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To all whom it may concern: .

Be it known that I, WiLriam S. Paca, a
citizen of the United States of America, and
a resident of Oil City, courity of Venango,
and State of Pennsylvania, have invented a

new and useful Improvement in Telephone

Supervisory Systems, of which the follow-
g is a specification, ;

~ My invention pertains to supervisory sys-
tems for operators at switchboards in tele-
phone exchanges, and it has as its object the
provision of an audible signal whereby a
connected subscriber may obtain the atten-

tion of the operator, the audible signal be-

ing operated preferably in conjunction with
the usual visual signals of a common bat-
tery switchboard. ‘ .

_In the operation of telephone switchboards
1t has been found that a weak point in the

‘operators’ supervisory signal systems is that

the supervisory signals are of such character
as to be operated, but not to be noticed by the
operator instantiy, thus possibly causing a
delay where a telephone subscriber desires to
attract the operator’s attention for the pur-
pose of securing quickly a second connection,
or for the purpose ofy getting information
from the operator. In common battery or
central energy systems, sinall electric lights
are used in connection with the operator’s
connecting cord circuit, said lights being

operated irom the subscriber’s telephone by

the act of removing or replacing the tele-
phone receiver from or on the switch-hook.
1t is the general practice that where a sub-
seriber has been connected with one party,
and wishes to attract at once the operator’s
attention so as to secure a second connection,
the subscriber works his switch-hook up and
down several times for the purpose of sig-
naling the operator by lighting and extin-

.guishing the supervisory lamp. It has been

. demonstrated in practice that the act of
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lighting and extinguishing the supervisor

lamp does not always attract the operator’s
attention quickly, for thie reason that the

operator’s eye may be directed to some other
part of the switchboard at the exact instant’|

that the supervisory lamp may flash several
times and go out, and further, that if the
subscriber works his switch-hook very rap-
idly, the supervisory lamp does not receive
cucrent for a,long enough period to light
the lamp up fully, and consequently it is not
noticed by the operator, the result being
that the subscriber.then waits at his tele-

phone for a period of greater or less dura-
tion, according to the amount of patience
possessed by the subscriber, and then pro-
ceeds again to work the switch-hook. It has
been shown in systems where the general
service is good, that there is complaint from
subscribers of delay in securing the opera-
tor’s attention for a 'second connection as
above. stated. : ,
The object of my invention is to reduce
delay in securing the operator’s attention
for a second connection to the minimun, and
for this purpose I have invented a circuit
which is adapted to any central energy or coin-

‘mon battery cord circuit, and can be adapted

to magneto system cord circuits, whereby

‘the act of working the switch-hook up and

down will not only operate the supervisory
lamp if a subscriber is already connected
with a cord circuit, but will signal directly
into the operator’s receiving telephone,
thereby instantly atiracting the operator’s
attention to the supervisory lamp signals,
and securing to the subscriber immediate
attention. . L
In supervisory systems embodying my in-
vention, the operation of the switch-hook
by the subscriber produces a clicking sound

in the operator’s receiving telephone. The ¢

operator, hearing this clicking sound, will at
once cast her sye on the supervisory lamps
and instantly detect the one which 1s flash-
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ing, or if the subscriber had worked his-

switch-hook so vapidly that the supervisory
lamp has not lighted up sufficiently to be de-
teeted, the operator will have been Wa_,n.led
by the “clicking” sound in her. receiving
telephone that some subscriber is endeavor-
ing to attract her attention, and can ascer-
tain on what cord circuit such subscriber is

connécted by running over or listening in

on the cord connections that may be set up.
In the figure which accompanies this de-
scription, I show a cord equipment and two
subscribers’ lines of a well known type,
which may be cifed as a standard type of
comnion battery telephone system. In con-
nection with this circnit I show the modi-
fication which constitutes my invention.
The type of telephone system shown is se-
lected for Mustration onily, the modification
constituting my invention being
adapted to any type of common ,
central office equipment and to many types
of magneto central office equipment. :
In the figure, station A is represented as

100

readily
bsﬁtery )

110



[N

10

15

30

35

40

2

© 683,335

calling and station B as about to be called. { able to omit the atidible relation between the

The cord pair at C is of a type having four
relays per cord pair. The cords are sepa-
rated conductively by condensers 1 and 2.
On the answering cord supervisory relays 3
and 4 are energized by current flowing
through the substation bridge and through
the cut-off relay 5; relay 3 closes the circuit
of lamp 6 and relay 4 opens the circuit of

damp 6. Upon cessation of current through

the substation bridge at A, relay 4 will re-
lease its armature and close the circuit of
lamp 6. In series with lamp 6 I introduce
the induction coil having primary windings
7 and secondary winding 8. An audible

-signal circuit includes secondary winding 8,

conductors 9 and operator’s receiving tele-
phone 10. ’

.It is obvious that when the circuit of lamp
6, containing also battery X and induction
coil winding 7, is either closed or opened by
relay 3 or 4, the starting or stopping of cur-

rent in winding 7 will cause an inductive

pulsation in secondary winding 8; the rela-
tion of the windings 7 and 8, the conductors
9, and the receiving telephone 10 shall be
such that the resultant current through the

receiver 10 shall produce an audible but not

objectionably loud click. It is obvious
therefore that the working of the switch-
hook up and down at substation A and thus
breaking and making repeatedly the contact
of the hook switch will, by controlling re-
lay 4 thus controlling the circuit of lamp 6

and primary winding 7, Iln'oduce a series of
e

clicks in the operator’s telephone 10 charac-
teristically different from the isolated and
intermittent clicks caused by the regular
acts of subscribérs in answering calls and in

thanging up receivers permanently for dis-

connection. Induction coil having winding
7’ 8’ is related to the other plug of the cord

. pair in the same manner, and transmits to
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the telephone 10 audible signals from the
station' B. As.many as desired of the op-
erator’s plugs may be connected by an in-
ductive link to the operator’s receiving tele-
phone. The diagram of the figure accom-
panying contemplates that all of her plugs
and supervisory lamps shall be so connected ;
the secondaries 8 8’, ete. of the induction
coils may be grouped in any desired manner,
series, multiple, or multiple arc, in associa-
tion with the conductors 9 which lead to the
telephone 10, -~

In large exchanges, particularly in ex-
changes where trunking is used ‘extensively
and In exchanges where measured rates are

‘used, it is customary to have an operator ig-

nore a signal for attention from her ringing

" plug, the action of an operator upon such 2

65

signal being merely to disconnect the plugs,
thus permitting the signaling.subscriber to
¢all in upon his proper A-operator. Under
such operating rules it may be deemed advis-

ringing plug and the operator’s receiving
telephone; this will reduce the total number
of clicks to be received by the operator, yet
leave her easily attracted to the flashing of 4
lamp by one of her own subscribers con-
nected upon any answering plug. I call at-
tention to the fact, however, that the oper-
ator’s attention should be attracted for
prompt disconnection of her ringing plug so
that the subscriber signaling her may be en-
abled to signal his own operator more
promptly. :
The induction coils used may be of any de-
sired characteristics, depending upon the
strength preferred for the click in the oper-
ator’s receiver and depending upon the mode
of connecting the secondaries before attach-
ing to the cireuit wires 9. I have found that
with connections shown in the figure resist-
ance for the winding 7 of .25 to .b ohms and
for the winding 8 of 200 ohms give very
satisfactory results. It is found by experi-
ence also that the circuit is useful in warning
an operator of the fact that some other oper-
ator may have plugged in and rung on a line
thatsthe first operator may have had con-
nected, as the act of the second operator

-plugging in and ringing on a busy line will
cause the cord relay of the first connected

cord to be chattered or rattled, and will
thereby cause an interrupted current to flow
through the primary of one of the induction
coils, thus giving a very decided signal in
the operator’s receiving telephone who may
have had the original connection.

The desideratum in the system of my in-
vention is that a signaling link be provided at

all times between the supervisory circuits as-

sociated with the operator’s keyboard equip-
ment and the operator’s telephone. It is ob-

vious that many forms of combining the ele-

ments to produce the result are possible, and
also that divers elements may be combined
to the same result. Combinations of con-
densers or impedances or both may replace
the induction coils whose windings are 7 and
8. Also the winding 7, instead of being
individual to a single lamp, may be common
to both lamps of a pair or may be common to
all the lamps of the operator’s equipment,
there being but a single such winding per

‘operator and that winding being included in
| the lamp signal bus wire of her position.

In this case, a click in the receiver will be
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heard for each change in current value, the -

current increasing or decreasing slightly as
any lamp is lighted or extinguished; the
characteristics and limitations of existing
supervisory circuits in an exchange where it
is desired to install my invention to supple-
ment an existing supervisory system, may in
some instances be such as to render this
method the most desirable.

In the system of my invention, the sub-
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scriber’s hook is enabled to operate as a tele-
graph key to produce.audible telegraphic
signals in the operator’s telephone receiver.
This interpretation of the

| visory signal; a eofltrolling circuit therefor; 50

gure describes |

the relay 4 as the telegraph line relay, the

receiver 10 in conjunction with the repeat-

ing coil 7—8 forming an audible telegraphic

sounder.

Having thus described my invention, what
I claim as new and .desire to secure by
United States Létters Patent is:

L. Ina telephone system, a subscriber’s line ;
a relay controlled over said line; a local
circuit controlled by said relay; an opera-

‘tor’s receiving telephone; and ‘an induction

coil having its primary winding included
mn said circuit and its” secondary winding

connected to said telephone, -substantially

us described.

2. In a telephone system, a subscriber’s

line; a relay controlled over said line; a
local circuit controlled by said relay; an op-
erator’s receiving telephone; and an induc-
tive link connecting said cireuit ‘and said
telephone, substantially as described.

3. In a telephone system, a subscriber’s

line; a relay controlled at all times over
said line; a local circuit controlled by said
relay; an operator’s receiving telephone;
and _means for producing at ‘any time an
audible signal in said telephone when said
relay is operated, substantially as described.

-4. In a telephone system,a, circuit adapted

~to be opened and closed and adapted to be
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so controlled by a subscriber’s hookswitch

© an operator’s receiving telephone ; and means
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.operative at all times for producing a cur-
rent. through said tel:é)hone when said eir- |

cuit is opened or clos
scriped.” . - : ,

5. In a telephone system, a circuit adapted
to be opened and closed and. adapted to be
so' controlled by a subscriber’s hookswitch ;
an operator’s receiving telephone; and means
operative at all times for producing a click-
ing sound in said-telephone when said cir-

,» substantially as de-

cuit is so' controlled, substantially as de-

scribed. : _ S L
6. In a telephone system, a visual super-

&

an_operator’s receiving telephone; and an
inductive link connecting said circuit and-
said telephone, substantially as described.

7. In a telephone system, a visual super-

. visory signal; a controlling circuit there or';

an. operator’s receiving telephone; and an
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induction coil having its primary winding -

-included in said circuit and its secondary

winding conriected to said telephone, sub-
stantially as described.

8. In a telephone system, a visual super-

visory signal; a controlling circuit there or;
an operator’s receiving telephone; and means
for producing an audible signal in said tele-'
phone at all times upon energization or de-
energization of said signal, substantially as
described.
- 9. In a telephone system, a visual super-
visory signal; a controlling circuit there or;
an operator’s receiving telephone ; and means
operative at all times for producing an au-
dible signal in said telephone upon the.
bredking of said circuit, substantially as de-
seribed. '

10. In a telephone system, a telegraph cir-
cuit extending from an operator’s connect-
ing apparatus to a substation, said circuit
being operative at all times during the con-
nection .of. the operator’s conecting appara-,
tus with the said station, and producing an
audible signal in the operator’s telephone in
response to current changes in the said cir-
cuit, substantially as described. - o

11. In a telephone system, a supervisory
relay; a visual signal controlled thereby ;
and an auxiliary supervisory signal circuit
controlled exclusively by said relay at all

| times during the continuance of connection
“| and including the operator’s receiver as an -

audible signal device.

Signed by me at Oil City, county of Ve- -

nango and State of Pennsylvania, in the
presence of two witnesses. '

WILLIAM 8. PACA.

Witnesses: ‘
J. S. Mason,
T. P. Capiean.

60 -

65

70

75

80

86

90



