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" Applicationfiled April 17,1893,

To all whom it may concern:

Be it knéwn that I, JosepH J, O’CONNELL,
a citizen of the United States, residing at Chi-
éago, county of Cook, State of Illinois, have

5 invented certain new and useful Improve-
ments in Mechanism for Operating Cireunit-
Changersin TelephoneSystems, of whichIdo
declare the following to be a full, clear, and
exact description, reference being had to the

10 accompanying drawings, forming part of this
specification. '

In the operation of telephone exchange sys-
tems it is customary to connect'the subscrib-
ers’ lines or trunk lines with the individual

i5 spring-jacks of a switeh-board by means of
plugs attached to plug cords forming the ter-
minals of such lines. When a connection is
to be made, the operator, in manner well un-
derstood in the art, takes the plug cord of the
20 gubscriber’s line or of the trunk line that is
to be plugged into the switch-board and hav-
ing shifted a “listening key” in order to throw
her own telephone into the desired circuit
touches the plug to the metallic easing of the
25 spring-jack of such circuit to test whether
such eircnit is busy or not. If the cireuit is
not busy, the plug is inserted in the spring-
jack and the operator then reversely shifts
her“listening key * in order to throw her tele-
30 phone out of cireuit. _

Oneobjectof mypresentinvention is to pro-
vide means whereby as the operator lifts the
plug to test the subseriber’s cirenit and to in-
sert the plig, the “listening key” will be shift-

35 ed by the movement of the plug cord so as to
throw the operator’s telephone into the de-
sired eircuit. It will be readilyseen alsotha
inasmuch as the means, whereby I attain this
object of my invention, is susceptible of use

4o in any situation in which it may be desired
to utilize the movement of the plug cord for
dontrolling a circnit changer, my invention
may be said to consist primarily in the com-
bination with the plug cord and with the con-

45 tact terminals of an electric eircuit of a ¢ir-
cuit changer adapted to be shifted by the plug
cord as the latter is moved.

It is customary in the operation of tele-

phone exchange systems to connect the ex-
so change offices by trunk lines, these lines usu-
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ally terminating at one office in a trunk line
switeh-board and at the other office in indi-
vidual plugs adapted to be inserted in the
subscriber’s switch-board of such office. At
the receiving office there are usually provided
anumber of signals (preferably incandescent
lamps) arranged in local eircuits, and corre-
sponding in number and arrangement with
the trunk lines; the purpose of these signals
being to indicate to the receiving operator
that a trunk line is to be dis-connected 10 be
in readiness for subsequent service. These
signals are placed in normally open cireuits,
which through the movement of suitable re-
lays will be closed by the operator at the
calling office and when so closed the incan-
descent lamps or other signals will come into
play to exhibit to the operator at the reeeiv-
ing office that the corresponding trunk line is
to be dis-connected. The operator at the re-
ceiving office will then dis-eonnect the trunk
line plug from the subscriber’s jack and will
open the local signal circuit in order to re-
store the lamp or other signal to its normal
condition.

A further object of my invention is to pro-
vide means whereby the operator at the re-
ceiving office can by the simple act of restor-
ing the trunk line plug to its seat or support
thereby break the local signal cireuit and
throw the lamp or other signal-out of aetion.

Figure 1isa diagrammatic view of the tele-
phone system embracing two exchanges, my
invention being shown as applied to the ap-
paratus at one of the exchanges only. Fig.
2 is a view in vertical section through a plug
cord guide and eonnected parts. Fig. 3is a
view in front elevation.

The exchange office A, which for conven-
ience may be termed the “calling office,” is
equipped with the usual apparatus such as
the operator’s telephone and transmitter o
and b, test and relay battery ¢, order wire
key d, multiple switeh-board jacks f, shunt
key g, &c., in usnal circuits. A single sub-
seriber’s line 2 (a metallic cireuit) is shown
as leading from the subscriber’s telephone 3
to the multiple switch-board of the exchange
office A and this office is shown as connected
with the exchange office B which may be tco
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termed the “receiving office” by means of
the “order” line G and a trunk line H each of
these lines being shown as comprising two
wires to form a metallic circuit. Trunk lines
H in required number will connect the offices
A and B, each of the trunk lines terminating
in a spring jack J at oneoffice and in a switch-
cord plug M’ at the other office. . One of the
wires 5 of the trunk line H is broken at the
office B the broken ends of this wire connect-
ing to the contact springs 8 and 9 supported
by the insulating block 10. To the block 10
are also attached the contact plates 11 and
12 to which connect the terminal wires 13 and
14 of the operator’s telephone circuit L. The
wires 5 and 6 of the trunk line lead through
the plug cord M to the switch plug M’ where-
by connections will be made with the spring-
jacks of a switch-board in manner well un-
derstood in the art.

A listening key (or other type of circunit
changer) N is pivotally mounted as at n ad-
jacent the ends of the contact springs 8 and
9, this key N having a shoulder »’ of insu-
lating material which when thrust between
the springs 8 and 9 will break their direct
connection at 5* and at the same time will
establish a connection between the springs
and the terminal plates 11 and 12 which con-
nect with the operator’s circuit, thus placing
the operator’s telephone in the trunk line cir-
cuit. Fach of the trunk line plug cords M
extends upward through a suitable channel
15 and at a point oppositethe key N the walls
of the channel 15 are cut away as at 16 and
17 to permit the end n? of the key N to en-
gage with cord M. Suitable stops 18 and 19
(preferably spring plates) will limit the ex-
tent of movement of the key N which will
rest normally against the stop 18 with its
free end bearing against the plug cord M
and in readiness to be lifted thereby. Hence
it will be seen that when the operator at the
“receiving” office B has been notified from
the “calling” office A to connect trunk line
H with the subseriber called for, the oper-
ator at office B will lift the plug cord M and
plug M’ of trunk line H in order to make test
and connection with the required circuit. As
the plug cord is thus raised, the free end of
the key N will be lifted thereby causing its
insulated end n? to force apart the contact
springs 8 and 9 so establishing contact be-
tween these springs and the terminal plates
11 and 12 in order to throw the operator’s
telephone into the trunk line circuit. Con-
sequently, when the plug M’is touched to the
metallic casing of the proper spring-jack to
make the “busy test” and the connection the
operator is enabled without any separate act
of shifting her listening key to determine
whether the subsecriber’s line is free or busy.
In lifting the plug M’ to make connection
there should be sufficient slack in the cord M
above the key N to permit the key to swing
downward to its normal position after the
plug has been inserted in the proper spring-
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jack as by this downward movement of the
key the contact between the springs 8 and 9
will be re-established and the operator’s tele-
phone will be. thrown out of the trunk line
and subseriber’s circuit.

The trunk line H is shown as connected in
usual manner to a relay R which serves at
proper time to open the local circuit S where-
in is interposed the incandescent lamp 25 or
other signal by which the receiving operator
is to be notified that the trunk line is to be
dis-connected.

When the operator at the calling office A
connects the subseriber with the trunk line
by inserting the plug V into the spring-jack
of the trunk line the current from battery ¢
will pass to the relay R thus energizing it
and causing it to break the local signal cir-
cuit at 7% The signal circuit will thus re-
main broken and the lamp out of action un-
til the subseriber is to be dis-connected, when
the operatorat the calling office will withdraw
the plug V from the trunk line jack thereby
throwing the battery ¢ out of the trunk line
circuit. The relay R being no longer ener-
gized, the spring 7 will shift the armature
of the relay causing it to complete the local
signal circuit and consequently causing the
signal lamp to show to the receiving operator
that the dis-connection is to be made. The
receiving operator will thereupon withdraw
the plug M’ from the subscriber’s spring-
jack and will break the local signal circuit
in order to throw the lamp out of action.
Heretofore this breaking of the local signal
circuit by the receiving operator has been
effected by a key operated by hand, but by
my presentinvention the actof returning the
plug to its seat insures the breaking of the
local signal circuit. The terminal wires 30
and 31 of the local signal cireuit S lead to a
point adjacent the seat 40 of the plug M’,the

wire 30 connecting with a contact spring 32

as shown, which is in contact at 33 with the
terminal of the wire 31 when the plug M’ is
connected with the spring-jack of the switch-
board. An insulated spring plate or circuit
changer 41 has its upper portion preferably
curved and extending into the seat 40 of the
plug M’ so that as the plug M’ is returned to
its seat (under the stress of the weight W)
the cireuit plunger 41 will force outward the
block 34 and the upper end of the spring plate
41 causing it to force the spring plate 32 away
from the terminal of the wire.31 and econse-
quently break at such point the local cirenit
and throw the signal lamp out of action.

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

1. The combination with a plug cord and
with the contact terminals of an electric cir-
cuit of a eircuit changerarranged to be shifted
by said cord as the latter is moved, substan-
tially as described.

2. The combination with a plug cord of a
switeh or key having a part extending into
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position to be shifted by said cord as the lat-
ter is moved, substantially as desecribed.

‘3. The combination with a plug cord, of a
switeh or key having a pivoted arm extend-
ing into position to be engaged by said cord
as the latter is moved, substantially as de-
scribed. :

4. The combination with a plug cord, of a
guide for said cord having an open space at
the side thereof and a switch or key having
an arm extending through said opening and
into engagement with the cord, substantially
as described.

5. The combination with a trunk line hav-
ing appropriate terminalsand means for caus-
ing the passage of current over said trunk
line, of a local signal circuit,a circuit changer
for controlling said local signal circuit ar-

ranged adjacent to and in position to be op-
erated by one of said trunk line terminals,
and a relay connected with said trunk line
cireuit and arranged to control said local sig-
nal circuit whereby when current is passed
over said trunk line, said relay will be ener-

-gized to change said local signal cireuit and

whereby when the passage of current over
said trunk line is broken at one of its termi-
nals said relay will be de-energized and
whereby when the cirenit changer of the lo-
cal signal circuit is operated, said local signal
cireuit will beagain changed, substantially as

deseribed.
' JOSEPH J. O’CONNELL.
Witnesses:
Jamus H. PEIRCE,
FRED GERLACH.
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