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To. il whom' it vhaiy concern: | supervisory signaling-circuit is desirably con-

. Belt Known that I, HTARRY G. WEBSTER, a | trolled by the subscriber. It has been found
citizen of the United States, residing at, Chi- | desirable in supervisory signaling arrange- 55 =~
. eago, in the county. of Cook and State of Tlli- | ments of this class to, if possible, avoid the

~§ nois, have invented a certain new and useful | necessity of third contacts of the spring-
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~Improvement in Telephone-Exchange Sys- | jacks and corresponding” third contacts of
- tems, of which the following is g, full, clear, | the cord connecting-plugs.. . - - ST

.2 . |- - ¥ | ]

conclse, and exact description, reference be- | A _supervisory system for use in connection 6o .

1 r r,

ing had fo the accompanying drawings, form- | with a two-wiré-jack system has heen pro-
 OL eciication. posed, in which the local illuminating-cireyit.
My mvention relates to teléphone - ex- | has been jointly controlled’by two relays,one.
- ¢hange systeéms, and more particulatly to the | of the relays being connected with one strand
- Supervisory minalmgfi,sjfstiem ‘employed in | of the cord-circuit and the other relay being 65
connection with the-means for interéonnect- | connected with the other strand of the cord-
15 1ng subscribers’ lines, this supervisory signal- | circuit. - The circuit through one of these re-

ing system serving to notify the central'sta- | lays has been controlled by the insertion of

-

tion operator of the operative condition of | the associated cord connecting-plug within &
connected lines. - - . Iline-jack, while the other relay has been con- 70
~_The invention is particularly applicablé to | trolled by the operative condition of thesub-

20 multiple-switchhoard - exchange, systems in | scriber’s substation apparatus.’” Such a su-

L.
foay

which operator’s cord connecting apparatus | pervisory signaling arran gement is more or-
15 employed for the purpoge of corinecting | less complicated and requires for each Super-
“two telephone-lines for conversational pur- | visory lamp or-signal two relays, or st least 75
“poses. Such & cord connecting apparatus | threerelaysfortwosup ervisory lamps. . These .
25 may consist of two cord-strands connecting | relays are expensive to install and ate hable
- plugs adapted for insertion’ in spring-jacks | to get out of order and adjustmient.” They
- connectied with. teleplione-linés. “In ifs pre- | do, however, introduce the advantage of pro-

ferred embodiment the invention is applied | viding an inductively-balanced circnit, there 86

 to_so-called ‘““common-battery’” telephorne- | being in such an installation an- impedance 4
- 30 exchange systems in which a central source | between the terminals of the common battery.
~ of gurrentlocated at the exchange isemployed | and either side of the telephone-circuit which
- for..the purpose of supplying talking and sig- | transmits volce-currents. TR PR WALeh

~ naling curren(s to all the lines terminating at | . It‘is the purpose of my present iivention to 85
- that exchange. A supervisory 151%11&1’ may | provide a double supervisory signaling sys-

I electric | tem employing small electric lamps as sig-

lamp, the illumination of which may indicate | nals in which there need be but. one relay for

to the central-station operator that the con--| each lamp and in which, furthermore, the =
- nectied line is no longer desired for conversa- | telephonic circuit 1s inductively balanced, 9o
tiorial purposes, whereupon it thay be discon- | due to the presence of impedance in-the con- ~
4o nected. A preferable form of supervisory | nection to both sides of the line-cirguit. .In
 signaling system is one in which a lamp is em- | this respect of providing an inductively-bal-
ployedforeach plugof the cord-circuit,where- | anced circuit my present invention shows.an
- by the. operative condition of both of two | improvement over the supervisory signaling gz |
- connécted lines may be ascertained. Such a | system. disclosed in Patent No. 688,452, is- ~ *
- 45 signaling system is' kiown as a" “double” | sued to me December 10, 1901. In my pres-
. supervisory system. . . . . |ent system each supervisory laiip 1§ jointly
(L he control of the lamp or other signal em- | controlled, first, directly by the Insertion of =
ployed is desirably jointly effected from two | the associated plug in a line-jack, and. sec. 100

~ pomnts in the lamp-cireuit. One of the con- | ondly, by a relay connected betwoen a t, 0

.50 tact-pomts controlling the actuation of the | nal of the common battery and one of the

L

‘supervisory signal is controlled hy the opera- | cord-strands, the . energization of the relay

= .

tor. The other'contact which controls the | being controlled by the operative condition
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of the substation apparatus associated with
the line within which the plug has been in-
serted. o

The features of my invention will be more
clearly understood by reference to the ac-
companying drawing, wherein 1 have shown
at each of the subscriber’s substations A and
B the usual substation apparatus Ior com-
mon-battery systems, which comprises in
each instance a hook-switch 1, which when
in its normal depressed condition, due to the
weight of the receiver 2, serves to connect the
line-limbs 3 and 4 through a call-bell 5 and
the condenser 6. When in its upper posi-
tion, due to the removal of the rece.ver 2, the
hook-switch closes a circuit through the bat-
tery-transmitter 7 and the primary 8 of an
induction-coil whose secondary 9 1s serially

connected with the receiver 2. ‘The line-cir-

cult arrangement herein shown is similar to
that disclosed in my above-mentioned pat-
ent. It will be apparent, however, to those
skilled in the art that any other line-circuit
may be employed. _.

‘The line-limb 4 leads through the winding
10 of a d.fferential cut-off relay 11, and thence
to the negative grounded pole of the com-

“mon battery 12. The line-limb 3 leads to

the armature 13 of the relay 11, this arma-
ture normally making connection with 1ts
back contact 14, which is connected through
the other winding 15 of the differential cut-

off relay, and thence through the line-signal

16 to the positive pole of the common bat-
tery 12. The armature 13 is provided with
a front contact 17, which leads to the sleeve-
contacts 18 18 of the line-jacks 19 19. The
tip-contacts 20 20 of the Iime-jacks are con-
nected directly with the line-limb 4, as shown.
The windings 10 and 15 of the cut-off relay
are differentially wound in order that the
passage of equal currents through both wind-
ings at the same time will cause no net ener-
gization of the relay-core. |
The operator’s cord-connecting apparatus
comprises the answermg-plug 21 and the call-
ing-plug 22. The tip-contacts of these plugs
are connected by the tip-strand 23, while the
sleeve-contacts are connected by means of
the sleeve-strand 24. The usual operator’s
listening-key 25 is provided, an actuation of
which serves to connect the operator’s tele-

- phone set 26 in bridge of the cord-strand. A

ringing-key 27 is also provided, an actuation
of this key serving to eonnect the terminals
of the ringing-generator 28 in bridge of the
cord-strands leading to the calling-plug and
to break the connection to the answering-
plug. The conductive continuity of the
sleeve-strand is interrupted by the serial 1n-
clusion of a condenser 29, this condenser,
however, readily permitting the passage of
telephonic voice-currents. There are per-
manently connected between the positive
pole of the common battery 12 and the con-
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ductively-insulated portions of the sleeve-
strand 24 supervisory relays 30 and 31. The
supervisory lamps or signals 32 and 33 are
connected, one between the tip-strand lead-
ing to the answering-plug and the back con-
tact 34 of the armature 35 of the relay 30
and the other between the tip-cord strand
leading to the calling-plug 22 and the back
contact 36 of the armature 37 of the relay 31.
There is included in each of the lamp-circuits
an impedance-coil, that associated with the
lamp 32 being des:gnated as 38 and that as-
sociated with the lamp 33 as 39.

The operation of such a system may be de-
scribed as follows: A subscriber at substation
A desiring connection with some other sub-
scriber removes the receiver 2 from the tele-
phone-switchhook, thereby closing a conduct-
1ve circuit between the 1ine-1im%s 3 and 4,
leading to substation A. The cireuit thus
closed may be traced as follows: from the
positive pole of the common battery 12,

‘through the line-signal 16, the winding 15 of

the differential cut-oft relay, contact 14, ar-
mature 13, line-limb 3, transmitter 7, pri-
mary winding 8, switch-hook 1, line-limb 4,
winding 10 of the differential cut-ofl relay,
and thence to the negative pole of the com-
mon battery 12. The closure of this circuit
causes an actuation of the line-signal 16 to 1n-
dicate to the central-station operator that a
connection is desired. The cut-ofl relay 11,
however, is not actuated, for the reason that
its two windings are differentially connected
and no net energization is produced by the
closure of a circuit through these two wind-
ings. The operator answers the signal pro-
duced by inserting the answermng-plug 21
within the answering-jack of the calling-line.
A circuit is thereupon closed through the su-
pervisory signaling - lamp as follows: from
the positive pole of the battery 12, through
the armature 35, its back contact 34, the
Jamp 32, impedance-co.l 38, the tip-contact
of the plug 21, the tip-spring 20, winding 10
of the cut-off relay 11, and thence to the
negative pole of the common battery. The
closure of this circuit would cause an illumi-
nation of the lamp 32, except for the fact that
the relay 30 is at the same time energized.
This relay 30 is energized over the following
circuit: from the pos.tive pole of the battery
12, through the wind:ng of the relay 30, the
sleeve-strand 24, leading to the sleeve-con-
tact of the plug 21, sleeve-contact 18 of the
jack 19, contact 17, armature 13, line-limb 3,
transmitter 7, primary 8, switch-hook 1, line-
Jimb 4, winding 10 of the differential relay,
and thus to the grounded negative pole of the
common battery 12. The energization of the
relay 30 due to the flow of current over this
circuit causes an attraction of the armature
35, whereupon the circuit through the lamp
32 is broken. A momentary circuit, how-
ever, does flow through the lamp 32, this cir-

70

75

30

go

95

100

105

II0

11§

120

125

130



20

-' .8‘-16,05‘-2" |

cuit being. traced, as préviouSIy - stated, |

~ through the winding 10 of the differential

cut-oft relay. The path of increased res st-

‘ance through the winding 10 of the differ-

ential cut-off relay afforded by the cireuit
through the supervisory lamp 32 causes an
unbalancing of the energization of the d ffer-

ential relay due

a net energization of the cut-off relay is pro-

duced to attract the armature 13, thereby
- cutting off the Line-signal-16. The operstor
now converses with the calling-subscriber to-
‘ascertain the number of the subscriber. to be
called. Upon learning the number of the
“called subseriber the operator inserts the call-
ing-plug 22 within a jack 19, associated with:

the line leading to substation B—that is, as-

| sﬂming. that"Slle;t&_tiOIl_ B is: the station de-

‘sired by the calling - subscriber. It will be

~seen that after the calling-subscriber’s call

'_2.5.

._30

35
- 1ngtosubstation A. This direct connection- ?
of a pole of the battery with a line-limb lead- |
ing to:substation A would cause noise, due to
inductive disturbances. Inorder to prevent

40 this noise; due to induective disturbances and

55

. 65

has been answered by the insertion of the an-.
swering-plug 21 into an answering-jack there

will be an unbalanced condition of the cir-

tus, and from the tip-strand to the tip-spring

unbalancing of the line, the impedance 39'is

‘included in circuit with the lamp 33. This

- 1mpedance maintains the balance of the cir-

- cut, whereby noise due to inductive unbal-
- 45
- calling-plug 22" within a calling-jack 19, the
-operator manipulates her ringing-key 27 to
~connect the terminals of the ring.ng-genera-
~tor 28 with the cord-strands connected with

ancing 1s prevented. 'After inserting the

the called line. The

insertion of the calling-

Pplug 22 within the jack 19 causes the closure

of a circuit from the tip-strand through the
line-limb 4 of the called line and winding 10
of the differential cut-off relay associated

with the line to substation B to the negative
‘pole of the common battery 12. The flow of
_ . an energiza-
tion of the relay 11, whereby the armature 13
~1s attracted to at once cut off

- 6o

current over this circuit causes

the line-signal

16. The subscriber at substation B answers'

the call by removing his receiver from the

switch-hook, whereby a conductive circuit is
closed through the substation apparatus at
circuit causes, as in

B. The closure of this cire
the case of-the_.Ca,lling—line,'_the closure of a

. ‘to the two wndings, and
IO
- the current

! 28] 0 the current flowing:
through winding 10 overcomes that due to-
lowing through winding 15, and

cireuit thrbughf' the relay 31, Whei'eby its ar-

EEEER - 3

mature 37 1s attracted to break the circuit

It will ber
one of the supervisory relays 30" or 31 and

‘through the supervisory signaling-lamp' 33.
be seen that each subscriber controls.

‘that each subscriber in this manner has com- o

circuits through both of the
lamps 32 and 33 are thereby broken,. there -
‘will be no. need for the impedances 38 and 39 |
to balance the telephonic crcuit inductively;
‘but these impedances serve to prevent noise-
‘due to inductive disturbances whenever a
single plug of the cord-connecting apparatus
118 1nserted in a jack. *Upon the completion:
of the conversation the subscribers replace
' their receivers upon the switch-hooks, there-
by breaking the conductive line - circuit,
-whereupon the supervisory relays 30 and 31 .
‘are. deénergized to permit the retraction of
their armatures. . The armatures when in
their retracted normal position: close circuits
CC _ through the supervisory lamps and inipe
- cuit, which would cause induction disturb- |
ances, and therefore noise in the receiver of
- the calling-subscriber, due to.the path af-
forded from the positive pole of the common. . _ | . _
- battery 12 through the armature 37, the con- ‘nal from either one or both of the substations:
“tact 36, lamp 33, and thence to the tip-strand. |
" 23 of the operator’s cord-connecting appara-

plete control and supervision of one of the su-
ervisory signaling-lamps. - It will of course

visory relays 30 and 31 are energized, and the
Supervisory

+

.operator of the desred disconnection. The
‘operator upon receiving the disconnect sg-

‘removes the associated plug or plugs, thereby
‘breaking the circuit through the differential
cut-off relays. Upon the deénergization of

20, which is assocZated with line-limb 4, lead- | the cut-off relays the armatures 13 are re-

be understood that when both of the super- -

75

8

90

“dances 38 and 39 to cause the lumination of -
‘the supetrvisory lamps, thereby notitying the

100

tracted to restore the rline - circuits to their

‘normal condition.. - _
~ While I have shown my improved: super-.
~visory signaling system in connection with a-

certain lime-circuit, it will be apparent to those

skilled in- the art that many other line-cir-
cuits may-be employed with equal advan- - -
‘tage, and in the same way the cord-circuit
‘may be modified in a great many ways. I
-do not wish, therefore, to limit myself to the
precise construction and ecircuit . arrange-
‘ments herein set forth; but,, _

~ Having described my invention, I claim as
new and desire to secure by Letters Patent—
1. In a telephone - exchange system, the

combination with a telephone-line extending

105 -

II.’O-. L

from a substation to an exchange, of cord
connecting' apparatus for connecting said .
line with another for conversation; a common.
source of current at the central exchange for

supplying talking and signaling current to

20 -

the cord-circuit and telephone-lines, a circuit -
extending between one pole of said source of -
current and one cord-strand and including 2

supervisory lamp and an impedance-coil, a

I25

second circuit extending from the-same pole
of said source to the other cord-strand and

including only the winding of a supervisory

relay; connection. of said cord-circuit with a

| telephone - line" causing the circuit through 130
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said supervisory lamp to be completed, and
actuation of substation apparatus upon con-
nection of the cord-circuit with the line caus-

‘ing the circuit through the supervisory relay

to be completed and the circuit through the
supervisory lamp opened. -
2. In a telephone-exchange system, the
combination with a telephone-line extending
by its limbsfrom a substation to an exchange,
of cord connecting apparatus for connecting
said line with another for conversation, a
common source of current at the central ex-
change for supplying talking and signaling
current to the cord-circuit and to the tele-
phone-lines, a line-signal normally included
in circuit with a telephone-line and said
source of current upon actuation of substa-
tion apparatus, a circuit at the central ex-
change extending from one pole of said
source of current to one cord-strand and in-
cluding a switch, a supervisory lamp and a
coil of high impedance, connection of said
cord connecting apparatus with the line caus-
ing the line-signal to become 1nactive and
causing said circuit to become closed,where-
by the supervisorylamp becomes illuminated,
and a second circuit at the exchange con-
nected between the same pole of said source
and the other cord-strand, said circuit con-
taining only the winding of a supervisory re-
lay controlling said switch, actuation of sub-

station apparatus upon connection of the

cord-circuit with the line causing closure of

sald circuit through said supervisory relay,

whereby said switch 1s actuated to open the
supervisory-lamp-containing circuit.
3. In a telephone-exchange system, the

‘combination with a telephone-line extending

from a central exchange to a substation, of
cord connecting apparatus at the central ex-
change for connecting telephone -lines to-

- gether, a common source of current at the ex-

45

change for supplying talking and signaling
current to the cord-circuit apparatus and to
the telephone-line, each line-limb being nor-
mally connected with one pole of said source
and each including one of the differential

816,052

‘windings of a cut-off relay, a line-signal in-

cluded in one of said line-limbs and normally
connected with the line-limb through the
armature of said cut-off relay, spring-jacks
having one contact permanently connected
with one line-hmb and another contact nor-
mally disconnected from the other line-limb,
a circuit extending from one pole of said
source to one cord-strand and mncluding a
switch, supervisory lamp, and a coil of high
impedance, connection of said cord-circuit
with a spring-jack causing closure of the su-
pervisory-lamp circuit and energization of the
cut-off relay, whereby the line-signal 1s re-
moved from circuit and the normally discon-
nected spring-jack contacts connected with
the line-limb, a second circuit extending
from the same pole of said source to the other
cord-strand, and a supervisory relay in said
second circuit and controlling said switch,
actuation of substation apparatus upon con-
nection of the cord-circuit with the line caus-
ing closure of said second circuit whereby the
supervisory relay becomes energized to actu-
ate said switch to open the supervisory lamp-
circult.

4. In a telephone -exchange system, the
combination with a telephone-line extending
from a substation to the exchange, ol a cord-
circuit for connecting said line with another
for conversation, a common source of cur-
rent at the exchange for supplymng talking
and signaling currents to the cord-circuit and
telephone-line, a supervisory lamp-eircuit ex-
tending between one pole of said source and
one cord-strand, and a winding of high 1n-
pedance included in said supervisory circuit,
said impedance being included 1n circuit only
when the substation apparatus i1s mactive
but disconnected from any circuit upon actu-
ation of the substation apparatus.

In witness whereof I hereunto subsecribe
my name this 25th day of August, A. D.1903.

. HARRY G. WEBSTER.

Witnesses: ,

Harvey L. HaxsoN,
JOHN STAHR.
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