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To all whom it may concern.:

Be it known that I, FRANCIS W. JONES, a
citizen of the United States, and a resident of
- New York, in the county of New York and
z State of New York, have invented certain new
and useful Improvements in Static Compen-
sators for Duplex and Multiplex Telegraphs,

of which the following is a specification.
My invention relates to duplex or multiplex
10 telegraphs, and is.designed to atford a simple
- and effective device for neutralizing or com-
pensating for the disturbing effects upon the
home relay, due to the difference between the
main and the artificial lines in respect to static
15 charge and discharge. It is well known In
the art that at the moment the signaling bat-
tery or generator at the home stationis putto
line there is a momentary want of balance
between the main and artificial lines, owing
to the greater charge capacity of the main line,
although after the current is established no
want of balance is observed, provided the
proper adjustments of resistance have been
- made, and the receiving-instrument at the
35 home station is not affected by the outgoing
current. Themomentary want of balance may,
however, produce a false movement of the
home relay. Similarly, when the signaling-
battery is withdrawn, the discharge-current
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30
owing to the fact that its strength is greater
than that of the discharge from the artificial
line, and there is therefore at such time algo

a want of balance. Ipropose to avoid the dis-

33 turbing effects of the static charge and dis- |

charge by means of a neutralizing or comperi-
sating coil arranged to exert an eiffect upon
the receiving-instrument counter to that con-

- sequent upon the static charge and discharge
4o of the line, and connected with the secondary
of an induction-coil or inductorium, the pri-
mary of which latter is connected into the
line-circuit in such a way that when the sig-
naling - battery is placed to line its current
will flow through the primary and set up a
current in the secondary in one direction,
‘while, vice versa, when the signaling-battery
is withdrawn, its current will cease to flow in
the primary, and thus cause a momentary in-
zo duced current in the secondary inthe opposite

from the line is liable to produce a false signal, !

‘t1ion.

currents of the main line being respectively

in opposite directions, and their effects upon
the relay therefore opposite, the opposite cur-
rents simultaneously produced in the induc- gs
torinm by the action of the signaling-battery
may, by the proper arrangement of the con-
nections, be made to counteract or neutralize -
stch eifects. o |
For the purpose of more fully explaining 6o
my invention, I will describe the samein con-
nection with the accompanying drawings, il-
lustrating the application of the invention to
an ordinary duplex telegraph. Its mode of
application to other forms of multiplex tele- 65

| eraph—such as the quadruplex, &e.—will be

obvious without further explanation.

In the drawings, Figure 1 is a diagram 1llus-
trating the eircuits and arrangement of appa-
ratus at one end of a Wheatstone-bridge du- 7o

‘plex. Fig. 2 illustrates the application of the

invention to an .ordinary differential duplex.

Referring to Iig. 1, T indicates an ordinary
continuity- preserving transmitter, operated
by an electro-magnet in circuit with a local
battery, L B, and a Morse key, K, in the usual
manner; and M B, the main-line or signaling
battery, which is alternately applied to and
withdrawn from line, in the usual way, by the
operation of the transmitter. | 80

R indicates the ordinary artificial resistance -
placed in the ground-wire or back contact
connection of the transmitter, and approxi-
mately equal to the resistance of the battery
M B. - |

At R? R* R* are indicated the usual adjust-
able resistances placed in the branches of the
Wheatstone bridge for the purpose of produc-

75

ing a balance between the main and artificial

lines in the well-known manner, so that the
receiving relay or instrument in the bridge-
wire B shall not be affected by the action of
the battery M B. The local sounder for the
receiving-relay 18 indicated at S, while Cindi-
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“cates the coils proper of the relay, which coils g5

are in the bridge-wire, and receive current
flowing over the line L from the distant sta-
Upon the relay is placed an additional
set of coils, D, wound in a bobbin placed up-

on the core of the relay and beside the coils 100
C, or over said coils, or in other way applied

direction. The static charge and discharge | to the relay, so that a current flowing in the

... .




“coils D in proper direction may tend to pro-
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duce an opposite ettect to that produced by

coils C, and may thus, under certain condi- |

tions, neutralize or countel act the effects ot
the latter. Coils D are in a local eircuit with
the secondary of an inductorium or induction-
coil, I, and the primary coils of the latter are,

as mdleated 1in the circuit of the main- lme
battery M B so that when the latter is put to
line it§ current will flow through the primary
coil and induce aeurrent in one direction_ in the
secondary coil, and when said main-line bat-

tery is withdrawn from line the cessation of its

current in the primary coil will cause an in-
duced current in the secondary coil in the op-
positedirection. The proper ends of the coils
D are connected tothe secondary of the indue-
torium, so that the currentinduced in the sec-
ondary by the placing of the main-line bat-
tery to line shall exert an effect upon the re-
celving-relay at the home station counter or
opposﬂae to that which would be exerted by
any current flowing at the same time in the

bridge-wire by reason of the difference in static

capaclby between the main and artificial lines.
The core M of the induction-coil is made ad-
justable in and out of the coils, sothat the in-
duced current may be adjusted according to
the strength of the static charge or dlscharge
current flowing in the bridge B.

The general 0pelat1011 is as follows: When
the main-line battery 1s put to line, there is at
the moment of closing a momentary flow of
battery-current in the bridge, owing to the dif-
ference in the static capacity of the main and
artificial lines; but simultaneously there is in-
duced in the second‘uy of the Induction-coil a
current which circulates in the coils D in prop-
er direction to neutralize the effects upon the
relay of the current flowingin the bridge-wire
B. Therelay, therefore, is unatfected, and no
false signal is produced. When the current
is fully established on both main and artificial
lines, the balance 1s complete, owing to the ad-

45 Justment of the resistance R* R® RY and the
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current divides between them in the usual way,

without affecting the relay. When the cur-
rent of M. B 15, w1thd1awn from line, there is
a static-discharge current from line L which
flows in the blldoe -wire B in the opposn;e di-
rection to that ﬂowmw when the battery is put
to line, and this dlschal ge-current would pro-
duce a false signal were it not that the with-

~ drawal of the main-line battery also sets up
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in thesecondary of the induction coil and coils
D a current of the opposite polarity from that
produced by the closing of the battery, and
therefore of the proper dir ection to neutralize
the effects of the static-discharge current by
producing counter effects upon the relay.

I do not limit myself to any particular
method of causing the current set up in the
secondary to act upon the relay in opposition
to the static charge or discharge current, and
may apply the coil in other ways for thls pur-
pose without departing from the spirit of the

300,781

invention. One such way 18 1illustrated in
Fig. 2, in which the magnetizing effects of the
coil D are applied to a separate core instead

of the relay-core, and are made to exert a 70

counter pull upon the relay armature-lever
when the static charge or discharge current
tends to draw the latter off its stop. This
figure also illustrates the application of my

invention to a differential duplex.
R® indicates an ordinary dlﬁ'erentlally

wound receiver, one of its coils being in the
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main line L, and the other ppposit.ely wound |

or connected coil in an artificial line through
the rheostat R*. |
H indicates the armature-lever of the relay.

The core of compensating-coil D acts on said
lever in a contrary directionto the relay-core,
and said coreis energized at the proper times
by the induced current from the coil I, pro-
duced simultaneously with the conneutlon and
disconnection of the battery M B, and with
the action of the static-charge and static-dis-

charge current.

I am aware that it is not new to place a coll
and coreinthemain-linecircuit and to employ
the discharge from such coils produced by the
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magnetization and demagnetization of its core

for meeting and neutmlizing the static charge
and discharge current in the line, as this was

1 proposed by C. F. Varley in 1870. My de-

vice differs therefrom in that the discharge-
current produced by the main-line battery
circulating in magnet-coils placed in the main
line 18 not made to circulatein the line as pre-

viously, but through the medium of the sec-

ondary coils is made to flow 1n a local or in-
dependent circuit, and is made to act in an
auxiliary or compensating coil, instead of flow-
ing in the main line in a direction opposite to
that of the static charge and discharge current.

I am also aware that it is not new to em-
ploy thesecondary current from an induction-
coll for purposes of compensation; but in no
instance of which I am aware has the pri-
mary been arranged and.operated in the
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manner devised by me and herein shown, and

so that the signaling-current transmitted by
the closing of the
the primary, and so that the effects in the
secondary will be commensurate with and will
be automatically adjusted to the strength of
sald signaling-current, and will vary automati-
cally therewith.

‘What I claim as my invention is—

1. A static compensator for duplex or mul-
tiplex telegraphs, consisting of an inducto-

rium one coll of which 18 in the circuit, as
described, with the signaling-battery and the
-line, S0 that the signaling-current sent by the

signaling-key will flow in-
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transmitter will flow through said coil, while

the other is in a local circuit, 1nelud1ng means
for counteracting the dlsturbmg eftects of the
static charge and dlsellarge curr ent upon the
recelver.

2. A static compensator ior duplex or mul-
tiplex telegraphs, consisting of aninductorium
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one coil of which is connected directly into [ thestatic charge or discharge current, and an
the signaling-circuit, so as to be charged and | induction-coil whose secondary includes such 15
discharged by the alternate flow and removal | auxiliary coil, while its primary Is in the cir-
of signaling - current transmitted to line at | cuit of the signaling-battery and line, as and
every complete movement of the transmitter, | for the purpose deseribed. '

while its other coil includes a neutralizing-coil Signed at New York, in the county of New
applied to the receiver, soasto counteract the | York and State of New York, this 256th day 20
effects of the static charge and discharge cur- l of August, A. D. 1883. ‘- -
rent lowing in the coils of said receiver. R ANCIS W. JONES.

3. The combination, with the receiver, in a
differential or bridge duplex or multiplex tele- | Witnesses:
graph, of an auxiliary coil adapted to exert | THOS. TOOMEY,

upon said receiver an effect counter to that of | Gro. C. COFFIN.
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