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* To all whom 6 ma;y CONCerm: : | the balaﬁce of the control being had by the

Be it known that I, GEORGE L. CRAGG, a operator through the agency of an operator’s
citizen of the United States, residing at Chi- relay controlled by a switch or by a key,
cago, in the county of Cook and State of I1li- | preferably arranged in association with the

§ nois, have invented a certain new and usef al | operator’s listening-key, whereby a slight tap 55
" Improvement in Telephone - Exchange Sys- ‘of the listening-key will serve to deénergize
tems, of which the following is a full, eclear, the relay to restore the signals after their
concise, and exact description, reference be- | presentation. The operator’s relay serves;
ing had to the accompanying drawings, form- | preferably, when energized to partially effect
10 ing a part of this specification. | one of the changes in the su pervisory signal- 66

- Myinventionrelates to telephone-exchange | ing cireuit or circuits that is required pefore
systems, and has for its object the provision | a subscriber may effect a clearing-out signal.
of improved means whereby supervisory sig- ‘To this end the relay is preferably included
nals at the exchange may be employed to in- | in a circuit that is totally distinet from the

15 dicate the condition of use of connected lines, | cord-circuit, (though I do not wish to be lim- 65

" the invention relating particularly to com- ited to this arrangement in all embodiments
mon battery systems, for use in connection of the invention.) The circuit including the
with which myimproved apparatus has been | relay is preferably a local circuit and may

- designed. ‘ S | forthe purpose of its control by the operator

20 - My invention has for its object the provi- begoverned by the listening and ringing keys 7o
sion of asystem of sapervisorysignals wherein | in such a manner that when the operator sig-
the circait or cireuits containing the signals | nals a called subseriber the said local circuit
may be made unresponsive to changes in the | ‘will be established to energize the relay, and
relations of plugs and spring-jacks employed “in disconnecting lines a slight tap of the lis-

25 in uniting the lines for conversation, whereby tening-key will serve to open the local circuit, 75
the switchboard - wiring may be simplified. restoring the supervisory signals that have
Hitherto a supervisory signal has been asso- been actuated, the local circuit including the

ciated with a connecting-plug in a telephone- serial contacts that are governed by the lis-

~ switchboard in a eircuit normally open at tening-key and closed together when the said

30 two points, registering contacts being pro- | key is inactive or idle. In this embodiment 3o
vided in the plug and spring-jack adapted to | of the invention there are thus provided two -
close the circuit at one point, a relay con- | switches in the relay-circuit, one of which is

~ trolling the break at the other point, the re- closed when the ringing - key is actuated,
lay being connected with the circuits of the | while the other 1s opened when the listening-

3¢ plug to respond to currents therein. Such a | key is actuated. The operator thus effects 35
system as this requires the completion of the | onestep in the operation of each of the super-
local circuit through the agency of a plug  visory signals, the remaining step being ef-
and a registering contact in the jack within fected by each subscriber, there being prefer-
which the plug is inserted. The plug and ably provided for this latter purpose a relay,

s0 the engaged registering contact are included | one corresponding to each subscriber when go
serially in the supervisory circuit with the | double supervision is to be had, which relays
contacts controlled by the relay and the clear-.| are desirably included in the cord-cireuit,
ing-out signal. This greatly com plicates the | which cord-circuitis preferably provided with
wiring of the switchboard, it being necessary | a bridge that separates the relays to limit the

45 to extend the supervisory circuits to the | control of each to the corresponding sub- g5
spring-jacks. lam enabled to dispense with | seriber. This bridge is preferably included

 theextrawiring thatisrequired with the prior | In circuit with acommon battery. Thesuper-
type of supervisory signaling system men- visory signals are preferably in the form of

- tioned by having the supervisory circult or small incandescentlampsincludedin localeir-
so circuits coutrolied mainly by the subseriber, | cuits, which preferably have a common side 100




5

10 incandescent lamps are each provided with a |
shunting-switeh, the shunting-switches being
~ controlled by the relays that areincluded in
The system is such that

Y
[ |

thatincludesa st)uree of signaling-current, as
a battery, and the contacts governed by the

operator, so that when the side that is com-

mon to the supervisory circuits is closed, as
specified, the said supervisory circuits are
placed in condition to be further regulated
by the subscribers. For the purpose of ef-
fecting the subscribers’ share of the control
of the supervisory signalsthe said signals or

the cord-cireunit.
when subscribers are connected for conver-

15 sation the switch - hooks at the substations

when relieved of the weight of the receivers

will close circuit throngh the relaysincluded
in the cord -circuit, thereby operating the
shunting-switches to shunt the incandescent

20 lamps from the signaling-current in the su-

25

pervisory circuits. When the subscribers

have finished conversation, circuit through |

the relays controlled by the subsecribers will
be opened, the shunting-switches being there-
by opened to remove the shunts from about
the incandescent lamps, whereupon the sig-
naling-current in the supervisory circuits
may cause sald lamps to glow. Idonotwish

to be limited to the employment of shunting-

30 switches, however, as obviously other means

35

may be employed in the relay mechanism

controlied by the subscribers foreffecting the.

subseribers’ share of the control of the su-
pervisory signals. o
I will explain my invention anore fully by
reference to the accompanying drawings, in
which— |

Figure 1 is a diagrammatic view of a tele-
phone-exchange system, showing an opera-

40 tor’s relay coutrolled by the ringing and lis-

45

50

55

.60

05

tening keys. Fig. 2is a side elevation of an
operator’s combined listening and ringing
key. Fig.3 isa diagrammatic viewof a tele-
phohe-exchange system, illustrating the con-
trol of the operator’s relay by means of a plug-
seat switch. -

Like parts arve indicated by similar ehar-
acters of reference throughout the different
figures. o - |

Referring first more specifically to the ap-
paratus disclosed in Iigs. 1 to 3, inclusive,
any suiltable form of substation apparatus
may be employed. There are illustrated in
each of the diagrams Figs. 1 and 3 at each of
the substations, which may be numbered 90
and 120, a telephone switch-hook 1, a trans-
mitter 2, a receiver 3, a condenser 4, and a
signal-bell 5, the switch-hook when depressed
serving to inclunde the signal-beil in ecircuit,
by way of the condenser, at the same time
opening the circuit including the receiver and

transmitter, and when elevated to close the
circuit through the receiver and transmitter

and open the circuit through the bell. The
limbs 6 and 7 of the telephone-lines extend
from the substations and are connected with

743,457

] of the spring-jackss. These line-springs are

shown as being provided with back contacts
that are engaged thereby when the jacksare
free of plugs, so that the limbs 6 7 of the tele-
phone-lines may be continued as signaling ex-
tensionscontaining a common battery 9, there
being interposed beiween the battery 9 and
each substation that may be thus connected

therewith a line-electromagnet 10, controlling

some suitable form of line-indicator11. The
plugs that are employed at the exchange may
be of any suitable type. The plugs 12 and
13 1llustrated may constitute, respectively,
the answering and connecting plugs, the tips
of the plugs being preferably connected by
means of a tip-strand 14, while the sleeves of
the plugs are connected by means of a sleeve-
strand 15. The strands of the cord-circuit
are connected with the springs 16 of a listen-
ing-key and the springs 17 of a ringing-key,
there being preferably associated with these
sets of springs 16 and 17 a common actuating-
lever 18, which when moved in one direction
may cut an operator’s telephone-battery 19
Into circuit with a calling subscriber and
when moved in the other direction may cut a
signaling - generator 20 into circuit with a
called subseriber.
cord-circuit, asthe tip-strand, preferably con-
tains two supervisory signaling-magnets 21
22, corresponding to the calling and called
subscribers, respectively, there being prefer-

| ably included in shunt about each of these
| electromagnets a condenser whereby the im-

pedance thereof is removed from the cord-
circuit. The magnets 21 and-22 are adapted
to be controlled by the subseribers, and in or-
der that each magnet ma¥V be limited to the

One of the strands of the

75

30

go

95

| Jole

105

control of a single subseriber they are pref-

erably electrically separated by means of a
bridge conductor 23 uniting the cord-strands
and containing a source of direct current 24
and an impedance-coil 25, which coil prevents
the shunting of voice-currents. The particu-
lar disposition of the bridge conductor and
impedance-coil therein, however, is a matter
of detail and may be modified without depart-
ing from the spirit of my invention, as may
also the association of the relays 21 and 22
with the cord-circuit. |

The relays 21 and 22 are provided with ar-
matures, as indicated, which armatures are
preferably provided with front contacts, so
that when the subscribers have their tele-
phones off their switch-hooks the said arma-
tures may be attracted to preferably shunt
the supervisory signals 26 and 27 from circuit
with the battery 24, which is adapted for as-
sociation with the signals 26 and 27 in a man-
ner to be hereinafter set forth. The signals
20 and 27, which are preferably small incan-

descent lamps, are included each in a circuit

independent of the other, which cirecuit has a
common side that comprises a conductor 28,
an armatare 29, and a conductor 30, together
with a portion of the bridge-conductor inter-

the long and short line-springs, respectively, vening between the conductor 30 and the tip-

ITO
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I20
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strand, which p_olrt,ion of the_bridge_—_eonduetdrl

contains the common battery 2+. The con-

ductor 28 terminates 1n a contact constituting
a front contact for the armature 29, which con-

tact is engaged with the armature 29 through .
the manipulation of the operator’s appara-
‘tus.  For this purpose the operator’s relay 51

~includes switching mechanism controlled by

I1Q

X5

20

the operator, the circuit being closed through

the relay 31 to complete the common side of

the circuits containing the signals 26 and 27
to place these circuits in condition to be fur-

ther controlled by the subscribers.
The form of operator’s switching mechan-

jsm shown in Figs. 1 and 2 may be employed,

wherein the listening and ringing keys are

shown as being provided with a common ac-

tuating-lever 18, the spring 16 of thelistening-
key carrying acontact engaginga corres pond-
ing contact constituting a terminalof the con-

ductor containing the helix of the relay 31,

while a spring of the ringing-key 17 carries a

 contact which constitutes the other terminal

of the helix 31, adapted when the ringing-key |

is actuated to engage a contact 32 to there-
by include a battery 33 in circuit with the re-
lay 81 by way of the contacts controlled by

- the listening-key when the saild listening-key

30

is in its normal position. In this manner cir-

cuit through the relay 31 may be closed to

close the common side of the circuits con-
taining the supervisory signals torender these

- signals farther subject to the subscribers.

35

When the subscribers are in conversation,
the shunts of the lamps 26 and 27 will be

closed, said lamps being then extinguished.

W hen a subscriber restores his telephone, the

circuit of the corresponding relay controlled

40

by the subseriber is opened, the shunt about

the corresponding signal-lamp being thereby

removed to permit the lamp to glow by means
of current furnished over the side that 18
common to both signaling-circuits, owing to
the attraction of thearmature 29. When both
subscribers have restored their receivers,both
signal-lamps are caused to glow or the super-
visory signals are otherwise presented,where-

“upon the operator in effecting disconnection

SO

 seat, the contacts of the plug-seat switch are

Ho

may restore the supervisory signals by a
slight operation of the listening-key to open
the local circuit containing the magnet 31.
By the arrangement indicated in Fig. 3 the
operator’s electromagnet 31 is preferably 1n-

cluded in a circuit containing the contacts of

a plug-seat switeh 32, which may be en gaged
when the plugis removed from itsseat toclose
the circuit. When the plug is restored to its

separated, thereby to open the circuib con-

taining the operator’s electromagnet 51 to re-

store the supervisory signals. .
In Fig. 3 I have indicated the connecting-

- plug as being associated with - a plug-seat

switch, though I do not wish to be limited to

“the particular plug that may be selected.
1 have shown the supervisory relays that

o

as being included directly in the same strand

of the cord-circuit; but I do not wish to be
limited to any particular association of the su-
pervisory relays with the cord-circuit, as any

‘means for securing their operation through

the ageney of the substation apparatus may
be adopted without departing from the spirit
of the invention. o -
For the purpose of effecting the proper di-
vision of current passing to the signal-lamps
there may be provided an adjusting resist-
ance 34 in each signal-circuit. | o
" Having thus described my invention, I
claim as new and desire to secure by Letters

Patent— -

1. In a telephone - exchange system, the

combination with telephone-lines extending

from substations to an exchange, of cord con-
necting apparatus at the exchange for unit-
ing subscribers for conversation, a relay in-
cluded serially in the cord-circuit and adapt-
ed for operation by the substation apparatus,
a supervisory signal partially controlled by
the said relay, a second relay for completing
the control of the supervisoery signal, and

‘meansoperating independently of the spring-

jacks and plugs for controlling the continu-
ity of the circuit including the second relay,
substantially as described. -

2. In a telephone-exchange system, & com-

bination with telephone-lines extending from
| substations to an exchange, of cord
ing apparatus at the exchange for uniting

connect-

subseribers for conversation, a relay included
serially in the cord-circuit and controlled by
apparatus at a substation, a supervisory sig-
nal
second relay for completing the control of the

supervisory signal, & local circuit including
the second relay, and switching apparatus

independent of the plugs and spring-jacks,
said switching apparatus being included in
said local circuit for effecting its control, sub-

stantially as described.

3. In a telephone-exchange system, the
combination with telephone-lines extending
from substations to an exchange, of cord con-
necting apparatus at the exchange for unit-
ing subsecribers for conversation, supervisory
signals, one corresponding toeach subscriber,
supervisory relays, one for each supervisory
signal, each controlled by the corresponding
subscriber’s apparatus independently of the
other subseriber’s apparatus, whereby a par-
tial control of the supervisory relays may be

‘effected, an operator’s relay serving to coms-
plete _ . _
and means independent of spring-;]acks_and

the control of the supervisory signals,

plugs controlled by the operator for Qovern-
ing the actuation of the operator’s relay, sub-
stantially as desceribed. - T
4, In a telephone-exchange system, the

combination with telephone-lines extending
from substations to an exchange, of cord con-
| necting apparatus at the exchange for unit-
‘ing subseribers for conversation, supervisory

are subject to the control of the subsecribers | signals, one corresponding to each subseriber,

partially controlled by the said relay, a

70
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supervisory relays, one for each supervisory

signal, each controlled by the corresponding
subscriber’s apparatus independently of the
other subscriber’s apparatus, whereby a par-
tial control of the supervisory signals may be
effected, an operator’s relay serving to com-

plete the control of the supervisory signals,

a local circuit including the latter relay, and
switching mechanism in the local circuit in-
dependent of the spring-jacks and connect-
ing-plugs and controlled by the operator for

governing the latter relay, substantially as |

described. |
5. In a telephone-exchange system, the
combination with telephone-lines extending

- from substations to an exchange, of cord con-

20

.25

30

- visory signals, one corresponding to each sub-

35

necting apparatus at the exchange for unit-
ing subseribers for conversation, a relay in-
cluded serially in the cord-circuit and adapt-
ed for operation by the substation apparatus,
a supervisory signal partially controlled by
sald relay, a second relay for completing the
control of the supervisory signal, and means
operated independently of the spring-jacks
and plugs for controlling the second relay,
substantially as desecribed. |

6. In a telephone-exchange system, the
combination with telephone-lines extending
from substations to an exchange, of cord con-
necting apparatus at the exchange for unit-
ing the subscribers for conversation, super-

scriber, supervisory relays, one for each su-
pervisory signal, each controlled by the eor-
responding subscriber’s apparatus independ-
ently of the other subscriber’s apparatus,

~whereby a partial control of the supervisory

40

signals may be effected, a common battery
adapted for inclusion in c¢ircuit with the said
relays by substation apparatus, and electro-
magnefic means operable exclusive of the
spring-jacks and plugs whereby the operator

- may complete the control of the supervisory

45

signals, substantially as described.
7. In a telephone-exchange system, the

- combination with telephone-lines extending

50

55

60

from substations to an exchange, of cord con-
necting apparatus at the exchange for unit-
ing the subscribers for conversation, a super-
visory signal, a supervisory relay for the su-

pervisory signal controlled by substation ap-

paratus, whereby a partial control of the su-
pervisory signal may be effected, a common
battery adapted for inclusion in circuit with
the said relay by substation apparatus, and

electromagnetic means operable exclusive of

the spring-jacks and plags whereby an oper-
ator may complete the control of the super-
visory signal, substantially as desecribed.

3. In a telephone-exchange system, the
combination with telephone-lines extending
from substations to an exchange, of cord con-
necting apparatus at the exchange for unit-
ing the subscribers. for conversation, super-
visory signals, one corresponding to each sub-
scriber and each included in a local circuit,

supervisory relays, one for each supervisory |

|

743,457

signal, each controlled by corresponding sub-
scriber’sapparatusindependently of the other
subscriber’'sapparatus, whereby a partial con-
trol of the corresponding signal-circuit may

be effected, a common battery adapted for

inclusion in circuit with the said relays by
substation apparatus, and electromagnetic
means operating exclusive of the spring-jacks
and plugs whereby the operator may complete
the control of the supervisory-signal circuits,
substantially as deseribed.

9. In a telephone - exchange system, the
combination with telephone-lines extending
from substations to an exchange, of cord con-
necting apparatus at the exchange for unit-
ing the subseribers for conversation, a super-
visory signal, a local circuit therefor, a su-
pervisory relay for the supervisory signal and
partially controlling its circuit, said relay be-
ing controlled by the substation apparatus,
a common battery adapted for inclusion in
circuit with the said relay by substation ap-
paratus, and electromagnetic means operable
exclusive of thespring-jacksand plugs where-
by an operator may complete the control of
the supervisory-signal circuit, substantially
as described.

10. In a telephone-exchange system, the
combination with telephone-lines extending
from substations to an exchange, of cord con-
necting apparatus at the exchange for unit-
ing the subscribers for conversation, super-
visory signals, one corresponding to each sub-
scriber and each included in.a local circuit,
supervisory relays, one for each supervisory
signal, each controlled by the corresponding
subseriber’s apparatus independently of the
other subscriber’s apparatus, whereby a par-
tial control of the corresponding signal-cir-
cuit may be effected, a common battery
adapted for inclusion in circuit with the said
relays by substation apparatus, electromag-
netic means operable exclusive of the spring-
Jacks and plugs, whereby the operator may
complete the control of the supervisory-sig-
nal circuits, and an operator’s make-and-
break switch included in a local circuit with
sald electromagnetic means, substantially as
described.

11. In a telephone-exchange system, the
combination with telephone-lines extending
from substations to an exchange, of cord con-

necting apparatus at the exchange for unit-

ing the subscribers for conversation, a super-
visory signal, a local eirceuit therefor, a super-
visory relay for the supervisory signal and
partially controlling its circuit, said relay be-

ing controlled by the substation apparatus,
a common battery adapted for inclusion in

_circuit with the said relay Ly substation ap-

paratus, and electromagnetic means operable
exclusiveof thespring-jacksand plugs where-
by an operator may complete the control of
the supervisory-signal circuit, the said means
including a make-and-break switeh in the
signal-circuit, substantially as described.

12. In a telephone-exchange system, the
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combination with a teléphone-liue extending

 from substations toan exchange, of cord con-

10

| (s

P

25

30

~ nectingapparatus at the exchange for uniting
- the subsecribers for conversation, Supervisory
signals,one corresponding to each subscriber,

a local circuit including said supervisory Sig-
nals, supervisory relays, one for each super-
visory signal, each controlled by correspond-,
ing subscriber’s apparatus independently of
the other subscriber’s apparatus, whereby a

partial control of the corresponding signal-

circuit may be effected, a common battery
adapted for inclusion in circuit with the sald
relays by substation apparatus, and eleciro-
magnetic switching means controlled by the

operator independently of the plugs and |

spring-jacks for connecting said common bat-
tery with the local circuit including the su-
pervisory signals, whereby the operator may
complete the control of said signals, substan-
tially as described. . - o

13. In a telephone-exchange system, the

combination with a telephone-line extending

from substations to an exchange, of cord con-
necting apparatusat the exchange for uniting

- the subsecribers for conversation, su pervisory

signals, one corresponding to each subseriber,
a local circuit ineluding said supervisory 81g-

nals, supervisory relays, one for each super- |

visory signal, each controlled by correspond-
ing subsecriber’s apparatus independently of
the other subscriber’s apparatus, whereby a

partial control of the corresponding signal-

circuit may be effected, a common battery
“adapted for inclusion in eircuit with the said

relays by substation apparatus, and electro-
magnetic means associated with the opera-
tor’s listening and ringing keys and operated

 thereby for connecting said common battery

40

 with the local eircuit ineluding said super-
~ visory signals, substantially as described.

14, In atelephone system, the combination
with telephone-lines extending from substa-

‘tions to an exchange, of cord connecting ap-
paratus at the exchange for uniting sub- |
‘seribers for conversation, supervisory signals,

~ one corresponding to each subscriber, a su-
~ pervisory relay for each supervisory signal,

"'5;;.

‘each relay controlled by the corresponding

subscriber’s apparatus independently of the

‘other subscriber’s apparatus, whereby a par-

 tial control of the supervisory signals may
~ be effected, an operator’s relay serving to
complete the control of the supervisory sig-

55

‘nals, a local cireuit including the operator’s
" relay, and switching-contactsincluded in said

- local circuit and associated with the opera-

tor’s listening and ringing keys for control-

 ling the continuity of said local circuit in-

- 6o

- 65

cluding said operator’s relay, substantially
as described. | | o

15. In a telephone -'exehange' system, the |
combination with telephone-lines extending |
from substations toan exchange, of cord con- |-

necting apparatus at the exchange for unit-

seribed.

| ing subseribers for conversation, a super:

visory signal, alocal ecircuit therefor, a super-

visory relay for the supervisory signal for

partially controlling its cireuit, said relay be-
ing controlled by the substation apparatus,
a common battery adapted for inclusion in
circuit with the said relay by substation ap-

paratus, and electromagnetic means con-
trolled by the operator independently of the .
75

plugs and spring-jacks for connecting said
common battery with said local circuit in-

cluding said supervisory signals, whereby

70

the operator may complete the control of said

signals, substantially as described.
16. In a telephone-exchange system, the

80

combination with telephone-lines extending

from substationsto anexchange, of cord con-
necting apparatus at the exchange for unit-

visory signals, a local circuit independent of

| spring-jacks or plugs including sald super-

visory signals, supervisory relays, one for
each supervisory signal included serially in

‘ing the subscribers for conversation, super-

the cord-cireuit and adapted for operation by

the substation apparatus, whereby a partial

control of the supervisory signals may . be

90

effected, a battery for providing said local

| eircuit with current, an additional local cir-
cuit including said battery, and switching

means, independent of spring - jacks, in-

cluded in said additional loeal eircuit for
controlling the continuity thereof, whereby
to complete the control of the local circuit

including the supervisory signals, substan-
tially as described. - o

17. In a telephone - exehange' 'Systmm the
| combination with telephone-lines extending

from substations toan exchange, of cord con-

95

1< Q

necting apparatus at the exchange, for unit-
ing the subscribers for conversation, super-
visory signals, a local circuit independent of

105

spring - jacks and plugs, serially including

‘said supervisory signals, supervisory relays,

one for each supervisory signal, included se-

rially in the cord-ecircuit and adapted for op-

eration by the substation apparatus, whereby

110

said supervisory relays may be partially con-

trolled, a battery for supplying current to

said loecal eircuit including the supervisory

signals, an additional local circuit inde-

115

‘pendent of spring-jacks and plugs including

said battery, and switching means included

ity of said additional local eircuit, whereby

the operator may complete the control of

in said additional local circuit, independent
of spring-jacks, for controlling the continu-
120

the supervisory signals,hsubstant.ially.as de-

In witness whereof I hereunto subscribe

my name this 7th day of May, A. D. 1902.

- GEORGE L. CRAGG.
Witnesses: . o
- FLORENCE WICKLIN,

JOEN STAHR.,
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