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- This invention relates to. telephone sys-
tems and more particularly to switchboard
operator telephone circuits.

" "The cbject of the invention is to prevent
objectionable clicks in the operator’s receiver,

when the ringing key is released.

These clicks are caused by an oscillatory
discharge from the line,. which is charged
Such  dis-
charges are move pronounced in the case of

lines having lumped capacity and inductance

in bridge thereto, as for example, a repeating
coil winding having a condenser connected
in series at its mid-point.

A feature of the mmvention resides in the

provision of means whereby a suitable re-
slstance ' is automatically connected, for a

momentary interval, in series or bridge with

the operator’s receiver upon release of the

ringing key, which absorbs a large portion

-of the following discharge. In other words,

the efliciency of the receiver circuit is de-
creased. to such a point that the discharge
oscillations are not troublesome to the opera-
tor. o : '

The invention will be understood froum the
following description, when read in connec-
tion with the accompanying drawing. The
drawing représents an operator’s cord cireuit
arranged to prevent objectionable clicks'in

“the operator’s receiver when the operator re-

leases the 1inging key following the applica-
tion of ringing current to a toll line shown at
the vight which is similar to the toll line
shown in Fig, 3 of U. S. Patent 1,608,524,

‘The cord circuit of this application is other-

wise very similar to the cord cireuit also
shown in the above noted Patent, No. 1,608,-
524.

It will be assumed that the operator has
answered a call incoming over the line .1 by
inserting the plug 1 of her cord ci: cuit C into
the calling line jack and operating the talk-
ing and listening key 2 which causes the op-
eration of relays 4 and 5, thereby connecting
the operator’s telephone set, including re-
ceiver 8, to the tip and ring conductors of
the calling line.

The circuit for operating relay 4 may be
traced from grounded battery, winding of

relay 4, contacts 7 of key 2 and the sleeve

conductors of the plug 1 and the calling line
L1 to ground. The operating circuit for re-
lay 5 may be traced from battery, lower wind-
ing of relay 5, contacts 8 of key 2, and con-
tacts 9 of relay 10 to ground. The operation
of relay 5 closes at its contacts 11 a circuit for
operating relay 10 which may be traced from
grounded battery, winding of relay 10, con-
tacts 11 of relay 5 and contacts 12 of key 2
to ground. Relay 10 in operating closes its
make-before-break contacts 13, thereby coni-
pleting a locking circuit for relay 5 through
1ts upper winding. Immediately thereafter
the original energizing circuit for relay 5 is
Lroken by the opening of contacts 9 of relay
10.  The operation of relay 10 which is com-
mon to a plurality of cord circuits C at the
position prevents other cord circuit relays
corresponding to telay 5 from operating.
This feature, however, has no relation to the
present invention and will not be discussed
further. o

It is further assumed that the calling line
is to be extended over outgoing toll line L1
and the operator, therefore, inserts plug 14
of her cord circuit C into jack 15 of the line
L1, thereby completing a circuit for operat-
ing relay 16 in the operator’s position circuit,
provided the talking key 2 is still operated,
which may be traced from grounded battery,

wwinding of relay 16, contacts 17 of key 2 and

the sieeve conductors of the cord and jack 15
to ground. The operaticn of relay 16 con-
nects the operator’s telephone to the called
line L1 over a circuit including the contacts
of relay 16, contacts 18 and 19 of relay 5, and
normal contacts 20 of the ringing key RK to
the tip and ring conductors of the line L1.

The operator may now ring on the line L1 &

by operating the ringing key R to the left,
which opens the tip conductor of the cord at
contacts 20 of RX, thereby disconnecting the
operater’s telephone, and at contacts 21 eon-
nects direct current in series with relay 22 to
the tip conductor of the cord and line to oper-
ate relay 23 in the toll line. Relay 28 oper-
ates an:d connects ringing current to the line.
vlay 22 operates in series with relay 23
and, at its contacts 27, completes a short cir-
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cuit around resistance 28 in the operator’s
receiver circuit in parallel with the path com-
pleted by contacts 29 of relay 24. Relay 22
1 operating also completes at its contacts
25 an energizing circuit for relay 24, pro-
vided the listening key 2 is still operated,
which may be traced from grounded battery,
winding of *elay 24, contacts 25 of relay 22,
contacts 26 of RK and contacts 12 of key 3
to gkound Relay 24 in operating opens its
contacts
resistance 28 is maintained, at this time, over
contacts 27 of relay 22. When the ringing
key RI is released, relays 22 and 23 release.

Relay 22 which is a normally fast releasing

relay immediately opens its contacts 27 ther

,by removing the short circuit from resistance
28 in order that when relay 23 releases to

reconnect the tip and ring of the cord to the
line, the discharge of condenser 30 in the line
will be par umlly absorbed in the resistance
18, thereby preventmb an ob]ectlonsblo click
in the operator’s receiver. Release of relay
22 opens the circuit of relay 24 which starts
to release, but this relay, which is of a slug-
gish character, releases Slowly and there is
an appreciable time interval, before relay 24
completes its contacts 29, that resistance 28 is
in series with the receiver 6. This time in-
terval, during -which the efficiency of the
operator’s receiver is greatly reduced by the
resistance 18, is sufficient to tide over the
oscillatory chscharﬁe from the line. When
relay 24 finally releases and completes its con-
tacts 29, a short circuit is again completed
around re51stance 28, and the receiver again
restored to its norm‘zl efliciency.

What is claimed is: :

1. In a telephone system, an cperator’s
link circuit, an operator’s receiver eircuit
connected thereto, a key associated with said
link circuit-adapted, when operated, to con-
nect ringing current to the-calling end of
said link, and means responsive to the re-
lease of said key to momentarily decrease the
efficiency of said receiver circuit.

2. In-a telephone system, an operator’s
link - ¢ircuit, an operator’s receiver ecircuit
connected -thereto, a ringing key associated
with said link circuit, and means automatical-
ly résponsive to the actuation of said key and
its subsequent release to momentarily de-

rease the efficiency of said receiver circuit.

3. In a telephone sysﬁem an operator’s
hnk circuit, an operator’s receiver circuit
connected thereto, a ' ringing key -associated

~ with said link circuit, and means responsive

to the actuation of said key and its subse-

-quent release to momentarily increase the re-

sistance of sald receiver circuit.
4. In -a telephone system, an operator’s
link circuit, an operator’s receiver ecircuit

_connected thereto, a ringing key associated

with said link eircuit, and means responsive

i to the actuation of said key and:its subse-

29 but- the short circuit around-
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quent release to momentarily shunt the re-
ceiver with a high resistance of the order of
50 ohms.

5. In a telephone system, an operator’s
position, cord circuits  at said position, an
operator’s receiver circuit common to said
cord circuits at said positions, a ringing key

,circvif assoclated with each of said cord cir-

cuits, and means jointly responslve to the

“connection of said operator’s receiver circuit

to one of said cord circuits, and the actuation
of the respective ringing key and its subse-
quent release to momentarily reduce the effi-
ciency of said receiver circuit.

6. In .a telephone system, an operator’s
cord circuit, an operator’s receiver circuit
connected thereto, a source of ringing cur-
rent, means for connecting said ringing cur-
rent to said cord. circuit, and means effective
upon the. disconnection of said ringing cur-
rent to momentarily decrease the efficiency
of said receiver circuit.

7. In a telephone system, a called line, an
operator’s cord circuit having a calling end
connected to said called line, an operator’s
receiver: circuit- connected to said.cord cir-
cuity a ringing key associated with said cord

ircuit and adapted, when operated, to cause
ringing current to be applied to the called
line, means associated with said receiver for
decreasing the efficiency thereof, said means
being normally disabled, and means respon-
sive to the operation of said ringing key and

“its subsequent release to  momentarily re-

move said disabled condition from the first
means.

8. In a telephone system, .an. operator’s
cord cirenit having a calling end, an oper-
ator’s receiver circuit conneoted thereto, a

ringing key associated with said cord circuit,
a high resistance in circuit with said receiver,
a normaﬂy effective short circuit around said

high resistance, and means responsive to the

operahon of said ringing key and its subse-
quent release to momentarily remove. said
short circuit from around said hlgh resist-
ance.

9. In a telephone system a called line, an
operator’s link circuit having a calling end
connected to said called line, an operator’
receiver circuit connected to said link ecir-
cuit, a ringing key associated with said link
circuit adapted when operated; to cause
ringing current to be applied to said called
hne, a hlg‘l resistance in series with said re-
celver circuit, a short circuit path around
said resxstance, and means responsive to the
operation and subsequent release of said
ringing key to momentarﬂy open said short
cirenit path,

In witness whereof, 1 hereunto subscmo

rmy name this 20th day of March, 1930.

LESLIE F. PORTER.
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