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UNITED STATES

PATENT OFFICE.

CHARLES E. SCRIBNER, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE WESTERN
ELECTRIC COMPANY, OF SAME PLACE.
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SPECIFICATION forming part of Letters Patent No. 484,612, dated October 18,1892,

Application filed Tanuary 21, 1899

To all whom it may concern:

Be it known that I, CHARLES E. SCRIBNER,
a citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented a certain new and useful
Improvement in Multiple - Switchboard Sys-
tems, (Case No. 283,) of which the followingis
afull,clear, concise, and exact deseription, ref-
erence being had to the accompanying draw-
ings, forming a part of this specification.

My invention relates to that class of tele-
phone-exchange systems in which the tele-
phone-lines are permanently connected each
with the springs and the test-pieces of the
different switches thereof and the individual
annunciator permanently connected in a cir-
cuit leading to ground from a portion of the
line between the springs of the switches on
one gide and the test-pieces of the switches
on the other side.

The object of my invention isto so arrange
the circuits of the individual annunciators
with respect to the circuits of the operator’s
outfits at the different boards that when any
two lines are connected together current sent;
from either subscriber’s station, as for clear-
ing-out purposes, will not throw down the in-
dividual annunciator of either of the lines.

My invention consists more particularly in
winding each individual annunciator differ-
entially and connecting the branch of the
line connected with the springs of the switches

-through one of the differential windings and

the branch or portion which connects the
test-pieces through the other of the differen-
tial windings. The circuits are so arranged
that when the telephone at a station is hung
on the switch and the generator turned cur-
rent will be sent from ground atthe said sta-
tion over the portion of the line connected
with the springs of the switches and thence
through one winding of the individual an-
nunciator to ground, and the annunciator is
thus operated. When two lines are con-
nected, the circuits are such that if the gen-
erator is operated at either station, current
will pass through both coils of each of the
annunciators and the magnets thereof will
thus be rendered practically neutral and
neither annuneciator will be thrown down.

My invention will be more readily under-
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stood by reference to the accompanying draw-
ings, in which—

Figure 1 is a diagram illustrative of three
telephone-lines connected with switches on 55
each of two switchboards, including differen-
tially - wound individual annunciators and
keyboard apparatus at each of the boards.
Tig. 2 is a more simple diagram of the ecir-
cuits of two telephone-lines and of an opera- 6o
tor’s outfit.

The telephone-line ¢ of station 1 of Fig. 1
extends to the springs of the switches o’ @*
of the line, and by the branch ¢® through the
winding ¢ of the individual annunciator to 65
ground. The portion or branch «” of thisline
is connected with the frames or test-pieces of
the switches a” ¢* and to ground through re-
sistance af at the central office. The branch
connection a’extends from this wire a’through 7o
the other differential winding a® of the indi-
vidual annunciator to ground.

At station 2 I have shown the circuits of
the subscriber’s outfit. The telephone-lined
extends in two branches b’ b* to the central 73
office, The branch b’ is permanently con-
nected with the springs of the switches b° b4
The branch 4% from this limb extendsthrough
one of the windings of theindividual annun-
ciator b® to ground. The other limb or re- 8o
turn portion b? of the metallic eircuit of sta-
tion 2 is connected permanently with the
frames or test-pieces of the switches &° b4
A branch b7 from this limb b* extends through
the other winding of the individual annun- 85
ciator b° to ground. The circuit of the tele-
phone‘line c of station 3 is-connected with
the switches ¢’ ¢® and with the individual an-
nunciator ¢® in the same manner as the ecir-
cuit a of station 1isconnected with its switech go
¢’ a® and its individual annunciator, hereto-
fore described. ‘

In Fig. 2 the metallic circuit d of station 4
is shown connected with its switches d’ d* d?
and with the differential windings of indi- ¢3
vidual annunciator d* after the manner of
cireuit b of station 2, Fig. 1, heretofore de-
seribed.

The telephone-line e of station 5, Fig. 2, is
grounded after the manner of line ¢ of sta- roo
tion 1, Fig. 1.- Thisline eis permanently con-
nected with the springs of switches e’ €* 5,
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and is provided with a branch connection &
through one of the windingsof the individual
annunciator €5 - The portion of this line con-
necting with the test-rings of the said switches
is provided with a branch ¢f, . extending
through the other winding of said individual
annunciator €° to ground.

The plugs £ f’ of the outfit shown in Fig. 2
are of usual construction. The clearing-out
annunciator f? is in a bridge between the
sleeve-strand and tip-strand of the cords.
The telephone % when in circuit is bridged
between the same strands, the center of the
coil of the telephone being provided with a
grounding-branch f* in a well-known way in
order that the telephone may be used for
testing., The branch f° extends through the
usual retardation-eoil f¢ and thence through
a test-battery f%. The test-battery may be
common to as many sets of cords as may be
convenient.

When the telephone—as, for example, the
telephone at station 4—is hung on theswitch
and the generator operated, current will be
sent through one winding only of the indi-
vidual annunciator d* and hence the shutter
will be thrown down. Suppose, however,
that the plug f were inserted in one of the
switches of theline of station 4—forexample,
switch d’. The tip of said plug would rest
against the spring of said switch, and the
sleeve of said plug would be in contact with
the test ring or frame of said switch. In
such case, suppose the telephone at station 4
hung on the switch so as to connect the
-switch-lever with the ground branch inelnd-
ing the generator, and suppose the generator
to be operated. Current would be sent over
line d to the spring of switch d’, and there
the current would divide, one path leading
through one winding of the individual an-
nunciator d* and the other path through the
other winding thereof, and in such case the
annunciator will not be operated. Suppose
that not only the plug f were inserted in
switch d’, but also that the plug f’ were in-
serted in the switch ¢’ of the line ¢ of station
5. In the latter case current would be sent
also in derived circnit through both of the
windings e! ef of individual annuneiator ¢® of
said line e. .

I will now trace the circuits which would
be then formed from the generator at station
4, First, the circuit would be from ground
at station 4 to the point of division at the
spring of switch d’, from thence one branch
would be the permanent branch through coil
@ of individual annunciator d* The other
path would be traced from the spring of switch
d’ to the tip of plug f, and thence through the
clearing-annunciator 7% and thence back to
the sleeve of switeh f, and thence to the test-
piece of d’, and thence through the other
winding df of the individual annunciator d*
to ground. Assuming now, as before stated,
that plag f’ is inserted in switch ¢/, the wire
between the strands of the cords, which wire

includes the clearing-out annunciator f 2 will
be, accurately speaking, a bridge-wire. The
current will therefore pass to the tip of plug
f’, and thence to spring of switch ¢, and
thence through the coil e* of the individual
annunciator ¢ to ground; also, current will
pass from the other end of the bridge includ-
ing the clearing-out annunciator f* to the
sleeve of plug f’ and thence, as before de-
seribed, through the differential winding b
of individual annunciator €°

As shown in Fig. 1, the lines of station 2
and 3 are connected upon the second board
in the manner assumed with respeet to the
lines of stations 4 and 5 of Fig. 2. Suppose
the operatorat the first board, having received
a call from the subscriber of station 1, has
inserted plug ¢ in switch a’ and received an
order for connection with one of the lines b
or ¢, we will say line b. The operator by ap-
plving the tip of plug ¢’ totheframeof switch
¢’ and listening at her telephone g%, connected
in a bridge between the strands of the cords
of plugs g g’, will close cireuit from test-bat-
tery g° upon the line, and will know that the
line called for is busy. If, however, a line
not in use were tested, she would get nosound
in her telephone, and would know that the
line was free. This test-circuit is old and
well known. = Itis, however, specially adapted
for use in connection with my invention here-
in, which relates, as before stated, more par-
ticularly to the manner of arranging the cir-
cuits of the individual annunciators.

Having thus described my invention, what
I claim as new,and desire to secure by Letters
Patent, is—

1. The combination, with a telephone-line
extending from the subseriber’s station to the
central office, of two or more switches, one
portion of the line being permanently con-
nected with the springs of said switches and
the other portion or branch thereof being con-
nected with the test-pieces of said switches,
and an individual annunciator incladed be-
tween said branches or portions of the tele-
phone-lines, said individual annuneciator be-
ing wound differentially and provided with a
branch connection to ground,substantially as
specified. ' ‘

2. A telephone-line connected with an in-
dividual annunciator at the central office in
two branckes or limbs, each branch or limb
including a different differential winding of
said individual annuneciator, whereby current
sent over one limb will operate the annunci-
ator, while current sent over both limbs will
render said individual annuneciator neutral
and prevent the operation thereof, substan-
tially as specified.

3. A telephone-line extending from the sub-
seriber’s station to the central office, one por-
tion thereof being connected with the spring
or springs of one or more switches and the
other portion thereof connected withthe test-
piece or test-pieces of the same switches, and
an individual annunciator wound differen-
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tially, one differential winding beingincluded
in one portion of the telephone-line and the
other differential winding thereof being in-
cluded in the other portion thereof, said dif-
ferential coils being provided with a ground
connection, in combination with a connecting
device for insertion in one of the switches
and a clearing-out annunciator connected in
a bridge between the contacts of said connect-
ing device, whereby current sent to line from
subseriber’s station will be directed through
both the differential windings of the individ-
ual annanciator, substantially as specified.
4. The combination, with two telephone-
lines, each connected with switches on differ-
ent switchboards, and each including a dif-
ferent individual annunciator wound differ-
entially and provided with a ground connec-

tion, as deseribed, of an operator’s outfit in-
cluding a pair of double-pointed plugs and
cords and an individual annunciator bridged
between the two sets of said cords, whereby
on connecting two lines together current sent
from either subscriber’s station will be sent
in derived circuit through both of the wind-
ings of each of the individual annunciators
to render the same neutral whilethe clearing-
out annunciator will be operated, substan-
tially as specified.
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Inwitness whereof I hereuntosubscribe my 3o

name this 14th day of December, A. D. 1891.

CHARLES E. SCRIBNER.
Witnesses:
GEORGE P. BARTON,
M. JEANE TALLETT.




