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A Treatise on Wireless Telegraphy

(Concluded.)
By H. Gernsback.

UPPOSE you live in the city of Columbus, Ohio. The ment or Commercial wireless operators were wont to do before
nearest state line is Kentucky, about 86 miles in 2 direct the enactment of the law.

3 . - : + With sending outfits the reasoning is almost the same as with
s chn ey sk e ! o e s WD sendingon
KW c]gse T tr’jnsf(i'r:‘ir Col R LRto S ST = In order to select an outfit you must, of ;ZO[(‘III‘SC, l((lnow where
. Suppose your home is in Austin, Texas. The nearest state and R;’“; f:lur]ey?:;ow(l)sx!] é%rscenf(}ien[(lygonetthtl}?caulwfr[g:sss'bugn G
line ig Louisiana, a distance of 230 miles. Thus you could with )

: % order two or more complete transmitting sets. Of course, the
g!ehrifc%qdf)iietnyotu iee,‘l(f:l?rnl'ngiteal:lclz,ndébOEilfi-le(s:o' R s outfits selected must necessarily he powerful enough to cover the
B s poin‘ted out that if you live .within five miles of o Ptervening distance between the houses of the friends, and this
: - ly you know.
Government wireless station you cannot use more than % KW. °Bly y : g . :

, : : : Therefore if you and your friend decide to converse by wire-
g:)s“t;:-i’:. though the next state border might be 100 miles or more less and if the distance berwoen your two houses is 10 miles you
: . : o A 2 . o 3

| Of course if you live close to another state, as for instance, Wi buy cither the E. I, Co. outfits No. 50-10 (;lr 50-15 (5}']0'
] in New York City, you are required to take out a license for any stands for Sending Qutfit, the number Indicates the mileage that
size transmitter, ¥ the outfit wil] cover). Of course, a more powerful set may be

1
'

" used, although there is no particular advantage in doing so, ex-

What the License Is. cept, perhaps, that the incoming signals of necessity will be

b The license has not been created to .muzzle you; it is the louder with the more powerful sets. It goes without saying that

K other way around. Uncle Sam gives you a written order telling. almost ANY receiving outfit which the E. I. Co, list can be used
F you that you can send messages to your heart's content, and no with A

NY of the sending outfits. Bear in mind that the selec-
one can tell you to stop sending, as long as you do not create  tions which they give with their sending outfits do not have to
mischief. be used if not wanted. Thus their “Interstate” outfit or even

The license is free, it costs not a penny. Al that is required  their “Transcontinental” receiving outfit can be used with their
of you is that you are familiar with the law and that you can  SO-%4 set. For if you and your friend live one-quarter of a
transmit messages at a fair degree of speed. mile apart and both of you have SQ-14 Sending outfits, you
Jl ' The law does not require that you take an examination in probably want to have a receiving outfit with which both of you
person if you are located too far from the next radio inspector.  can pick up messages 2,000 iniles distance. In that case you
All you have to do is to take an oath Dbefore a notary public that  would order two SO-% sending outfits only and two RO-2000
you are conversant with the law and that you can transmit a  outfits, or else two “Transcontinental” receiving outfits. If either
wireless message. If you wish to be licensed—and we urge all  you or your friend feel that you cannot afford such a set, why
amateurs to do so, as it is a great honor to own a licenseA— then get the set that you can afford best and that suits you best.
write your nearest Radio Inspector (see below), and he will i

- As you see there is no hard and fast rule about the relation of
B forward the necessary papers to you to be signed. sending and receiving outfits. On the other hand we don’t have

Radio inspectors are located at the following points: (Ad- to tell you that if you wish to obtain two S5.0.-200 outfits you
dress him at the Customs House) : Tequire of necessity a good receiving outfit, else you couldn't
N | Boston, Mass,, New York, N.'Y,, Baltimore, Md.. Savannah, hear the station 200 miles off. A little common sense will help
. Ga.. New Orleans. La, San Francisco, Cal,, Seattle, Wash., Cleve-  evervone decide just what combination to order.
: land, Ohio, and Chicago, 1. Also the Commissioner of Naviga- i

0 Like receiving sets, the transmitting sets are divided into two
tion, Department of Commerce and Labor, Washington, D. C. groups. The untuned (open circuit) and the tuned (closed cir-
In an interview with the New York Times, W. D. Terrell, cuit) ones.
United States Radio Inspector for the port of New York, said The untuned ones have. Ist—a spark coil, 2nd—source of
in discussing the new law:

' ' : power, usually dry cells or a storage battery, 3rd—the spark gap,
“The new law regulating wireless messages will work no  dth—the key.

hardship to the amateur operator. It is the intention first, to . Such outfits can be used only for very short distances and
classify the various operators and place each operator in his should never he used ahove three miles. When connections are
proper class. They will then he Jpermitted to work or play as  made by following the blue prints, which is supplied with all sets,
much as they please, but under an intelligent, general supervision. the pressing of the key gives a strong spark in the spark gap.
Only those stations are affected which are Jear ciiough to the  The spark gap (the open space between the zinc plugs) from the
coastal stations to offer interference, or which work across the smallest to the largest sets. must never be more than one-eighth
o, state lines which brings them under the supervision of the Inter-  to threc-sixteenths of an inch. A
e State laws. T would like to make it very clear that the license Pressing the key long gives a dash, pressing it but for a fraction
~~ costs the amateur nothing, and that the Government is willing of 4 second gives a dot. Combinations of these represent the
 “to facilitate the wireless operators in every way possible to secure telegranhic characters; the code can he learned in a few weeks,
i{' Ry - practicing twice a dav from one-half to one hour. (See Lesson
] é.'«r—‘t..f L'So much for the law. Everybody will now understand that  No. 15, of The . T. Co. Wireless Course.) .
- v is just and fair and that it gives the amatenr a distinct In the tuned outfits, we have in addition to the above enum-
in America. a standing which he does not enjoy in any erated anparatus: 5th-The Leyden jars. or condenser; 6th—
ry. He knows what he can do and what he can’t do. The Helix. or occillation transformer. The Leyden jars change
can a'g'né ‘to him and boss or abuse him, as Govern. the red spark obtained from a spark coil, into an intense blue-
- __‘_i;-:- - v - .
" o x blished on the 151h of each month at 233 Fulton Street, New York. There are 12 numbers per year. The
s 50 ce ang possesstons, as well as Canada. Foreign countries 75 cents a year, . coin as well as U. S.
S.:Egle copies 5 cents each. A sample copy will be sent gratis on request. Checks and money orders
0.

bigger gap does not work.

¥ in order that copies are not mis-carried or lost.
B o o e RN

ust be addre ssed to: Editor, “The Electrical Experimenter,” 233 Fulton Street, New York
7 postage has been included, ALL accepted contributions are paid for on publication. A
C nying them are y desirable.

=

This journal accepts no advertisements.
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white crashing spark. The Leyden jars also create a train of
fast oscillations and go to make the outfit far more powerful al-
though no more battery power is required. The Leyden jars also
give better “carrying power,” as the signals can be heard more
distinctly and not “mushy” as if no Leyden jars were used. For
each outfit the best jars or condensers have been selected by the
company and no changes should be made here.

The helix as well as the osciilation transformer, are, to the
sending outfit, what the tuner and the loose coupler respectively,
are to the receiving outfit. The helix or the oscillation transform-
er is the tuning coil pure and simple for the transmitting station.
Like the tuning coil the helix and the oscillation transformer have
sliders or else clips by means of which more or less wire con-
volutions can be put in the circuit of the aerial. Therefore more
or less wire, and consequently more or less wave length is added
to your aerial. Again there is not much of a mystery here. Any-

;Te) understands it. (See E. 1. Co. Wireless Course Lesson No.

TO

INSTRUMENT @ TO AERIAL

Ze W™
NAIL D o
— BLOCK
E.L.CO. NY.

-

In the larger sets where the battery power is insufficient as
well as un-economical we have two methods open to fill the gap.
One is the Gernsback electrolytic interrupter working on 110
volts Direct or Alternating current. which supplies the spark
coil (transformer coil) with the power; the other method re-
quires the use of a CLOSED core transformer operating without
any kind of interrupter direct from the alternating current supply.
This kind of transformer, however, does not work on the direct
current, not even in connection with the electrolytic imterrupter.
The choice, for this reason lies entirely with you.

The aerial switch is an absolute necessity where both a send-
ing and receiving set is used in one station. If you are through
receiving a message from your friend, you, of course, wish to an-
swer him. You therefore, must switch the receiving set off from
your aerial and switch the sending set onto the aerial. The aerial
switch does all this in one operation.

For sets using nothing higher than a 2%-inch spark coil an
ordinary double pole, double throw switch may be used. For
heavier sets using more power the E. I. Co. Antenna switch No.
8100 must be used, as the smaller switch cannot carry the neces-
sary power.

Sending a Message.

In order to send messages it goes without saying that you
must know how to “tap the lkey.” The easiest way to learn, and
the cheapest way at the same time, is to get a buzzer set as ex-
plained under “Reception of Messages.” With this set, which
represents a first class learner’s outfit, you can send yourself dots
and dashes to your heart’s content until your wrist has limbered
up sufficiently to do rapid sending. After a few weeks’ practice it
will be as easy to send a telegraphic message as to write on a
typewriter. . .

If your friend has a wireless and starts learning the code
with you, it becomes very simple for both of you to soon become
proficient in the art. Each will send to the other, the Morse or
Continental alphabet, which is sent back and forth till the right
speed is obtained. After this certain words are exchanged be-
tween the stations; later on short sentences are sent and so forth,
till it becomes possible to converse freely by wireless.

There is but little adjusting to do when sending. As a rule
amateurs converse with only one, seldom two, and rarely three
stations. For this reason much adjusting is unnecessary. When
using a small set comprising spark coil, Leydgn jars and helix
it becomes first necessary to adjust the Leyden jars. Either more
or less jars (which adds more or less capacity to the circuit) are
used till the spark sounds loudest in the_spar‘l.{ gap and appears
most powerful. A little experimenting will quickly tell when the
right capacity is used. It is tmporiant to understand that the
capacity should be adiusted only when the spark gap is connected
to aerigl and ground. (See Lesson No. 14, E. L. Co. Wireless
Course.) | .

The next important adjustment is in the helix (or oscillation
transformer if this is used in place of a helix) - To change the
clips around on the helix (or on the osci]laf_:ion transf_orm_er) it
is necessary that a small gap is first made in the aerial creuit.
This is done best by driving two nails in a piece of very dry
wood. and connecting the aerial wires to each nail as shown in
sketch. The two wires, A and B are brought close together now
and when the key is pressed down a small spark will jump from
A i B showing that you are charging the aerial and that energy
is radiated from same. Now change the adjustment on the helix
zq‘ oscillation transformer) till the longest and fattest sparks
: °
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jump between A and B. To do ad B a

a point is reached where the spark ca jump any

You know now that you are radiati

and the point on the helix (or adjust

former) should be careiully mark y

time just where the maximum is. It g

you should also note how many or

densers) you are using when making

write this information down, for if & € re <

less Leyden jars (or condensérs) you woul
adjustment on the helix (or oscillation fransforme

above. Now after the maximum “radiation” has 1 as5CeT?
the test block with the nails is discarded an break
aerial wire connected again. You know ne s

is radiating the maximum energy and adjustmen ending

set will not be required for some time to come. Is may
be left undisturbed indefinitely.

We believe that we have madc everything as p as poe-
sible and that by reading this treatise the elementary pos
“Wireless” miust become plain to even the layman. If Ever
you desire additional information, we will be only too glad to
answer your questions promptly and explicitly. it's up

you to get busy and “start something™!!
y

A CURIOUS ELECTRICAL ROCKER.

As most of our ideas associated with electricity and mo-
tion, are linked with the more or less common form of rigi
electrical machine designs. such as the motor, bell, etc., the
apparatus here described is certainly quite a novelty, espe
cially as it utilizes direct current, and the e¢ircuit is not :n-
terrupted or reversed to create a changing magnetic feld as
is usual in direct current apparatus producing motion.

This rocker requires for its operation, a fairly strong di-
rect current of several amperes; such as given by a couple
of storage cells, or other source.

The rocker is shown in the sketch, and consists of t
metal plates, mounted on vertical standards, one of the
plates being of lead preferably (the darker one), and the
other of iron or brass. The rocker shaft itself is of brass,
and has a small V-shaped groove cut in its side at one d
The two edges of the groove rest upon the lead plate edge
and the pendulum is secured in the manner shown.

Usually about 6 to 8 amperes and 1 to 2 volts, is suffi-
cient to cause the rocker to start oscillating or swinging
from a position of rest; and the pendulum may casily swing
over an arc of 30 degrees, in a few seconds time ziter it
starts to oscillate.

The philosophy of this peculiar action, which is different
from any other direct curremt, motion producing apparatus
in general use, is due to the fact that the current of several
amperes applied is sufficient to heat the edges of the groove
on the rocker shaft and the lead plate upon which it rests,
and when this occurs the lead expanding where it is m con-
tact with the groove edge, causes the shaft to turn slightly.
When this happens, the lead quickly cools, and the shait
swings back again, aided by the heating on the other side
of the groove edge and lead plate. This keeps up as long
as current is applied to the apparatus, and if the pendulum
is removed, the rocking bar gives out:=a musical hum.

The Telefunken Wireless Telegraph Company, which has
been experimenting in wireless telephone work in connec-
tion with its general wireless plant at Sayville, has snec-
ceeded in developing a 125-mile range. Tt is said that the
plant has not as yet been able to communicate with Man-
hattan becanse of atmospheric and electrical interference.
Localities in New England, 125 miles away, have been
reached, however.

If you don’t subscribe to the “E: E.” we both lose.

I
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EDITORIAL NOTE.
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This course 1s & comprehensive ireatment of

v4

r
' o v

Experimental Electricity in twenty lessons. Each

7

P~ L .

prinespal elecirical subject receives special con-

IR E@ME%
R

sideration as to 1Is use tn experimental and prac.
tical work. . g

The authors give an cxplanation on oll elec-
trical phenomena, also complete instructions as to
the working of all the Elecirical appardtus, their
conngctions, use, construction, elc.

The arrangement is up-to-date, so that the
course may be used as a texi-book by those begin-

LECIRIAY (©

ning to study clectricity, bub it will be priceless to
the Experimenter, as it will give him @il the prac-
tical snformation le needs, and at the same time
he cwill become cducatéd to 6 high degree, in elec-
trical matters, as ail of the lts_xons cover the
theory as well as the wery essential practical de-
tails.” Everyone interested in electricity in any
way whatever, even though it be ever so siightly,
cannot afford to miss this series of specially pre-
pered papers. No expense Im.r.becn spared in
making special cuts to facilitate tic understanding
of cvery line in the test. i r

These papers have been especiolly written at
great cxpense by well-known authors, who know
the arownd thoroughly, and every effort has been
made to clearly cxplain every littie detail, so thas
he who rupns may read and learn, . -

Mr. Sidney Gernsback, who is Vige-President
of The Electro Importing Co., and a member of
their “‘Engineering Staff,” brings to bear upon this
subject & wealth of outhentic information, gleancd
through his long cxpericnce and studies in the best

By S. GERNSBACK &

W. SECOR..

Technical Schools of Europe. 1 "
Mr. H. W. Secor, formerly of tic ’Engmec_r-
ing Staff’” of The Western Electric Co., has wrii-

ten innumerable articles on electrical and wireless
matters, for the past several years and was col-
laborator with Mr. S. Gernsback on the “Wircless
Course” produced by the E. 1. Co., which has had
@ phenomenal circulation.—THE EDITOR.
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LESSON 1.

“ELECTRIC BELLS, BUZZERS AND
ANNUNCIATORS.”

LECTRICITY, when utilized for signalling purposes,
generally involves the use of electrical bells, buzzers, or
annunciators, and so these apparatus will be described
in order; also the best methods to pursue in properly

witring for same. ) =~

It is advisable, perhaps, to start with a description of
the ordinary wvibrating bell. The action of it is very simple.
and may be the more readily understood by looking at the
schematic drawing, Fig. 1.

a push button forthe control of the bell. The bell acts upon
the principle that whenever an electric current, as from the
battery here shown, passes through a coil of several turns
of insulated wire, there will be produced within the coil and
about it, an electromagnetic field of force, as it is termed.
This electro-n‘lag_netjc effect, produced whenever 2 current
traverses a coil of wire, is introduced in the bell. in the man-
ner 1Ilustral_ed. There are two coils in most bells, but some
types contain but one. Now, if the push button is pressed.

the two contact springs in it are brought together, making

an electric circuit, through which the battery ¢
a current
and so on around through 2 R e

: the electro-ma i

iron frame of the bell. The iron cores of thegrrlxs:xgcn?tl: b?:,ogzg
suddenty strongly magnetized, attracting the soft iron pivoted
armature, which carries the gong hammer. When the arm-
ature is thus attracted. and drawn forward, two thines hap-
pen:—Afirst, the hammer hits the gong, giving out absignal‘
and second, the contact spring carried by the armature,,

Egﬁ}és contact or leaves the contact s¢rew shiown in the

battery circuit, and no current
Hence the armature, which is normally
magnet cores, but i
once flies back to this positian. or away
1sr?on as thxls h(almppﬁns. however, the el
ore completed, the magnets are eneroj 7
ture is again attracted. striking thi gcfgg:d"\a\*m{ortll;; aasmtllrl‘e
push button is depressed. this action continues‘the armature
\fr_:br:_rtmg at a high rate of speed, giving rise t6 a continuous
ul;ngmg‘of the gong. The number of strokes per minute, and
the action of the armature are easily regulated by adjusting
the cm‘z_ic_-t screw, the tension of the armature spring: and
e d _e-.sgx;at!ng the magnet cores from the armature.
2l ating bell-of the so-called iron box type. is

Fig. 2, while.at Fig. 3 is shown a complete elec-

‘ mcbadm,g‘ bell, push-button, battery, wire and

from the magnets; as
ectric circuit is once
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staples for securing it in place. This outfit forms a very effi-
cient front door bell set, or in any other application for dis-
tances not exceeding fifty feet. In Fig. 4, are illustrated, a
few ornamental brass push buttons.

It is not always desirable that the electric signal be
that of the somewhat noisy bell, and for this class of service,
resort is had to an instrument known as a buggzer. This is
n.oth{ng else but a neatly made bell me-
chanism, without any gong or striking arm,
so that the armature in it can vibrate quite
rapidly, sending out a loud buzzing sound,
similar to that of a bee. It is much em-
ployed in offices, or other quiet places,
where the bell is too noisy, or sometimes
1t is used in conjunction with a bell, so that
either the buzzer or the bell ringing, will
indicate one or_the other of two different
signals. For instance, in many private
houses, the bell and buzzer are mounted
side by side in the kitchen, and so con-
nected to two push buttons that the bell
indicates someone at the front door, and
the buzzer a call from the dining-room
table, etc. Sometimes a number of bells
with different toned gongs are arranged in
a set, the meaning of each being quite distinét. Common forms
of the odd gongs are: the cow bel], the cocoa wood; the sleigh
bell; the split gong; the chime gong, etc. A neat and well
made buzzer is seen at Fig. 5.

A recent innovation in the realm of electric signalling
devices is the eleciro whistle. This instrument gives out a
niore or less shrill whistling note, quite distinct from any
other device. It is built on the same principle as the vibrat-
ing bell, excepting that the armature of the bell is substituted
by an iron rod and a thin diaphragm, as shown at Fig. 6.
Whenever current is supplied to the terminal binding posts,
Ter. 1, and Ter. 2, its path is around through the magnetiz-
ing coil, and closed contacts, A. At this juncture, however,
the magnetizing coil has drawn forward the iron disc and rod
shown, and this also moves the diaphragm, to which the rod
is attached. The movement of the rod and disc, simultane-

Fig. 4
ously breaks the contact between the springs, A, and the rod

and its parts return to their original position. In practice,
this attraction and release of the iron rod and also the dia-
phragm occurs at a very high rate, resulting in a whistling
sound being emitted by the diaphragm. This sound may be
greatly amplified and directed by attaching a brass or other
metal horn to the front of the instrument. This arrangement
gives very satisfactory service as 2 telephone call in power
houses or other noisy locations.

The apparatus so far mentioned, form the usual comple-
ment of audible electric signalling devices, but before taking
up the study of circuits and other details,
reference will be made to a very important
instrument, variously called an indicator or
annunciator. A cut of a 6 position annun-
ciator, or one capable of indicating 6 dis-
tinct calls, indivadually, 1s portrayed at
Fig. 7. The annunciator 1s a very ex-
tensively used instrument, particularly in
hotels, and other places, where a great

Fig. 5
number of different calls are to be registered at one central
point, such as a hotel office.

Its principle of

action is based
upon the electro-
magnet, as de-
scribed in connec-
tion with the bell
previously. In
most cases a hell
or buzzer is ar-
ranged to operate
whenever a call is
registered upon
the annunaator,
"Jut the annunciator
itself emits no ap- ' -
preciable sound atpall. Fach shutter or drop, bearing-any desired
namber, name or letter, is normally held out of sight, in the type
shown in the cut. When an electric current is sent from a certain

|

:v
TERMI

MAGNET CIi.

1RON DIAPHRAGH
G.&

TERM.Z
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corresponding push button, however, the shutter is instantly rc
leased by an electro-magnet, and drops down into sight. In th
cut, Nos. 1, 3 and 5, have been re-
leased by the electro-magnets oper-
ating them. The shutters are reset,
to await another call, by pushing up
on a button at the bottom of the
cabinet, after each indication. In
some annunciators this resetting
of the shutters or indicating need-
les, is accomplished automatically
by each suicceeding call. This is
both a good and a bad feature,
inasmuch as the second call may
occur, resetting all previous calls,
before they have been seen or an-
swered. Hence the manually reset
type is generally the most desir-
able. A sketch of the working action of an annunciator drop,
is shown schematically at Fig. 8.

An electro-magnet is arranged with a pivoted soft iron
armature, to which is attached a trip bar, so that when the
magnet is energized by passing a current through it, the ar-
mature will be attracted, raising the trip bar or finger, and
releasing the shutter or drop, which rests on a pivot also.
The shutter is reset out of range of the window in the cabi-
net frame, by pushing upward on a button at the base of the
cabinet. This reset button, B, is secured tn a metal rod. A,
which, when pushed up-
ward, presses the shut-
ter upward also, and the
slanting edge of the trip
finger allows it to rise
and then fall over the
edge of the shutter, thus
retaining it in place, un-
til another call occurs.
There are many different
styles and makes of an- )
nunciators upon the market, but they all operate by means ot an
clectro-magnet and armature of some form.

SHUTTER CR DROP

PIVOT

i
STOP

i

WINDOW,

ARMATURE
Fi16.8

THE WIRING.

For ordinary electric bell installations it is usual to em-
ploy copper wire, about No. 18 gange, B. & S. (Browne &
Sharpe), with two coatings or wraps of waxed cotton over it
for insulation. The number of feet per pound of office and
annunciator wire, used for bell work, etc., is as follows:

Office wire:

No. B. & S. gauge. Feet per lb.
o T ) s a2 % o s o svi s s s vo s 35
Sl Ta s I 55
Wm S e e R R e A 95
Won 08 0l <2 555 i R - e s 135

Annunciator Wire:
No. B. & S. gauge.
No. 18
No. 20 225

The annunciator wire, or common bell wire, has two
layers of cotton merely wrapped around the conductor,
which is then soaked with parafthne wax. It is easily unrav-
elled.

Office wire has two cotton layers braided, which is not
so easily unravelled and consequently more preferable. The
inner braiding is filled with a moisture repellant compound.

The cheapest wire to buy, of course, would be No. 20,
gauge, as it contains the greatest number of feet to the pound,
but it is only suitable for comparatively short lines, as it has
too much resistance for the low voltages utilized in bell
work.. No. 18 is permissible for bell or annunciator circuits
up to a distance oPlOO feet one way or 200 feet of wire in the
circuit. For circuits of 100 feet to 150 feet one way, use No.
16 gauge wire. Circuits from 150 feet to 200 fcet, No. 14
wire, and circuits of 200 to 250 feet one way, use No. 12 wire.
For circuits of greater length than these it is not practical to
ring the bells direct, as they require too much current in
amperes, which necessitate a very large battery to compen-
sate for the volts drop in the line or circuit, and also large
coppet wire, For long bell circuits, the most practical ar-
rangement is that involving the use of a high resistance

- relay, which is actuated directly by the push button and bat-

tery, over the long line; and the relay then closes a local
circuit containing several feet of wire, a battery of a few
cells, and the bell. The relay is wound to a higher resistance
than the bell, and does not require nearly as much current in
amperes, so that smaller line wire may be used. Relays are
quite sensitive, and are the same as used on telegraph lines,
the resistance varying from 20 to 100 ohms or more, depend-

(Continued on Page 28.)
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How To Construct A Simple % K.W. Wireless Transformer
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open or closed core type; probably the closed

core type predominates. The following article

describes how tq easily construct a % K.W. closed core
transformer suitable for operation on a 110 volt, 60 cycle
A. C. circuit. No impedance coils

OST wireless telegraph stations to-day are using
high potential step-up transformers, either of the

or other current limiting devices
are required for its operation, as
it has a magnetic reactance shunt
incorporated in its design,

5HFET FROM
CORE

4 TUBE OF ¢ ! .
rPiRe g The basic design feature of this
Itransformer lies in the secondary

-lawinding ; and this bugaboo of the
average amateur is completely
done away with here, as the
secondary winding employed is
composed of three E. I. Co. No.
8080 block secondaries such as
used in their No. 8050 trans-
former coil.* The secondary vol-

#8080
E..CO. BLOCK SECONDARY

L

4L | tage of this transformer can be
b -

varied from 12,000 to 20,000 volts
FiG. i @ by the variation of the number of
turns in the primary circuit, as
explained later on. The smaller the number of turns used in the

-primary, the higher the secondary voltage, and vice versa. For

the experimenter this transformer will be of great service, as the
three secondary units may be connected in various ways, as de-
sired, either in series or pgu:allci. The primary current is con-
trolled by adjusting the position of the magnetic shunt, shown in

T
R, 2w T LA

accomplished by means of a multi-point switch, connected
as shown in the wiring diagram for the transformer, Fig. 5.

The block secondary coils measure 4% x 4% x 2% inches
long and the diameter of the opening in the center of same
is 1% inch. Hence, threc of these secondaries placed side by
side will measure 8% inches over all, and when built_into the
transformer, % inch clearance at least should be left at
either end, see Fig, 2, so that the discharge will not- jump
in to the iron, and thus short-circuit the winding. This space
at the ends of the secondary should be filled up with insulat-
ing compound, or wood blocks soaked in parafine wax.

At Fig. 1 is shown an enlarged section of the secondary, _
and also the laminated sheet iron core; the iron being made
of No. 30 U. S. S. gauge stock, which comes in sheets 20 x 28
inches;” about nine sheets are required for the whole trans-
former. The secondary core leg, measuring 1 x % x 11%
inches, should be insulated by wrapping around it about ten
layers of No. 6983 E. I. Co. Empire cloth, the width of the

IRON CORE.
rertuy

LAYER TaR
pNLAYER TaZS ria.s

cloth being 9% inches.t The f)rimar i

¢ ? | Y core leg;
u']'cross—sectlon, see Fig. 3, should be insula%ﬁ:-] lb;rmwr:g;?nré
six layers of the same Empire cloth, 9% inches wide, around
layers, 8% inches long, of No.

layers, and connecting these to a multi-po; i
in the diagram, Fig. 5. gl iamites sl
The general assembly of the tran i
' i sformer is shown at
Fig. 4, and, as shown here, the primary and secondary core
are simply clamped onto the two yokes as shown, but
1Ff_'_d_e§rred,‘although It 1s not necessary for all practical pur-
po e tour sections of the cores” may be interieaved in
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The magnetic shunt for controlling the primary current,
and also the general operation of the transformer, is mounted
as shown in the sketch, so that by turning the thumb-screw
on the pivoted, threaded rod, the position of the shunt pole
piece may be moved to or away from the iron core propar.
The clamping pieces, holding the core laminations together,
may be made of brass or iron, preferably brass; and the bolts
shown may be ordinary machine screws and nuts, or stove
bolts. The transformer should be mounted on suitable in-
sulators, as shown. to keep the high voltage secondary cur-
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rent from leaking. Caic should be exercised in connecting
the secondary units, so that the current travels around the
core always in the same direction.

HOW TO BUILD A UNIQUE HIGH FREQUENCY SET.
By Alexander Cortwright, E.E.

HE following article describes how to construct a
very unique high frequency set, which can be used
for various experiments with high frequency cur-
rent, and is also very applicable to physicians’ re-

quirements. It operates directly frem a 110 volt direct cur-
rent and can be plugged into any coir-wnient lamp socket.

The first part to be described is the 1 #-aidr coil, and the
vibrator spring itself, shown in figures 1 au.l 2, respectively.
The vibrator coil is composed of a soft iroa wire core. %
inch in diameter. by 3% dinches long; which is eucased in a
fibre or cardboard tube, % inch outside diameter, having a
wall of 1/16 inch thick. On the ends of tlss hbre tube are
secured two end cheeks 1% inch square by % inch thick,
and these may be made of fibre or hard ruvber. To com-
plete this part of the apparatus the bobbin so formed 1s
wound full, in even layers, with No. 28 B. & S. D. C. C. or
preferably enameled magnet wire.

The details of the vibrator spring, and contact screw, are
shown in Fig- 2. Here, A. is a piece of square brass bar of
the dimensions shown, and is to carry the threaded contact
screw, D. The contact screw may be No. 14-24 or 14-20,
brass or iron flat head machine screw fitted into a hard rub-
ber of fibre disk. as depicted in sketch. The edge of this
disk should be knurled to permit of a better grip on same,
when being adjusted, and it is held in the disk by a lock-nut.
At the other end of the contact screw is inserted a piece of
German silver rod % inch in diameter and 4 inch long; hav-
ing a somewhat smaller stem turned on onc end, to fit a 3/32
inch hole, drilled into the end of the screw. The pillar, C, of
% inch square brass rod. carries one of the spark gap elec-
trodes at its upper end; and the vibrator spring, B, iz also
screwed to it by means of two 6-32 screws tapped into same.

. FIBRE TUBE \ FIBRE IRON WIRE CORE_

\ﬁF
ISR H

g N
=t 4

The vibrator spring, B, may be of about 1/32 inch by % inch
spring brass, German silver, or steel; and at one end is
mounted a piece of soft iron, % inch thick and % inch in
%ilaﬁrr, as shown. At this point is also secured another
serman silver contact, % inch in diameter, and % inch long;

FiG. |
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and .the best way to mount this conta a Is

iron armature, is to drill a hole through the center ol th
iron piece, and have a small stem about 3/32 inch

turned on the German silver contact, which n
passed through the hole in the iron and riveted over.

This high frequency outfit employs step-up trans-
former of the Oudin type, which is illustrated in detail at
Fig. 4 The basis of construction for this coil is a hard rub-
ber or fibre rod, % in. in diameter by 3 in. long, having a hole
drilled in one end, in which is placed the lock-nut securing
the brass rod, passing through the center of the hard rubber.
The secondary of this Oudin transformer is wound about one
end of the hard rubber rod, as shown, and the starting lead
is connected to the metallic rod passing through the center
of the hard rubber. The size of wire used for this coil 1s
No. 33 B. & S. enameled copper magnet wire; and the first
layer is wound about the hard rubber rod, making its length
about % inch. Forty layers of this wire wound evenly 1s
thus placed about the end of the hard rubber rod; a_nd be-
tween every wire layer is inserted a layer of four mil (.004

“6-32 SOREW z - s
o o KNOB
HOLES T9 |
co% 4 T e NeS45
.L@ | i ¢
~ ~ Wi 7sBRASS ROD
8 ‘,LLZ{ —H—
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inch) paraffined paper, as the voltage stress in this coil is
very high#*

Having wound the secondary of the Oudin coil, the
primary is next constructed, and it should have a clearance of

Fig. 8
*The E. I. Co. furnishes the completer secondary for this coil for $450.
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the Oudin coil; or if the discharge is passed betwee

N . it and the secondary 32 lectrode mounted on the vibrator post C, ang
a.t. least 3 inch all around between it ad of fve Wirfeion—"m vahl% din coil terminal; a very heavy % inicke o the
winding. The primary winding is compose e cing center Oud is obtained, which is of great Th eady
};T]o. 14 B. Stz)oS. l%é . E. or enan'}c‘}}ed maglneit vg:,%’inSp;ans- flame d;s&:hairgeflsr (()]efilonstrations o €rapeuticy|
the turns about in rt e complete 5 also fo . 4 i ‘
former :houhli] be ;wlecxcec?p?n a small, shallow wood boxi ‘a}f’ﬁisazpparams can readily t;]edmou}r]lted complete ip one
about 2 inches deep by 4 inches by 4 inches, and then poured of the E. 1. Co.'s Type B:‘P°16‘5 < dma ogatf)y cabinets, pri,
full of insulating compound or paraffiine wax. 65 cents, as shown in Fig. 6, and a number of treatmeny
tubes and geissler tubes may be mounted in the cover of the
N d £

= L0 inet. The apparatus is best provided with a Separable
' b ;?gglf;ent plug, such as the E. I. Co. No. 7500, togethes
with a 6 ft. length of flexible lamp cord Neo. 14 B'& s
auge, with an attachment plug at its free end, enabling the
3sget to, be readily com}ected to any convenient lamp sockes
supplying 110 volts Direct Current. ; '

This instrument is yvxde,ly used by the E ecgro_-Med1;a1 pro-
fession, for various kinds of treatments, and it is particalarly
- 4 3 efficacious in the treatment of nervous diseases. '

7 : @ The application of high frequency currents to the body in
g

?
—_— 5 ious ways, was first developed by Prof. d'Arsonvaj of
CONDENSER- Fe.3 I)::_xi:u and 1}1,e made a number of different htests,dto ascertain
Before impregnating the transformer, however, the out- the effect of various currents applied to SiEiDOUENETINE.

side lead of the secondary coil should be soldered to the
primary winding in such a manner that the current will
travel around the coils in the same direction, as will be seen
by looking at Fig. 4,
. One of the most important parts of this high frequency
mmstrument, is the small condenser shunting the vibrator
break and Oudin primary winding, as shown in wiring dia-
gram, Fig. 5. This condencer is composed of 50 sheets of
tinfoil 2% inches by 3% inches, placed between black E. 1.
o. Empire paper leaves 3 inches by 4 inches, this paper be-
ing about 10 mils thick, corresponding to the E. I. Co.’s
stock No. 6473. Every other tinfoil sheet (E. I. Co., tinfoil
No. 6251), should have a tab projecting from opposite ends
of the condenser, as shown in Fig. 3, and when it is assem-
bled, all of the tabs at either end are joined together to
form a common terminal A good method of joining the
tabs together is to use a machine screw and nut, and also
a couple of washers, clamping the tinfoil ears between these
washers. The complete condenser is clamped between two
fibre pieces as in Fig. 3, slightly larger than the Empire
¢ cloth. Four stove bolts through the corners hold the fibre £
] pie'Igﬁs toget‘her.f . 5 5 i " FlGc. & :
e action of this aratus depends upon the act that ! 2 . 5
the vibrator breaks th:pflo volt cixl-)cuit thrgugh the primary ing different frequencies. When the current applied d_xd not
have a frequency greater than 15 cycles per second it was
33 found that a succession of separate or “Clonic” Muscular
i Sy /“PRIMARYL Contractions were produced. With a frequency of 20 to 30
z cycles per second a series of continuous contractions or in
other words, a “Tetanus,” or “Tonic Spasm,” occurred. When
the frequency of the oscillations or currents were increased
beyond this point, the Tetanus effect was also increased. When
a Periodicity of altermation approximating 3000 cycles per
second, was employed, the maximum intensity in the mus-
cular contractions took place; and a further increase of fre-
quency caused a de- o
crease in the strength <w— o= —-ﬂ
of the contractions, :
until at a frequency
of 10,000 cycles per
second absolutely no
effect was produced
upon either the Motor
FlG. 4 3 or  Sensory Nerves.
: eéefore argual-
the Qudin transformer, and due to the fact that quite a teTmating or oscillat-
giavy arc or spark occurs at the vibrator, when it breaks the D€ current, which a]. ; r
circuit; the condemser charges and discharges a great mumber teTmRates at 10,000 or i
of times per second, thus giving rise to the generation of high m(:ire cycles per sec- |
frequency oscillations; which pass around the circuit, through 9B¢%. 15 termed 3

- - 4 # i

‘condenser, vibrator gap, and OQOudin primary winding. ngh, Frequency = T L EE

of course, sets up corresponding .high frequency oscil. %’]"eﬂt’ . fron;n a m 1

; ‘the ondary winding of the Oudin coil, of very .erapeutical point of _ i
voltag % secondary induced oscillations are ViEW- Fig. 7

In figure 7, is shown a set of vari s elec-
trodes containing different stages ofn\?giui};??efgrg:ﬁ: li-
_ cation of High Frequency Currents, and for a more de:md

OUDIN coiL explanation of the method of applying these currents to the
) . body for the panious diseases, etc, the reader is referred to
nt Treatise on the subject, by Dr. Frederick
5 Electro Therapeutics,”” which is sup-
E. 1 Co. at $L15 prepaid, and for those readers.
o e desirous of obtaining an exhaustive Treatise on
subject which covers High Erequency currente, and all
Electro-Therapentical a ratus for ph
. Strong’s work entitled, ‘ﬁaigh Frequenc

_Postpaid, is highly recommended
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Recent Developments in the Work of the
Federal Telegraph Company

By Lee De Forest, Ph. D.

HE Tederal Telegraph Company is unique in several
respects. Among these, it enjoys the distinction of
employing no press agents. Consequently in the East
almost nothing is known of what is being doue in the

West. This is, of course, regrettable from a technical standpoint,

The present chain of stations of the company comprises
those at Seattle, Portland, Med{ford, Central Point, Sacramento,
Phoenix, San Diego, El Ig’aso, Fort Worth, Chicago and others.
Though messages have been sent from San Francisco to Chicago,
the service is not of the same character as that maintained on
the Pacific Coast, which latter is strictly comumercial. The
largest of all these stations are those at San Irancisco and
Honolulu. Each of these has a power of 40 kilowatts, which

is to be increased to 60 kilowatts,
fen €D i
@ FiG. 3
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We operate under the Poulsen patents. But the apparatus
imported from Denmark in 1910, showed many commercial
defects and lack of reliability. The cooling appliances were
inadequate, and the-insulation faulty.

The systemy, as now in use, 1s. the simplest imaginable,
particularly at the transmitter end, Referring to Figure 1, E
1s a direct current generator of 500 to 1,000 volts or even
more, D are choke coils intended to prevent the alternating
current from the arc flowing back to the generator and also
intended to keep the generator direct current constant, A is the
arc itself, B a tuning or loading inductance and T the antenna.
The arc itself plays between a copper positive electrode and
a carbon negative electrode. It is always water cooled. It is
in an intense magnetic field, and the atmosphere surrounding
it is usually illuminafing gas. Where this cannot be obtained,
denatured alcohol is used instead. If desired, ether can be
added to the denatured alcohol. : _

In this system the transmitting key is used, not as in most
stations to c}\;ange the amount of energy emitted, but only to
alter slightly the wave length. This is accomplished by con-
necting the key K as shown across one or two turns of the in-
ductance B. When the key is pressed, the wave emitted is
lengthened by say five per cent. So that all the time trans-
mission is going on the antenna is radiating. This makes
matters interesting but unsatisfactory for the amateur 'inter-
loper who naturally fails to separate the two waves and inter-
pret the messages. The wave not used for receiving. whivn
is usually the shorter one, is termed the “compensation” wave,
and the tuning at the receiving station must be sufhciently
sharp to ensure that the compensation wave shall not be heard.
It has been found that smaller amateur stations even In the
neighborhood of the twelve kilowatt station cannot tune up
to the longer wave, and this fact ensures their reception of
what may be called reversed, and of course unreadable mes-
sages. We feel responsible for a state of thorough disgust
on the part of said amateurs. ‘ ‘

Furthermore, when in the immediate ne_lghbo::hood of a
powerful station of the Poulsen type, the received signals from
other stations are considerably fainter when transmission is
going on from the arc station. This may be due to either a
surplus of energy passing through the detector and rendgr}ng
it insensitive; or to rendering partially opaque the transmitting
medium by the undamped radiations. I must admit that I
cannot see just how this latter alternative can be the case
though it is difficult otherwise to explam the fact that even
with the Audion detector the smothering effect is shown. For
the effect mentioned, the are may be as much as five miles
distant, from the detector affected, and vet the signals from
spark stations will drop to a marked degree. i

It is of interest that the arc length or changes in it have
practically no effect on the radiation, at least for telegraphy.
For telephony, the constant conditions required are naturally
more severe. For telephony, the double circuit arrangement
shown in Figure 2 is used. The conditions being more critical
in this case, the operator is required to watch the arc and

o

keep it steady by occasional manipulation, The skill requir
s not great. N . -
The receiving circuit ordinarily employed is sh in Figure

3. The coupling between the antenna circuit a he - ¢
circuit is usually very loose. Thus with pancake shaped.¢ supling
coils such values of the angle between the coils as 88° are usual.
This is exceptionally loose coupling and ensures sharp tanming

a quality unattainable in spark systems. The tuning is ren
ably sharp and we have done much work in the directic
eliminating damping in the receiving circuits. In parti

we have found it necessary to avoid leaky condensers. Ar
because of the undamped nature of the radiation we « ge
all the advantages of loose coupling.

The detector used is the ticker. The old-style ticker 18 au
intermittent contact operated by an electric buzzer. The con-
tacts themselves are between two gold wires, otie of them
fixed and the other attached through an insulating piece to a
diaphragm which is maintained in continual vibration by the
buzzer armature. The contact wires are connected to the
terminals of the tuning condenser in the closed tuning circuit
and also to a considerably larger fixed condenser (value about
002 mfd.), which latter condenser is also connected to the low
resistance receiving telephones. The action of the ticker is
to permit alternating currents of large amplitude to build up
in the secondary tuning circuit, and at more or less regular
intervals to discharge the variable condenser through the tele-
phones producing at each discharge a click. The telephones
are the ordinary 75 ohm double head band type. The note
produced is not a pure musical one because the ticker cannot
be arranged so as to interrupt the alternating current which
charges the condenser at the same point of the cycie at suc-
cesstve interruptions. In consequence some clicks are louder
than others and the note is not clear. It may be characterized
as a hissing sound not altogether agreeable to the ear. If a
rectifier is placed in the ticker circuit the note becomes much
purer. But the signals are weakened.

The difference between the two waves emitted from the
transmitter is' small. Thus when the sending key is up the
wave may be 3000 meters and it may be 3150 meters when the
key is depressed.

An efficiency of twenty per cent. is considered good for
the Poulsen transmitter. Though this is only about one-third
what is obtained by the use of the quenched spark, vet it is
found that in practice we can work far greater distances than
with the latter. This may be because the ticker telephone com-
bination is by far the most sensitive and efficient detector in
existence.

As examples of what is done as regular service, we work
from Los Angeles to San Francisco, a distance of 350 miles
with 12 kilowatts direct current. San Diego, with 5 kilowatts
D. C. is in communication with San Francisco at night In
the winter. the conditions are naturally much better. \With 12
kilowatts D. C. we even work from San Francisco to El Paso
ip the daytime, a distance of 900 miles; not sufficiently con-
tinuously for commercial service but still very frequently; it
being practically a daily performance.

The power utilized is limited by two considerations. One
of these is the capacity of the antemnna and the other is the
voltage at the arc We have worked up to 1200 volts but

g
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higher voltages than this are not excluded. As to the an-
tennae, we have adopted as standard the double harp, twin-
mast system. Its coustruction is clearly shown in Figures 4
and 5 which are those of a typical antenna of 0.005 mid. ca-
pacity. The new antenna for the large South San Francisco
station is supported by twin towers 440 feet high, 600 feet
apart. The antenna capacity is here 0012 mfd. Because of
the low voltages employed. insulation difficulties are minimized.
The type of tower now used is tdangular in cross section
and does not taper. For it special timbers have to be sawed.
The plan of the guying system is shown in Figure 6. It wili
be seen that the construction lends itself to great rigidity. As

25
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the results of our tests with the 12 Kilowatt statious we have
reached the conclusion that this type of inasts and antenna
s the best for our system. In some of our stations, we
employ the flat top aerial of less height for receiving
regard the flat top aerial as inferior to the harp type. The
harp type also has the mechanical advantage that Dy its use
the danger of twisting of the spreaders disappears.

The ground employed is the radial type with connection
to earth at outer points. It is shown in Figure 7, where S
1s the station house. The ground wires,” which are buried
two or three feet below the surface radiate in all directions,
and are heavily bonded together at their outer extremities, B

At the South San Francisco station, the antenna current is
about 40 amperes when 35 kilowatts is drawn from the direct
current generator at 600 volts. The Honolulu Station is ex
actly like the South San Francisco one. The system as now
improved is simple in operation and instaliation. As evideace
of this, Mr. Elwell. Chief Engineer of the company, went to
Honolulu on two days notice, and within sixty days the Hono-
lulu station was in operation. Aund yet in this case there
were considerable difficnlties to be overcome. All the appar-
atus and supplies had to be shipped irom San Francisco. and
the Chinese workmen, who were the only ones available, would
not work at heights above one hundred feet. The distance
covered by this station is 2300 miles. Since August, not less
than 1500 to 2500 words of press have been transmitted daily.

AN 5 2
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1 There are in addition a considerable number of paid mes-
| sages. The rate is 25 cents a word against 35 cents of the
cable companies. At the present time, we can operate up to

8 in the morning. \Vhen the new 60 kilowatt sets are installed,

we expect to operate throughout the day.*

Between Los Angeles and San Francisco two to three
hundred messages are sent every day, and this is strictly paid
] business, of a kind where accurate service is required. Of
course, a certain type of customers is specifically catered to.
J Thus the California Fruit Growers Association do much busi-
ness between Los Angeles and San Francisco. They demand
a thirty minute service, that is, between sending. the message
i and receiving the answer, and we have kept up that service for
over a year now. This is a very strict test because these
. messages are all in an unpronounceable code. The Publishers’
Press Association has also used our service from five to nine

in the evening for a period of ten months or more.

An extremely interesting phenomenon has been observed in
this work with undamped radiations of slightly different wave
lengths. It is that at certain times daily, practically throughout
the year, and under certain meteorological conditions, very sur-
prising variations in the strength of the received signals occur
when definite wave lengths are used, and only when these

\ wave lengths are used. For example, the Los Angeles station
works with a wave of 3260 meters and a compensation wave
of 3100 meters, and the shorter wave is radiated continuously
with the exception of the time during which the dashes or
dots are being sent.

Now it will suddenly happen that the longer wave will
become very weak or even be entirely lost at the San Fran-
cisco station, distant 350 miles north, whereas it will be re-
ceived with normal strength at the Phoenix, Arizona station,
distant 300 miles to the east. Nevertheless the shorter com-
pensation wave, which differs in wave I_ength by only about 3
per cent., will be received in San Francisco with full strength,
or even with greater intensity at times.

This phenomenon of the extinction of the waves occurs
frequently, particularly at our stations near the Pacific Ocpan;
for weeks it was ohserved every evening and at other times
was entirely absent. In consequence the operators have ar-
to send on either of the two waves used.

e duration of this fading effect is often several hours

1 then it suddenly vanishes and tliereafter both
intensity. This alteration of intensity
sometimes for the other. and
‘mentioned case the operator

receive clearly. Usually,
Of Orm: ensity ; in
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fog, etc. But the persistency with whigh
the fact that no am?tlmt c;i tuning at g

: remedied matters akhough simultane
s re recciving tlns wave perfectly, prcventgutslir_.

anation on the grounds of atmosgherie ab-

an explanation as 1S emploved to ciar up
ton at long ranges.

impossible that wave of 3260 meters pre-
viously of satisfactory imtensity can be absorbed completejy
Jistance of 350 miles while at the same hme. a wave of
3100 meters remains of full strength. And thrre is not mush
‘o be said in favcr of the assumption that alterations of the
refractive power of lew-hanging cloud banks or of l‘:lycrs of
clouds produce ber.’ing of the wave trains wi. i causes
them to pass over the recewving station, while at the same
time waves of only 5 per cent difference in length are received

as well or even more strongly (as is frequently observed).

It is however possible, that under certain atmospheric con-
ditions, which may be caused by clouds or masses of fog (which
are found with great regu{arlty at _certain seasons on the
Pacific coast), or by partially ionized masses of air at
greater heights, the energy of the upper part of the wave may
De deflected or bent downward. Dr. Eccles at the Dundee
meeting of the British Association pointed out that a bending
of the wave as it traveled might be produced if the upper
layers of air were even partly conducting. The appearance of
the bending wave front as it travels from left to right is
shown in Figure 8 Under such conditions there are acting
at the receiving stations two trains of waves which have trav-
eled over paths of unequal lengths or which have traveled
with unequal velocities, Consequently there will be a phase
displacement between them and interference at certain locali-
ties. These are the nodes at which total or partial extinction
of the oscillations occurs.

The possibility of such an interference has already been
wentioned by several authors in their speculations concerning
the propagation of electric waves over the surface of the earth.
For example, Professor Pierce, of Harvard University, states
in his book: “Principles of Wireless Telegraphy,” “The upper
layers of the atmosplere which have been rendered conducting
through the action of sunlight, may act to a certain extent as
reflectors of clectric waves and thus limit their propagation
over the suriace of the earth; the transmission would then
be superior in the day time, with the exception of the case
where a possible interference occurred between the direct and
reflected waves. This interference, if it exists, would strengthen
waves of certain length and might annihilate waves of different
length, so that this interference could be made of assistance
by altering the wave length by an amount corresponding to
half the period. No such effects however have been observed.”
. Dr. Pierce’s conclusions regarding the superiority of day-
light transmission are. as you know, contradicted by the ex-
perimental results. The ionization of the air at lower levels
is able to counteract the influence of the reflection at the
upper layers. On the other hand I believe that there is now
ample evidence to concede the existence of such reflection as
darkness approaches. In Figure 9, the conducting layer of air
%} g zslsg}“;;;g‘\‘_i“d the path of the wave with its reflection at

How shall we account for the fact that the reflection effect
was not observed till recently? In spark telegraphy two waves
?‘f nearly equal length were rarely used (with the exception of
1:&;“5'{ of _tthose Yue to coupling of the open and closed oscil-
n.ﬁssﬁmclrcur 5). Alterations in the wave length used in trans-

are seldom attempted or else are of considerably greater

tnat 1§,

Tt il

Clearly 1t

FIG. 8 @ e Q@

magnitude than those used in our work with continuous oscil-

lations, which latter there{or 1 t i
vhich 1 retare bring the desired effect into
gfe?lk‘r Prbommel}cc. It would be interesting to observe whether
Ejm! Ar obscrvations have been recorded with sustained radia-
tom;h:lpﬂol‘t‘}}erl chnlates. hor whether these effects are Lmited
icular atmospheric conditi ities i i
we have observed themf) B T
3 tBec?use- of the great commercial demands on the stations
px-efo'lne present time I have not been able to undertake
ul series of observations altering the transmitting wave
small steps in order to ascertain between what
'tl;\ these effects of interference or
igh maxima and minima. BRefore an
mnade and practice must work

Institute of Radio Engincers, at Fayer
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A ,,‘;f,',!_,e;;;;g i‘,“‘mf‘;ggg;" amonthly prizes: PIRST PRIZE $5:00; SECOND PRIZE $2.00; THIRD PRIZE $1.00.
lies, parts of materials must be of “E. 1. Co P :nak":w ,I‘,‘"c"lll W!lh fly Apparatus, or old material, In or er to win a prize, the apparatus, goods, sup-
{,biné Lt ;;ewl el?eﬁ’ she :"}“; ”’l“ ch?"“ lg Py o pr:g: original the idca, and the more “E, I. Co.” goods ure used in accomplishing the new

Read the following article by Mr, Gernsback., You will note that he uses nothin, " 1y 1

; g It regular “E. I, Co.” stock materfal, except the bottles.

He has i?ﬁdn;;c%e;;u"‘:{ﬁlbg“:ﬁ*;i:;{ ltlb:d ¢lectric bell, am well as the ofher articles, This {: the kind of arficle which w(;ns a $5.00 [lll'ilc. Suppose
P Ly ¢ not—we'll 4 n’i oW eaky it I8 to win a prize.  Asd remember, it's the {dea for which we pay the prize, never mind if 3t iy
wefl wsitten up or not—wical attend to that part,”if you have no experience in writing articles,

qu to Make an Electric Carillon

By H., Gernsback.

HE f?ilowiug musical instrument, which is played like such a manner that the wooden ball strikes against the bottle
¢ pRoi@a e made by any one handy with tools; on the forward stroke, NOT on the back stroke. When all
it will afford genuine entertainment to persons who  the bells are attached securely, they are tested out with about
care for this varicty of musie, which is not unlike three or four dr cells, and the clapper rod must then be

the kind produced by the xylophone. bent and adjusted till each bottle gives a clear, pleasing note.
The instrument originally was con- ! ;
f

ceived by the writer, when he was about

s

. -

FIG.1

If the adjustment is right, the noise of the clapper itself

.:r_. d not be noticed. If the sound is too loud for certain
:5, 4 layer of cloth may be wrapped around the

1 J ich softens the sound considerably,

ig. 4, is simple, and consists of a hard-

d, B, a brass rod, R, and wooden keys, K. These

d

of the same width as the keys of a piano, and
lonig. Th?' should be absolutely square
uld come close together without binding

rod, R, goes through cach key, as

up. The rod itself is held u

ns of the wooden blocks, V.\P.
touching cach other by brass or
also fit the rod, R. These wash-
ick. Under each key there
y carries another contact, so
ake contact with S, A
¢d to the board,
purpose to raise
ed. A flexible
~of key, as
c simple or as elabo-’
are given, as it is built to

s
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periods, a larger battery, with cells in multiple, or better,
storage battery should be used. It is, of course, understood,
that as many keys as desired ¢an be depressed simultaneous
ly, the bottles will sound as long as these keys are depressed.
The keyhoard
may be placed at

(! Cz‘ Ca Cs Cs Co C; Co
{ y any distance
| ( J within reasonable
7] nE limits, from the

bottle rack, and

H

= | if the wiring on
= [ the rack is care
= ! I ., fully concealed

T Ki | Ko | Ks |Ks |Ke [ K, | Ke ] and the instru-
L £ ientanade s esants S Dol | mehit placed on a
@ stage with the
- bells turned
[N away from the

, - audience, and the
keyboal:d behind the scenes, it will mystify many persons, as
the carillon seems to be playing without anyone touching it.

1 FIRST PRIZE $5.00.

HOW TO CONSTRUCT AN OSCILLATION
TRANSFORMER.
By S. W. Hector.
IN the present stage of Amateur Wireless Telegraphy,

the transmitting set must be loosely coupled to the

aerial oscillating system, so that the wave-form shall

be as smooth as possible. When ordinary helices or

single coil oscillation transformers are employed for tuming

. the high poten-

tial condenser
circuit, with
that of the

aerial, the wave
emitted by the
aerial is usual-
ly  double-
humped; or of
an interfering
nature. Such a
wave possesses
characteristics that make it extremely difficult to tune out in a
receiving station. "

Hence the Government Wireless law exacts that all
licensed wireless stations, whether amateur or professional,
shall emit a pure wave. At Fig. 1, A, is shown the nature
of a double-humped wave form, resultant from the use of a
helix in the transmitting set; while at B is depicted a prac-
tically pure wave form, having but one pronounced hump or
peak. A double humped wave-form is made manifest in re-
ceiving, by the difficulty encountered in tuning it out. A
sharply defined wave-form, such as emitted by a well-tuned,
loosely coupled transmitting sét, is very easily cut out on the
i receiving apparatus, generally, and, therefore, every amateur
should use a transmitting oscillation transformer, not only
for the above reason, but also the sending range, in most
cases, is greatly enhanced by its employment. j

The oscillation transformer here described can be easily
and cheaply made by anybody, in a few minutes’ time. It

" requires for its con-
— - struction two of the
< E. 1. Co, No. 9270

spiral helices, shown at
IYig. 2. Having pro-
cured the hclices, the
centre binding post
should be removed and
» remounted %% inch
from the centre of the
helix, leaving the cen-
tre hole clear for the
brass guide rod, R, in

|
i
¢
'
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ass rod, R, may be 3/16 inch stock, threaded for
abggtc lbi?csh at either end, with a No. 10-24 die (E. I. Co. No,
6426 Die), or other convenient thread which the maker may
have at hand. Two nuts, No. 10-24 thread, are placed opn
either end of the brass rod, to secure it in position on the
standards. The two helices No. 6270 may be mounted face
to face, or back to back. The latter method gives the great-
est facility for attaching the connecting wires.

Usually the inside turns of the helices are employed, but
this depends upon the size of the sending condenser. The
position of the two helices, with respect to one another js
varied until the maximum current is radiated- in the aeria]

%3270 HELICES

*3000
/ STANDARD
. - 9 78 1N
N i

circuit with a smooth wave form. A small space usually
exists between the two helices, when properly tuned. The
connections for the oscillation transformer are shown at
Fig. 4, for a spark coil transmitter. Here, A, is the
aerial, G, the ground, HM, the hot-wire ammeter, anchor gap,

ScC.

[
Hé'
@K

or geissler tube to indicate when maximum radiation occurs,
OT, the oscillation transformer, C, high potential condenser,
SG, spark gap, and the balance of the instruments as indi-
cated. )

EXPERIMENTAL ELECTRICITY COURSE.
(Continued from Page 21.)

ing upon the length of the line.
with relay is shown at Fig. 9.

In this arrangement, whenever the push button is de-
pressed, current from the battery is sent over the line which
actuates the relay electro-magnets at the other end. The
magnets then pull forward the iron armature shown, closing
the contacts of the local circuit, and allowing the bell to ring
from its local battery. A spiral spring holds the relay arma-
ture. normally .away from the magnet poles and contact
screw, leaving the local bell circuit open.

In general to ring an ordinary bell of medium size, the
battery required either :
of dry cells or wet
cells - (sal-ammoniac-car-
bon-zinc), is about 2
cells for circuits up to
50 feet, one way; cir-
cuits up to 75 feet 3
cells; 100 feet 4 cells,
etc. The number of cells &8
req%r%(il. will fdepend Fic. o
upon the size of the bell tobe operated and’ he
creuit. The standard sizes of bel{) gongs va;]y ffhreoqi\c%g'i:gcgés tup
to 12 inches, the latter requiring about 8 dry cells to operate on a
circuit not exceeding 75 feet in length one way.

A long distance be]llcircuit

2000'LINE REL AY CONTACT

i

20 OHM RELAY
MAGNET 3

ctro Audion detector is being rapidly adopted in
amateur and commercial stations. Its great
constant adjustment, and wonderful sensitivity

f its leading characteristics.

a
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One of the latest additions to the high school laboratory
at Perth Amboy, N. J., is a complete wireless telegrapjl;
outft. The first message was received just recently.

The Wheeling Wireless Association was formed a
meeting of young men of Wheeling, W, Va_, and vicinitya:vh;
are interested in the development and practical working of
the wireless telegraph, held last evening at the home of John
Strocbel in Pleasant Valley. After listening for some time
to commercial messages from along the Atlantic coast, re-
ccived at the station of their host, the boys organized by
electing the following officers:—President, John Stroebel;
vice-president, BL’nr Prossitt, of Aectnavijlle; secretary, Ra;r
Covert, of Bellaire; sergeant, Robert Smith. i

| Amateur wireless telegraph systems in Chicago, will be
doomed, if they are not careful The federal government
has inaugurated a crusade against the embryo wircless
hobby, because it interferes with the transmission of mes-
sages between thre Marconi station on the Congress Hotel,
and steamers on Lake Michigan.

“ The wireless tele

of 20 students of school, will have their apparatus
‘arranged soom, and receive their first messages from
Ww of the country. Messages have already been
cities on the Great Lakes.
Pennsylvania Wireless Association of Harris-
- making every effort to secure the names
s amateur stations. The secretary is
'-_!ie.inamgnsotba«ttheywill
At the present time there are about
s in the city of Harrisburz.

nﬁ%;hb of Richmend, Ind., composed
i :

T A Ny
T r«'.'.""

Trl2
r
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Colgate has installed a wirele
Lathrop Hall, the science buildin i1, at
ville, N. Y. The building  arhe thf h B th
operated by thé New York Herald, on Long Isia and ar
rangements have been made to receive flash the im
portant mews of the day, in addition to the base ¢

F'm’q some time past, interest in wireless telegraphy has
been increasing in Rochester, N. Y. Recently 2 1 i
was held at the home of James Hewitt, 405 Portland ave
nue, at which a club was formed for the promastion of in-
terest in radio-communication in_Kochester, and vicinity
The club will be known as the Rochester Wireless Asso-
ciation. President, Lawrence Hickson; vice-president, Ever-
ett Kennell; secretary, Karl Miller; treasurer, C. Irving Lau-
SINK.

In a recent communication to the E. I. Co., Mr. J. W
Stepp, of Washington, D. C, says»—

“It may interest yom to hear of the excefient sesulis
obtained with some of the E. I. Co. products. On Feb-
ruary 3, 1913, at about 1145 p. m, 1 copied 2 message—fros
NAX (Colon, CZ) to NAR (Key West, Fla,). and verified it
word for word, when Key West gepeated it back to NAX
On the same night, at about 10.30, | copied a_message per-
taining to aeromautical equipment for the Naval aviation
camp at Guantaname, sent from the latter place to the
Washington Navy Yard.

The receiving outfit consisted of an E. 1. Co. double-zlide
commercial tuner No. 8486A; E. 1. Co. fixed condenser No.
10.000; 2 set of 2000-ohm E. 1. Co. phones, and_silicon de-
tector. The antenna comsisted of 6 strands of No. 14 alu-
minum wire, ahout 75 fcet from end to end, and about 40
feet high.

Thus far forty-six American ship stations znd cighteen
crast stations have Yicenzed. All told, 655 asmateur
stations have been licensed. The wireless apparatns on
ocean passenger steamers has been inspected before zbout
1,500 sailings from the United States in the four months.

MAN EQUALS 25 K. W.

Seme genius has discovered that the average man dissi-
pates about 25 kilowatt hours of entrgy a2 day in motion,
muscular action, mental exertion and heat radiation. This
is equi . it is said, to a continuous expendifure ai a
rate of about 100 watts, or the rating of = one-cighth horse
power motor. -

In spite of high body temperature—986 degrees Fah-
renheit—and farge radiating surface, man’s heat losses are

511 small—about ) watts an hour, or about one-
‘of the total energy expenditure. As a heating device
= average man is thus zbout equal to a 16-candle power

w ‘WIRELESS LICENSES.

rst four months of the operation of the act to
-adio ation, which took e¢ffect on Dec.
ent of Commerce, throngh the Bu-
as issued 3,407 licenses to wireless
‘the United States. The first-grade
enses mumber 1279, second grade 186,
__N;' een licensed, Fight operators’ k-
] d instruction grade have been
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CONTROL BY WIRELESS.
(17.) David H. Graham, Ind., asks:
Q. 1. Hag the E. 1. Co, any more of thosc little New
York motors which sold at 45 cents?

A. 1. No, they do ot have any more of the New. York
motors for sale,

- Are there any boats in our Navy, or eclsewhere,
which are controlled by wireless; if so are they in use anf
are they _cﬂ‘lcmnt and reliable; if not, if one could be suc-
cessfully invented that would be efficient and reliable, would
it be of much use?

A 2. To oour knowledge .there are not at present an
successful wirelessly controlted apparatus used by the U, S.
quefnmcryt; but there have been several efforts made along
this line with a fair degrec of success, and undoubtedly there
would be a good field for apparatus of this type, praviding
the control of same was absolutely positive.

As to length, height, breadth, etc, in what way
must two aerials be alike, 10 be in tune?

A. 3. Generally speaking, two aerials which are to cor-
respond with each other as regards their natural wave
length,- should be mnearly alike in hcight, length, number
of spans, etc., as a variation in these different factors often
causes a radical change in the wave length, depending

upon the conditions surrounding the aerial, such as build-

ings, metal roofs, etc.

QUENCHED SPARK GAPS.

(18) Fred E. Gould, Mass., writes us:

Q. 1. Please give full description as to size, and kind of
diclectric and size and grade of tinfoil used in the E. 1.
Co."s No. 10,000 “Electro” Fixed Condenser, and No. 10,-
010 “Electro” Junior Fixed Condenser?

A. 1. We do not su[iply the dimensions and data of the
construction of the E. I. Co., Fixed Receiving Condensers;
but they are carefully balanced out, so as to have the cor-
rect capacity with the maximum dielectric strength.

Q. 2. Which is most efficient, a rotary spark gap or a
Quenched Spark Gap?

A. 2. The Quenched Spark Gap is by far, the most effi-
cient of any disruptive spark zap now in use, and enables
Wireless Transmitting scts of fairly large size to transform
their low voltage current into high frequency oscillations
in the aerial circuit, with a gross cfficiency of from 60 to
75 per cent. . _

Q. 3. Which is the best wire for acrials: stranded phos-
phor bronze, or stranded Antenium cable?

A. 3. Either of these two acrial conductors may be em-
ployed successfully.

ELECTRICAL BICYCLE LIGHTS.

(19.) Tom. Wright, Texas, inquires; _
. 1. Where <an I obtain a complete electrical bicycle
< head-light? _ [ » ;
A, 1. Regarding bicycle clectric head lights, would say
that the E. [. Co. sell a special outfit which we are sure
ase you at $10.00 net, consisting of a special im-
dynamo of very small dimensions with clamp for
0 i d to be driven by the wheel of same;
d-light, nickel plated, with Parabolic
15, and bujl’s-eye lens 5 inches in diam-
nnecting wire and Tungsten lamp of
efu designed and forms a har-

T H

E. I Co.” mercbandise.
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the construction of the E. I. Co. tele-
phone coil, would say that in general the dimensions of
such coils have been carcfully determined from very exten-
sive tests by the large telephone companies, and we do not
believe it would pay you to build same, but you might ex-
periment if you so desire; and build one of these coils. A
fine iron wire core about 3 inches long by % inch in diam-
eter is insulated with two layers of shellacked paper; and
over this is wound four layers of No. 22 . cotton
covered magnet wire. Six layers of shellacked paper should
be placed over the primary coil, and sufficient Tayers of
No. 30 B. & S, cotton covered magnet wire should be
wound on the ¢oil, so that the secondary will have a resist-
ance of 50 to 75 ohms. With this induction coil, an ordi-
nary telephone should work satisfactorily up to five or ten
miles, over a metallic circuit of two wires.

MAGNETO FOR WIRELESS.

11.) Howard Haines, New York City, writes us:

. 1. 1 have a four-bar 10,000-ohm magneto generator
and wish to know whether or not I could employ same in any
way for wircless signalling purposes, and if so, how? )

A. 1. Yes, This machine may be employed for wire-
less signalling purposes in connection with a spark coil of
probably 1 to 1% inch spark capacity, if the armature of the
gencrator js re-wound with heavy copper wire, The armature
should be wound with about No. 18 or 20 B. & S. gauge,
cotton or enamecled insulated magnet wire, filling the space
completely with the wire, and winding same in even layers.
Also a small two segment commutator and brushes should
be fitted on the end of the armature shaft, and the two ends
of the winding should be connected to the segments of this
commutator. This generator could be driven very nicely by
one of the E. 1. Co. Hercules 6 inch water motors and should
give good satisfaction. The E. 1. Co. seil a suitable com-
mutator at 50 cents.

AERIAL PROBLEM.
82.1)

C. H. Meredith, Long Island, asks:

L I am constructing a large aerial for wireless pur-
poses and wish to know if it makes any difference as regards
the efficiency of the aerial, if the wire used in constructing
same be bare or insulated?

A. 1. It does not make any difference whether the wire
is bare or insulated for aerial construction purposes, and we
would recommend that you employ antenium wire, which tis
very strong; and also any joints in same are very easily
soldered.

Q. 2, Will you please advise me what effect a fairly
long lead-in terminal has on an aerial of given size; and does
it lower the efficiency of a certain aerial to have a long lead-
in system running parallel to the ground?

A. 2. In regard to thiis gquestion, would say that the
natural wave length period of any aerial is a function of its
length, roughly speaking, and thus it will be scen that the
longer the lead-in terminal is, the longer the natural wave
length period of such an aerial system will be. The general
practice is to run the lead-in in as straight and direct a line
as possible from the aerial, and we do not believe from our
experiences in the matter, that a long lead-in running parallel
to the ground, (and especially if it is close to the ground)
is at all satisfactory. In fact, {r[arconi, in his early researches
along this line, ascertained that it was possible to entirely
prevent the reception of signals on a certain wireless set
when the lead-in wire was run parallel to the earth for a con-
siderable distance; when this wire was located a few feet
above the carth.

Q. 3. T wish, if possible, to utilize the directional efect
of aerials at my station, and as my aerial, as at present con-
templated, is to be of the inverted L type, kindly give sketch

-

A. 3. Regardin
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A 3. We give below diagram, the arrows indicating the
direction dotfl-theﬁmi'x.'mutr.r;.acdtlvny of an inverted L type
aerial; and this eftect is utilized at the large Mar i
at[ant’ic stations. g coni trans

LARGE WATER MOTORS,

(13.) D. Bienveun, St. Hyacinthe, Canada write
tQ' Ic')to]r)so?)sr tthuib%{e:' t}('lj:. }tll?ndle or supply ]arzer L7

water m il o i
11, copy of which I have? I kionic No.

A L Yes e E. 1. Co. supply vari 2
motors similar to their Hercules t}‘ple);yaud :tu: :::123 gg gZ?)t&S
supply a very useful size of improved water motor, havin
a 12 inch wheel and developing about 2.33 horse p(’)wer oﬁ
60 1bs. water pressure from a % to 1 inch main, or approxi-
mately 3.4 horse power on 80 Ibs. water pressure, from a
similar size main, This water motor is equipped w’ith wood
pulley for belt drive of any desired diameter up to 4 inch.

Q. 2. What is the approximate efficiency of their large
size water motors?

A. 2 The eﬁﬁcgency of the above described water motor
is probably in the vicinity of 65 to 70 per cent., but on larger
size machines, the efficiency often reaches 85 per cent,

40-VOLT DYNAMOS,

(14) The Winona Service Co., Indiana, write us:

Q. 1. Will you please advise us if the E. I. Co. can
supply a 40-volt, 10 ampere, or 400 watt D. C. dynamo of
the shunt wound type complete with all accessories for belt
drive, and what the price of same may be?

A. 1. The price of a 40-volt, 10 ampere, direct current
shunt wound generator, operating at a speed of 2000 R. P. M.
is $52.25 net, F. O. B, New York City. This machine is of
special construction throughout, having extra heavy com-
mutator and brushes to care for the heavy current, and the
machine is equipped with slide rails, pulley and field rheostat.

Q. 2. We also desire price on a good grade voltmeter
registering 0 to 50 volts, and also on an ammeter reading 0
to 50 amperes.

A. 2. They supply a jewel bearing permanent magnet
type voltmeter reading 0 to 50 volts at $9.00 net F. O. B.
New York City, and at the same price, a similar type of am-
meter reading 0 to 50 amperes. The instruments are first-
class in every respect and very carefully calibrated.

Q. 3. What size gasoline engine would you recommend
for driving the above 400-watt D. C. dynamo at full load and
what would it cost?

A We believe you would find a standard 1 H. P. gaso-
line engine fully suitable for driving the 400-watt dynamo at
iull capacity, and the E. I. Co. supply this size engine ready
to operate with ignition outfit, and all other details, with the
exception of dry Datteries, at $65.50, F. O. B. New York City.

CHARGING STORAGE CELLS ON 500 VOLTS D. C.
85.) W. A. Hardman, Oregon, inquires:

. 1. I have one of the E. I. Co. 100 ampere hour stor-
age batteries of the 6-volt type, and wish to know how I can
recharge this battery from a 500-volt D. C. trolley circuit, by
means of incandescent lamps arranged in the proper manner.

A. 1. We give below diagram showing how 'to connect

9

COETIEY

500 VOLTD.C. )

]
ZREX:

. LAMP BANK L AN RN
9' STORAGE
1 BATT.

i i ! 250 volt lamps, of whatever
e E The usual charging

Ppower may happen to have. 3
ar ‘ a’iﬂ()aﬁp H. storage battery is about 1212
you can readily calculate how many ampelx)—es
g through the battery, by noting the numl gr
h have connected in each bank. A 230-
3 adtg:: filament incandescent lamp consumes
sere and a 16 C. P. lamp of this voltage about
e more of course, you have connected
more current will pass through the battery.
ou give me a quotation on about 2 1/15
, 00-c A. C. motor of the variable speed

otor of this type,
dily vdm go0d l;'ﬂ fever mounted
“net from the E. I Co. This
: is of the auto-
iriable from 1,000
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DYNAMO FAILS TO GENERATE.

(16.) B. L. Conterman, New York, asks us:

Q. I have one of the E. I, Co. type S, 6-volt, 4-amperc
generators and have not been successful in getting same to
operate at this writing, and would be very highly pleased to
have you advise me as to what may be the trouble, as the
machine looks to be in very good shape. .

A. 1. If you have tested the machine when being driven
at approximately 3,000 R. P. M. and it fails to generate any
current, we would advise that you carefully examine the
brushes and see that they are properly spaced about the
commutator, and also that they make good contact with
same, as this is often the greatest source of trouble in low
voltage machines and frequently overlooked in a casual in-
spection. With a new machine, it sometimes occurs that
there is not sufficient residual magnetism in the iron field
frame and pole picces, so that the machine can build itself
up; and it is advisable that you magnetize the field before
starting the machine, by passing the current from a few bat-
tery cells through the field windings. This need be done only
for a few minutes, and if the machine does not appear to
generate when speeded up, it may be necessary to reverse the
direction of rotation of the armature, or the field winding
leads, where they connect to the armature, may have to be
reversed. If the dynamo still does not generate. the trouble
may be due to an open circuit in the windings, and the easiest
way to test this out is by means of an ordinary telephone
receiver and a dry cell.

- - ————

Dr. Michael 1. Pupin, professor of eclectro-mechanics at
Columbia University, the discoverer of new theories of
sound, who has been working for years to perfect the trans-
mission of wireless waves, has an invention which other
scienéi'sts declare may revolutionize the wireless systems of the
world.

Doctor Pupin’s discovery miay make it possible in the
future to send wireless messages around the world. It will
eliminate the interference and uncertainty which now exists
and which sends messages drifting or prevents them from
reaching their intended destination.

By means of a motor to give power of rotation to a sec-
ondary coil, contained in an outside coil, through which
the sound waves are transmitted, Doctor Pupin would add
energy to the waves, amplify them and make it possible
for the recciver of the message to transfer it to another
station in an unbroken current

When the sound is caught, instead of letting it die out
or become ecnfeebled, the radiations in the inner coil
strengthen it and render it so energetic that it may be sent
along again to another antenna.

OBITUARY.

Professor Adolf Slaby, the electrical expert, recently died
in Berlin, Germany. Professor Slaby was at one time a
co-worker with Gugliclmo Marconi in experimenting in wire-
less telegraphy. The German system of wireless is based
on Professor Slaby’s discoveries.

We Want You

to bear in mind when reading this magazine, that this publi-
cation does not accept or print advertisements. 96 per cent.
of the magazine is text. It does not take an expert to cal-
culate that the publication on account of this MUST neces-
sarily be operated at a LOSS. The 5 cents we charge per
copy does not go to pay for the paper and printing, let alone
editorial cost, designs, cuts, mailing, etc. Naturally we strive
to make up for our loss indirectly, and it is here where we
must look to you.

If you wish to get the “Electricel Experimenter” regu-
larly—and we have fond hopes that you do—we trust that
you will patronize our Company, to make it worth our while
to continue publishing this magazine. As we have installed
an elaborate checking system, in order to ascertain if the
“Electrical Experimenter” brings us business, we ask you to
be kind enough to cut out the coupon below and paste or
pin it on your order, when you order
goods from us. We surmise that you
wish to buy such goods on account of
wishing to make something, due to
reading an article in this magazine, and
the 5 per cent. discount we allow on all
otir catalogue goods is given to make
it worth your while to help us in check-
ing our results from this magazine.
Please remember that this discount is
only given if the coupon accompanies
the order.
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