stamped. self  addressed
emelope for immediate reply.

. ' A A

exac
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TYPE MM 110 VOLT UNIVERSAL MOTOR

FOR A. C. OR D. C.

We present  herewith what  we consider 2
eplendid small Universal Motor at a very low price.
In fact we have never seen as fine i motor at less
than 50 per cent more than the list cost of cur
Type MM. Note that our speeinl prive to you is
18 per eent fess than you would pay for this motor
elsewhere,

For operating small models, jeweler’s Tathes,
winding machines, rotary spark g funs, phono-
wraphs,  music boxes,  slot machir and similar
devices we recommend this motor very highly.  We
e especially pleased with its characteristies as a
rotary spark gap motor, ity size power and  speed
heing ideal for the purpose.  We furnish the mator
o our popular Type Lap.

Universal Motors have the sume general char-
acteristies as series wound motors, They will operate
with equal satisfaction an either direct or alternat-
ing current, 100 to 130 volts, 60 to 133 cycles,

vur ‘Type MM Universul Motors are wvery low
in price considering their quality. At our special
price thev can't be heat,

DETAIL—Cast 1iron frame finished in glossy
black baked enamel.  Field Coils wound, taped and
dipped in moisture and oil proof vwnish.  Armature
built of Narway sheet laminations.  Armature Coils
impregnated thoroughly and absolutely moistire praof.
Shaft is of high wrade hardencd steel. ground and
polished.  Commutater iy of hard drawn copper, ’
mica insulated. Bearings, pure phosphor branze,  Lubrication by cil cup and wick oilers.

These motors o tested under 50 per eent oserload.  They will stand o period: of running without
caeessive heating. ze of motor over all. 434 inches lomy, 47 inches Bigh, 5% invhes wide,

R. P. M.. no load, 6000; full load. 3000, Hersepower 1-10. Pulley 7x Fiches dimmeter. Shaft 14 ineh
diwmeter.  Net weight 414 pounds.  Shipping weight, packed, 6 pourds.

THE BEST MOTOR VALUE WE EVER OFFERED.—THE BEST MOTOR VALUE YOU CAN SECURE.
NO. 10 TYPE MM UNIVERSAL MOTOR. as described, reg. price $7.00 to SX410. - Onur speenal price. . $ 5.75
_NO. 11 TYPE MM MOTOR, sume as aboie but darser, 1-20 Ho P Same general chaaeteristies, each. . 11.00

ABOUT TYPE MM MOTORS

Type MM Motor No. 10 is & most desitable motor for eperating totary spark gaps The height of the
shaft from the base is just right for this putpose. Why spend $10.G0 to 18 G for u rotary gap motar when
our Type MM Motor No. 10 will do the finest kind of work for you? Rememiser, toe, that you formerly had
te pay from $8.00 to §i0.00 for a motor equal to ours at §$5.75,

Use Type MM Motors for operating medical and  chemical instruments, centrifuges, oscillators, small
buffers, grinders, polishers and hundred other uses.

WHITE CROSS MOTOR—UNIVERSAL TYPE

WOUND EITHER FOR BATTERY OR 110 VOLTS A. C. OR D. C.

This little motor was intordueed by us to the experimental

market a vear aga, B has proven its value, W this time, and has
wiven general satisfaction in every

Considering  the wery low price of this motor it s a most
remarkable dittle machine,  [n fact we ive never seen a motor
designed to operate on regular house lighting cwrrent, that sold

for so noderate a price.

In spite of its low cost the White Cross Motor is thoroughly
well built.

it will stand up under any reasonable operating conditions
and will give excellent service.

It is espeeially designed for operating fans, small blowers,
models, achines, rotary spark gaps, phonographs, regulators
al similar nses. An exeellent nmotor for aperating model making wets, sueh as Mecanno and Erector, as it
requites no transformers or batteries, and is most ecenomical to run.

Phe White Coss Undversal Motor contiects e any oo to 1200 selts AL ¢.oor D¢ osocket without
resistance of any hind.  We recommend for very smooth rinming or long continued running. that a 32 C. I
lamp be used serie jons:

D

ies with it, although this is not necessary. Note the following specilic
ETAIL—Stamped steel case with metal base attuched, finisheild in eapper oxide.  Tauni
of Norway iron; machine wound, silk insulated armature coils; Laminated Norsay iron fiele"
insulated tield co mica insulated pure copper bar for commutator;
phosphor bronze bearings: toal steel shaft; self feeding oil cups,

wed dise armature
farm wound,
<sible biush holder; graphite brushes;
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READ the above specifications earcfully—note the refinements of the \White Cross Motor, usually found
only in motors selling at much greater prices. You'll ke the handsome little White Cross Motor. It’s just
the thing wherever an inexpensively reliable small motor for 110 volts direct or alternating (Universal) current
Is required. Shipping weight 4 pounds. Height 4 inches.  Width over all 5 inches. Groaved pulley. 134
inch shaft.

NO. 16 RED CROSS UNIVERSAL MOTOR, for 100 to 120 volts, altemiating or direct current, 60 to 133

OFELES o e s e e e e e e e e $4.00
NO. 17 RED CROSS UNIVERSAL MOTOR. -ume as aboie but fuinished with spevd regulator on frame and
finished int_polished nickel plate; very handsome. ... ... oo oo o e 5.00

Hour

NOTE—Other voltage or cyele windings at slight additional charge.
for this biy offer of needed printed matter for
Here's what you get: NE
1 LARGE CLEAR CODE CHART, with Marse
shown.  Very useful and novel. Size 3x5 inches.

NO. 18 RED CROSS MOTOR. wotnid to aperate o 4 to 8 walts storage cell or 3 to 6 dry cells, cach. ... 4.00
A BIG 25 CENTS WORTH
Send us twenty-five cents in stamps or coin RAU IU IEI_EGRAM l!lalion
your wireless station. It's the greatest value you
ever hought. We get it out as an advertising
stunt—no profit for us—just to let you KNOW us. Date_________ _.__.___.
4 HANDSOME PRINTED SIGNS, as illus-
trated, toc hang in your station, each printed on
heavy bristal board, size 4x8 inches.
and Continental Code, symbols and abbreviations.
Size 8x12 inches.
1 PAD RADIO TELEGRAPH BLANKS, as
Every wireless experimenter needs this outfit.
Send 25 cents today! We prepay postage. Extra . N SN,
pads of radio blanks 10c prepaid.

}_ INTERNATIONAL MORSE (OB
Aowm 2

Bmees

Commomae

Dmmes

a t.

Dooe0 Sees Semeeee

G0 T Tamamses

EEEL[iEE

HIGH VOLTAGE | | & 5

Mo -
Peried
Isterragation
[ S
it

WIRELESS STATION e

Atenion o to prevede 1Ty trammumint

Frem (de)

Tad of vech mrcrete (crem

Of. B Trammmionion Loihed ied of wuli (conch
et of rervenpuadence.

—

165 1H I D71 4 {3

License NO..ccooivtiiiiiiinniiiies vvievennnns PLEASE BE

QUIET

THIS S’I‘l./:"l"lg\l ILSJINROSRATION WHILE THE
OPERATOR

From ..ocooiiiiiiiiiiiit0oiiiiiin e A M. Is

rom to P RECEIVING

D OO RN © T 1-3 =X 0o o




ARLINGTON TENTED MINERALS -SUPERSENSITIVE 85

ELECTRO-SET “IDEAL” MOTORS
UNIVERSAL TYPE.
FOR A. C. OR D. C.—THREE SPLENDID MODELS.
WONDERFUL VALUES.
We herewith present a line of Universal Motors that are
without denhit the finest maehines of their kind produced.  They
are nut cheap motors.  On the eontrary, they are the highest
grade Universal Motors made.  And yet the price is within your
rewch.

USES.

These motors will find eountless uses in the hume, liboratory,
station, shop, office.  For tunning  sewing  machines, grinders,
jeweiers’  lathes,  winders, madels, rotary spark gaps, fans,
blowers, dental machinery, mixers, vacuum cleaniers, and all
citiee  mall motor daes. Schoois, colleges, Laborataries— all will
fiul these motors superior to any utier they can purchase,

APPEARANCE.

The appearance of Electro-set 1deal Motors at once will
indicate te you the warvelous eare exercised i their manufae
ture.  When you see their shining fuines, their smooth castings,
their wonderful beauty, you will at ouce reeognize their worth. They are as different from the ordinary metor
as day from night.

HOW THEY RUN.

Electro-set ldeal Motors 1 like watches. XNo jerks, squeaks, or bearing tremblitg.  They run whth
surprising power and smoothness—us silent as small motors ean he.  Every turn indieates silent, reserve power.

WE GUARANTEE “iDEAL" MOTORS.—They must do service—they must be right or we will replace
them for you.

The following standard sizes are caried in stock at all times readiy for shipment.

TYPE “A,” 1-25 H. I', with cord and plug.  Will eperate any standard  sewing machine.  Ideal for
putary spark gaps, Speed Z0b0 - Te 2o, Size abom 400 nches, Shipr g werght 7 pemads,

TYPE “C.'" 1-16 1L I, Rheostat control: with S ft. cord and plug, arbor, pulley, emery wheel and
huffer.  For jewelers, dentists, hotels, homes, ete.  Speed 2,000, 4,000, 6,000, Size about $x7x71% inches.
Shipping weight 14 pomuds,

TYPE “D.” 1 H. I'. complete with cord, plug, pulley, emery wheel and butfer.  Rheostat control; speed
2,000, 4,000, 6,000, May be used for any kind of work requiring power, lightness, speed.  Size about Tx7%x8
inches.  Shipping weight 20 pounids,

Universal Motars are eoming into play more and more viery day.  They are absolutely necessary when
it is desited to turmoent an anticle that is to be portable. They should alsa be used in cennection with
artieles going into the home. Speeialties in the home are in the hands of people who ae not versed on
technical points of eleetricity, and motors must therefore be built as near fool-prowf as pessible.

tn the construetion of the Tdeal Mutors speeial attention has heen given to the vital parts, such as the
armatures, fields, bearings, ete. The ailing system employed on each pargicular motor is that which is best
suited to it.  With r nabte care no hewing or lubric ing trouble will be experienced.

Fach of the moters illustrated ol this page can be furnished in several ways, such as leaving off arbors,
leaving off Dbase, supplied without cord o simply with leads coming out of the casiug. They can also be
wounnd speeial o as to he better adapted for certain work. Al of this comes under the head of Special Motors.
Wwe wonld be glad to give suggestions unon teeeipt of data in regard to yoeur requirements.

PRICES.
NO. 7015 TYPE A UNIVERSAL MOTOR, s P T s 11 P R R R TR $ 8.50
ND. 7020 TYPE C UNIVERSAL MOTOR, 15 deseribede oo ve e o e 16.00
NO. 7025 TYPE D UNIVERSAL MOTOR, as deseribed. oo 55000 000060630000000000 27.00

Let us quote on special models—no obligation,

- inventors, model makers, ete., who desire

E X P E Rl M h N T E R S the best xmail universal motors in
9 their work will  De delighted with our

“ldeal” Motors,  They tepresent. the Tatest advanee in universal motor manufacture. They'll pass every fair test.

A A A J

POWER MOTORS
INDUCTION MOTORS—LARGE MOTORS.
WE CAN SAVE YOU MONEY.

Write us regarding any motor or genierator you contemplate purchasing.  We represent large
factories and sell highest wrade produets at lowest prices. Don't buy until you hear frem us.  We
Cannat attempt to list the Jines at ow command but we will willingdy send you special information,

' deseriptions and prices on any motors for any purposes from 1-200 to 200 M. I
’ I you want to get the hest at lowest prices—write to us abcut your needs.
—TIHE ELECTRO-SET CO. 4
A

PAMAMAAAAAAAAAAAAAAAA PO
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SMALL INDUCTION AND SHOCKING COILS

HOUSEHOLD MEDICAL COILS.
VIBRATORS—HIGH FREQUENCY COILS.

M the chooe dediees e ot deep it et o the expeime ter nd o e tecadaized cative agents far
many ailments,  Thousands of people allay the paius and sufferings of theamatism, Jumbago, and other atlments,
with medieal coils and high frequeney machines.  The latter are also very useful in the home treatment of
skin diseases and ernptions, They are w<ed in the most advaneed lospitals and sanitariums,

High frequeney machines generate *Fesly' currents, u phenomenon of deep interest to the experimenter.
These wondertul curtents dischey many of the eleetrieal Taws, Mthough their voltage is very high they are
absolutely harmless,  Nparks may be taken fte any pait of the body witheut disagrecuble feelings of any kind

Sucht fumous physicians us Kellog, Osler, Herdman, THuston Brown, M. L. H. Arnold and others declure
that massiuze by vilwation has most beneficial elleet wir the hemt, aeteries, blood, seins and capiliaries.

Our smaller shocking coils are much in demand by experimenters.  They are true induction coils in cvery
cetse and demonsteate the prineiples el petion of induetion.  Mueh innoeent ammiscinent may be derived from
them wmong your friends such as seeing who can stand the strongest shock, itmoeent pracvical jokes, ete,
Every istrument we ofter is handsome, well made, weil designed and low in price.

i\
‘Q?‘\:fi?i"'?‘" NO. 25 K. & D. HOUSEHOLD MEDICAL
»
Vi — COIL AND EXPERIMENTAL
\ % 7/ Y remm———
== INDUCTION COIL

(?-\ This wpmaratis will work efliciently on one cell, dry or other
battery,  Gives a0 smooth, even current and has petfect regulation.
Mounted on a polished wood buse 21 inches.  Handies and
ather parts nickeled highly polished.  Foll direetions accom
by each coll. A splendid ineapensive instrument  for  experi

menters, live hoys and Blonn-ups,
NO. 25 INDUCTION COIL, shippitg weight 1 pound. .. .. ... $0.90

S

NO. 28 HOUSEHOLD MEDICAL
COIL AND INDUCTION COIL

This i< the et eoil of its kind made anywhere.  Three
dilferent  strengths of current may be ohtained, which may be
further yegulated by draving out the removable core shield.

This eoil s u useful and beneficial device inany  house-
Bold and is a dandy experimental induction coil,

Beautifully finished on polished mahogany base with bright
nicheled trimmings.

NO. 28 HOUSEHOLD COIL................. ... ... .. . $2.50

- WShipping weight 2 pands, )

NO. 174 HOUSEHOLD MEDICAL AND INDUCTION COIL

A low  priced, practical
medical  coil  of  unquestioned
worth.  Operates on a single
cell of any Kind,  Gives a
sooth, even  current,  Very
hadsome i1 appearance  and
well made in all details. Metal
parts  nicely  nickeled.  Two
eords and  cleetrodes furnished
complete with this coil.  We
helieve our No, 174 to be the
lowest priced practical medical
and induetion coil made.
fN0. 174 INDUCTION COIL. shinping weight 1 pound. ..o A AAER .$1.45

 SPECIAL VIOLET RAY AND HIGH
i FREQUENCY CATALOGUE ]

Send 2 cents in stamps for our complete eatalogue of High Frequeney and Violet Ltay Machines, [
‘ vanging in priee from $14.50 10 $25.00, Also s Lurge seleetion of wlass sacuum tubes, ete.  Send
for it today.

|}
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NO. 177 HOUSEHOLD MEDICAL BATTERY

Phis beautiful cabinet enclosed medical coil, for home treatment, would easily cost you from $3.50 to
<4.00 in any store. A more complete and desiruble outfit would be difficult to find at onr price of $2.60. The
¢ase is finished in handsome mahogany hand rubbed stain. The special Dattery compartment, with conneetions,
i enclosed in the bottem of the vase.  Wuoths on @y eell, Metal parts taeabomely nicheled. The vase
v lock and handle for carrying. Two hand electrodes, one sponge electrade and a metal foot plate with
cords are furnished, Free with each outfit comes @ complete hook for the treatment of ailments with the coll.
One of the greatest values on the market.

NO. &77 MEDICAL COIL, less battery...... 5000000 000000000003000080800000a0000000000990000 £2.60

" NO. 176 HOME MEDICAL BATTERY

Comes in a very compact, highly
finishedd matk eabinet. las special bat-
tery eompartment for standard dry cell,
aud separate  hinged  dvor eabinet  for
areessaries,  Comes complete with cords
2 sponge clectrodes, 2 hand eleetrodes,
foot plate and instruction buok.  Gen-
erates both primary and seeondary cur-
rents, <ingly or together.  Very pow
erful for its size. Nimple to eperate,
few parts, nothing to break. Should
last for years if properly used. Bene-
fleial in the home treatment of eruptive
skin diseases, ulecers, swellings, rheuma-
tism, enlarged joints, ete. Very restful
for tired people,  Excellent in treat-
ment of numerous diseases.  Benefleial
to complexion, eye sight and peneral
health,  Every family ought to own one
of these fine home eoils and the book
of home treatment included with each
instrument. Size Ux5x434 inches. Ship-
pimg weight 9 pounds.

NO. 175 HOME MEDICAL COIL.

less battery ... . ivinn $3.45
NO. 178 MEDICAL COIL, for two

batteries, larger and muore

powerful, furnished with hair
brush, reversing switch and
speeial theostat as additional

equipment, less battery.... 5.75

(Shipping weight 8 pounds.)

Home Electrical Treatments

are universally recognized as being very beneficiat in the retief and treatment of wany human ailments,
Our line of instruments is reliable and complete and the prives are very low —ytality consilered,
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WHITE CROSS ELECTRIC VIBRATORS

Vibration has

long

s e

phy:

help

Cat. No. 21

% nized

15 a8 a re
markable health
produeer,
tion stimulates the
museles;
pains,
stiffness,
-tion,

Vibra

nervousness,
conges-
pressure  and
other ailments; acts
heneficially on the
heart,
blood,
capilaries.

Athietes regular-
Iy use vibration to
stimulate the mus
cles and to relieve
soreness.

Vibratory mas-
sage is a wonderful
to the skin
and complexion.
4 White Cross Elec
tric  Vibrators are ¢ut. No 23
positively the best

arteries,
veins  and

recog
leading

relieves

instruments in their class.  They wre casy to use and will ptove a h-alth boon to every family.  We lit thiee

splendid styles.

WHITE CROSS VIBRATOR NO. 21.
Operates on 110 volts diteet or alternating ctirrent,
G0 to 123 eycle.  Gives botn percussion stroke and rub-
bing motion.  mt up in a neat case with four appli
cators: Faelul, button, scalp and ball.  The regular price
is $15.00.  Wp save you 25 per eent,

NO. 21 W. C. VIBRATOR, prepaid anywhere. .. .$11.50

WHITE CROSS VIBRATOR NO. 25.

A finer, findsome instiument than our No. 21, It
will meet every kind of a first class vibrator, May be
regulated from very faint to very heavy vibration, sugt
able to all pats of the body,  Comes in a fine carying
case, with handle and locks,  Includes button, ball,
sealp, facial, eise and sponge applicator, Uperates on
100 to 120 volts A, C. or D. C. enrrent.  Add $1.25
to price for 229 velt sets.  The regular price is $20.Cv.
We save you 2 per cent.

NO. 25 W. C. VIBRATOR, us described, prepaid . $15.640

NO. 26 WHITE CROSS VIBRATOR.

The finest kind of instmment for general home usp.
Almost nobseless in operation. 1t gives percussion, ang:.
Lar and lateral side stroke. Is provided with a speed
control rhenstat and six special applicators. Includes a
fine carrying caze, silk lined. Runs on 100 to 120 voit
A Coor DoCocurrent. Add $1.25 to price for 220
volt instrument.  We save you 25 per cent.

NO. 26 W. C. VIBRATOR, us described, regular

price §27.50, our speeial price, prepaid. .. . $20.00

Full instroetions accompany cach  machire. Free,
alse, with each set, a complete hook on heme treat-
ment by Dr. Benjamin Brown,

Special battery vibrators alse cwrried, Send 6Ge in
stamps  for conplete large  vibrator catalogue,

WHITE CROSS ELECTRIC VIBRATORS
The Recognized BEST in Vibrators

You have seen White Cross Vibrators advertised all over the country in every national magazine.
This famous make is standard value at regular prices.  Note our hig savings to you.
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THE TELE-SET

(Patents Granted and Others Applied For)
A COMPLETE TELEGRAPH QUTFIT—TWQ STATIONS—PQSTPAID $1.00.

THEY RE Gooh 80

The Tele-Set is a fine little clectrie telegraph outfit for
learners, Boy 8 . experimenters, and every live boy who is
interested in electricity or who wants to be.

Never hefare has anyone offered as fine and practical a set
as this at less than double the price,

The Tele-Set is not a mere toy, althoush its price brings it
within reach of all.  The Tele-set is a scientific little outfit,
designed by an experienced eleetijeal expert.

Its clicks are foud and easily read aeross a Jarge room. You
could not tell the difterence hetween its sound and the sound of
regulation  pattern instruments. Jn fact, we have frequently
surprised  professional telegraphers by operating a Tele-set Outfit
in the next room and showing it to them afternands.

Put up a
BOyS! Tele-set
between your friend’s
house and your own.
Learn Telegraphy.

WHAT THE OUTFIT CONTAINS.

The Tele-Net comes to you in a neat, attiactive

Two telegraph instruments, cach making a complete
cleetrie sounder and a strap Key.

One voil insulated copper wire for counecting up the two

stations.  Enough wire is included for practicing “back and
forth” sigualing between the stations.
One Morse Code Chart for learning the code.

Minjature telegraph blunks for writing out the received
WENSALES.

One instrnetion pamphlet, giving  full and detailed  in-
struetions for Tearning telegraphy,written so anyone can under-
stand it.

THE TELEGRAPH INSTRUMENTS.
Each little telegraph instrument is s matrelous,  loud
sounding,  handsome, key and sounder.  Mounted on

electrice
a neat woed base, size 2% 314 inches, black rubber finish.
The metal frame is beautifuily nickeled and polished.  The
magnet witdings are made of enameled wire and add wreatly
to the attractiveness. Two binding posts
in each Tele-Net.
sound levers.
hard rubber composition.

Never before has such
offered at the price.  Anyone
with the Tele-Set.

Every boy can have many dallar's worth of en-
tertainment and instiuetion with it

FUN AND EDUCATION FQOR ALL.

Put up a station between your friend’s home and

a fine little outfit been
can lewm tetegraphy

yours, or between your house and barn, up and down
stairs, across the street. The Tele-Set will operate

for many hundreds of feet if you have cnough wire
and batteries.  One dry of wet cell will operate the
Pele-Net, for short distances. X good toy transformer
will operate hoth stations for a long distance. While
we do not elaim that anyone can do it we have fre-
quently eovered distances of /4 mile between stations.

Use No. 18 ar No, 1 copper wire or No. 12 iron
wire.  Lines may be strung along fenees,  posts,
houses, cte.

hox and ¢

are furnished on each instrument.
Handsome, nickeled adjusting sviews with hevagon lock-nuts regulate the height of the
The key straps are of nicheled and polished brass,

wnains the following eguipment:

station and vach consisting of an ingenions magretie

This illustration shows
a single instrument.
TWO of these in each
ocutfit.

b
Two such instromenis are included

The finger tutton is of vennine  moulded

e “TELE-SET
=

[.V.o | E

%
| 8
&

SEND FOR A TELE-SET TODAY.

Learn telegraphy.
oleetricians and inventers have heen telegraphers,
on receipt of price.

NO. 4000 TELE-SET OUTFIT, complete. without batteries.
ND. 4001 KEY AND SOUNDER, single instrument  or st
justructions, no wire or Datteries, prepaid

NOTE-—Da not confuse the Tele-Net with outfits
the Tele-Net is an intercommunicating set with two stations at
at 55 cents.  We recommend the yurchase of the compiete
NO. 4002 TELEGRAM BLANKS, miniutuie. size S0 dnchies,

We will send

ion

Telewraph operators are always i demand.

pastage paith. oo,

Our hizgest railrowd and business men,
the Tele-Set prepaid auywhere i the world

for code practice, fncluding code and

£1.00.

two Sation sel.
Per hundred, prepaid

70 OUR CUSTOMERS:
case i metitorjons desices, the Tele set has several
4 telegraph half as good as the ariginal TP
Aail Ocder, Drepartment,

Y.

The Tele set is the ovighnal Dollar Telegraph thattit,
imitators,
e originad - Tele-set
Foy. Handware and Eleetrieal Stores all over the

As is always the
NQ one of our imitators has produced
is sold by reputable
world.
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Any One Can Have a Telephone

THE WONDERFUL PHONO-SET, FOSTPAID, $1.00.—THIS IS SOMETHING NEW.

3 A handsome, perfect working, miniature de-k telephone that stands 714
~ - - inehes high and will talk for hundreds of feet hetween rooms, houses, house
z;f(’ P"ONQ'SET and ’Jill'll,h ete.
Q. .:’ ‘ H This outfit consists of a regulation pattern desk phone with carbon grain
tras-mirt L lied eme dittle telonhone veeeiver wornd to on olims resist-
ance and fumished with a flexible doulle conduetor cord for connections.

The set comes packed in a strong, neat box with full instructions for

- N setting up and operating. A eutout switch of hard, polished wood and
nickeled brass is furnished free with cach outfit,
If i singde antfit is puarehised ven ean talk enr way for <etorsd hindied feet by eonneeting the transmitter

at one end of the line and the reeeiver at the other. By purehasing two outfits vou can talk and hear at each
station, that is, the outfit is intercommunicating.

Recause of its extraordinary  low price no signaling
device is ineluded with these phones. Any ordinary  buzzer
or door bell can he connected for experimenting and
when the set is used as a toy for younger children.

The Phone ¥et i a bue olectrie telephone in every
sense.  The receiver is of the magnetie type, wound with
. silk covered magnet wire, with 2 tempered steel magnet
~ 3 post.  The transmitter consists of a stamped tin diaphram
with brass cup containing  highest  grade mierophone
wranules.  The entire instrument js handsontely finished
inimitation hard rubber enamel and makes a striking

{57
appearance.

&)
HOW THE PHONO-SET IS USED

The I'hone-Set comes in single and double form. 1. e., one and two station ontfits. The single set may
be used as a demonstrating or toy set for talking in one direction ody.  That is, the transmitter may be set
in one place and the recewer jn another.  Anyone talking in the transmitter will be plainly heard in the
receiver. even though they be connected many hundreds of feet apart.  The double set will talk in both direc-
tions, back and forth, both parties beimg able to talk and hear. This set is inter-communicating.

v While we do not recommend the Phono.
Set as a practical instrument it is inter-
esting to note that we ourselves used one of
these sets between our retuil store and our fae
tory, a bloek away, with great sHeeess, transaet
ing all our telephone business between these
two places,

However, we recommend our splendid In
ter-'hones, deseribed clsewhere, for practieal
purposes,

The Phone-Set perfectly  demonstrates
the principle of telephoning.  The voice is
clear and distinet and casily heard and un-
derstood, 1t is only after months of experimenting and by manufacturing very large numbers that e are
able to offer this telephone at the previously unheard of price of $1.00.

Surely the longing of every boy for a telephone can now be granted,

The Pheno-Set . the electiioal seneation of ears,

Lo ARG

NO. 4200 PHONO-SET. as describied, [T Wik 06000000 000 aGRARE s0aEa00ARE0A0ER s aRaga s, $1.00
NO. 4300 PHONO-SET, including two complete desk sets with one one point switch and diagram of
D I ERTII s oo cutio o o s s s o) O 2.00

SEE PAGE 92

For a description of the most interesting NEW electrical
product of the year—the Dry Storage Cell. Every experi- ’
menter, automobilist, inventor, manufacturer and model maker
will welcome the advent of this remarkable storage cell.

Our Dry Storage Cells are inexpensive in first cost and
the maintenance upkeep is ridiculously low. They ought to
find a place in every experimental shop and wireless station.
Turn to page 92.
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Are You Starting to Experiment

SCORES OF FASCINATING ELECTRICAL STUNTS
WITH THE ELECTRO-SET

Any Boy Can Start His Own Electrical Laboratory For $1 00
HERE'S THE LIST OF PARTS:

CURRENT ELECTRICITY the Box Filings

e Piece Copper Three Sheets Blue  I'rint Paper ,\4;':2'}‘
e Picce Zine on Instruction Pamphlet =
Four Picees Comecting Wire STATIC ELECTRICIT/ i, 4
Tao Binding Posts e Glass Rad bt
One Magnet .\‘lpnul tne Fleetrophiorus Plate
e Maguet Core nne Fleetrophorus Cover -
One Coil Wire one Piece 1ur L‘ﬁ "
one Box Sal-Ammoniac one Electro-Stand (

MAGNETISM Four Cork Balls
One Magnet One SHK Fassel ‘
i Keeper One Piece
Three Steel  Needles Tae Sheets Tin Foil

Nothing s quite so interesting to the avetaze boy il young man as the inspiring subjeet of clectrivity.
This strange and useful power offers the most extraocdinary opportunities to young men.

Fleetrivians and electrieal engineers ate teceiving big salarbes add their work s sdrecable,

1t i< far from necessary to uese the medern boy to lean something about eleetricity,  Yhe average persen
finds the ~tudy and eaperimenting o intensely faseinating that he can’t keep away from if.

No matter who you are, or what you infend to be, yon emmot fose by knowig what clectricity does and
how it dees it

Now comes the Electro-set the bigeest della '~ worth yen ever bought,

It consists of a neat box in which are care S =
fully  packed  thirty five pieces  of material - and
apparatus for perfornting o harge pumber of elee L 3 st and brperimeals

frical experiments, istruetions are inchided
for dozens of experiments and this number repre-
sents only a few of what ean bhe done.  Anyone
ean readily  fiame ot and perform wogreat many
mue,

The svaiious parts all eome packed in separate
peat wonden bies, s that soiecan keep  them
and pmt them in the proper plaees after n-ing,
EVERY BEGINNER WANTS AN LECTRO-SET.

It is not necessaty to spend @ large amount
of money o start your little electrical laboratory.
The Electro-set does it for yovat a eost oof K1.00,
You will get $10.00 worth of fun and cducation out of ity There e matetials for mahing batteries, eleetric
magnets, compasses, clectroseopes and many other thines, Think of it! The cost is only $1.00.

NO. 300 ELECTRO-SET. complete as Aeveribied, posty abdo oo

MECCANO

The Structural
Building Toy
Fascinating — Instructive. Sets from
$1.00 to $35.00. With Meccano any toy
can build his own toys, machines, clocks,
railway Lridges, cranes, derricks, build-
ings, etc. The Electro-set Co. are au-
thorized agents and carry a complete line
of Meccano at all times. Send 2c for
the latest Meccano catalogue.
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A BOON TO EXPERIMENTERS
The Electro-set Co. Introduce

THE CRY STORAGE CELL
READ EVERY WORD ABOUT IT

CLAIMS

We claim for this battery
that it has pgreater output in
watt hours per pound than any
other known storage battery. That,
due to its construction where in
the clectrolyte is held absorbed,
it canmot shed its active material.
1 § That, due to its construction, the
sheets of lead which take the
place of the ordinary cast plates
in other storage batteries cannot
buckle.  Therefore that it has
longer life in cyeles and discharge.
In that the basic principles of
storage batteries are used in this
battery, we offer nothing new in
ction, but we offer something
Iy new in construetion where-
by we eliminate characteristic
troubles  of all other

Ml Stagebt
g

‘o

A comparative test hetween

the No. G Dry Carbon Rattery and
the No. 6 Dry Storage Rattery shows that in watt
hours, which is the trne light andd power faetor, it
is ten times better in output,

As received from the manufacturer, this cell is
within 90 per cent of its rated capacity, whieh
rated capacity never grows less up to its final con-
sumption by eleetrolysis of the positive lead support.

COMPARISON
Between first and ultimate cost of the No. 6 Dry
Carbon Battery and the No. 6 Dry Storage Battery:

Ratio between renewals and charge of the No.
Dry Carbon Rattery and the No. ¢ Dry  Storage
Battery is 7 to 1.

Cost of recharging storage hattery is 5 cents.

Waste Efficiency
No. 6 Iy No. 6 Dry
Carbon Storage
RBattery Rattery
First cost, 7 e $2.50

Second cast

Third cost .. ... .. .. .. o &b 05
Fourth cast ... ... ... .. . 210 05
Ete., up to 300 eveles of charge and discharge.
Investment ............. $2.10 X 300 $630.00
Dry Carhon Battery
Vs,

Tuvestment .. ... 200 X $0.05 + $2.50 = §17.50
Dry Storage Rattery

Saving (plus your comparative renewal cost)
BB oo 000000a0p0a0 $612.50
2100 No. 6 Dry Carbon Rattries
Vs,

1 No. 6 Dry Storage Ruttery
Recharged 300 times
NOTE—Dry colls now sell at 35 cents every-
where and probahly will not lower in price until
after the war. The comparison is therefore still
more advantageous.

CAPACITY.

Each Dry Storage Cell gives 2.5 volts an open
circuit, which rapidly falls in use to 2 volts where
the K. M. F. remuins eonstant until foll discharge.

Single Charge Characteristics.
% ampere for 40 hours.
1 ampere for 18 hours.
2 amperes for 8 hours.
3 amperes for 5 howrs.

This battery eontuins wo plates or free liquids,
vet it s the most powerful, inexpensive and effi-
crent storage eell ever produced,

USES.

General — experimental work, automobile,  gas
viizine, motoreyele, motor hoat, acroplane, hydro-
pline, fgnition: antemobite, mutorevele, boat. bicyele
and  canoe  lighting: wagon,  buggy  and  carriage
Lamps: hand - lantern use; cmergeney house  and
building  Yighting; wuto horns  and fgmals: general
signal - operation: door bells;  eleetrie tovs, fans,
phones,  telegraphs,  wireless telegraphs; dictaplimes;
small motors: madels; meter reading and inspecti
lantvins: recding lamps: hundreds of other s

THE DRY STORAGE CELL holds its charze
longer and can be  recharged indefinitely for n
less than the eost of a carhon battery. It has
per cent  bigher working voltage, GO0 per cent
greater watthour output, 10 times greater working
capacity,  Over 2 wiits B, M. F., over T amperes
per pound and 11 watts per pound on 1 ampere
discharge.  On short c¢ireuit through ammeter over

400 smperes.
AUTOMOBILE USES

The Iy Storage Cell is ideal for many uses on
automobiles il motor hoats, It surpas; dry eells
in cost and performance for ignition.  As a dighting
battery for tail and instrument lights on Ford cars
or other antomobiles it is idval.  Fine for headlights
o autos, motoreyeles, bieyeles and launches.

AUDION DETECTORS.

Dry Storage Cells are ideal for filament use in
Audion Detectors, Two cells are necded (4 volts),
You will fimd them .unexcelled for this wmk. heing
much more cconomical than dry cells, steadier and
better in cvery way. Compare thie cost with other
good storige cells,

ELECTRIC TOYS—SMALL MOTORS.

Lamps. hand laterns and similar devices will
operate hetter and more econamically on Dry Stor-
age Cells,  Allow one  cell  for every two volts
required.

Spark Coils will double their sending  power
when_operated on Dy Storage Cells.

EVERY EXPERIMENTER NEEDS THEM.

You can charge them yourself or have them
charged for you at low eost at any garage.  (ur
small - dynamaos are fine for charging  these eells.
Il yon have D, (. ewrent in your home, office or
factory. ebarging will cost vou less than 2 cents
per el You can't heat this ! Dry Sterage Cells
will revolutionize the battery industry,

TRY THEM!—BE CONVINCED!

Any goml & volt storage cell of the wet type
will cost you from £10.00 to 825,00,  Three of
our Dry Storage Cells (6 volts) cost $7.50. You
save at least 300 to 100 per ecent.

CONSTRUCTION.

The term ““dry™ is used in the sense of mean
ing a non-flowing clectralyte or g cell in which the
liquid is held absorhed by the elements of the cell
and the separators, A non-erystallizing  snow-white
substanee having  a wonderful absorbing  power is
used and when packed in the container receives My
per cent of the liguid capacity of the container.

The absorbent  separator ean he hoiled in the
strongest  sulpharie  acid electralyte, then exposed
to the air and it will not earhonize or darken in
color.  Nothing in starage  hattery Separators  has
ever wpproached closely to this and it adds prac-
tically no resistance to the coll, In its sheet' form




STANDARDIZED WIRELESS MINERALS ARE BEST

a3

it is made to fll the predetermined space between
the Hositive and negative elements when dry, and
leaves no space for washing ot shedding or loss
of aetive material so long as a string of metallie
lead support is left to the ccll element. This
spongy absorbent scparator holds the eleetralyte
pressed against the active material of the eell.
An “‘oasis” or *‘tube well” in the center of the
cell is provided for supplying or feeding needed
water to the cell. It is this innovation taken in
conneetion with the flexible absorbent separator
that has made possible the obtained results. Posi-
tive and negative elements are made from rolied
strips of lead which are eorrugated and perforated.
The cetive material is pasted into the corrugations
and noles and the absorbent separator is plaeed be-
tween the lead sheets. The whole is then assembled
under pressure in a cylindrical form and placed in
a non-breakable container with a coal black glossy
finish, 'The general appearance of the cell as de-
seribed is of the photograph opposite, which is
identical in size and shape to the No. ¢ Dry Carhon

Battery, 2t inches in diameter by G inches in
height, weight 3 pounds.
DIRECTIONS.

Standard charging outfits will be found in all
garages. Where these are not available and direct
eurrent is, use the following combination: a series
current tap, a two-way plug reeeptacle, two 100
watt lamps and a suitable length of lamp cord.
This arrangement can he placed in any socket on I
D. . current and directly connected to the battery
for charging after the positive wire has been found;
it is absolutely necessary that the pesitive wire he l
conneeted to the paositive terminal of the battery,

otherwise instead of charging, the battery witl dis-
charge out on the line. it Qs easy to determine

which is the positise wire by placing the two ends

of the lamp eord v ovdinary driuking water.  The
wire which has bubbles around it s the negative
wire,

Starage  batteries  can oply  be  charged  with

direet current.
charging.  This
or through reet

AL parages hene 1 €L eurrent for
: available either from main tnes
or moter generator sets,  Any
resident in an A, €. current distriet can have our
battery charged at o garge. We recommnd  that
the battery be charged from 30 to 40 ampere hours
at a2 ampere rate until a voltage of is reached.
Whent gases are rapidly released, the central tube
vent will be an indicator of these conditions. Always
place. when charging, enousgh water in the central
tube vent to about half fill it. If the battery is
to be left on discharge any length of time, the
central tube vent shonld be half filled with water,

CAUTION—A too libetal wse of water in the
tube cnd the emptying of it after cach charge will
impoverish  the acid  strength  of  the  electrolyte.
Bottle the expelled liguid and use it again if
passible.  Should the battery show a deerease in
output it will be due to weakened acid, and elec-
trolyte of a specitic gravity of 1,300 should he used
in flushing until capacity is vestored,

PRIC

E.

NO. 6666 DRY STORAGE CELLS, 2 volts
avch, shipping weight, packed 4 pounds. .$2.50
(Diseotmt it 10 eell Jots 10 per cent.)

NO. 66 2 VOLT MAZDA LAMP. miniature
base. 2 . I, e-wpeeinlly  de<igned for
single cetl, burns 40 hours on 1 charge  $0.21

{Postage extra, 2 cents)

ELECTRO-LYTIC RECTIFIER

we list the
‘tie Rectiflers,
claims which are

For the eonvenience of our  patrons
following mexpensive but execllent Eleetrd
guoting. verhatim, the wamfacturers
not at all exorbitant.

This artiele fills a demand
come burniag.  For the past
with mail to supply rectifler to change aiternating
etirront to direct, is well known, altemating current
cannot he used to charge storage hatteries und for 2
great many other purpeses also, direct current only ean
he used.  This especially is the caxe with spatk coils
for wireless. ete.  On the other hand, the experimenter
who has an alternating current supply, when using our
reetifier can perform  many experiments otherwise im-
paossible.

our rectifier works on any cyele altemating current
up to 110 voits, It must be used in conneetion with a
Tamp or water resistance and cannot be conneeted to the
current supply without. the res nee in series with it

which of late has he-
s we have heen flooded

And there is no leakage such as is usually found in other reetifiers.
sides of the cycle. which accounts for the high eficieney.

The cfficiency of the 4 Jar Reetifier is 85 per cent.
The 4 Jar Reetifier furthermore uses hoth
Of course. a one or twe jar outfit may he used

suecessfully, and even one jar alone rectifies altemating current to direct but the efticieney is neeessarily low, as

only one-half of each eycle is used,
Howev
as much as

5 amperes and can be used continnously

ta do is to dissolve the salts in hot water and fill in ju

with a wooden tray (see illustration) which holds the jars.
The covers are of heavy poreelain with polarity marks in plain sicht.

sible to short-cireuit or to shock you.
last for months.

If used up they ean he renewedd at

. for experiments using little current. the one jar type is very <atisfactory.

The lead and aluminum plates are very substantial

The 1 jar type passes

(as for instunce chaging storage cells) with 234 amperes.
The one and two jar types pass 1-3 of the ahove amperage.

Our reetifiers come ready for use.  All yon have
and the reetifier is veads The 4 jar type comes
No tray is furnished if jurs are honght separately.
Sinding posts are hard rubber, impos-
and the latter will

small cost and replaced with new ones ina few minutes.
New aluminum plates will not be sold separately except to users of the rectilier.

When ordering renewal

plates it is absolutely required that you give us your order nmumber or date of purehuse

Other parts are not sold.
guaranteed.

Directivns and diagrams only furnished with rectifier,

Fyery rectifier s

P

ND. 1250 FOUR JAR RECTIFIER, as deseribed, with tray, size §$1%x103Ax1017%, shipping weight 30 -
$5.

POuNdsl oo e Gl e e cag
NO. 1251 ONE JAR RECTIFIER, as described, size 8
NO. 1252 RENEWAL ALUMINUM OR LEAD PLATES,

hipping weight 1 pound, ecach. ..
NO. 1253 RENEWAL SALTS, (charge for one jar). shipping weight 1 pound

A opounds
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METERS

Every user of eleetric current should possess pood measuring instruments to dclqrmine voltage, amperage,
charge and discharge current conditions.  Our line is selected with care.  Our prices are very low. Our
instruments are all high gr;uh- well cons'tmrt(-(l well finished.

STERLING BATTERY METERS—POCKET TYPE

“Sterling’* Meters are the result of ten years of suceessful meter
manufacturing.  They are strong and accurate.  Nickeled brass cases,
neat design, handsome instruments.

The working parts are scientiflcally constructed of finest materials,
in a complete meter laboratory, manned by competent workmen. Every
instrument s fully guaranteed to give satisfuction or your money back.
We save you 50 to 100 per cent on Battery meters.

NO. 124 STERLING AMMETER, (0 to 40 amperes), regular price
$1.25 to $1.75, our speeial prl(‘l‘ ...................... $0.75
(Postage extra, 7 cents.)

NO. 134 STERLING VOLTMETER, (0 to 10 volts), regular price
$1.50 to $2.00, our special price......o.vuirer s $0.90
(Postage extra, 7

7 cents.)
NO. 144 STERLING VOLT-AMMETER, (0 to 40 amperes, 0 to 10
volts), regular price $1.75 to $2.50, our speeial price...... $1.10
(Iostage extra, 7

7 cents.)
STERLING SWITCHBOARD TYPE BATTERY METERS
CHARGE AND DISCHARGE TYPE.

(A Necessity for Every Owner of Storage Cells.)
These instruments are especially designed for ex-
perimental use and for charging storage cells. Long
serew conneetions at the back serve for attaching the
meters to o the switchboard.  Handsomely finished in
uickel; 2% in. diameter, 7 in. deep.

We guarantee all meters and will gladly replace
them if ansatisfactory in any way.

TYPE 62 STERLING SWITCHBOARD AMMETER,
(0 to 30), regular price $2.50 to $3.00,
OUF PRICC ittty e ie et ieeans $2.00

TYPE 67 STERLING SWITCHBOARD VOLT-
METER, (0 to 16), rezular price $2.50 to
FROO L 2.00

(Postage extra, 10 cents.)

NOTE-——Other dial readings furnished on our meters
at cxtra charge.  Write for information. The above
meters are for dlrt‘ct rurrem, usc unl)

COMMERCIAL CURRENT METERS

0 TO 660 VOLTS.
0 TO 1000 AMPERES.

Roller Smith, Weston, Hickox, Westinghouse and Other
Famous Makes.

The Electro-set Company will make quotations on all
types of Switchboard and Portable Meters for commercial cur-
rent use, laberatory, school, college and research work.

Owing to the almost unlimited uses and requirements of
such meters we have deemed it best not to list them as
it would tike too much space and probably would not include
the speciul type for your needs. Write us your wants and
let us quote you. ‘The chances are we will save you money.
Send stamped, self-addressed envelope for reply.

We can also furnish laboratory Iot Wire Meters, and
commercial, research or Wireless Telegraph Iot Wire Meters

% of the highest grade,  Try us,
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THE “ELECTRO"” STATIC MACHINE

To use the most modest expression, we heliese that our new
“Eleetro™ Whimshurst Statie Machine is the hest ever placed on the
American matket and priced to be within the reach of ull.

To begin with, the only materials embodiel in the construction
consist of metal, glass and bard rubber, no wond or wther flimsy
material being used.  The 7 inch plates we use are made of Electrite
and are all machine moulded with sectors pressed right inte the
plates. A tabulution of the advantages possessed by heavy seetors
pressed into the plates is hardly necesswy in the limited space at
hand.

The base is of enameled ecast i, as well as the two pulley
wheels,  The neutralizers are of nickeled steel, while the horizontal
arm ¢ ing the colleetar discharges from the Inushes, is of hard
rubber  The hatdles on the discharge arms, us well as the handle
of the crank, we of the some material,

The two Leyden J'1r~ are made of the best Bohemian glass, free
from lead and other mineral salts, to withstand the medl Immml and
electrical strains.

All the metal parts are rdekel pladeil and hishly polished, while
the cast iron Dbase is beantifully finished in hizhly polished blaek
enamel. The plates are of Electrite, which enables the wmachine to
give excellent results under any weather conditions, and we positively
guarantee it in this respect, If direetions, which aceompany cach machine, are carefully followed, success is
always obtained.  Hard mbber is used to obtain the highest msulation, and cleetrieal eurrent. The matchine
will pive 25 to 3 inch sparks under all conditions.

We cannot recommend this machine too highly, and unfortunately the illustration does but poor justice
to the neat and trim appearanee of the machine itself It must bo seen to be appreeiated, and to notice
the contrast of the polished rabber and nickel plated fittin

our machine is shipped fully assembled, and we o antee to deliver it in good shape and working
condition,

There is nothing to be replaced, as nothing ean wear ont,  Naturally, all the interesting experiments
as fand in text books can be performed with our machine, sueh as Interesting experiments in charging
Leyden jars, experiments in resonance cireuits, lighting Geissler tubes, attraction and repdsion of light bodies,
firing powder or igniting sulstanees, charging persons by standing them on an jnsulated platform, so that on
being approachied by other persons wathing on the floor spiechs can be drawn from any part of the face of the
insulated person, or raise the person's hair by holding the hand over the head.  There are countless experiments
which may be petformed, not only possessing vildue as means of | tudying, but furnishing plenty of entertainment
as well,  To persons not familiar with statie electrieity, we recommend our ly excellent book, *'Statie’s
Elev ty,” finely ilustrated with 52 engravings, S pages, tent postpaid for 25¢. It contains a variety of
interesting expetiments which nay be perfotmned readily with our Statie Machine,

NO. 9000 ELECTRO STATIC MACHINE. as deseribed, shipping weight 6 pounds. oo .. . ..., $4.50

X-RAY TUBES

The X-Ray pre-
sents one of the most
interesting and wonder-
ful fields open to the
cleetrieal experimenter,
but we believe nearly,
if not ail, of the
equipments  offered  for
general use, exeept
those intended for the
medical profession, are
mere toys, and uot of
suflicient power to ful-
Iy demonstrate the many
marvels of this science
in a satisfactory man-
net.  The Blitzen X-Ray Tubes should noet be econfused with very small imported tubes sometimes offered, as
they are made in America by skillel workmen who for many years have made nothing but the highest grade
X-Ray Tubes for physicians, hospitals, ete.  These tubes will make excellent photegraphs of the hand, wrist,
forearm. toes, ete., as well as of small animals and will show the bones, joiuts and other parts very clearly.
They will also take pictures of eoins or other metal objects through several inehes of hard wood. No camera
is required, the objeet to be photographed being merely laid on top of the plate holder or envelape containing
an ordinary dry plate or film and the rays projected from above, for a suffieient time to muke the exposure,
which a few experiments will quickly determine,  As the X Rays are invisible themsclves, it is necessary to
use o fluorescent sereen, ealled a flunrseape, when it is desived to actwially see throwzh the hand or other object
without making @ photograph.  Our Hueroseope is made with o sereen coated with the best grade of VIatinum
Barium Cyauide crystals, wul for those who wish to construet their own fluoroscopes we also supply the screen
ouly which may be mounted in any box or helder to suit the purchaser. While the abave material is the
best and will give the muost brilliant image, sereens couated with Tungstate of Caleium will give satisfactory
service for all ordinary purpeses. fur Noo W 727 Tube is intended for use on spark coils only and will
operiate on any coil giving 4 spark three inches or more in length, 1t has a bulb four inches in diameter and
will give a very powerful ray for all luboratory purposes. e No, W Tube is a deuble focus tube and is
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intended only for use on Tesla MHigh Frequeney Coils. It has a bulb four inehes in di:\n]etcr :\n(_l will give a
vory powerful ray on any of our high frequeney coils.  The No. W 728 Tube is_:llso v«!lnmn-d with a vacuum
regilator for lowering the vacuum when it becomes toe high, as it will do in time. The vacuum of the No.
W 727 Tube may also be lowered by carefully lowering the tube in an oven for a short time but it is not
cquipped with the vacuum regulator, . .

We wish to eaution the purchaser of these tubes against continuously exposing themselves to ‘lhese_r;\ys
as they produce very serious burns which often de not appear for several weeks after the exposure.  There is no
danger, however, in short exposures such as required for making a picture, and where the rays are to be used
for considerable periods of time a lead shield will protect the operator from all harm.

The addition of a Tesla Coil and X-Ray Tube will quickly transform any wireless telegraph set operating
with a transformer inte a complete X outhit for making pictutes and will greatly add te the pleasure and
fascination of your electrical laboratory.

As X-Ray Tubes are extremely fragile, we cannot guarantee their safe arrival or their life except that

they may be sent by express insuted at three times the usual first ol ite,
CAT. NO. W-727 X-RAY TUBE, for use on Xpark Coils, giving a three inch spark er more.......... $ 5.00
CAT. NO. W-728 X-RAY TUBE, for u~e on Tesla High Fregueney Coils, giving a three inch spark or

more .ol e 00060ARRO00RER0A00600000000A 000000008000 aARAEa00AA00Ea 10.00

BLITZEN TESLA HIGH FREQUENCY COILS

GIVE SPARKS UP TO 30 OR MORE INCHES—ELECTRICITY'S GREATEST WONDER—LOW IN PRICE
AND HIGH IN QUALITY—PLACE HUNDREDS OF MYSTIFYING EXPERIMENTS WITHIN YOUR REACH.

Probably the most amazing and speetacular of all clee-
trieal apparatus is the Tesla Coil and no experimental
Luboratory is complete without sueh an equipment.  Your
friends will cpen their eves in astonishment when they
see you draw coiling, flaming, burning sparks nine inches
of more i length through your body without the slightest
injury or discomfort.

You can perform hundreds of the most interesting
experiments, sueh as lighting large numbers of  vacuum
tubes of wvrious brilliant colors, by merely holding them
it your hand near the coil without any wires whatever, The
ordinary incandescent lamp wher held near the coil or ein-
neeted to ity will glow with a pale greenish light.  Various
minerals and many precious stones will glow with strange
lights and colors under its influence.  Its sparks when oe-
curing over large flat arcas produce a large quantity of
ozone. By balancing a wire bent in the shape of a letter
VN7 w0 that it will retate from its center on the point of
& pin or needle and conneeting the pin to one pole of the eoil, it wlIl rotate as a static motor and have tho
appearance of an eleetrie pin wheel with flames shooting in a strewm from revolving points. ANl of these
experiments and many more may be performed without the slightest danger as the frequency of the current is
5o high as to render it harmless,  You cannot even feel the spark when it allowed to jump to a piece of
metal held in the hand, but where the spark jumps direetly to the skin it gives pricking sensation only en
the spot where the spark strikes,

These coils are built by us
a

in seve sizes, the smallest of which may be wsed on any spark coil or
transformer up to 4 K. W. eapacity and s designed to operate on g condenser of .01 M. I*. capaeity. 1t has
a movable coutact on the primary for tuning the primary to the seeondary which js very necessary for securing
the greatest spartk length,

The %4 K. W. Tesla Coil will give a nine inch flane when operated at its
full capacity and when the electrodes are separated at a greater distance, cach
is surrounded by a fan of eoiling sparks several inches in length.  The next larger
¢ may be nsed on any spark coil or transformer up to 1 K. W, capacity and is
ed below with both 14 and K. W. ontfits, 1t gives a spark 16 inches long
amd is desivned to operate on a condenser of .02 M. I, ciapacity,

The Larger coils of 2 and 3 K. W. eapacity are designed to operate on a
condenser of (03 M. F. capacity, will produce ks thirty inches or more in
length and are designed principally for tecture and stage  performances.

The Tesla Coils are well constructed and partienlar attention is given to puarding against breaklown
from the very high potentials present,

The entire frame work is of well seasoned wood covered with a black insulating paint, the primary enil
is edgewise wound copper ribhon, the secondary eoils are wound on speeial smooth paper drums with a wire
specially made for this purpose. The terminuls carrying the discharge rods have ball and socket joints for
adjusting the length of the spark gap.

The workmanship and entire construetion of this apparatus s high grade and should not be econfused
with much smadler coils giving fechle spuks and intended only for use on s coils eperating from dry cells.

The central point of the secondary eoil i< brought out to a smadl spring binding post on the back of the
ceptral upright support and it is very important that this hinding post be grounded by means of a wire
conneeted to a water pipe, radiator, or other ground. sneh as a metal plate buried in the earth.  Care should
also be taken not to allow the hich frequeney carrent to jump from the secondary coil to any part of the
primary cirenit as such a spark i very apt to cinse a burmmed ont transformer or a brohen down condenser.

All of this apparatus is positively as well constructed as it is possible to make it and will not break
down eleetrically if praperly used. but owing to the impossibility of our guarding against careless use, we
cantnot make any guarantee except that it leaves our factory in perfect condition and will give the utmost
satisfaction if properly used.

AT. NO. W-600 !4 K. W. TESLA HIGH FREQUENCY COIL, as abave, suitable for any transformer
o spark coil of not over 14 K W eapaeity . Lo $10.00
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CAT. NO. 601 1 K. W. TESLA HIGH FRENQUENCY COIL, as above, suitable for any transformer
or spark coil of not over 1 K. W. capieity. ... ouiiii oo, ot
CAT. NO. W-602 COMPLETE !4 K. W. HIGH FREQUENCY OUTFIT, sting of the Blitzen 34
K. W. Tesla Coil, % K. W. Spark Gap, Blitzen, % K. W. Transformer and 4 K. W. Glass P'late
Condenser. for use on 110 volt, 60 cyele alternating current. ..o oot iiiii e 35.00
NO. 07000 “EXPERIMENTER™ TESLA COIL, size 16x7x6% inches, shipping weight 11 pounds, for
spark coil operation from 1 to 3 inch spark or for transformer operation. A fine low priced
INSEFMENS . ot e i s

THE ELECTRO-PHORUS
A fascinating instrument that has herctofore been
denied the experimenter. e ——

T'he Electro-I'horus is the simplest instrument for | ( -
making static eleetricity in quantity. It was the earliest 2555 . ,//,, ‘ =
sstatie machine.*” - | i =

The “lectro-Phorus depends, for its operation, on
the well known principle of cleetrical frietion. It con- | =

sists of an electro-phorus *“plate” of the finest grade of
polished, dialeetric ehonite. 6 inches square, a handsome b
nickeled and polished colleetor plate, made of stamped
metal and provided with an insulating handle wnd o
generating “‘rubber of genuine fur.

The vhonite plate is vigorously rubbed with the fur
in a dry warm place. This generates a strong electrie
charge on the surface of the ebonite plate. A charge is
fhen induced in the metal cover by properly applving
the *‘cover,” with its insulating handle, to the surface
of the charged plate.

Countless  amazing experiments may be  performed
with the ¥ ro-Phorns.  You ean draw  long sprks
from the charged cover, demonstrate the principle of
attiaetion, magnetize steel needles, charge Leyden jars
ared many other thing

DIRECTIONS —Warm und dry all the parts of the Eleetro-Ihorus Lo drive off any moisture.  Lay the
chonite plate on a table. Kub it sevcral seconds very briskly with the piece of fur. Now carefully follow
this procedure:

Holding the metal cover by its handle set it upon the charged electrite plate, being careful not to
touch to metal itself.

2. When the cover Is in place, toueh the metal at any point for a moment with your finger.

3. Remove your finger from the metal coser.

4, Lift the cover from the plate by its insnlating haundle.

A strong static charge is now held by the metal cover. Apply the knuekle of your other hand to the
metal cover. A bright spark will leap to yomr knuckle causing a slight stinging sen<ation. 1f a metal key
is presented to the cover, no sensation is felt and the spark will be somewhat brighter, The clectrite plate
will charge the cover dozens of times without re-rubbing with the fur. Large or small Leyden jars may be
heavily charged hy setting same on a grounded tin plate or piece of tin foil or by holding the outer coatiug
in the hand and applying the ball or inner eoating to the charged cover u number of times. The larger the
jar the greater number of separate sparks must be discharged into it to fully charge it.

The Kleetro-Phoms is a device that every trile experimenter ought to owin. Lead any good eleetrical
book on Static Kleetricity. You'll find muny interesting things that you can do with the static charges so
readily generated on this little insttument.  We are the first company to offer a good Flectro-1'horus at
anywhere near a reasonable price.

NO. 80 E. S. ELECTRO-PHORUS, complete, with plate, eover, rubber aud directions, in a neat box,
shipping weizht 1 ponnd. each
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LIGHTENING ARRESTER
For proterting all outside line, telegiaph and telephone  wires from
lightning.  An excellent form for snall amatewr and short experimental
lines.  Nively finishied in polished nilckel and mahogany stain.

NO. 4-LA LIGHTNING ARRESTER, size 3xixl inches, vach. ... ..., $0.35
(Shipping weight 1 pound.)

Erie, Pa.

Gentlemen: 1 found my receiver very satisfactory and I endorse your goods very highly.
2917 Peach St. LEONARD BAMBAUER.

Lachute, N. S.
Dear Sirs: | am satisfied with the K. & D. No. 9 Generator, as it has come up to ail the requirements.
C. N. POTTER.
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TELEGRAPH GOODS

KEYS—SOUNDERS—LEARNERS’ SETS—RELAYS.
READ THIS—AH Telegraph inods fook alike in pictures. They do not ook alike when you get them.
A catalogue illustration may or may not tell everything. Many mail order houses use 'cuts’” 1ndiseriminatgly,
pieturing one make of instruments and shipping another. Therefore, in looking over the following line just
remember this: If you do not get your money’s worth when you buy telegraph instruments from us you will
be doing a good act by sending them back. We tuke all the risk. Can we say more?

ELECTRO-SET LEARNER'S TELEGRAPH SET

This excellent set eonsists of a
very neat 4 olim seunder and a standard
type telegraph key meounted on a well
finished, round beveled wood base, ma-
hogany  stained and  polished.  The
frames are not stamped from steel sheet
but are cast from solid metal, thus
eliminating the “elanging” sound and
yiving tine, clear dots and dashes. The
sounder lever has the well liked yoke
suspension.  Fiery movement and con
tact on the sounder is fully adjustable.
The sounding bar, sounder lever and ad
justing serews are of solid gold lacquered
brass.  The key is also fully adjustable,
mounted between adjustable brass bear-
ings on a solid cast metal base. The
key lever is handsomely nickeled and
polished and is made of steel for
strength,  Contacts are hardened platinoid. The whele instiment scts on hrass sownling pegs.  Key and
sounder are standard size.

If you desire a good leammer’s set, do not try to save 20 to 30 cenis only to get a non-adjustable, poerly
finished stamped steel outfit. It doesn’t pay. You never saw a a neater and better made set at the price we
ak. - We guarantee satisfaction. Others ask more for the quality we sell. Our instruments are splendid for
short telegraph lines.

NO. 303-A LEARNER’'S TELEGRAPH SET, 1 ohms, for lines up to 1% mile, shipping weight 2 pounds.$1.45
NO. 304-A LEARENER'S TELEGRAPH SET. 20 olims, lines up to 1 mile, shipping weight 2 pounds. ... 1.75
FREE with cach outfit, a complete telegrapher’s hand book with endes. disgrams, instructions and lessons.

NO. 3030-B TELEGRAPH SOUNDER

This sounder is identical with the one illustrated on our No. 303-A Learner’s Set. It 1s mounted on a
separate base without key, and furnished with a set of binding posts. A very handsome instrument,
NO. 3030-B TELEGRAPH SQUNDER, 4 ohms, shipping weight 1 pound. .. ........
NO. 3040-B TELEGRAPH SOUNDER, 20 ohms

- ' NO. 4090 TELEGRAPH KEY
OTHERS ASK 90 CENTS FOR THIS KEY. OUR PRICE $0.75

The best key ut its price, heyond any doubt, that
the market affords. It is the same hey used on our
Junior  Learner's  Outfit, mounted on a separate base
with separate binding posts.  Makes an ideal key for
wireless telegraph use in small spark eoil stations using
up to 3 inch spark.

This key is made exactly after the same patterns
as expensive commercial keys. It is fully adjustable,
tandsomely finished and wholly desirable in every way,
No stamped metal frames with non-adjustable  levers,
Everything is built in the approved, modern fashion. An

exceptionally good key at a very reasonable price.
NO. 4090 KEY, hardened, platinoid contaels. ........o.ooio i $0.75
NO. 4095 TELEGRAPH KEY

This key is built on the *‘legless’ pat
tern, designed to screw down on to any base,
table or cubinet. Tt is made entirely of solid
nrass castings with the exception of the lever,
which is made of highly nickeled and fnished
wrought steel to insure strength. The contacts
are of hardencd platinoid.  All actions fully
adjusteble.  Standard in size. A professional
type instrument. of surpassing appearance, Ex-
cellent for spark eoil wireless telegraph instal-

a1
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lations. The price, for this type of key, is ridiculonsly low.
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NOTE- This key is sometimes used on transformer wireless sets up te 14 K. W. While we do not
particularly recommend it for this use we understand that many experimenters have secured excellent satisfaction
on such powers.

NO. M-100 L. P. KEY, as described, shipping weight Upeund. ... ... ... o o oo $1.10

Sec page 13 for larger kevs especially adapted to wireless work.

ELECTRO-SET PONY RELAY

When an cleetric  current, after  traveling -
through a censiderable length of wire, reaches its y
destination, it is uften tee weak to operate the
desired instrument.

This is beeause the resistance in the wire
consumes some of the encrgy.

A relay must then he used. A relay is simply
a sensitive eleetric switeh. The weak current pulls
over a delicately suspended armature. en the end
of which is platinam  eantact which “‘switches
i’ a new carrent from a local hattery.  This new,
strong  enrrent  operates  whatever  instrument  is
desired,

Relays are used on telegraph lines that are
mere than a mile leng and for operating selenium
cells, eoherers, wireless telegraph outlits, ete.

The higher the resistance the mere sensitive the instmment.  Electro-set I'ony Relays are exquisitely
male instruments, balanced te extraordinary sensitiveness and handsome to a degree. All metal parts are
made of ground brass castings, instrument lacquered, highly finished. Rearings, contaets and tensions have
double adjustment throughout,  Meunted en mahogany base with cast metal under-base. “'Head and shoulders™
hevoud ordinary pony relays.  Supersensitive.  Qur prices are lower.

NO. 305 RELAY, 20 ohms, for telegraph lines up to 15 mileS. .o onve i $2.00
NO. 306, RELAY, 30 ohms, for telegraph lines up to 40 miles. . oo 2.20
N9. 307 RELAY, 100 ohms, for telegraph lines up to 7o miles .. ..o oo 2.40

(Shipping weight 2 ponnds.}

ELECTR(_)-SET POLARIZEDARELAYS

Polarized Relays are many times as sensitive
as Pony Relays.  The armature switeh lever s
helanced against a permanent magnetie field and the
slightest current will move it.  Polarized Relays are
especially useful for long distances, eoherer wireless
work (for distance from one to fifty miles), and for
selenimn eell operation, long distance telegraphy, ete.
our Polatized Relays are splendidly sen . Do
not  eonfuse them with the cheaper relays. You
may as wil jarchase a good Pony Relay as a cheap
polarized one.  Gur relays have been made by the
same manufacturer for forty years, They are pre-
cision instruments, bheautiful in appearance and ex-
ceptionally well made.
NO. 555-X POLARIZED RELAY, 20 ahms.....oovorrnenermnrncrees
NO. 556-X POLARIZED RELAY, 50 ohmis.

(Shipping weigl

ELECTRO-SET JUNIOR TELEGRAPH SET

This little outfit, while somewhat less complete
as regards adjustments and aetion than our standard
earner’s Set, is certainly a splendid ecombination at
an attractively low price.

It is surprisingly well made—so well, indeed, that
we know you'll like it. In fact, we guarantee satisfac-
tion, or we will gladly retum your meney.

In appearance it closely resembles the standard
telegraph instruments in general use today.

Its construction is most ingenious and its ap-
pearance very attractive, For those who cannot acord
the larger sets it makes quite a fair learner's outfit.
It certainly is a fascinating experimental set. It . . .
compares favorably with many of the learner's sets offercd Dy ather fiims at higher prices, although it is
semewhat smaller in size.

NO. 557-X JUNIOR TELEGRAPH SET, @ach. .. .......ovnvienrnenrncn e
NO. 558-X SOUNDER ONLY, shipping weight 1 pound

ht 3§ potinds.)
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The outfit eonsists of a neat little key and sounder mounted on a finished weod hase with connecting
posts,  Size over all 2x4x6 inches.  Shipping weight 1 pound.

Learn Morse and Wireless Codes on
THE OMNIGRAPH
An Automatic Telegraph Teacher

The Omnigraph is a device for teaching you the telegraph codes in the simplest, easiest, quickest and
pleasantest manner possible, .

1t is a wachine that can be used in connection with any telegraph sounder or lcarner's set for teaching
the Morse Code or in connection with any door, test or siznal buzzer to teach the continental wircless telegraph
code. Anyene can conneet it; wnyone can learn rvapidly wnd aceurately en the Ownigraph.

The Omnigraph has the official sanction of telegraph sup2intendents everywhere. It tums out splendid
operators in & minimum of time,  No need of going to an expensive telegraph sehonl.

LEARN TELEGRAPHY AT HOME

Telegraph and wireless telegraph operators get good pay and permanent position,  Wireless telegraph
experimenters and amateurs lose half the pleasure of their stations if they caumot read the eode rapidly.

There’s an Omnigraph ta fit cvery purse,

Conneet up an Omnigraph with a battery and sounder or buzzer. It will send messages to you, perfect
in code at any speed you desive. Simple eode records to start with.  IFast railroad wmessages to fnish with.

THE OMNIGRAPH NO. 3

Measures 1024x534 a3, inches.  Weight 2 pounds. anr-
anteed to work perfectly with any instrument or on any line.
Extri dials 10 cents cach.

We hiave for our No. 3 numerals twelve extra dials contain-
ing punetuations awd different  messag Alse a dial for each
letter, 20 in aumber: they send single letter eontinuously.
These dials can be exheanged by mail, 2 cents per dinl, to cover mailing and packing. Doth Morse and
Continntal Codes.

NO. 3 OMNIGRAPH to operate by )' nd, as l'('\'(‘l'ih(‘ll el e BN oG e nn o aos $2.50

OMNIGRAPH NO. 5 (With Sprmor Motor)

The spring motor shown in this cut is the same as we
e o our more  expensive models.  Will run 45 minutes
with one winding and takes bnt half a minute to rewind. We
have Morse and Continental dials, and vur No. 5 will work
perfectly with any line, or with any sounder or buzzer.

Additimial Morse aor Continental dixds 10 cents cach, or
they can he exchanged by mail on payment of 2 cents per
dial, postage and packing.

NO. 5 OMNIGRAPH, complete, ineludes transmitter ar-
ranged for bund or motor, spring motor with gover-
nor for varying the speed. booklet “llow to Become
an Expert Operator” and 2 dials, price...........$6.00
(Shipping weight 3% ponds.

THE NEW OMNIGRAPH NO. 2 JR.

tur  Omnigraph No. 2 Jr. embodies all our
latest improvements,

Sends perfectly at any speed, from 5 to 100
words per minute.  You can change the message in
the fraction of a seeond. eien while the machine
is mmning. You ean send the same message con-
tinuously or a fifth part repeatedly.

The Omnigraph No. 2 Jr. is provided with five
message changers.  Eacli dial is divided into five
el parts, meking the dials, so far as changing
the message s eoncerned. equal to 25 dials.  Start-
ing the record when the dials are placed on the
spindle from A7 to “E having the dial marked
) AT on tup, it sends a comprehiensive message of
HU words, and before repeating the first diad, it is e ta 1O words.,

To change the wessage, you move No, 1 message ehanger (the lever mnder 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 ehange
with the five different message changers. it will tr wpose fifty words.  Now by putting 1 and 2 so that
they engage with the star wheel, this will make twenty chunges, and by making this change five times, using
different message changers each time. you make 100 (h.m"m This sime kind of manipulation can be done
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with three message changers, or with four or with five, which will make the same proportion of changes in
the message. Now remove the dials, shuffle them up, repliace them on the spindle, and you begin all over
again with new messages, so far as practice is concerned, 1f you will make the above combinations with the
dials, you will readily agree with us thut the Omuiwraph will send thousands of new wessages.

If you should record on paper tape the different messages this instrument will send to you, it would cost
you hundreds of dollars for tape alone.

All parts of the Omnigraph are made of metal, and will last indefinitely.  The instrument is always ready
to send. Just move the starting lever, and it will send petfeet Morse o Witeless at any speed you desire for
45 minutes, and it then requires but one-half minute tu rewind the spring motor.

The ability to read messages, Wireless or Morse, is 90 per cent of the art. If you should attend a tele-
graph school, 90 per cent of your time would be devoted to reeciving. We will bring the operator and school
to you. You cannot learn telegraphy without hearing the messages.  We positively guarantee the Omnigraph
No. 2 Jr. to teach you more quickly, better and more surely than any other way. 1t will give you unlimited
practice.

A number of Telegraph Schools throughout the conntry have purchased  Omnigraphs and use them 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 reccive, by means of the Omnigraph.  This we consider our strongest
endorsement, and must prove that we hive pre-eminently the hest instrument on the market.  We guarantee the
Omnigraph in every particular. In fact, we guarantee it to teach vou telegraphy, Morse or Wireless.

NO. 2 JUKIOR OMNIGRAPH, us described

- FElectric Chriét;nds*Y“tTee Outﬁt_s -

. . . 9
Money Saving Prices—Highest Quality
DON'T RISK A FIRE IN YOUR HOME

Electric lights on your Christmas tree are absolutely safe. Not
the least danger, dirt or smoke. No grease or tallow. Llectric tree
lights are more beautiful and more brilliant than candles. ‘Fhe prelty
assorted colored lamps shine brizhtly from the tiee foliage.

There are Christmas tree lights ARD Christmas tree lights.  You
get just what you pay for. It is safe to say that 50 per cent of the
Christmas tree light outfits sold today are troublesome. The bulb.
are the very cheapest procurable,  They are erooked and poorly made,
The sockets and wiring are bad.

In spite of these difficulties electric tree lights, yes, cven the
poorest of them, are fur superior to dangerous and dirty candles and
are very popular.  Therefore, when you bny these outfits from the
Kleetro-set (o, you will be doubly pleased.

Our Christmas Tree Lighting Sets wre positively superior to most
products of their kind.  We have tried the cheaper zrades and found
them more expensive in the end. It does not pay. An initial saving
of a very few cents will soon he overb. ced by the replacement of
parts.  Every set we ship is tested. L set is packed safely il
is puaranteed to reach you in perfeet condition. 1s this insurance
worth anything te you? Our ontfits are characterized by the neatest
workmanship, heaviest wiring, longest leads and best bulbs obtainubie.
The prices are lower than you can procure these same outiits elsewhere,

Anyone can conncet these sets wnd deeorate the tree with them— -even a child.  Simply screw cach bulb
into place and place the plug into any 110 volt A, (. or I, C. light socket.

NO. 10-E-5 CHRISTMAS TREE SET, S light, complete, ready for use; 4 colors of bulb; shipping weight
2 pounds.  Others charge $3.00. Our price............. ... ... . ... ...

NO. 11-E-6 CHRISTMAS TREE SET, 1 light, complete as ahove: shipping weight 2 powds.  Others
charge $6.00.  Our price

NO. 12-E-7 CHRISTMAS TREE SET, 21 light, camplele as aboye: shipping weight
as §9.00. Our price. ... T
NO. 13-E-7 CHRISTMAS TREE SET, 32 light. complete as above: shipphig
ask $12.00.  Our price
Brightest Light, Longest Life. Least Cost, When You Buy Electro-set Tree Lighting Outfits

BATTERY TREE SETS

For those who have no electric light service, we offer these battery operated tree sets,  While 3 cells,
connected in series, will rn them, we suggest 6 cells eonnected i seties multiple as being more economical.
Much better still, use 2 of our fameus Dy Storage Cells (see index.)  They are most economical,

NO. 14-E-8 BATTERY LIGHT SET, 8 lights, complete with switeh, ready for use. less hutteries. . .

5 pounds.  Others

weight 7 pownds. Others

. . o Monroeville, 0.
Gentlemen: 1 purchased one of your half inch spark coils and it will give a three quarter inch spark
with ease, and have sent ten miles with same,

Box 77. H. F. BUCKINGHAM.
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LIONEL ELECTRIC TRAINS

WE SAVE YOU 20 TG 30 PER CENT
THE BEST LINE THE LOWEST PRICES

Little need be sitid here about the fine quality of this well known make of tay eleetrie {rains.  Lionel
advertising has taught son this and Lionel perfamaiee has kept up the reputation,

Dollar for dollar yon get more and better equipment shen you buy “Lionel.”  The motors — the most vitul
peint —are wonderfully made in every detail.  The finkh on (he ears, track, accessories. parts, is heyond
criticism. By all means insist on Lionel Kleetrie Traius.  You cannot buy better goods. You invest your
money in established reputation, hizh grade workmanship, fine materials, unexeelled finished products.  And
best of all we save you money. Our large purchasing power, ar peliey of Jow mnging and frequent sales,
enables us to ofter this splendid line of trains at unheard of savings for so standard a product.  Prove it to
yourself hefore buying.

We do not list the complete Lionel line.  We have ehosen what we consider the best numbers and the
greatest values. Na need of selecting from w confnsing atray of trains.  Our wide experience has taught ns
what numbers make the best possihle buy. ‘They are listed below, ) < vour choice fom them, assnred that
sou are getting 20 fo 30 per cent more than full value.  Lionel Trains, even at readar selling priees, are

full value.
SIZES OF TRACK

Liotie! Teains come in twac distinet and separite sizes of track., The o gange traek is 115 ineches wide.
Al ears, Joeomotives, wheels and parts of 0% {rains fit the 07" e track only.

The Standard Guge track is 20 incbes wide. AL Standard Gouse rains and pants it this track,

Of course the Standard Trains are larger than ‘0" trains.  However, there is absolutely no  difference
in econstraetion. finish or warkman: hip.

n

ELECTRIC TRAIN NO. 90-ES

THE REGULAR PRICE EVERYWHERE 1S $5.00 T0O $6.00. CQUR PRICE $3.95
(0 Gange 114 inches Wide.)

Comprises one N. Y. Central type cleettie locomotive with real electrie headlizht. two finely finished freight
cars; & sections of ewrved track; making a circle 2514 jnches in diameter, with terminal scetion for connecting
current.; one speed controlling theostat for starting,  stoppingg and regnlating speed: one  stiuetion beok.
Length of complete train with ears, 2014 inches.  Shippine weight N pounds. Operates on 2 dry eells, 2 dry
storage cells, or any of our Toy ] formers or Do Co Redueer Nao 107 14,

N0. 90-ES Train, complete, in strong box, regular price $5.00 to $6.00; enr special price. oo o0 000 $3.95
NO. 70-ES Train. as above, it with passepser ens, revularly S5000 0000000 oo 3.95
e —,
— \'L LT o
W {5‘ i) procae: fauonm
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ELECTRIC TRAIN NO. 77-ES

THE REGULAR PRICE EVERYWHERE IS $8.50 T0 $9.50. OUR SPECIAL PRICE $6.85
("0 Gauge 113 inches Wide.)

This outfit is larger and more complete than enr No. T0-E€. Fhe locomotive is Tonger and higher and is
fitted with a reversing switch enabling it to no forward or backward. More track and ewrs are ineluded.  The
ontfit comprises a fine N. Y. Central eleetrie locomotive, with electric headlight: 8 sections of curved track;
2 seetions of straight track: 2 large Pullman cas: one biggabe ad mail ear: one speed controNing rheostat;
Imuk of instructions.  Makes an oval of triek 59 inehes long, 2814 inches ‘\l(l\‘ Shipping weight 11 pounds.
NO. 77-ES TRAIN, others ask $8.50 to $9.50, our price $6.
NO. 76-ES TRAIN, same as above, but with only two cars, and 2 less scetions of track, athers ask $7.50

to &R.50, Our mice
N0 71.ES TRAIN, same as No. 76-ES, but engine is not reversible. ain i . inches w. Others

ask $6.50 10 $T.H0.  OUP PFICC. oottt ittt it i it i i it i i e i 5.25

NOTE—Steam type locomotive and tender at 50 cents extra will be furnished if desired on trains Nos.
7o ES and T1-ES only.




CIDEAST UNIVERSAL MOTORS ARE WONDERS

ELECTRIC TRAIN NO. 92-ES

OTHERS ASK $7.50 to $9.00. OUR PRICE $5.95
SO Lage Track Tty Inches Wideo)y

This outfit is ~|||Hln to onr Neo 6 F S0 tiains, but jas 3 freight ears (one
cattle car, one box car. ohe ciboose), making 0t oo freight fnstead of a passenger
triin, A fine ontfit, cemplete with speed controller, frack, instruetions,
NO. 92-ES TRAIN, as deseribed, shipping wiight 11 pounds. Value at least

K700, our price. $5
NO0. 93-ES TRAIN, knu\ ove, hut with moie powertul loeomotive that runs

either forward or bachwand; regular price SO0 1o 12 tur price, ... 7.95
NO. 401-ES TRAIN, same as No.o U2-EX, but with type Iucunmliu‘.

Special price

e
ELECTRIC TRAIN NO. 37-ES

OTHERS ASK FROM $8.00 TO $10.00. OUR SPECIAL PRICE $6.65
(Statedand Gange Tiack 21 Inches Widel)

This i a very large train for its price und its handseme appearance, together
with its attractive that cars. mahe it o mo-t pleasing outlit.

The set consists of a Luge NOY. Central type locomotive with eleetric headlight;
length of locomotive 11 fnches; two fine, itoears, wpon which “freight™ may be
catried; R seetions of curved standard maise track, muking a eirele 314 feet in
diameter. with terminal seetion, and an instinetion beok, all packed in a strong
box,  The train is 31 inches loz, as dine and complete i set as ever was offered at

double the price, The cars are 915 inches long, 3 inches wide.  Shipping weizht
of complete set 12 pounsds,
NO. 37-ES TRAIN, as described. others ask $2.00 10 $10.00.  Our price. .. ... $6.65

)

NO. 39-ES.TRAIN, Luyzer locomotive 2 inehes long)  has reversing  eontrol
switeh for running train in hnlh direetions, cars are of the dump bottom
type.  Others want $10.00 to W for this set. e speeial priee, ... 7.95

NO. 34-ES TRAIN, same as No. 37-ES. but equipped with two  beautiful
passenger cirs (one Pubtlman wad opse obsersation).  An extia attrictive set,
Others ask ST ta K350, Our special price. .. o oo, $8.80

ELECTRIC TRAIN NO. 41-ES
OTHERS CHARGE $14.50 TO $18.00. OUR SPECIAL PRICE $11.60

(Standard Gauge Track 279 hches Wide,)

This extraorainary, complete and handsome freight train is one of the best values
we offer.  Any boy will be prowd to own this fine set and will gain endless honrs
of wholesome fun and education with it.  The set eomprises IS picces as follows:
fthie N, Y, Contral type I Tocomotive with roversing switeh tfor manning backwards
ar forwards and real cele headlight : 8 ceetions of enrved standard zause trock and
4 stradeht seetions, making an oval 337 feet lonz, 314 feet wide: 5 oears, consisting
of 1 mining car, 1 hox car. T flat car, 1 cattle car and caboose,  The whele train is
over 514 feet Tong and is most imposing and satural lodking, To the smaldlest detail
all the characteristics of real railroads are jneorporated o the parts, vven showing
the steel rivets used on modein car Yon can’t heat this ontfit.  Yeu boys whe
want a line electrie train set cannot do better than this. The set will e on 5

the hest that a reasonable amonnt of money will buy, send for this splendid outfit
save from $3.0) to f6.00 by hasdog from us Shipping weight 20 pounds,

T TG

re

T e DL N SRS AT
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No. 92-ES

"

dey cells, 4 dry storage cells, or onr Toy Tiansformers (73 watt size).  If yon \\uulﬂ
|\\

NO. 41-ES TRAIN, complete as desctibed, resulaly priced at $10.50 to 1500, Onr [ T $11.60

NO. 41-ES TRAIN, same as above, but with Luge steam type locomotive

NO. 52-ES TRAIN, the most powerful train we oM
Has 3 cars (2 Pullnins i one oby envatien) .
Others ask §20.00 to L2500, Our price

At fine finishe Fate Leee cars,

Has Jocemotive 13 inches long,

A iaches high.

11 inchies 1ong.

HOW TO SAVE MONEY

Don't nse orditzey batteries for saur electrie ti
Run your toys tight from the eleetrie lighting wires by
o G Reducer (paze Ta) or aur Iy Storige CAIs (page 92)

or vther clectival toys,
cour Toy Transformers (pagge T7) or our

It < expeasive,

World Radio Histo
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ELECTRIC LOCOMOTIVES AT BIG SAVINGS
¢ 0” GAUGE for 115 Inch Track.)
. NO. 700-ES LOCOMOTIVE, N.
w— Y. Central type; 7 iuches
i long; 3% inches high; 2%
¢ inches  wide; eleetric  head-
light; 4 wheels; runs in one
direetion; shipping weight 2
pounds.  Rgular price $3.50.
(0> IHE® ccooocooocaoocogo
NO. 706-ES LOCOMOTIVE, N.
Y. Central type; 8 inches
fong; 314 inches high; 214
inchies wide; reversing switch
to run backwards or forward;
eleetric  hewdlight;  shipping
weight 2 pounds.  Regular
price $5.00.  Our price..... 3.95
NO. 704-ES LICOMGTIVE, N. Y. Centrid type: 9 inches long; 4 tnches high: 2#
inches wide; has 8 whedls: reverser, wud clectric beadlight; very powerful; shipping
welght 3 pounds.  Regulur price $9.00. Our price. .o oo 7.20

NO. 710-ES LOCOMOTIVE, steam type: electric headight: runs in one direction; 7%
haslseme finish: enmplete. with tender: shipping weight 2 pounds.

inches lonz

Mhers ask $5.2 4.35
: v v_'c' &P LR
= =
(STANCARD GAUGE LOCOMOTIVES FOR 2!/ INCH TRACK)

NO. 33 LOCOMOTIVE, N. Y. Ceniral type; 11 inches long: 3 inches wide: 14 inches

high: elecitic headiight: runs in one direetion; very fine finish; shipping weight

5 poutds,  Gthers ask £5.7500 Qur price. ... oo i e 4.45
NO. 38 LOCOMOTIVE, same as abeve but longer and wider; has reverse to run back-

ward or ferward; 12 inches ling; 3% inches wide; 3 inches high; shipping weight

6 pounds. Othas ask $T.00. Our priee oo 5.60
NO. 42 LOCOMOTIVE, N. Y. Cercral type: very powerful; 8 wheels: 153 inches long;

& inches high; 4 inches wide.  Any hoy who gets this locomotive can consider

himself fortumate.  Electric aead light and reverser included; shipping weight 10

pounds.  Others ask $1L.TH. Our prive. ... oo i 9.40

NO. 5-ES LOCOMOTIVE, steam trpe; 11 inches long; 5% inches high; splendidly made
and finished.  Eleetrie headlight; reversing controller; double truck tender; 7 inches
long: o beautiful locomotive: shipping weight 9 preunds.  Others ak $0.500 our

PRI o Lo 90090389902380004300000000800909993P0P3 45 7.65
“O” GAUGE CARS

(SFipping weight, any size, 1 pound.)

The peost beautifully finished cars made.  Buked enamel; hright eolors; fine embossing and lithographing;
smooth wheels. Locomotives will pull trom 4 to & «ars, depending on size.

ND. 0800 BOX CAR, 6x2x2
NO. 0820 BOX CAR, 7%

inch-s,  Legalar price $0.40. Our price. .
34x31% fnetes: doable truck.  Regular price §

NO. 0802 CATTLE CAR, inches.  Requlur prive $0.40. Our price. ..o oo .

NO. 0821 CATTLE CAR, 71%x235x3% inches: double truck,  Regular price $0.75. P OPFICe . L .60
NO. 0801 CABOOSE, 6x V4 inches.  Nepulm price $0400 Ouroprice. oooooo i 32
NO. 0822 CABODOSE, 7 % 3% 11cdes; double truck,  Regular price $U.7 .60
NO. 0600 PULLMAN, 6x2x3 inches  Eegular price 0400 Our price. .. .. 32
NO. 0631 PULLMAN, 716x234x3% itehes: diuble truck. Regular price $0.7 our price. .. ... .60
NO. 0602 MAIL CAR, Tiex23:x3%4 inches: deuble truek.  Regular price $0.75. our price....... ... .60
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T srvie s 14" %TYLE %hs7/n"
TRACKAGE

Lionel track is made on the S-rail principie.  1U is exeewdingly strong both physically and electrieally.
This kage is all tested for 110 volts,  Our prices are far below normal.

0" GAUGE TRACK (1!, INCHES WIDE) STANDARD GAUGE TRACK (2! INCHES WIDE)
No. Lenth, In. Shape Req. Price  Qur Price No. Length, In.  Shape Reg. Price Qur Price
C SO 20 $0.16 0s 101 Straight ..., $0.10 $0.08
cc . 20 16 ocC 1135 Curved ..., .. .10 .08
V.S \'hll)..h( e .15 1285 022 1136 Switeh ..., 1.50 1.20
22 Switeh L...... 2.00 1.60 020 1014 Crossing .. ..., 75 .60
20 Crossing ... .. 1.00 .80 023 1014 Bumper ... .75 .60
23 Bumper ... ... 1.00 .80 78 cnrved seetions nuhe complete cirele,

State whether left or right hand switehes are desired, when ordering; 1 left and 1 right make a pair.
Shipping weizht of taehs 1 pon |l| T 2 seetiona, Shipping weight of switehes il crossings 2 poweds each,

CHEMCRAFT
A COMPLETE BEGINNER'S CHEMICAL LABORATORY

Chemistry is one of the most importiant of the sei becatse of its application to all the industries.

It goes hand in hand with electricity.  Eleetro-chen and eleetro-chemisty are in great demand.

No subject is more fascinating —nothing better lends itself to fuscinating experiments.

Chemical expetiments are startling and mystifying.

In Chemcraft the various phases of chemistry hase beent combined into a fascinating series of experiments
which will fumish amusement and edncation to young and old.  Chemeraft contains no dangerously poisonous
chemieals.  With ordinary care, and even carelessness, no danger of any hind need be apprehended, even to
younger boys and girls.

The instructions are most interesting and complete. They  compnise a lwse 30 page book, written so
anyone can understand it

WHAT CHEMCRAFT CONTAINS

You never received a neater and more com
plete package,  Fverything is sent to you in
perfeet shape.  All packed in neat, separate
wooden boxes and bottles, in a very strong
partitioned hox.

36 Illﬂ’ ent chemicals in boves and bottles,
Ty Tubes
Test Tubes
\llmm. Rod
ass "Tube

Candle
\]l()li”
Complete Chemical Book
Rare chemicals are ineluded, sueh as gen-
uine metallie sodinm  and  others, XTI
chemieals are included for countless experi-
ments.  Fverything neatly labeled to present
mistakes.

A more satisfactory chemical laboratory never was devised,  The piice inoentiomely Jow,  Sud for this
big outfit today. Kducate, fascinate, amuse and instruet yourself with the \mlnlcrful seienee of chemistry.
NO. 3737 CHEMCRAFT, as described, size of hox 12x12x3 inches; shipping weight 5 pounds

ettt s o o 23 32
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“CROWN" INTER-PHONES

These insttuments have been on the market for years,  They are the
lowest  prjeed practical  phones and will  give  absolute  satisfaction,
Thensiatuls of them ate in use and they seem to fast indefinitely-— will Jast
for many years, in faete The eases are made of stamped steel with a
durable black tubber baked finish, Standard construetion threughout, with
excellent reeeiver and transmitter; fine workmanship; complete betl signal
with push buttons. The action is entirely automatic. The voice is very loud
ard elear. The phones are veat, compacet, durable and highly  efficient,

These popular phones are in thousands of  shops, stores, homes,
factories  and  experimenter’s  Iauboratovies.  They are gomd, all around
phones and are thoonghly practical and fool proof.  We cannot recom-
mend thein too highly,  Bun ane des eells or wet batteries,

NO. 275 CROWN TELEPHONE, single station only, shipping

welcht 2 opounds. oo BO000D00a0a00006000 $2
NG. 277 CROWN TELEPHONE. two stations. o most remarkable
inter phone seb, shipping webght 6 pounds. oo o000 3.75

THE ELECTRO-SET PAIR-PHONE
FOR TWO PARTY INSTALLATIONS

The Electra-set Pair-Phone is the result of years of experience and con-
scientious endeavor to meet the demand for a substantial, yet simple and easily
nstalled instrument for two party use at a moderate price. [t is a marked
improvement on anything heretofore devised. An examination of this instrument
shows many desirahle details of construction not before offered on similarly
priced phones.

Pis ontside terminals, at the hottom (shere ineanspicuous) make installition
aany. I s, therefore, mmecessiry T evpiose the mechanism when atiaching,
wd all wonhitg parts ave thus proteeted ttom dust and aceidental injury.  Its
parts are all mounted upon the front, which may be removed by taking out
the four thmt serews. I for any vason, it is desirable to examine the
meehanism after anstatbing, this nay be aceomplished without removing it from
“he wall and thus the dapger of defacing the wall or causing the plaster to
break away is eliminated. 11 has machine serew terminals, permanent adjustable
bell. self eontained ~witeh book, varteed  trasmitter and receiver and, in

Loall are sueh oyt insure peanabent serviee for years. The Eleetro-set
{*2ir-Phone may be used between house and garage, office and shipping room,
up stairs and down stairs, your house and neighbors, wul thousands of ximilar
slaces,  Fhese phones are exeeedingly  handsome  In appearanee,  We go on
rerotid as ~ading that, inoour upinion, no finer inter-phones are manufactured.
o't pay exashitant prices, when these phones will serve so well,  Finished n
sald ok, Furouse in paits only.  Siz 530x2x8 inches.  Shipping weight 10
aetttids per pair,

NO. 0230 ELECTRO-SET PAIR-PHONES, complet, 2 instuments,....... $7.50

ELECTRO-SET INTER-PHONES

. Theae batal-ome and efficicat Tittle telephanes are
r ‘j ideal for any shait telephone lines up to Y% or %
wile.  Anyoue ean conneet them up for use, as the

wiring is extremely simple,

n

The talking qualities of Eleetro-set Inter-I’hones
are remarkable tor their londness and elearness of tone,
The exterior fhiish of these phones is very durable and
hand-ome,  The boxes are muade of fine quarter-sawed
ank, polished 1o a piane finish.  The metal parts are
neatly  uichel plated. The worKmanship is of the
hizhest  grade.  Electrieally  and  mechanically  these
photes are ideal.

The transniitters and reecivers are scientifleially
corstracted of fine materials.  The pheones, when once
setoup, are autematic in action and cannot readily
gt ont of order.  With proper care they will last
for years of canstant use. They are econumival of
current and. for their quality, are very low in price.
NO. M-1014 ELECTRO-SET INTER-PHONES,

less batteries or wire, ecach.............. $

L %2 (G 0000 000000000000000000000 .. 4.85

{Shipping weight 8 pounds per pair..).

|World Radio Histo



HOUSEHOLD NEEDS

Woocnny in stock at sl times 4 most complete amd
high wade line  of  electiical  Deating  deviees, We
especially call yone attention to the Westinghouse Deviees
pictured i this page. These items ae the tinest desvices
ol their Shnd onade today. Westinghouse Healing Appa-
ratus is the world's ~tandind in low initial eost, hoand-
omie aplearanee, atndl o most praetival design,

Faeh pivee is oso heantiful in appearanee that you
will be delizhted with Westinghouse apparatns at first
~izhit., But the most  pleasing  deature about  these
splendid devices s the way they operate,

THEY EXCELL IN PRACTICAL USAGE.

Fvery picce of  Westinghouse Heating Appaatus is
guaranteed.

The Eleetia set €o,are authorized azents.  We will
seive yonr needs acentately  and ogquickly  with o latest
maodels e tewest comts, el for cireulars,  Enelose
self-addiessed and stamped  emelope,

The  prices on o abl heating  apparatus  thsonghout
the U0 R0 bave been evised and i some cases slightly
tised Dot be deceived by old price lists in out
of date catidoones,  Dleeto-set prives always sive you
ninne g,

NO. 6101 HEATING PAD, & heat, prepuid. .. .. $ 6.50
NO. 6102 COFFEE PERCOLATOR, o cap. prepuid  7.00
NO. 6103 MILK WARMER, prepaid........... 7.50
NO. 6104 COFFEE PERCOLATOR, 7 cup, prepaid  9.00
NG. 6105 TRAVELER'S ITRON. 2 punind, piepaid  3.50
NO. 6106 RADIANT TOASTER. picpuid....... 2.25
NO. 6107 LUMINOUS HEATER, prepaid....... 13.50
NO. 6108 CHAFING DISH, prepaid,..
prepaid o oo e e a0
NO. 6109 HOUSEHOLD IRON, 6 pourd, prepaid  9.50
NO. 6111 "COZY GLOW" LUMINOUS HEATER,
NO. 6112 COFFEE PERCOLATOR, Urn type, pre-

padd i e e 10.00
NO. 6113 COFFEE PERCOLATOR, gluss tof,

Dlepaldl e e 7.00
NO. 6113 TEA SAMOVAR, prepaid. ... ... .. 13.00

NO. 6115 SAUTE PAN, prepaid. .. oo.vuu.. .. 11.50
NO. 6116 DISC STOVE, 4 inch, prepaid. ..
NO. 6117 DISC STOVE, & inch, prepaid. .
NO. 6117 DISC STOVE, & inch. 3 heat, prepaid.
NO. 6118 TOASTER STOVE, prepuid.......... 6.00

The items e listed in the order illnstrated, hegin-

toat the top left band corner and continuing down
wl wtemnd the pae

Nepd 2 ocent stamp for complete bulletin,

mhier less expensive Heating Applinuees always on
hatdd —none as gaol as Westinghonse.

lrons, $1.95 up.

Toasters, $1.00 up.

Dive Stoves, $2.50 up.
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ELECTRIC LIGHT PLANTS

For Isolated Homes, Farms, etc.—7 Light to 1000 Light

ELECTRIC LIGHTING AND POWER PLANTS.

No longer need you live in the city te
enjoy the convenfences and advantages of eclean,
bright eleetriec light and power. Every farm,
isolated home, store, factory or other building
can now have electric conveniences of every
kind.

The Main Electric Lighting and Power
Plants bring these city conveniences right into
your own  home.

The cost is most moderate; the operation
is simplicity itself; the installation may be
made by anyone without previous cleetrical
know leege,

Money invested in a Main Electric Light-
ing Plant is well invested, It increases the
vilue of any home, and pays large retums in
the way of saving time, lahor, eyesight, ete.

~ ENJOY ELECTRICAL CONVENIENCE AT
1-10 COST.

Ji Electric heating devices of all kinds for
7 he home may be operated from an eleetric
light plant and the cost of producing current
is so small, as compared to Central Station
Jurrent that the owner of a private plant can
enjoy these luxuries at 1-10 the cost of the
average city resident. The average city resi-
dent pays frem 10 te 15 cents per K. W.,
whereas a Main Plant will produce eurrent for
abwnt 115 cents per K. W. using gasoline, and even
less using kerosene, erude oil or natural gas,

WHAT ONE CENT WILL DO.

One cent’s worth of electricity from a Main Elec-
triec I'lant  will operate—

A 16 €. P. Lamp for 19 hours.

An Eleetrie Washing Machine for 2 hours.

A Sewing Machine for 8 hours,

A Heating Pad (for sick room) for 6 to 8 hours.

An  Eleetrie Curling Iron  (once each day) for
31 days.

Will make 25 slices of toast on an Electric Toaster.

Will make 12 cups of coffee in a percolator,

Will heat a 6 pound Flat Iron for 1 hour ete.

The many wuses te which an Electric Lighting
Plaut may be put places this system of illumination in
a class by itself.

Main Electric Plants are favorably known in every
comer of the world. They are an accepted standard in
original value and ultimate performance. We list here-
with only two small putfits. The line comprises a very complete selection,

Sendd 8 cents in stamps for var Dig, handsome book showing many styles of plauts, engines, batteries and
equipment, Full of saluable inforrmation.  Your copy is waiting for you,

MAIN MIDGET, TYPE XX, 7-LIGHT PLANT—$69.95

The sensation of the times, o high gade. well construeted, practieal 30 volt, Main Electric Lighting
Ilant, now within tle means of ai! who desire the hetter light,

1t is a quality prodact, like ald the larger Main Plants. ¥ it is large cnough for your requirements,
it will be as suceessful as the 'amgr Main I'lants, It is built to fumish light only (will not operate
electrical devices or Turmish pewer.s

For small homes it is ideal, Hut most fium homes reguire a larger plant, such as our 37 light size amd
upward, which we mest strongly recommeml, as then power for the chum, washing machine, ete., can be had,
as well as for electrival duvices for the houschold.

The Main Midget is 4 30 vol. plant. (A 30 volt is the lowest voltagze the Muain Flectric Mfg. Co. wiil
put out, as anything under it is net practical or satdfactory in cur judgment.)

It has a 15 cell, 36 volt, enclesed in hard rubber jars, 35 ampere hour battery, a 40 volt, 175 watt
dynamo, and slate folding type switchhowrd with double pole, double throw, and single pole, single throw
switches, with cartriilge tuses, theostat, automatic circuit breaker and double reading ammeter completely
wired up, mounted on skids rcady for immediate use on its wrival, as the battery is fully charged, and all
that is necessary is to connheet twe wires from the lamps to the switchboard and light is immediately available.
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NO. 7 TYPE XX PLANT. as deceribed, no engine. ..o iiiii i
NO. 7-E TYPE XX PLANT, with 1% IL. P. engine, mounted on same skids
NO. 50XX ENDLESS BELT. hest grade leather
NO. 100-XX HYDROMETER, for battery fest........... ... o ity

LARGER MAIN ELECTRIC PLANTS

The finest products of their kind mannfactured today.  Send for complete intalogue, 8 eents in stamps.

. Price Price
Type Dynamo Switchbcard Capacity Without Engine  With Engine
AA 250 Watt Vermout Mauble 25 S C. P, Lamps $142.00 $168.00
or 1216 (. I, Lamps
1-A 3. K. W Vermont Marhle T3R80 Lamps 190.00 265.00
or 37 16 (. P. Lamps
2:B 1 K. W, Vermont Mauble 100 8§ C. I". Lamps 275.00 350.00

or 50 16 (. I Lamps
OTHER SIZES UP TO 1000 LIGHT PLANTS

These plants eome furnished complete with highest grade storage eells, switchboard, meters and controls
If you have an engine or waterpower on the premises, no additional engine is necessary.

MAIN LIGHTING PLANTS ARE BEST
Send 8 cents in stamps for the Big Catalogue and Instruetion Rook.

THE FAMOUS WALLACE LAMPS

FOR STUDENTS FOR TRAVELERS FOR HOMES
HANGS, STANDS, STICKS OR CLAMPS ANYWHERE

The Wallace DPatented Adjustable Elee-
tric Lamp is the handiest lamp in the world
and the only lamp which can be collapsed and
carried in a grip.

Concealed in the base of lamp is an
automatic spiral elamp spring by means of
which you can hang lump on the wall or ¢lamp
it instantly to bed-rod. dressing table. de-k
.or ehair; iron grip rubber suction eup, for
sticking lamp to mirror, window pane or any
other non-porous sutface; ten feet of extension
.gord and patent plug which conneets with any
.eleetric fixture, You ean stand the Wallace anywhere; hang or
stick it any place; tilt lamp and shade up or down or sideways.
No matter where you want light, the Wallace will concentrate the
light just there,

Think of the convenience of reading, writing or working in a
strong and steady light, with your eyes always in shadow; of
moving from one occupation to another and having the sume com-
“fortable light always at your elbow; of reading in bed or working
at your desk, without straining your eyes in the least. That's the
Wallace.

Use the Wallace in your home or oftice and be sure of
.always having light just whete you need it.  Carry the Wallace
-with you wherever you go. It overcomes inconvenient lighting
arrangements i hotels and dressing rooms and takes up practically
no room in your grip, folding into a compuet ball when not in
use (see illustration.) The Wallace is adaptable to a hundred
wses, and is truly a marvel of comfort and convenience.

It you use your eyes you need a ‘‘Wallace.”' —You are bound to buy one eventually—better do it now.
Eye-strain is dangerous ane is almost invatiably eaused by poorly placed lights. Heved the warning sounded by
tired eyes and get a “‘Wallace.”

Use it ten duys. If you are not entirely satisfied, returmn it and your meney will he immediately refunded.

The Wallace Lamp, set up, stands about 10 inches high. Collapsed, for traveling, it measures about
4% inches square over all.

The ideal light for students, readers, shop work. bedroom light, ete. FExcellent us a shaving lamp. Every-
one needs the Wallace. Buy one for your shop, hume, office, store. It’s the only orizinal portable callapsing
lamp—the handiest thing in the world. Comes neatly packed, without bulb, and with complete directions.

NO. 7710 WALLACE LAMP, nickeled Brass. .. oo iiiiii it ite et iiiiaaeeiieeeennaanraes $2.50
NO. 7720 WALLACE LAMP, brushed Brass. ... ..ottt tinneiiierinran e iiancanaens 2.50
NO. 7730 WALLACE LAMP, bronze finish. .

(Prices inelude

shipping anywhere in the world.)
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THE WALLACE TWO-LIGHT EXTENSION ARM.

A fixture that js Indispensable wherever a double
connection is desired. Especially useful where an electric
iron or sewing machine motor is employed, offering eurrent
for both light anl power at the same time. It also makes
a two-light fixture of any Wallace Lamp and is most at-
tractive on the dressing table or for general boudoir use,
In brush brass, bronze or nickle.

NO. 204 each ............ i, $1.50

Fancy Shades -All shades are fitted with our patent
spring, which clamps solidly on any hulb of ordinary size,
and may be tilted to any angle.

NO. 105 SILK SHADE, with brocaded border, in

pink, old gold and light blue, each.......... $1.00
NO. 1206, CRETONNE, in attractive patterns; pre
deminating colors, pink or blue, each........ 75

THE WALLACE SHAVING MIRROR.

Thix unique shaving mirrer is designed especially for
the Wallace Lamp, although it will fit any standard electric
light bulb. The very bandiest of shaving mirrors. It is
fitted with the Wallace patented spring clamp, and may be
instantly adjusted and as quickly removed. Tilts to any
angle. May also be used as a stand mirror, as it has
an easel back
NO. 207—each................. ... ... ... $0.50

THE WALLACE SHADE.

Made in brushed brass, bronze or nickel, fitted with
the Wallace patented spring clamp instantly adjustable to
any standard electric light bulb.

R ) NO. 109—each .............. ... ... ....... $0.50
S5 THE WALLACE SUCT{ON CUP.

the Suction Cup, being of rubber, will deteriorate eventually. When it

fails to adhere properly, remove it and screw in a new one.
NO. 208 each ... i e $0.10
THE WALLACE CORD.
NO. 110- Sume grade as supplied with lamp, per foot. .. ............. $0.05
NO. 7740 DOUBLE WALLACE LAMP, complete with extension arm and
two hamdsome cretonne shades, as illustrated. A beautiful bedroom
lumg. Prepaid ... ..
NO. 7750 DOUBLE WALLACE LAMP, complete with extension arm and
two brass shades. A splendid desk or reading lamp. Complete, prepaid 4.00

LIKE TO READ IN BED?

The Willace Lamp clamps right on the bars or wood in two seconds,
Throws a strong light over your sheulder.  Naves eyes. Comfortable,
Convenient,

THE WAL_LA CE LAMP IS THE ORIGINAL
COLLAPSIBLE PORTABLE LAMP

It is known and advertised in all the big periodicals and publications.
It is the most convenient little portatle electric lamp ever offered to the
public. Hundreds of thousands of Wallace Lamps are in daily use in every
corner of the glcbe. If you want to give your friends or family a novel,
useful gift, order a Wallace Lamp from us today.

Lincotn, 111
Dear Sirs: | have used your N. A. A. Tested Galana for a long tive and fiid taht it is the best minera)
on the market.

701 N. Kickapoo St. ELMER L. LATHAM.

Lancaster, N. Y.
Gentlemen: 1 am in receipt of your shipment of yoods and | am very much pleased to find that they were
just as | ordered.

1 Aurora St. STANLEY E. BROWN.
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BOY
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EVERYBODY CAN USE THIS SET
ONLY 35 CENTS COMPLETE

Here's a new, Interesting little outfit for sending
messages, letters, plans, diagrams, ete., in invisible
ink. No one can read or understand them—na one
can see anything excepting the bare paper—unless
he or she knows the special process fer muking the
writing visible,

Anyone can use this set.  You write with it
just as with andinary ink. But the writing won't
show until it undergoes a certain treatment.

This Sceret Service Writing Outfit

is designed for Boy Scout field use,

What The sham battles, maneuvers, etc., for com-
Outfit Is municating between traops so that the
For. “enemy” cannat read “‘secret’’ plans
if the scout message bearer Is eap-

DelEa Electfic Bicycle ar:d V_éhicle Lamps

. THIS SECRET SERVICE WRITING
« OUTFIT IS GREAT FUN

tured.” Secret ink is used in warfare for just such
purposes as described ahove. There are many uses
for secret ink that are of a practical nature. Thus,
the numbers representing safe combinations may be
kept without fear of any undesirable persons learning
them. Countless other uses will suggest themselves,

tHours of flne amusement are afferded the whale
family by drawing invisible pictures, later to be
“develeped” and made visible to all.  Many inter-
esting games and other amusements will readily be
suggested to everyone. Any paper may be used.
Entertainment, instruction, practical uses in every
outfit.
The set econsists of the following:
Box Seeret Ink Powder.
Box Developer 'owder.
Small Bottle for Making Ink.
Small Bottle for Making Developer.
Sheets Colored Laper.
Blotters.
Pen Wiper,
Special Nen-Corrosive Pen,
Large Substantial Pen Holder.
Directions and Neat Box.

All the ahove for only 35 cents, postage paid.
Send for a set today. Indispensible to Boy Scout
Troaps—ireat  fune foar boys, girls—all the family.
{t's new—mnothing to hurt you —extremely simply
whent you know how.
NO. 6665 BOY SCOUT SECRET SERVICE
WRITING OUTFIT, size of box 2%x31%x6
inches, postpaid ... ... . . 00 . $0.35

—
=t
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FINEST IN MATERIAL AND WORKMANSHIP
HANDSOME AND PLEASING DESIGN ADDS GRACE TO ANY BICYCLE OR MOTORCYCLE

Throw strong concentrated and wide diffused
light. Have distant control switch. No trouble-
some Ediswan socket. Headlight will not jar
down.

Operate 50 to 100 hours on ene charge.

POINTS OF SUPERIORITY
GENERAL DESIGN- -Headlight is not over-
size, making it look bulky and unslightly, It is
a praceful size and shape,
LENS—Three inches in diameter, extra heavy,
extending censiderable beyond front of the lamp.

REFLECTOR—Parabolic curve, drawn extra
deep.  Made out of special brass silver plated and
polished to a mirrer finish., Designed to throw
powerful search light and in addition throws a
wide diffused light for turning.

BULB—Delta Bulbs are now recognized as
the highest grade ones on the market. Drawn
tungsten wire is used in the fllament and the bulb
is carefully tested for current, candle power and
mechanieal eonstiuetion, is aged and rested hefore
being shipped.  Has miniature serew base which
is now universal for hund lanterns. Our regular
two cell electric lantern bulb fits our bicycle lamps.,

swiTcH—2

HEADLIGHT CLAMP—Fastens to handle bar by a vise grip which can be tightened with a thumb nut.
Clamp is not long enough te cause the headlight te jar down which is common trouble with most bicycle lamps.
HEADLIGHT can be tumed on clamp as it is héld by a spring washer. Thus the light can always be thrown

exactly in front of the wheel.
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CONNECTIONS —0rdinary wires are attached to lamp and battery with orddiary serews which can be done
with any Kkind of a serewdriver or even a pocket hnife. The troublesume Iwiswan serew counections have been
eliminated.

SWITCH NOT LOCATED ON HEADLIGHT-—The switch is on the battery case where it belongs. Not
necessary to jam and push the headlight te turn it on and ef.  The wires enter on the bottom side,
eliminating ull mechanism on the Tamp proper.

NO. 28 DELTA BICYCLE OR MOTORCYCLE LAMP, complete, as illustrated, without batteres, 2 cell

style, shipping weight 3 pounds, each. ..o oot i i it it i i i $1.75
NO. 27 DELTA BICYCLE OR MOTORCYCLE LAMP, sume weomaodates only 1 eell of
battery, shipping weight 2 pounds, cach. ..o v iiiiiei et i
NO. 288 RENEWAL BULB, Muzda 3 volt, for No. 2% lantem, pn~ f cach. .. PP
NO. 277 RENEWAL BULB Mazda 115 \nlt for \'u. 27 lantern, |vm age weight 2 oumn [STTN [ .15

MAXIMUM FLASHLIGHT VALUE 9 4(:
THIS SPLENDID ELECTRIC SEARCHLIGHT FOR

HERE'S OUR BIG FLASHLIGHT SPECIAL
/ Ilere's the greatest flash-
) light value we've ever had the
soel fortune to offer to wr
customers. It's  strong  in
construetion, hawdsome in ap-
pearance, practical in use. It
throws o plereing beam of
light for many feet and will
give a muaximum amount of
service at minimum cost to
you.  No flushlight setling at
A0 per cent higher price can
cqual the performance of this

remarkable speeial which we offer at only 91 cents, complete, ready for use,

The size is convenient.  We cun recommend this flashlight to autoists, campers, workmen, inspectors,
housekeepers, eleetricians for literally thonsands of other uses.

Yourll have to see this tine fashlight to appreciate it. The splendid ~ilver plated reflector, hizhly polissad
black metal case, hamdsome nickeled trimmings, sturdy switeh. convenient renewal provisions—all eloquently
indicate VALUE. You'd say it onght to sell for $2.00 whien you sce it.

The scientific construction  jisures  Lsting  senvicee The ease i~ 1 short ehiaictable, The bl ds
properly focusedt.  The lens is clearly and accurately ground-—double convex—2 inches diameter.  Size of
flashlight 61% inches long.  Diameter of case 1% inches. [It's an ideal flashlizht at an ideally low price.
Urder one tmh\

NG. D 1 SPECIAL FLASHLIGHT, shipping weight 1 pound, complete

NO. D-11 RENEWAL BULB, 2.8 Mazda........oo..vv. .t 0
(i'ostage extra, 2 cent

N0. D-12 RENEWAL BATTERY, 2 cell. .. .. i e
(l'ostage weight 1 pound.)

YOUR CONVENIENCE MEANS
A GREAT DEAL TO US

The growth of
our big business
is founded up-
on your good
will.

We are anxious at
all times to please
our customers —
‘ . We do out of our
.‘wt'!‘ A way to do so.

A GROUP OF ELECTRO-SET PACKAGES

The details of boxing and packing receive our careful attention,  Good materials and instru-
ments are often quined by pour packing.  We tuhe espeeial pains to box and pack everything so that
it reaches you in convenient form.  Does this mean anything to you?




A SQUARE DEAL FOR TIE EXPERIMENTER

The following table i» invaluable 1o every person engaged i the study,
electrical things. The American Standird B & 8. gauge is used universally in this country.

WIRE TABLES

ara in most general use. Note the valuable appenidix to this table.

SIZE

f | Square of
o Diam- Diameter
¢ | eter in | or Circular
Mils. Mils.
!
00 460, Q0W

000449 .6 40
00[364.800|
0324.950]
1/289.300,
2257.630
3229420
4 204,310,
5/181.940
6/162.020
7144280
8‘128.-11)11‘
9'114.430
10,101,390
11| 90.742

Following is a table
for commoy metals,  With this table and the pre-

Properties of Copper Wire: Specific Giravity, 8,878;

AMERICAN WIRE GAGE TABLE

practice or experimentation of
The even size wires

specific Conduetivity, 1.765 at 75° .

WEIGHT AND LENGTH | RESISTANCE & E§ a
- | v
Pounds Ohms | (:,<._=_' E_
Grains per Feet per Feet | Ohms per s 8 .E
per 1600 per 1000 \ per Pound 5 2 g<
oot | Feet Pound | Feet Ohm ~ e
i |
g L051110029.7 I 0000785 430
O 04.9 000125 (1R}
s d 000198 208
g 00315 165
.9 000501 130
1.4 000799 103
3.6 159,08 001268 81
3.2 (124, .002016 45
4 003206 52
5.4 L0058 41
1 AUR106 32
9.3 012389 2
.1 02048 20
T 0 Gl 16
2 2 o S 13
2 ! LOR23T | 10.2
4 : 13087 8.1
g { L20830 | 6.4
9. | 33133 o)l
7 ‘ 52638 | 4.0
6. | L8374 | 3.2
4.4 | 1.3312 | Hot)
3.7 2,232 1.96
3. 3 5 1.60
Ha | 5.35 1.28
1. 1.08
1. R 80
o 3 21,524 63
i a3 | 310208 .50
7 23.83 51.410 A0
161 TS 13.98 86,657 31
2064 . 15.05 137.283 25
2604, 11.91 218,104 20
11,94 | 218,104 .20
9.466( 349,805 16
7.508| 567.286 13
5.052| 884.267 008
4. 1402.78 .078
3. 2207.98 062
2,969 3583.12 049
2.355| 5661.71 039
1.868] 8922, 20 L0381
14811150600 025
26 1.174(22415.5 L020
.‘.’IU‘ .931|35803.8 .015

WIRE TABLE APPENDIX
of relative resistances TABLE OF RELATIVE

coding copper wire table you can figure the resistance Copper  (Pure Anncaled)

of the important electrical conductors, an size. German  Silver
Thus, the relative resistance of copper is 1.000. Gierman silver

130 per cent)..
(18 per cent) ..

Copper is the standard.  The relative resistance of Nichrome (Nickel Chromium}. ...
30 per cent Genuan silver is 2X. If you want to Iron (Commntercial Wirev.........
know the resistance of 1 foot of Na. 36 Gerntun Aluminum  (Commercial  Wire)
silver, 30 per cent grade, simply multiply the te- Steel

ristance of 1 foot of No. 36 copper by 28. This Brass .
gives 4246 X 28 = 1188 ohms per foot (approxi- Nickel

mate).  The figures given are wate enough  for Platinum
most caleulations. Carbon (Are
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METRIC SYSTEM LENGTH.
19 Millimeters (mm) 1 Centimeter (cm)
10 Centimeters — 1 Decimeter (dm)
10 Decimeters —= 1 Meter (m)
10 Meters = 1 Decameter (I'm)
1000 Meters — 1 Kilometer (k)

METRIC WEIGHY.
10 Miligrams  (myg) 1 Centigram {cg)
10 Centigrams 1 Decigram  (dg)
10 Decigrams 1 Gram (g)
1000 Grams — 1 Kilogram (kg)

The gram is the weight of 1 ew. em. of pure
water at 29.2 K. The kilogram is the weight of
1 liter of water. A liter is ane cuble decimeter
1600 cn. em.

APPROXIMATE SPECIFIC GRAVITY TABLE.

Water 1.060,

This table shows the
mnetals with water as a standard.
Aluminun . of  Copper
copper is over 3 times as heavy as

comparative weights of
Thus, Sp. Gr. of
SO0, Therefore,
aluminum,

Wi Per Cu.

Metal Np. G, ., Lbs,
Aluminwn . Hh KIHIY
Rrass . 307
Copper . 321
Gold . . 695
Cast Iron . L203)
Wrought Iron 281
Lead . ...... A0h
Mereury . 491
Silver . 378
Steel 284
Zine . oo oo, 260
MELTING POINT OF METAL.
Matal Fusing Point

po )
Almminam o cooooooooi oL 1160 627
Carhon . oo Infusible Infusible
Copper . ... 1,051 1.054

Gold . ...
fridium . . ..
Iron  (cast)

1913 1.015
3.542 1.950
1,200

Leadd . 325
Nickel 1,450
Platinum . 1.774
Silver . . 954
Woods Metal ................ 119 65
10 6 cocooooaacnonoacaoogaaa nil 233
Tungsten . oo oL Above 2,120 Above 1900

To convert FFabrenheit () licgrees to Centi-
gridle (C2)  Degrees subtract 32 and muitiply by
5-9. To convert C° to F° multiply by 9-5 and
add e

MATERIALS.
Giving the Voltage Required to Break Down a Thick-
ness of 1 Centimeter .3937 Inch.

Olive Gil, 82,000 volts; Kerosene. 56,000 volty;
Paraffin  0il, 87,000 volts: Solid Purafiin  (Wax),
LHLO00 volts: Beeswaxed Paper, 510,000 yolts,

Vuleanized Fibre, 10,000 volts for 14 inch.
Hard rubber, 500 volts fur 11000 inch.

AVOIRDUPOIS WEIGHT.

137.5 Grainy 1 Ounce

16 Qunees 1 I'ound
2000 Pounds 1 Ton
7000 Grains 1 Pound

- — = —

TROY WEIGHT.

21 Grains 1 Pennyweight

20 Pennyweights 1 thnee

12 Ounees 1 1'onnd

L Pound = 12 owiees — 240 Put, 3760 Grains
CONVERSIONS.

One Meter == 3927 Inches

hie Thecimeter 7 Inches

Une Centimeter 0, 7 Inehes
Ono Millimeter 0 2T Inches
one Kilogram 2,200 Pounds

BREAKDOWN VOLTAGES OF AIR.

Showing the number of volts required at 125
exeles fiequeney o jump an air gap between needle
poiuts at varions distances.  Use this table to esti-
mate the voltaze of your spark coil. transfurmer,

cte. Use very shamp needles, take accurate measure-
ments. See that the points are kept cool.
Distance Between Needle Voltage Required
Paints in Inches to Jump
Yo Inch.o o oo ool 10,000
1 Inch. ... .. 20,000
2 Inch... . 36,000
3 Incho oo 46,000
4 Incho oo 54.000
o ineh. .. . 62,000
[} Incho ..o oo 70,000
ToInchooooooo L 76.000
DI (1 83.000
il Incho ..o oo oo 94,000
10 Inch.. . 102000
153 Imch...oooo..oo ..., 142,000
SPECIFIC INDUCTIVENESS OF SUBSTANCES.
RUTHE
Material Inductivity (K)
Hydrogen  Orvdinary ... ... . 9997 to 1.00026
zie Pressire A RV
Manilla Paper S 1]
Puraftin (oil) 600000 a0A00 1.68  to2.32
Seeswax L oL, 1.86
ParaMin (wax) ..., ..... .. 1.9936 to 2.32
Resin o oo oo 1.77  to 2.55
Itard Rubher to 3.15
Wixed Paper
Shellac o oL, to 3.60
Glass, such as phot. dry plate glass 3 to 3.258
fllive 0il ... L to 3.16
Miea o oo to 8.00
PPoreelain
Klint Glass to 10.10

S -
A WIRELESS HINT

Mher things being equal. with an AVeRRLIe con-
denser. your station will radiate miaximum energy
when the rotary gap is operated at low speed.  For
hest eMeieney at high speed we a small sending
condenser,

Details count in wireless telegraphy.

buy slate base switches.

GROUND SWITCH EFFICIENCY

For instanee, why spewd money for a o wireless set
only to cut your results in two by using poorty insulated slate buse switches?
will buy our splendid mathle base switehes -extra stren
Demand Eleetro-set Marble 1

A few cents more
stra efliciency. Don't
See page 16.

h, extra insulation,
wound Switches,
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INDUCTION ANLC

WINDING INFORMATIGN.
For Tuning, Loading and Coupler Coils.

The following table shows the number of turns
of copper wire, when wound in a single layer, to
cover a space of une inch length. Use this table
to ealeulate the amount of wire required to wind
any size tube as follows:

DX 316 X TX L

N

I 12
Where I No. of ft, of wire required (unknown).

Iy — Diameter of coil in nches,
T No. of tutns per inch (see table).
I Length of winding in inches.

Example- -How mueh wire, in pounds, must I
have to wind a tube 10 inches long, 3 inches in
dioneter with No. 20 enameled wire?

Now D 3

L=>5
T — 30 (as shown by the table)
3% 3.1416 X 30 X 10
¥ .
i
2827, 14
— - == 235.6 feet
12

Now, by the wire table, there are 315 feet per
Ih.  You will need
285.6

.72 pounds, or about % pound.
315

5 8 =

R T T 1]

£ . l E

= - = =

ge |y | Ee :

g2 | iz | © &

g3 £g | Z S

£= | EE g 3

iz S% ‘ = -

14 25 2% 1 2

Ya 40 22X 1% 3

kA 45 1 X2 1

% 50 1 % 2 4

A G0 4% 4 [

1 100 | TX5 6

| B | lon | 97T {12

| 5 150 axX 7 2

10 200 Yy X9 16

20 260 12 X 8 20

SPARK COIL DATA

NUMBER OF TURNS PER SQUARE INCH OF

WINDING CROSS-SECTION.

This figure may readily be obtained by squaring
the number of turns per linear inch.  Thus: Num-
ber of turns of No. 30 bare wire per square inch
eruss seetion = 100 = 10,000 turns. The cal-
culation of turns per sqvare inch is useful in
magnet windings.  Knowing the cross-sectinnal area
of any winding space you can flgure turns required.

Note——-Area cross secetion of winding space is
ubtained by multiplying the length of winding by
the depth of winding (i. e. distance from edge of
bubin to the core).

CALCULATION OF COIL WAVE LENGTHS.

An Approximate and praetieal figure for the
wave Jength of any twning coil may be arrived at
as fullows:

W. L. W12 Xt

A

Or Wave Length Number of feet of wire in
the eoil times 12, divided by 39.4 and the result
multiplied by 4. In other words the wave length
of any tuning coil (approximate) is the number of
feet of wire in it, reduced to meters, multiplied
by 4.

Example — What is the  approximate
length of a coil having 500 feet of wire?

500 feet — 6000 inches — 152,27 meters.

152.27 X 4 = 609 neters — answer.

Note—Above method applies only te tuning and
loading coils and not to loose couplers.

wave

TURNS OF WIRE TO THE LINEAR INCH*

The Follawing Figures Are Accurate for all Practical Wark

Size, B, & 8. Bare Wire Single Cotton Double Cotton Enamel Double Silk Single Silk
Gauge Turns per Inch urns per Ineh Purns per Ineh Turns per ik Turns per Ineh  Tums per Inch
20 31.3 27.7 23 a0 27.7 29
32 39 .4 b 34, 35
24 1l 4 16 41. 44
26 62,5 .2 68 HIN H6
28 79 .2 3 60. 0 69
30 100 4, 91 71. 84
32 125 .0 0 116 84 103
34 159 .0 60.4 145 7. 125

*U'se the above table in connection with the formula preceding it and fully cx

theoretically correct.
the given space.

Gentlemen:
P. 0. Box 324,

This table Is

In actual use it is well to allow that 10 per cent less turns l':‘ll! actually be wound on

Elizabeth City, N. C.

| received the Galena | ordered and can say that it is the inost sensitive piece | have ever used.

E. KERMIT KRAMER.
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AERIAL WAVE LENGTHS. HOW TO FIGURE CONDENSER CAPACITIES.
Although it is recommended that a wave meter Let “K" stand for the inductivity of the dielec-
(see index)} be used to aceurately calculate aerial tric used (sce table}. Let A’ be the area of the
wave lengths the following information will be in- dialectric in square inches (i. ¢. the area actually
valuable for elosely estimating. between the condenser plates or foil), Let D" he
Vertical aervials  (Marconi original type) have the thickness, in inches, of the dielectric. Let *'C'
4 wave length closely approxbnating 414 times the be the capacity in Micro farads.
actual length of the aerial plus ground wire in 2248 X K X A
meters.  Ior L' type aerials length is tuken from Then¢ — —— "~
end of “L™ plus lead-in plus ground length. For D X 10,000,000,000
“T'" acrials only 14 of flat top is considered, . A A
If the inductanee of your helix is known (ac- . Pvrlor;ém:l-i—l‘c‘ht‘:itc 'Slf]llg g:ga”%ic?{r :;"ceon(ll%l;ieg
tual tums in use) and the sending condenser capac- with glas: e c{ il Size 13x8 inehes o both sides?
ity is known. for tuned systems use the following: inches, with tin foil size 13x mehes on hoth
W 506 VX C “K in this case is 3.013 (inductivity of
Where W Wave length in meters. gl:us)“. oo R _ §
L = Inductance of helix turns in use ex- Yectri AT =13 in. X 18 In. = area of active dia-
pressed in centimeters. e""”‘,':“,, — 1.16 = 0625
€ — Capacity in Micro-farads of the con- LoD TR
denser and its leads. ¢ 3348_X43'013 X ?34 .
i i\‘"'l‘l-)—l centimeter ecquals 1-1,000,000 henry T 0625 X 10,000,000,000
inductanee,
The following table is fairly aceurate for 4- 625,000,000
wire aerfals, inverted .0 tipe.  For T aerials _— 00253 Micro farads

divide flat top length by 2 to get actual value for 1.584,934,
wave length, Therefore, the capacity of the above condenser

- S - is .00253 M. F.
NATURAL WAVE LENGTH TABLE . IT‘he t(}':\pm‘it_\' o{r (‘t(;llll(‘l'ls(‘]l:s. lrm;nertcd 'il.l par-
FOUR-WIRE AERIALS allel is e sum o i¢ Individual capaeities —
SPACED TWO  FEET ADART. € 07407, ete.
d IAF(|;J Tol;w“;ieigljhlt|?n é!lu\.RT) The capacity of condensers connected in series
3040 50 60 70 S0 80 100 Is the reciprocad of the sum of the reciprocals of
T 4 125 143 157 181 200 2‘20 2‘39 260 the individual capacities, that is:
55 501137 163 177 200 219 238 263 279 C S B
& 601162 181 200 219 230 263 281 300 11 1
= TOL1T5 200 219 237 263 281 360 319 — 4+ — 4+ —, ete
S S07Zoo 219 238 958 283 300 324 338 ¢ e ot
§ 1:”:)”'31} ;f,",‘, f)? 215 3")'0 321 '”O 3?? If you desire to caleulate the area of active
{257 281 300 321 338 363 375 dialectric necessary to make a condenser of a given
S 200 319 340 362 385 400 size, use this formula:
- 12 2960324 337 363 376 400 418 DX € X 10,000,000,000
= 1300204 312 337 356 382 400 419 438 A SRR
e 140 .‘:12 .'{.'{3 360 E:TS 400 419 439 455 R K X 2248
S0 33T 350 375 400 420 438 455 475 . P i
NOTE—To come within the law, and not use pliera l} = ,:.'l"-l‘_'ﬁo“" mrml.‘o { :h? CHTLERL
wives over 200 meters in length, nete that the — ".”( !IL‘SS 0 ‘.t“ T “;iA farads
belis or oscillation transformer will add to the (.:: n]o“‘n_ ..cn'pnu A ln ‘.lcrq racs. 1
above wave lengths,  Better allow 30 to 50 meters K= l"‘."‘t’,‘,"?, of dielectric used, see table.
for this purpose. The quantity ““A’ represents the unknown area

of diclectric amd therefore shows the area of tin
foil coating to be placed on cach side of the
diclectric.  In other words it represents, when 1its
value is caleulated, the area of each sheet of foil.
Two such foil plates are, of course, required on the
condense?.

It is found that an aerial may bhe ‘‘loaded” effi- ]
ciently by means of additional induetance to the
extent of 3 to 4 times its natural wave Iength.
Similarly it may be reduced to about 1-2 to 2-3 1
of ity natural length by a series candenser,

CONDENSER CAPACITY
Fom the following two practieal examples the capacity of fixed condensers for receiving and sending may
he roughly arrived at.

SENDING CONDENSERS
A plass plate condenser with plates 1-16 inch thick and 100 square inehes of tin foil will dive approxi-

mutely 0005 mierofarads capavity,
RECEIVING FIXED CONDENSERS

A fixed condenser with 100 square inches of tin foil and waxed paper dielectric .01 inch thick has a

capacity  of approximately 008 microfarads.
WAVE LENGTHS

Commereial stations, hoth land and ship, watk an a wave cngth of approximaltely 600 meters. Govern-
ment stations wsuwally are tuned from about 1000 to 2500 meters.  Amateur stations are limited to 200 meters,

The wave length of an aerial may he roughly caleulated at four and one-half times the length of the aerial
aral ground and lead in wires cambined, expressed in meters,

RADIO INSPECTORS ure loeated in the following cities:  (Ieveland, 0. Chicago, I1L; Boston, Mass,; New
York, N. Y.: Baltimore, Md.: Savannah, Ga.; New Orleans, La.; Seattle, Wash.; San Francisco, Cal.

LICENSES— We recommend that you get a license for your sending set as soon as possible, All that is-
required of you is that you be ahle to send and reecive at a moderate speed and that you lkuow the wireless
law. If you live far away from a radio inspector, it is only neeessary for you to swear before a notary that
you can use the code and know the law.  Mail this to your radio inspector and he will send you a license,
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THE WIRELESS LAW

The government of the United INTERNATIONAL MORSE CODE
States permits anyone to put up
and operate a wireless station For Ao mm Noume 1 o om wom wem wem
I'l‘('l‘i\'ll.lg insttuments  only, no i Basmooos [y Y — 2 0 ¢ mm um wm
cense ix needed, .

Cumomne P oumuwne 3o 0o mmuwn

For sending stations that are Dumeos QCwnwsows ({e000mm
s0 s_ilu:nwl that they will not send Ee | Rewme 5e00 08
outside the houndary of the state S
or interfere with government  sta- Foomme Deee B 0000
tions no  license s required. i G usm mm o T wm 7 uomusm o oo
you live in the center of a state Heoeoo Ueo wm 8 um uom wm o 0
like To..m.\ or O'hio you r:m'set. up lee Veooms 0 o wom wem w0
a sending  station  of congiderable w
power with no license.  1f you tive Jo wm un wm ] O ) 0w o o ==
near  the ite border ur near i K um o wm Xumoouwn
government  station you must hase Lemmeoe Y wm o wm wom
a license.

M o= = 7 wm oo

Licenses cost nothing. Any .
ane can get a Jieense by applying Period ... - -- s 000 OO0 O
to the U. 8. Rudin Iuspector, who . commumes
will give you the necessary in- Interrogation . - -
formation.  Your congressmai or Double dash ... .. ool mmeoo
representative  will  give you his Wait . . L ... .emmess

address.
™. L N1

A license is very easy to get. Received (0. K.J..-..-ooc

By writing to the Radio  Iuspector Invitation to transmit (go ahead) - o mmm
a deseription of your set he will
give you a temporary license by
mail until you we able to get your From (de) .. ...c-o----- - . mmes o
regular  livense.

Attention call to precede every transmission . mme ¢ wem o =em

End of each message (cross) - . .-- ... ouwme wmme

Send  to the  Government .
Printing  Office, Wishington, Do €., Transmission finished (end of work) (conclu-

for the invaluable book. ‘" Radio sion of correspondence) ... - . 000L IO
Communivation Laws of the United
States.””  The cost i small.

1HOW TO PUT UP AN AERIAL

The purpose of -
the acrial or an- AERVAL w:RE52
tenna is to radiate - — — e — — { sragADe
T L

wireless waves when
used for sending
and to “pick up”
or absorb waves 1
from other stations ~ K

when receiving. It prerescer WHET CONNTLTING ‘
should be as long QRO LERDaN

and  high as pos- AL

sible and well in-|
sulated. Upou the

aerial, wnore  than| o —
almost anything| \
else, depends  the LRAD 1A N wLnTOR
¢ Q1€ wwuore B
X}

P i
I'4
Y $

WO DE
Pove TR
House Top

'
et

/I

success of your sta-
YRR Somin)

tion. We illustrate ! goee =7 aove
herewith a good| |
standard form  for |1-iwsue aion [ e rramTon

amateur acrials. ;- RO RE i SuviTem

e length and; e 0ol nes IRWAICS

height may be = To ALMIAL 0f MILOING  NO 4 (OPRER

varied, of course, weTen GRavnD wIRe |

where conditions

Somanis o The Q00D AERIAL SYSTEM& AMATEURSE..... :
size given comes

within the law, R _ o THE ELECTRO SET (Y l
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Select two womd spreadeis 6 feet long and 2 inches in diameter or thickness.  Either copper, aluminum
ot bronze wire may be used.  Four strands or lengeths should be used and each strand must be insulated frum
the wood spreaders by insulators,  The struds should be 2 feet apart.  Poreelain hnobs and eleats may be
used for small stations, but electiose insulators are mueh preferna,  The wires should each be about 70 feet
Leng it possible.  This allows plenty of leeway in wave length for oscitlation helix, lead-in wires and ground,
You see the law requires that for sending putposes the amatear mist NOT wae o wave length over 200 meters,
The wave length is roughitly fizuted at four and one-half times the length of the aerial in meters,  including
ad-in and gronmd,  Let os issume. then, that we have the following Proportions:

e af ekl porper 5

boof Jead i wire |
wth of ground wire |

0 feet
35 feet
e feet

................ Q B TP 11} I (s
ctual fating length. Four 40 meters

P 10% meters wave dergihe 1 we now Use i helin or oseillation taansforprer in series with the aeri
e up 40 meters without conflicting with the Law. Lhe only other points of interest are these:
should be hung by tarred rope on pulley < 0f possible, so that 5t may be lowered for repains. The derial may
be supported o trees, poles. chimney <, houses, huildings or wny eomvenient plaee, 1t should never i through
trees of near metal work: if it j< possible, Reep it oat least 1o feot AWy from auy objects.  The lead-in
Wires should be led from the aeriad a< shown s should be 1 into the bose thiough o abber or poredlain
fibe, or better, through an Electrose Lead in Insulator,  Joint< should be soldered: or, ¥ this is impossible,
they shondd be wipped with th foil avd friction tape to prevent cotrosion.  Anaerial, built as described,
Wil have o receiving range of s hish as 1500 Lo 2000 miles, or even more, with sensitive instinments. On an
aeriid of this deseription a Yeodueh spank coil has sont as far W Tomiles, although, of course, ordinarily 1
mile for 1y ineh spank i< good. A ] KW tiasformer might serd as far s 10 miles on such an aerial and
Aty KOWoas far as 60 miles or more, if other conditions e good, Nz 1 ineh eoil might send as far as
1S mile. o more,

NOTE !'wt wp a good werial, Upon the aerial, more than any other one thing, depends how far your
reeeiving or sending range will he.

WIRELESS HOOK-UPS

We herewith illustiate o few of the aceepted standad hook s for wireless felegraph stations, showing
the instruments neessaaty . and how they are contected, Choose the instiiments fiom the wge selection
illostrated inour eatadogiee, Romember the simplest and beast expensive: fustrmment < will give good results
for the begioner,  The hetter instraments Will, of course, give better results, Jarger tanges and more seleetive
tning,  Certain of the <ending hook ups here ilistiated can only e used i certiine Joealities, The recciving
Sets requine neither Tieenses e iy spevial bk wps, Read copyoof the Witeless Law., Sep index.

f l‘ ;"”i':[] ‘V‘ |.' .\l‘l'iill
R For Best Results T T e
DR with any hOOk'UP : {ii.?}';'.’u,ﬂl"I‘-'f.'.l'fﬂf;'.;.r
6 Receivers USE 1: ::1-1:-1-11:'.

 ———— - © Reeeivers

3 TheElectro-Set Co’s s T
: 4< ) Red-HeadReceivers 7 < 3 o 7)
2

,__J Read about these "
+ wonderful phones l_
—Page 35

. B o = 2

: I .\t-lrml | ."_'i.;!
] i 1[1|m|w| | ] f St o
B KU T Tran tae et ., 3 e,
1 Five Omalenre Everyone ORI
3 Is Talking S FiNed Condenser
Atbout s 3
ine 7
355 16 . Arlington > 3403
% J S‘) ’) Tested
-—-”-; Ciystals. —”—sJ
=3

Nl

2
O Nwiabie Condenser See Page 42 VLD Condenser
G Detector —_— Toen Il
T hee v T2

iulde Colde ey

Galion, Ohio.
Dear Sirs:  Your taps received and | must say that the iltustration really takes away the real value of
them. ~ Remaining your future customer. | am,
Hotel Phoenix. MARCUS GREEN.

World Radio Histo
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A Simple Treatise on Electrical Measurements

(The Klectro-set Co. acknowledge, with thanks,
the kindness of The Kendrick & Davis Co., who
privilege us to publish this splendid treatise -the
flnest thing of its kind ever published.)

wWe often read and hear nowadays of volts, ohms,
amperes, or other cleetrical terms, but few of us
have a really elear idea of their exaet meaning.
This is partly due to the mystery of cleetrivity
itself; we shall make no attempt to define it,
further than to say thut it is one of the various
forms in which energy is manifest.  We shall try to
explain the most eommonly used terms in simple
language.

It is interesting to note that of all branches of
science, Electricity is the ome most honoring its
pigneers in its fundamental terminology, as we shall
see in the following definitions.

Volt, the practical unit in which the pressure of
electric current is measured: or to be more exact,
the electra motive farce which causes the current.
Strietly speaking, the pressure is behind the eurrent.
This unit is named after Alessandro Folta, Italian
philosopher and scientist.

Ampere, the practical unit in which electric cur-
rent is measured. It expresses the intensity or
strength of the current flowing and nat quantity.
The ampere does not involve a eonsideration of time.
(See eonlomb.)  Ampere is in henor of Andre-
Marie Ampere, Frencli machematician and seientist.

Ohm, the practical unit in which rsistance of uany
eleetric comluctor of circuit is measured.  Resistance
is anything opposing the clectric flow. Ohm si in
hoer of George Simon Ohm,  German seientist and
cleetrician. .

Coulomb, the practical unit of cleetric quantity
Oue ampere flowing for one secand is one coulomb.
Named after Charles Augustin Coulomb, Freneh sci-
entist, inventor of the torsion balance.

Farad, the practical unit of electrie capacity, as
of a eondenser.  Named after Miehael Faraday, eele-
brated English experimental philosopher and seientist.

Watt, the practiesl unit of electric power. Named
after James Watt, Scoteh inventor and meehanical
engineer. A watt i« the volt X ampere. A eurrent
of one ampere strengul with pressure of one volt,
represents one watt. In any electric current, the
volts multiplied by the amperes equal the watts.

~ ELECTRICAL UNITS

The first three of these units may perbaps be
best explained by likening the electrie current to a
current of water flowing through a pipe.

We will consider first water pressure, which we
will find to resemble eleetro motive foree in elee-
tricity

second: Rate of water flow, representing amperes.

Third: Length and size of pipe; an important
clement i the size of stream flowing.  This will be
found tu resemble resistance in an eleetric cireuit.

Case 1. Suppose we have a pipe supplying water,
atnd our pressure is one pownd per square inch, amd
the size of our pipe a oue inch hole, and is 100
feet lowy. A certain quantity of water will flow
which we will eall X.*

*We use X here to represent a certain quantity
of water, as one gallon or five gallons, It makes
no difference just how much X represents, but if X
represents five gallons, 2X would represent twice five
gallons or ten gullans.

Now instead of a pipe supplying water we have a
wire supplying current, and our cleetro-motive foree
is one volt, and the size of our wire is X7, and is
100 feet long. A ecertain rate of flow will oceur
which we will call one ampere.

+Here we use X to represent a certain size of
wire, as No. 18 wire gauge. 1t makes no difference
just what size X represents, but if X represents a
No. 1IN wire, 2X would represent a wire of twlce
the sectional area of & No. 18 wire.

RATE OF FLOW

(ase 2. Now we will consider as in Case 1,
we have one pound pressure, and instead of one
pipe with a one inch hole. :ud 100 feet long, we
have two pipes of the sume size and length, In-
stead of two streams of one pound pressure, and
consequently twice ws much water must fiow as would
in Case 1, and we have a quantity of 2X water
flowing.

In the same way the more pipes added, or as you
might say, the larger the pipe, a eorresponding
amount of water will be added.  Thus it will be
seen that a change in the size of the pipe changes
to a vorresponding degree the amount of water that
flows.

In this, as in (ase 1, we will use electricity in-
stead of water, and have one volt pressure, and in-
stead of oue wire X size and 100 feet long, we
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liave two wires of the same size and length. Instead
of one cuwrent we have two currents of one volt
pressure, and  consequently  twice the rate of flow
will oceur as would in Case 1, and we have a
quantity of two amperes flowing.

In the same way the more wire added, or as you
might make it, the larger the wire. a corresponding
amount of current will be added.  Thus it will be
seen that a ehange in the size of the wire changes
to a corresponding degree the rate of current flow.

PRESSURE

Case 3. Now, as in (ase 1, we lave a pipe with
a linch hole, and 100 feet long, but we double the
Iressure to 2 pounds, then the water will flow
faster, and twice the amount of water will flow as
diid before, which will make 2X. and a corresponding
difference will be found for each pound added.

Thus it will be seen that @ cliange in the pressure
changes to a coresponding degree the amount of
witee that flows,

Again, we will change to a cumrent of eleetricity.
As in Case 1, we have a wire of X size, 100 fect
long, but we double the voltage to 2 volts, then
twice the rate of flow will occur, which will make
2 amperes, and a corresponding difference will be
found for each volt added,

Thus we see that a change in the voltage changes
to & eorresponding degree the rate of current flow.

RESISTANCE

Case 4. Awin, as in Case 1, we will have a
stream flowing thronsh a 1 inch pipe at a pressure
of 1 pound, but instend of the 1 inch pipe being
100 feet long we will make it onuly 5H0 feet.  Our
pipe now offers ouly one-half the ice to the
water, giving us a quantity of 2X water flowing,  So
you see by deceasing the Iength of the pipe, we
increase the rate of the flow of the water, and in-
creasing the length, we decrease the rate of flow.

Also, in Case 2, instead of one wire 100 fect
tong, we have two pipes the same length, these twn
pipes allow twice as much water to flow at 1 pound
pressure as did one pipe.  So we see that enlarging
the. conductor decreases the resistance, and viee versil.

Thus it will be scen that a change in resistance
chinges in an inverse degree in the strength of eur-
rent flowing,

Also using eleetricity we have 2 current  flowing
in a No. X wire at an eleetro-motive foree of one
volt, but instead of the No. X wire heing 100 feot
long we make it only 5o feet.

Gur wire now ofters only one-half the resistance
to the ewrent, giving us two amperes of eurrent.

Thus we see that Ly decreasing the length of the
wire we inerease the rate of flow of the cwrrent, and
increasing the length, we decrease the rate of flow.
Case 5, Instead of one wire 100 feet long as we
have in Case 3, we have two wires the same length,
These two wires allow twice the rate of flow at
1 volt pressure as did one wire. No You see that
enlarging the conductor deereases the ros stanee, and
viee versa,

Ohm's Law. A pressure of 1 volt will carry a
current of 1 ampere through 1 ohm resistance.

From Ohw’s law we see that the three units of
eleetricity are dependent upon each other. The cur-
rent varies ditectly as the voltage, and varies in-
versely as the resistance.  That is, the ecurrent
increases when the voltage inere: and deereases
when the resistance increases, so allowing

« Current.
K E. M. I or voltage.
|14 Resistance.
We obt:nIiE:n the well known formula,

=
7

¢ —=—

E - Cx

From this formula we may derive two formulas:
R ()

R - 3)

EXAMPLES
Example 1:
What cwrent will flow through a resistance of 2
ohms at a pressure of ¢ volts?
Solution:
Substituting in formula I, we have,
6

C=—=13
2

Therefore € = 3 amperes, answer.
Example 2:

We have a lamp, the resistanee of which we know
to be 10 ohms. In order to light this lamp at the
rated candle power we are obliged to pass through
it 2 amperes, what L. M. F. would be necessary?
Solution:

Substitnting in formula 2, we have,

B2 10 = 20,
Therefore, 15 = 20 volts, answer.
Example 3.

What is the resistance of a spark eoil through
which a carrent of 6 amperes will pass at 15 volts
pressure!

Solution:
Substituting in formula 3, we have,
13

R — =21
[}
I 214 ohms, answer.
THE WATT

One other very essential unit in eleetrie measure-
ment is the watt.

The watt is the power unit of eleetric eurrent.
The work an eleetric current is capable of doing is
expressed in this unit.

An ampere flowing at a pressure of 1 volt = 1
watt — W,

Therefore we derive the formula:

W=CXE 1
746 watts equal one hersepower. (5)
Example 4:

A battery fan s taking a eurrent of 2 amperes
at 1 volts MUK, how many watts of ewrrent
does it consume?

Substituting in formula 4, we have,
W24 =8
Therefore W 8 watts, answer.

It o sewing machine requires 6 amperes at 6
volts, what portion of a hersepower of eleetric energy
floes it take?

Solution:
Substituting in formnla 4, we have,
W o4 X6 = 3.

Thorefore, W 36 watts.,

Now, according to statement 5, we get horse-
power 34-THi or about 1-16 of a horsepower.

Abbreviations:

Ampere Amp.
Electro-motive force — E. M. F.

PART 111

THE POWER OF THE ELECTRIC MOTOR

There are many mistakes made by persons not
familiar with electricity regarding the power de-
veloped by the eleetric motor. Some imagine that
it the motor is running, even with a very smail
battery, it is capable of running any picce of ma-
chinery, from a sewing machine to a saw mill. The
following explanation will enable anyone to ecaleu-
late for bimself how much power he is getting from
his motor.

The availuble power of a battery motor (or any
other motor) is not determined by the size and
sieney of the motor as mueh as it is by the
ailable current of the battery. The electric motor
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simply transforms the cleetrical cnergy to machanical
energy.

We learn in Part 1 that 746 watts of electrical
energy s equal to 1 horsepower, any fractivtal
part of a 1L 1 of electrical cenergy wouid be that
fractional part of 746 watts.

For instance, 14 H. 1% expressed in watls is 14
tts, or 1814 watt If this number f
to be used for power it could be divided
into volts and amperes, as would be most. practivable
for use in the vase recuired, hut should be daided
acearding to the furmula, volts X amperes watts,
B v

Example:

A man wishes to run a sewing machine hy an
cleetric motor, and believes that 1-16 fist. will
run it at the speed he wishes, What battery currant
will he required?

Solution:
H. o= 1-16 of T46 watts.
1-16 % 746 = 46 watts.,

This mumber of watts can be used in any practie-
able voltage.  For instance, if he had 10 yolts what
current would be required?

Tne problem would be, A4 C X K,

Electricél Lessons

See description of the complete set of apparatus
required. and fumished in The Electro-set at $1.00,
postpaid, papge 91.

What is electrieity?

No e knows!

Many seientists have told ns what they thought
eleetricity was,  But no one veally knows.. We do
know, however, a great many things about electricity.
We know how to use it and and how to manufacture
it.  We light our homes and run our shops with it
We warm ourselves and cool ourselves with it.  We
send messages thousaneds of miles with it.

What a truly wonderful thing elecetrivity ! Every
by, and every girl, Lov, for that matter, ought to

know  something  abont electrieity. 1t's not like
ordin: studies Fverything  about cleetricity s
intensely interesting. Well, let’s start in at the

beginning.  With the help of the apparatus in aur
Edectro-set we'll soon leart many things.

STATIC ELECTRICITY.

When a dry, clean glass rod is vigorously rubbed
with @ piece of dry, warm sitk, a charge of elee-
trieity accumulates on the rod. 1t is called “'static’

cleetricity.
EXPERIMENT NO. 1.

Rub the glass rod in vour Electro-set with the
piece of silk eloth, both having heen previously
warmed and dried.  flold the charged rod next to
several tiny picees of tissue paper. The paper will
hop up towards the vlass rod and stick to it, Iz,

1-A.  Thus we see that a glass rod when rubhed
with silk has a certain power which an ordinary
glass rod bhas not. It has been ‘‘charged’” with

clectricity.
EXPERIMENT NO. 2.

Rub the clectrophorus plate (I'icee No. 2)
a piece of warm, dry fur. Hold the rubbed sul
of the plate near several sinall bits of tissue paper.
The paper will again jump up tewards the hard
rubber plate and stick to it. Thus we see that a
picee of hard rubber when vigorously stroked with a
piece of fur accumulates a charge of electricity.

Experiments No. 1 and 2 showed us how to “gen-
crate” or make “statie” eleetricity.  We used glass
and silk or rubber aud fur.

with

W

¢ .
|
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¢ . f.h amperes, answer,

m
or it he had 6 volts, the problem would he:

A4

& . T 2.3 amperes.
“

i the above man used batteries haing two volts
pei cell, he would be ohlized to use in the first case
five cells Targe enouzh to deliver a steady curvent
of 4.6 amperes.  In the seeond case, three eells large
enough to deliver 7 2-0 amperes,

Now we have found that it is current that is re-
quired for energy and not the motor.  We must use
a4 mutor large cnough to transform  this clectrical
energy into mectanical energy. 1t must not he teo
small, for if it is it will heat under the load and
will not wotk eniciently. If it is much too large it
will absorh a wreat deal of power in friction, and
will not be eficient.

The hest way is to write 1o The Eleetro-set Co.
and tell them how many watts you wish to trans-
form into mechanical cuergy, ad they will he able
1o tell you what style mot s hest adapted to use

(his current most, economically.

d Experiment

Any two different substances when rubbed together
generate static electricity. Some substanees wenerate
hetter than others.  Inoony oxperiments  we used
substarees that would generate readily.

HOW TO MAKE AN ELECTROSCOPE.

An electroseope i w simple instrument for de-
teeting electric charses (ut a picce of puve sitk
threadd G oor X inches long @ A4 at each end of it tie
a tiny cork ball '3 ineh in diamete When finished
the two balls should be 4 inches apart.  Cut off
all lonse ends of Silk amd then support  the silk
thread. at the cer W the Insulating Stand (piece
No. B as shown o Figo 1 B. Owr electrnseope is

e made,
EXPERIMENT NO. 3.

Rub your glass rod onee more with the silk, thus
seharghng't it with eleetrivity.  Bring the rod next
1o the two sispended cotk Tnlls on your electroscope.,
The bulls jnmp towands the tod amd stiek to it for
a mement and then are violently repelled.  They try
to woid the glass rod. The two balls also aveid
one another and hang apart, Now touch the balls
with your tinger.  Their dislike for one another van-
ishies and they once more hang peacefully side hy

side.
EXPERIMENT NO. 4.

Repeat experimert No. 3, hut instead of using the
glass rod, ub the hard tubber electrophorus  plate
with fur and e it. The cork halls on the cleetro
seope act exactly the same as they do for the ghass.

EXPERIMENT NO. 3.

“Charge’ the cork halls on yeur eleetroseope
with the tubbed glass ol until they hang apart
and are repelled hoth by the rod and hy ane anether.
Now bring the electrophotus plate near the balls
(the plate having heen aain charged by rubbing
with fur)  The balls, iustead of heing repelled, as
they were by the churged glass rod, are now greatly
attracted Dy the hard nubber plate. This is strange.
The wlass red and the rubher plate scem to have
different kinds of eleetricity on them.  One of them
attracts the cork halls and the other one repels thent
You are quite right.  The glass rod is charged with
a dilterent kind of electricity than the ruhber plate.

We thus leam that there is more than one kind

of static electricity.  When a glass rod s rubbed
with sitk it accumulates a charge of “positive’” eiec-

[Worl
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fricity. When a piece of hard rubber Is stroked with
fur it aceomulates a charze of Unegative’” eleetrieity,
We now come to an important electrical law and
after  performing  the  above experiments  we  will
readily understand it,

Ancleetrie charge, whether positive or negative,
will attract any wicharged stbstanee, like cork, for
instance,

A positive charge will repel any substance already
charged with positive cleetricity.

A nepative charge will repel any substance
charzed with negative clectricity,

A positive charze  will attract
charged with negative clectricity,

This eleetrical law i< winlly quoted as follows:

Like charges repe! one another, Unlike charges
attract one another.

A pretty way to show how like chitrges of clee-
fricity repel one another may  be shown by the
following experiment ;

EXPERIMENT NO. 6.

Hang the silk tassel in your Eleetro-set on the
insulating stand so that the loo<e threads all hang
evenly downward, Charge the yubber electrophorus
plate by stroking it with fur and bring the charged
Mate nest to the silk tassel.  All the threads will
be attracted to the rubber plate.  They will all
become charzed with negative eleetricity by coming
in contact with the charged rubber plate and will
soon be repelled by the plate, Dbecause, aecording
to our eleetrical law, like charge repel one another.,
When the silk threads are all fully charged, with
negative cleetricity, remove the rubber plate..  They
will now all stand out apart from one another, Iike
the hbristles on the back of a porcupine. ecach one
repelling the other and keeping as far away as it can,

EXPERIMENT NO. 7.

Charge the ~ilk tassel with negative eleetricity,
as in experiment No, 6, When the threads are
repelling one another stroke them all with an ordi-
nary metal table knife.  The sitk threads will again
hang peacefully side by side,

What does this experiment show? The metal knife
carried  all the electrieity away and left the silk

already

any  substanee

threads uncharged.  Why' didn't the wire on the
insulating stand carry the electricity away? This

is a good question

Some substanees earry electricity just as a water
pipe « water, The eleetrieity fiows away through
them, hey are ealled “eonductors.* Other sub-
stanees will not carey or “conduct’’ eleetricity, They
keep it stored on their surfiace and it stays there,
Such substances are  called "insulators,””  Metals,
witer, damp wood, ete., are conductors,  Glass, hard
rubber silk, cte.. are insulators,  The human body
is a fair conductor. Therefore, when we held the
metal kiife in our hand in experiment No, T the
eleetricitly was carried away from the silk throngh
the knife, through the body, through the wooden floor
and down into the ground, nt the wire on our

insulating  stand was “insulated' from  the ground
by its rubber base and the eleetricity eould not flow
away,

THE ELECTROPHORUS.

An electrophotus is an instrument  for collecting
large charges of cleetricity. It consists of a hard
rubber plate and a round metal sheet or cover, with
an insuliting handle.

Follow  instructions

oprrates,
EXPERIMENT NO. 8.

1. Lay the clectrophorus plate on a flat table in
a warm, dry room.  Rub it vigorously with a piece
of fur so as to charge it. 2, Jlold the clectrophorus
cover by its handle and set it down on the charged
plate. 20 While the emer s resting on the plate
tonch the metal cover for a second with your finger.
1. Remove  your flnger and lift the cover by its
handle,  The metal cover now has a large charge of
clectiieity,  If you bring your knuckle elose to the
edge of the cover a tiny. bright spark will leap across
from the cover to your knekle. The above direetiong
must be carefully followed in order to insure suecess.

HOW TO MAKE A LEYDEN JAR.

Get an ordinary glass trumbler with thin walls,
Coat the iuside and outside with the tin foil that
comes with your Llectro-set. The tumbler should be
coated withiiy one inch from the top, both inside and
outside. The tin foil shoukl be glued on and should
fit .moothly and eveuly with no rough spots or sharp
edzes, as shown in Fig. 2. Now take a teaspoon
and set it inside the coated glass so it touches the
inside coating,  We now have g Leyden jar or “*clee-
trie pail.” It may be filled with eleetricity, just as
a pail may be filled with water.

EXPERIMENT NO. 9.

Told your Leyden jar in one hand by grasping the
tin foil ecoating,  Charge your electrophorus as ex-
plained in experiment No. 8 and when the cover has
received its charge bring its edze elose to the top of
the teaspoon in the Leyden jar, A tiny spark will
Jump aeross Lo the spoon, Recharge the cover of the
electrophorus and repeat the spark to the spoon six
or eight times,  (The cover of the cleetrophiorus may
be charged many times from the eleetrophorus plate
without again stroking the plate with fur.)  When
several sparks have passed between the eleetrophorus
cover and the spoon the Leyden Jar will be eharged
with a large amount of eleetricity,  Quite a large
shock may be felt by holding the outside eoating of
the jar in one hand and touching the teaspoon with
the other,

Charge the Leyden jar again, and. holding the out-
side coating, bring the tip of the teaspoon close to
a water or gas pipe. A bright, crackling spark will
leap from the spoon to the pipe.

carefully and sce how it

Let us now review what we have Iearned about
static clectricity.  We have discovered the following
facts:

World Radio Histo
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1. When glass and rubber are stroked with silk or
fur they become charged with cleetricity and  will
atteact uncharged objects,

2. 'There are two kinds of static clectrivity, posi-
tive and negative.

3. Like charges repel one another.

. Unlike charges attract one another.

5. There are two kinds of substances, conductors
and insulutors,

6. Conductors carry or condhuet eleetricity.

7. insulators res we of electricity and
any charges of clectr f mulating upon them
stay on their surfaces and do not flow away.

S, The electrophotus is an instrument for generat-
ing larger eluges than muy be made hy friction or
rubbing only.

u. The clectrophotus is charged byt

a. Rubbing the plate with fur.

b. Applying the metal cover.

«. Touching the cover for an instant.

. Removing the charged cover by its handle,

10. A Levden jar is a picee of wlass (for instance
a tnmbler) coated on both sides, te within an ineh
from ihe edze, with tin foil.

11. A Leyden jar accumnlates large quantities of
electricity when charged.

12. A Leyden jar nay be discharged throngh the
fuoman body or by allowing its inside coating to be
heldd close to a water pipe or any other grounded

ohject,
MAGNETISM.

All of von have seen the smill horseshoe magnets
that may be obtained in any  eorner store.  They
surely seem to have w deep interest for most of us.
What wonderful ad unseen foree gives these little
picees of steel the power to always attraet iron to
them?

Like electricity, no one really knows what mag-
netism is.  We shall discover, however, that maz
netism has sowething to do with electrieity.

EXPERIMENT NO. 10.

Mix up several small pieces of brass with seme
ron tacks. The iren is attracted and the brass is
left behind.  We thercfore sce that there are muc-
netie and non-magnetic metals. B , coppret, wold,
silver, zine and many other metals are non nghetie,
Tron, uickel and cobalt are magnetic,

EXPERIMENT NO. 11.

Dip the horseshoe maguet into iron” filings.  The
filings stick to the maguet and stand out in tiny
bristles like stift wrass, Fig 28,

EXPERIMENT NO. 12 N

Take a small picce of glass in your haml and on
top of it sprinkle some iron lings. Lun the horse-
shue mamnet helow the glass. The little filings dunce
and move abwut with the magnet,  We thus learn
that wlass allaws the magnetic force Lo pass tight
threngh it without epposition,

EXPERIMENT NO. 13.

Repeat the last experimeit, using the sl copper

plate that comes with your Elecetro-set instead of

the ulass.
EXPERIMENT NO. 14.

Repeat vxperiment No. 12, using a piece of tin
instead of the glass.

EXPERIMENT NO. 15.

Repeat, nsing zine.

EXPERIMENT NO. 16.

lepeat, nsing cardboard.

We learn from the ahme experinents that maz
netism ms to pass through ceverything exerpting
tin (which is really iron.  The jron ab<orhs the
magietism beeause, heing masnetie, it is itself at
tracted and allows po magietism to 2o beyond it?

EXPERIMENT NO. 17.

Lay the magnet on a flat surfuce and on top of
it lay a sheet of paper.  Sprivkle a thin layer of
jron filings on the paper over the magnet. Tap the

paper gently. The dron filings will arrange them-
selves i an even desigie of paraliel eurves, as in Kig.
S, These filings represent the “lines of foree” of
the magnet, as they are called.

EXPERIMENT NO. 18.

A pretty experiment may be performed by taking
a picture of the maetie lines of force, as made in
caperiment. No. 170\ pachase of photographic
“hlue print” paper will bhe fowd in your Electro-
sof. Open this padiage inoa dimly it room and
place w sheet of the paper, colored side up, over
the magnet, which has previously been laid on a
hook.  Sprinkle iron filings owr the paper and tap
them irto positim. Now set. the whole arrangement
in the sun for a few minutes. The paper will be-
come Gk Due in eolor. It must net he distrubed
inoany way ot fully Uprinted.” When the paper
s beerme dark blne guickly earry it into the house
and brush off the filings.  Hald the paper under a
water Ganeet for @ moment and then allow it to wash
in raaning water for 15 minutes, A perfeet picture
of the nugnetic lines of foree will be permanently
printed on the paper,

EXPERIMENT NO. 19.

Ty to maguetize o nail by nbbing it firmly in
one direction only with one pole of the magnet. It
will not remnin permanently nagnetized. While it
is in contaet with the horseshoe magnet it will piek
up iron filings, bt when removed it toses its mag-
netie power,  Soft steel will not retain magnetism,
Hard steel will,

EXPERIMENT NO. 20.

Repeat experiment Noo 190 nsing a steel needle
instead of a nail. The needby retains the magnetism
and beeomes o tiny et itself. 1t will pivk up
iron ings at either end,

EXPERIMENT NO. 21.

Tie, picce of silk thiead to the center of a
magnetized steel sewing needie so that it exactly
Ialanee<.  Hang the other end of the thread to the
hook on your insulating ~tand, as in Fig. 4. The
needle will turn wntil it points north and south.
This is the principle of the maymetie compass wsed
on bovs to determine diveetions.

EXPERIMENT NO. 22.

Bring one pole of your horseshoe magnet near the
apsperskead g netie needle, The needle will whirl
viol2 vy aboul until it point< ot the magnet,  Now
present the other pole of the horseshoe  nuymet to
the needle.  The needle will again turn about until
it~ apposite ¢ d points to the magnet.

Any magnet when  freely suspended  between  its
poles witl poi t in a north and south direetion.

Ths we bearn that there is some difference be-
tween the pe'es of 4 mamet. One of them attracts
ane end of e megpetized needle wul repels the
ather etid. e ~econd pole does just the opposite,
i Just as< in ~tatie electricity. we tind the following
an:

A miumnet bas . pesitive and a negative pole
(north and »enth,)

Like poles rcpel one another. Unlike poles attract

one another.
CURRENT ELECTRICITY.

Statie elert ety your will remember, may be either
positive or 1e ative. There s still another kind of
electrivity a-d this new Rind may alsa be either
positive or pecative, It s callest cuirent eleetrieity.
heeanee it aluays flows just like water, through metal
wires.

HOW TO MAKE AN ELECTRIC BATTERY.

Yon will fivd, in your Flectro-set, & piece of cop-
per. a piece of zine, a bhox of white salt called *'sal
amneniae” ok twe little sets of  serews  called
Shinding pouts’ Fach pdece of wetal is drilled
with @ holv and the hinding post must be tightly
serewed into iliese holes,

7
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Take an ordivary glass trumbler and fll it with
water to within one inch from the top.  Dissolve the
sal ammoniac I this water and set the zine and
copper plates into the solution, facing one another,
hut not touching anywhere. A goad plan is te put a
blotter hetween them so they will not touch. Another
good way is to cut a strip of wood from a eigar
box and make the arrangement shown in Fig, 5. Iig.
G shows the complete battery.

EXPERIMENT NO. 23.

Take two pieces of copper wire about 8 inches
long tnd fasten one end of each of them to the bind-
ing posts on your hattery.  This is done hy first
seraping off the thread covering for an inel or so
that the bare copper shows,

Put the othier emds of these wires into your mouth,
one under and one over the tongue.  Yon will ex-
perienee a sour. vinegar faste. Now, plain copper
wires don’t taste sour. These copper wires ddo. We
therefore know that they must bhe different.  They
are carrying electricity generated by our battery.

HOW TO MAKE AN ELECTRIC MAGNET.

You will find in your Electro-set a small waoden
spool, a short piece of iron rodd and a coil of
insulated copper wire, Leaving 3 inches of wire
free for conpections, start winding the wire on the
small spool. evenlv in layers. just as thread i< wound.
as in Fig. 7. Wind as many layers as you can get
on the spool and then twist the last end and the
first end together so that the wire will not unwind.
Serape 1 inch of eaeh el of the wire coil free from
covering, so that we may econnect it to the battery,
Slip the small iron rod or eore ints the hale on the
spaol.  Our eleetro-magnet is now complete.

EXPERIMENT NoO. 24.

Conneet one end of your battery wires to one end
of your electra-magnet wire by twisting the two to-
gether.  Now conneet the ather end of the magnet
wire to the remaining battery wive.  The ijron core

of the electra-magnet will now pick up a tack or
iron filings, just as our horseshoe magnet did. We
thus see that electricity and magnetism have a great
deal to do with one another, for we ca) make a
magnet out of capper wire and an cleetrie eurrent.
EXPERIMENT NO. 25.

In our study of magnetism we made an electric
compass by hanging up a magnetized needle. Usc
this same mugnetic needle again and bring our elee-
tro-magnet next to it. our electro-magnet acts just
as our horseshoe magnet did.

EXPERIMENT NO. 26.

See if you ean discover whether or not an electro-

magnet has two different kinds of poles.
EXPERIMENT NO. 27.

Remove the iron core from our electro-magnet and

see what effect this has upon its strength.

NOTE—Ncver nse the battery in the Eleetra-set
for more than a few minutes at a time. Always
remave the metal plates when through wsing.  When
the eurrent gets weak the battery may he reeharged
by renewing the solution.  Nal ammoniac may he
purchised at any diag store.  You will prohably
want w stronger hattery after yon start your experi-
ments.  “Dry batteries™ may be purchased at any
hardware store at from 1%c¢ to 25¢ each. They are
ten times as strong as the battery in the Electro-set
and will make very strong electro-mignets.

We Lave now learned something about static elec-
tricity. magnetism and current electrieity.

Many more experiments will suggest themselves to
you with your Electro-set. It is hoped that you
will vontinue your researches and will be able to buy
more elaborate apparatus, sueh as motors, dynamos,
statie machinex and finally telegraph and wireless
telegraph instruments. Al these things are infenscly
faseinating and are nnot expensive or diffieult to
handle.

A FEW USEFUL TOOLS

STRAIGHT SHANK TWIST DRILLS
Finest Quality Steel for Drilling in Metal—234 luches Long

No. Diameter in Inches Remarks Price
3637 1040 Right size to tap out for 6-22 thread...... ... . .. ... ... .. ...%0.08
3630 1285 Right size to tap out for 8-32 thread... ... ... ... . .08
3619 1660 For boles to clear threads an 832 sevew. .. ......... ... " .08
3636 Por hales to clear threads on 6-82 serew. . ..., ... .. 0" .08
3610 1-16 Far wiring haoles .07
3611 1-8 .08
3612 3-16 .09
3613 B 00000000a0000500000000 880088808600 505000 Seaeaae e s e 12

{Postage extra, 2 conts enc

h.)

MACHINE SCREW TAPS
For Threading Holes in Metal—Best Quality Tempered Steel

NO. 3614 TAP, for 8-32 thread. each
NQ. 3615 TAP, for 6-32 thread, each

THREADING DIES
S& Inch Extemal Diameter—Fine Quality

NO. 3616 DIE, for &

NO. 3617 DIE, for

DIE HOLDER, for 5 inch dics. A ver
Price, each ....................

(Postage weiy
NO. 3617 TAP WRENCH OR HOLDER, for holding scre

2 thread, cach....... ... . ...
2 thread, each. ... oL,

rood  madel,

Size over all Ax1 inch.  Grips die firmly.

it 4 ounees,
woeatting taps. Extra quality, each.......... 0.25

(Postage weight 1 pound.)
NO. 3620 HACK SAW, 8 inch blade. 2 low priced hack saw for cutting metal. yubher, fibre. ote.
Shipping weight 3 powids, Price, each. with 1 hlade. .o ..o o o o 0 .25

NO. 3621 HACK SAW BLADES, for alve. S inch.

NO. 3622 SCREWDRIVER, good quality, woeoden bandle, 4 ineh blade. Shipping weight 1 pound. Each .16

NO. 3622 WIRE CUTTING PLIERS, made of stamped steel. A very useful and inexpensive pliers, ¢

inches long. Shipping weight 1 pound, each.....
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Condensers, Telephone. ... .. 72 Helix Clips........ ..o 50 e
Condenser, Seuding....... 12, 13 Helix Wire............... Paper, Waxed............. 75
Condensers, Variable..24, 29, 30 High Frequency Coils. Permanon Detector......... 24
Connection Plugs.......... High Tension Cable....... Phono-set ............... 90
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Phosphor Bronze Wire 43 Switch, Reversing.......... 75 Wire, 55
Pin Sockets........ .72 Switches, Antenna......... 15 Wire, 55
Platinum Wire....... .. ... 48 - Switches, Composition Base.. 70 Wire, High 54
Plugs, Attachment......... 56 Switches, Lighting......... 16 Wire, Magnet. ... ....... 53
Plugs, Comecting......... 71 Switches, Porcelain Base.... 56 Wire, “*Nichrome'". . 57
Plugs, Fuse.............. 56 Switches, P'ush Button 1 Wire, Phosphor Bronze., 43
Plugs, Separable........ ... 71 | Switches, Side Action. 74 Wire, l‘l.\tmum 48
Porcelain Base Switches.... 56 Switch, Snap........ ... 56 Wire, 57
Porcelain Insulators 54 Switches, Wood Rase...... 70 Wire, 55
Portable Lamps.. .. l Sympathetic Ink........... 111 Wire, 48
Posts, Binding............ 46 Wire, 48
Posts, Detector.. ... ..., 58 Tape, Frietion............ 55 Wireless Keys........... 13, 14
Potentiometers ........... 26 Taps, Carrent............. 56 Wireless Qutfits, Junior. . ... 41
Push Buttens............. 70 Taps, Switeh............. 46 Wollaston Wire
Telegraph Blanks.......... 84 Wood Base Switches
Quenched Gaps............ 10 Telegraph Goods. .. ... 89-98-101 Writing Set, Boy Scout
Telegraph Keys.. ...
Reading Lamps......... 109-110 l Telephones, Toy | Xerax Tubes.............
Receivers, 'Telephone. . .. ... 35-38 ‘ Telephones, Intercommumicat-
Receiver Caps............. 37 HI2 5000000000000000 , 106 Zinc Rod................ 51
Receiver Cords 37 | Telephone Condensers... . ... 72 Zincite ... oLl 42
Receiver Diaphragms. . . oo &/ Telephone Cords........... 37 Zinc Spark Points......... 58
Receiving Sets, Wireless. . .23-41 i Telephone Ear Caps........ 37 | HANDY INFORMA TION
Receiving Transformers..30 32, 40 Telephone Cord Tips....... 58 Aerial, How to Coenstruct... 117
Receptacles, Miniature. ... .. 71 | Telephone Receivers....... 35-38 Ampere ................. 119
Receptacles, 1'oreclain....... 56 Telephone Transmitter (B:rlelakduém; Voltages, Air. . lig
Rectifiers, A, C........... 93 Tele-set ................. ells, Selenium...........
READ-HEAD Receivers.....35-36 l Tesla Coils.............. Code Chart............... 117
Regulator, Battery....... 7 Test Buzzers...... Coherers, Information....... 27
Relays .................. Test Clips................ Coil Data................ 115
Resistance Wire........... Threaded Brass Rod Condenser Capacities....... 116
Reversing Switch.......... Tin Foil..........o ... Condenser Hint............
Rheostat, Battery........ Tools .............. ..., | Conversions ...
Rotary Condensers......... Toreh, Gasoline........... Definitions, Of Instruments. .
Rotary Dises.......... . Trackage. Klectrie 1 Detectors, Information on... 41
Rotary Gaps.......... Trains, Electric., .. Dielectric Strengths........ 114
Rotary Gap Standards Transformers, RBell ’ Experiments .............. 121
Rotary Switch Lever........ Transformer Coil, 500 Watt 9 Fusing Points............ . 114
Rubber, Al Kinds. ... ..., 51 Tansformer, Oscillation...14, 15 ' Hook-ups ............. 118-119
Transformers. Receiving. .30- 32, 40 How to Figure Condenser... 116
Screws, Machine........... 47 Transformers, "Toy. 76-77 Gravity, Specifie 114
Set Screws............... 58 Transformers, Wirele 7. 8 | Inductlvmes .........
Silicon ................. 42 Transformer lron.. 52 lnstruments
Silicon Detectors. .25, 26, 39, 40 Transmitter, ln-lcphn ...... 45 rel
Silver Rod...... .. 48 Transmitter Cups, Carhon. .. |
Silver Wire Tubes, X-rav............ 95- 96
Shiders ... Tubing, Brass. 000 51 |
Search Lights....... Tubing, Cardboard......... 52 |
Selenium ................ Tubing, Cellulac........... 53 | Minerals, Infarmation on.... 42
Selenium Cells............ Tuhing, Fibre.o . ... . ..., 52 | Ohm ..ol
Sending Condensers Tuhing, Rubber........... 51 Radio Inspectors
Sending Sets, Wircle Tuners....... 20, 30-32, 33, 40 Recei:ing R;nais
Shocking Coils. . . . Resistance Table o
Snap Switch. ... Universal Motors......... 83-85 i Selenium, The Element... ...
Sockets, Fdiswan Selenium Cells, How to Mak
Socket, Kev.............. 56 Vacuum Tubes............ 73 Spark Coil Data...........
Sockets. Miniature.. ... .. .. 71 Variometer .............. 20 Spark Voltages............
Soeckets, Fendant.......... 71 Vihrators, Ficetrieal........ 88 Specific Gravities. .........
Sockets, Pin........... ... 72 Vibrators, Spark Coil .. .. .. 49 Test Buzzers, Information... 34
Sockets, Wall............. 56 Voltmeters .............. 94 Transmitting Ranges. . . 5
Solder .......... 72 Treatise, Electrieal...... 119 120
Soldering Torch 72 Washers, Brass.......... .. 47 Treatise, Wireless Tclegmphy 4
Spark Coil Vibrators....... 49 I Wave Meters.. .. 33 Tuning, Treatise on..... 0 6
Spark Coils.............. Waxed Paper. 75 | Tuning Coil Information. 115
Spark Gaps. Rotary Whimshurst Machine. ... ... 95 Turns per Square Inch..... 115
Spark Gap Points.......... Wire, Aerial. ..o .. ... 55 Units, Electrieal....... 119-120
Spark Gaps............... | Wire, Aununciator. . ..., ... 55 Volt ... ... il 20
Standards, Rotary Gap..... 11 Wire, Construction......... 55 | Watt .......
Static Machine.......... .. 95 Wire, Copper.oooooo oL, 53 Wave Lengths
Storage Cells, Iwy........ 92.93 Wire, Cove oo, 52 Wave Length Calculations... 116
Strain Insulators.......... 54 | Wire, Detector. ... ..., 43 Weights and Measures...... 114
Support Posts,............ Wire, Flexible Cord. ... ... 55 Winding Information........ 115
Stoves, Electrie. Wire, Fuse............... 56 Wire Table............... 118
Switch Levers............ [ Wire, German Silver....... 57 Wireless Law............ .17
Switch Points.......... ... Wire, Ground. .. ... ...... 55 Wireless Telegraphy, Treatise 4
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WRITE YOUR
ORDER ON THIS

Mark X Opposite the
Way You Desire Ship-
ment.

ORDER BLANK

NOTE:

Owing to un-
settled price

Please Do Not Use This Space

Mail conditions it is

Eapross necessary to

Freiaht consult our

Reg. Mail revised price

In=tred Mail Sheet before

ordering.
Date 191

Jo ELECTRO-SET CO. i

LEADER-NEWS BUILDING Enclosed please find $ for

CLEVELAND, OHIO

OVER

DESCRIPTION

Please Write Name and
Address on Other Side

PRICE '

Total |

which please send me the following:

POSTAGE
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ORDER BLANK

WRITE OUT YOUR ORDER PLAINLY ON THE FRONT
OF THIS BLANK AND FILL IN THE FOLLOWING

Name

Street No, or PO, Box. .
Town . ..

Remarks .. . ...

PLFEASE READ BEFORE ORDERING

We strongly advise insuring P P packages,
in thou~ands is lost, it may be your package.

unin=ured packages.

Althonugh not one package
We eannot be responsible for

The cost of insurance is very small: 3 cents for $10.00

insurance, 5 eents for $£25.00, 10 cents for $30.00,

We will aceept new, unused, unmutilated United States stamps in pay-
ment for all orders up to $1.00. without extra charge. Above $1.00 in stamps
you must include 5 per cent extra for cost of handling,

The cheapest, <urest, safest

way to remit money is hy money order

(postal or expresz) or hy New York draft.

Personal checks MUSNT he aecompanied by 10 eents (added tos the face
value of the eheck) to pay the necessary exchange rates to the banks.

In computing postage rvates refer to the table on page 3. You can easily

fignre the right amount to add for postage.

overy article,
postmaster or hy

We state the shipping weight of

Find ont what zone yow are in from Cleveland by asking your
figuring the distance.

In ordering materials by the pound

always allow cnough extra postage to allow for packing weight,
If remitting in coin, wrap carefully and nuse a strong envelope to prevent,

Toss,

NO ORDER FOR LESS THAN 50

CENTS ACCEPTED

Excepting Only in the Case of Minerals and NAA Minerals

HOW TO ORDER

SEE INSIDE FRONT COVER FOR FULL
INFORMATION ON HOW TO ORDER

DON’'T FORGET
That Eleetro-Set Minerals are positively
the only original tested Wireless Miner-
als and are the recognized standard
ceverywhere, Read the testimonials seat
tered thronghout this hook.

Several imitators have recently pnt
ont  so-called  “tested minerals™ under
coined names. In <ome cases they charge
higher prices. Tt we have carefolly snb-
mitted every imitation to our test ex
perts and find them invariably less sensi
tive than our Arlington Tested and Triple
“A” grades. Try Electro-Set Minerals
Once. You’ll use them always.

A TESTIMONIAL
Valdosta, G, May 22, 1914,

After seeine the 1-6 KAV, Tran<former
purchased recently by Mreo Innes Harrell
of this city. [ have fallen in love with it.
FThe instrument certainly meets all re-
quirements and  expectations.

Thanking yvean for your prompt atten-
tion to my enclosed order. T am,

WILLIAM ¢ TTOLDER.
7 N Troup St

o0, Box 604, Valdosta, Ga.

MANY MORE IN OUR FILES
JUST LIKE THIS ONE.




CONFIDENCE

A Letter to the Reader

Dear Friend: —The mail order business is founded
entirely upon your confidence. Here’s the dictionary
definition:

CONFIDENCE, a firm trust or reliance; as-
surance of mind; trust; faith; security; assur-
ance of security.

It takes time; usually, and scrupulous honesty, always,
to establish confidence. The Electro-Set Co. feels
truthfully that it has gained confidence. It numbers
among its friends and customers such buyers as these:

Case School of Applied Science, New York
Central Railway, Pittsburg Board of Educa-
tion, Western Reserve University, U. S. Gov-
ernment, U. S. Naval Militia, North Platte
High Schools, National Electric Lamp Asso-
ciation, Cleveland Fire Department, Cleve-
land Board of Education—

and countless other schools, engineering departments,
laboratories and colleges. Our wholesale department
sells the largest jobbers, mail order houses, department
stores and dealers all over the country.

Our mail order business has spread to the corners of
the earth — to Brazil, Hongkong, Argentine, Hawaii,
England, Mexico, Venezuela, Africa, Australia and
elsewhere. We've established confidence—this is the
reason. One customer writes:

I wish to state that out of three electrical companies ordered

from by people of this town, there is only one who has not

in some way cheated us. That one is the Electro-Set Co.
(Name on request)

We' re mighty proud of our reputation. We're going
to guard it jealously. We can not afford to jeopardize
it. And on this basis we solicit your orders—on the
basis of established confidence — on the basis of our
motto— ‘A square deal for the experimenter.’’

THE ELECTRO-SET CO.
J. S. Newman, Pres.
Arnold Stern, Viee Pres.
A. S Newman, See.-Treas.




BRHIS company solicits your orders on the
basis of absolutely square dealing. Our
| whole business is founded on good mer-
chandise at consistantly reasonable prices.
q Electro-Set Stocks are complete—Eieitro-Set Service
is prompt. Scarcely two years old, we have already
found it necessary to enlarge our plant riree times.
§ We've established confidgnce through fairness, prompt-
ness and good value. 9§ If our prices are lower it’s be-
cause we handle your orders on +mz ! ~ «7x.n and because
our wholesale cutlets enable us to make large purchases
at lowest cost. @ If our prices seem a trifle higher in
some instances remember that the: es: cannot be sold for
less. € Piece for piece and price for price you will save
money in the long run by sending us your orders. € We
manufacture in our own shops and under our own patents
a great number of the items we list. We maintain an
efficient test station for your protestion Qur goods are
passed and inspected by experts. § The illustrations
aad descriptions in this catalogue are truthful and accu-
rate but we reserve the right to make minor changes when
they are advantageous to you. @ “A Square Deal for
the Experimenter.*’
THE ELECTRO-SET CO
J. 8. NEwMaAN, PRESIDENT
HOW TO ORDER

See Inside Front Cover

¥se the order blank on page 127. Write for more of them when you need them

“A Square Deal for the Experimenter”




