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o all whom it may concern:

Be it known that I, Tirosas A. EDISON, of
Menlo Park, in the county of Middlesex and
State of New Jersey, haveinvented a newand
usefnl Improvement in Klectrical Signaling
Apparatus, (Case No. 640,) ol which the fol-
lowing 1s a specification.

My invention relates to apparatus by means
of whieh signals of any character may be com-
municated from a central office or other place
to any one of a number of receiving or indi-
cating instruments on the same line without
affecting any of the other instruments.

In earrying out my invention 1 provide at
each point to which the signals are to be com-
municabed o cireuit-closing device in the main
line, which controls a local eirenit in which a
local battery and a saitable audible or visual
indicator is placed. All the e¢ircuit-control-
lers in the line are affected by a current from
the signaling station to the same extent; but
the local eircuits are all differently arranged
relatively to said cirenit-closers, so that one
current is required to cause the closing of one
local circuib and a different amount of current
to cause the closing of each of the others.

The apparatus whieh I prefer to use for con-
trolling a local circuit consists of a galvanom-
eter whose needle plays in front of a series of
contacts and whose coils are in the line. The
local cireuit, including the signal-indieator,
extends from one of the contacts of the series
and includes also the pivoted armature of an
electro-magnet whose coils are in the line,and
this armature carries a contact arc or bladeso
situated and of such length that it is always
in position to come in contact with the gal-
vanometer-needle if it is attracted by its mag-
net. Normally, however, it is held back from
sueh contact by a strong spring. At the sig-
naling station apparatus, preferably an ad-
justable resistance is provided for sending a
variable eurrent upon the line. A certain
current being sent, all the galvanometer-nee-
dles of the system are moved opposite the
same contact of each of the series of loeal-¢ir-
cuit contacts—namely, opposite that contact
to which the loeal cireunit of the particular sta-
tion to whiech the signal is to be communicat-
ed is connected. A stronger current is then
sent over the line by short-cireuiting the whole
resistance, or in any other suitable manner,

“and no other.

sufficient to cause all the main-line magnets
to attract their armatures, which then strike
all the galvanometer-needles and bring them
all against the opposite contacts, thus closing
through the armature-lever and the end of the
galvanometer-needle the desiredlocal cireuit,
This mode of ¢losing a cirenib
through a galvanometer-needle by making
contact at the end of it, instead of having a
permanent connection to its pivot, is anim-
portant featurc of my invention, because it
does motb interfere wisth the adjustment and
delicate operation of the instrument, as sach
connections have done as have heretofore been
used, and because it allows of the transmission
of a heavier current than such former connee-
tions. Any suitable answer-back device may
be provided by which the local operators or
subscribers may communicate with the sig-
naling station.

My invention may be more readily under-
stood by reference to the accompanying draw-
ings, in which Figure 1is a diagram of a sig-
naling system embodying my invention; Fig.
2, an elevation of one of the main-line-circuit
controllers; Fig. 3, a vertical scetion of the
same, and Iig. 4 o diagram of the arrange-
ments at the signaling station for a modifica-
tion of the invention.

Aistheline-battery at the signaling station.

L is the main line.

Cisaseries of resistance-coils, having a piv-
oted arm, D, for throwing more or less of them
into cireuit. A shunt, I/, is made around the
resistance ¢, provided with a cirenif-control-
ling key, 1.

I I are the line-instroments which control
the local cirveuits. At T, however, no loecal
circuit is shown, this being intended as an in-
strument by which the signaling operator at
the station may determine the condition of the
other instruments. As many instruments I
may be placed on the line as desired.

Idach of said instruments is construeted and
arranged as follows: (r is the permanent mag-
net of a galvanometer, and IT I1 are the coils
thercof included in the main civeuit L. The
pivoted needle ¢ carries the pointer or index
arm b.  Arm b plays in front of a series of
contacts, 1 2 3, &e., arranged upon an insulab-
ing-piece, I, carried by magnebts.  Asshown,
these contacts pass through piece I, and the
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connectionsto them are made at the other side.
At each instrument a local circuit, K, extends
from one of the contacts 1.2, &e. At instru-
ment No. 1, for instance, this local eireuit ex-
tends from contact 1, and at instrument No. 2
from contact 2, and so on, there being as many
contacts preferably at each instrument as there
are instrumentsin the line. Instead of this,
each instrament may have only one contact,
all the contacts being placed in different po-
sitions relative to the arm b. It is preferred,
however, to make all the instruments alike,
and in installing the system to connect the
local cireuit of each to the proper contact.
Each arm b carries at its lower end a fan-
blade, ¢, moving in a vessel, M, containing a
liguid, for retarding the movement of the arm,
or any othersuitable retarding device may be
employed instead.

. Nisan eclectro- magnet whose coils are in
theline. It hasanarmature-lever, O, pivoted
at d d and normally held away from the mag-
net against a stop, ¢, by an adjustable retract-
ing-spring, f. At its free end lever O carries
a curved metal bar, g, which hangs outside
and away from the index-arm 0. Lever O is
preferably of the bent form shown, so that its
free end is brought near the index-arm. The

other terminal of the local cireuit K is brought’

to the lever O. '

The operation of these devices is as follows,
referring to Fig. 1 especially: The operator at
the signaling station desires to signal the sub-
seriber No. 1, whose instrument is at I'.  He
moves lever D away from the stop —the eir-
cuit having previously been open—and closes
the eireuit, as shown, through the whole re-
sistance C. The galvanometer-needles and

rent is passing in the coils the index-arm is
thrown off to one side of the series of num-
bered contacts. The current which passes
when the whole resistance C is in eirenit is suf-
ficient to move the needle so as to bring each
of the index-arms of the system opposite con-
tact 1 of its instrument, and they will all re-
main in that position so long as that current
is passing. The operator, however, now im-
mediately closes the key K, which short-eir-
cuits the whole resistance C, and throws such
a current upon the line as to cause the mag-
nets N to move their armatures, the retract-
ing-springs f of the armatures being of such
strength as to hold the armatures against the
attraction due to any current which can flow
when any part of resistance C is in cireuit.
The contact-bars g, carried by the armature-
levers, are all thus brought against the index-
arms b, and these being long and flexible are
pressed down against contacts 1. This evi-
dently has no eftect exeept at the proper in-

strument in whieh the local cireuit is connect-

ed to contact 1. Here such local cirvenit is
closed, and local battery rings the bell P, or
any otherindicating or signaling device placed
in such local circuit is affected. - The fan ¢ or
other retarding deviee prevents the needle

positions.
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from moving quickly away from the contact

when the resistance C is short-circuited, re- -

taining it in front of the confact until the
armature-lever forees it against the same. To
affect any other instrument, the arm D is
moved to another division of the resistance C,
so that eurrent enough will flow to move the
index-arms opposite the right contacts. By
means of the instrument F, placed at the sta-
tion, which is affected simultancously with
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the other instrmments, the operator can see

when the index-arms have reached the right
Such instrument may, however,
be dispensed with, the resistance-contacts be-
ing graduated to correspond with the loeal-
cirenit contaets, so that the operator can tell
where the index-arms are by the position of
the resistance-arms. The galvanometers may
be arranged so that their arms will stand nor-
mally at the middle of the scale, and will move
one way for a current of one polarity and the
other way for an opposite carrent. The ar-
rangement at the signaling station in thiscase
is that shown in TFig. 4. A. circuit-reverser,
R, is connected with the battery, and the whole
of the resistance Cis'normally in the line, the
carrent then given to the line being such as to
maintain all the galvanometer-armsat the mid-
dle position on theseries of contacts. The cur-
rent heing in-one direction, the galvanometer-
arms move over the contacts on one side of it
a distance determined by the amount of resist-
ance C in circuit, as before. On reversing
the current at R the arms will move in the
other direction from the center over the con-
tacts on that side according to the amount of
resistance as before. The operation of the

"magnet N is the same as above described.
index-arms are so arranged that when no eur- |

It is evident that any number of lines each
having a suitable number of signaling devices
may extend from the same signaling station.

‘What I claim is—

1. In a circuit-controller, the combination
of two contacts, a galvanometer-arm adapted
to enter between said contacts, and means for
foreing the contacts together upon said arm,
substantially as set forth. .

2. In a circuit-controller, the combination
of a series of contacts, a galvanometer-arm
playing in front of said contaets, and a mova-
ble contact adapted to force said galvanome-
ter-arm against such contact of the series asit
may stand opposite, substantially as set forth.

3. Inanelectrically-controlled circuit-closer,
the combination ofaseries of contacts, agalvan-
ometer in the controlling-circuit whose arm
plays in front of said contacts, an electro-mag-
net in the controlling-cireunit, and a movable
armature therefor, carrying a contact adapted
when the magnet is energized to foree the gal-
vanometer -arm against such contact of the
series as it may stand opposite, said magnet
being adapted to move its armature only with
a stronger current than that which affects the
galvanometer, substantially as set forth.

4. In electrical signaling apparatus, the
combination of a galvanometer in the main
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line whose arm plays before a contact of the
local signaling-cirenit, the signaling- circuit
inclading a pivoted armature-lever carrying
the other local-eircuit contact situated before
said galvanometer-arm, an electro-magnet con-
trolling said armature-lever, means at the sig-
naling station for affecting said galvanometer-
arm, and means also at the signaling station
for energizing said electro-magnet, substan-
tially as set forth.

5. In an electrical signaling apparatus, the
combination of two or more main-line instru-
ments, each comprising a galvanometer whose
arm moves before a loeal-circuit contact, all
said contacts being situated differently rela-
tive to said arms, and an electro-magnet also

in the main line,having an armature-lever car-
rying a local-eircuit contact situated before
said galvanometer - arm, said magneb being
adapted to moveitsarmature only onastronger
current than that whieh affects the galvanome-
ter with an adjustable resistance at the signal-
ing station, and a shunt around said resistance
provided with a circuit-controller, substan-
tially as set forth.

This specification signed and witnessed this
19th day of December, 1884.

TIHOS. A. EDISON.

Witnesses:
Wi, H. MEADOWCROFT,
T. G. GREENE, Jr.
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