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MENTS, TO STROMBERG-CARLSON TELEPHONE MANUFACTURING COMPANY, OF
BOCHESTER, NEW YORK, A CORPORATION OF NEW YORK. T

Ty all whom it may concern: ' g

-+ Be'it known that I, Newrox C. ScHEL:

'LENGER, & citizen of the United States, resid-

“ing at Chicago, in the county of Cook and

5

State of Illinois, have invented a certain naw
and useful Tmprovement in Telephone-Ex-

change Systems, of which the following is a

- full, clear, concise, and exact description,
~ reference. being had to the accompanying

‘10

cation. e R ‘ :
My invention relates to telephone exchange

~ drawings, 'formin‘g' a part of this specifi-.

- systems, and has for its object the provision

© o of improved
15

supervisory and clearing-out
signaling apparatus. = - :

. One object of my invention is >t(‘>'—'pro’v_ide :

~ an improved supervisory signaling Appara-

tus, which may be employed in connection-

" with the cord circuitshaving but two strands.

20

In accordance with:my invention, I em-

. ploy two indicators, preferably ‘in the form

* of incandescent lamps, which, through the |

~ agency of electro-magneti¢ apparatus inter-

“25

- vening between the same and the subscrib-
efs’ ‘stations, are adapted to indicate the

condition of use of the calling and: called |

- subscribers’ lines, respectively.

In practicing my invention, I employ two"

~relays associated with each supervisory. or

clearing-out signal. A relay associated with
_each supervisory signal is operated through

- the ‘a(i;ency of the switch Liook at the corre-

. 85
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sponding station when the said switch hook

' ~-supports the receiver at its station to effect

the opération of said signal. When - the

. . switch hook is relieved of the weight of the
- receiver, the second relay is operated: to re-

store the si
* ‘each subscriber’s station:a grounded bell of
low resistance, say 200 ohms, which, when:
included in ciremt: with the corresponding

al. I preferably employ at

‘telephone switch hook, when the latter is de-

pressed by the supported receiver, serves to |

close circuit through’a grounded  common
‘battery . at. the exalange, the first: of the
‘aforesaid relays being adapted for inclusion
_in-this circuit. The armature of ‘the relay
‘thereupon serves to close circuit through tlie
corresponding supervisory signal to effect
- its..operation.” The second relay associated

~ with each" snFervimry signal is connected-
_in bridge of th

e cord circuit and preferably
in the same bridge and in.serics connection
with-its companion relay, so-that when the

_ Specification of Letters Patent.
Application fled February 14, 1901. Serial No..47,218. -

TELEPHONE-EXCHANGE SYSTEM.
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telephone switch ig ‘elevated, circuit inﬁy“ be

‘closed through the said relays and the com-. -
by which .. -

“mon battery in circuit therewith,
arrangement the first relay has its condition.

of operation . unchanged, while the. second:

relay has its condition of use changed: to
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restore the associated supervisory signal to . .

its normal condition. The second relay may
-be employed either to shunt the

associated.”

-supervisory signal or to. open the circuit ih: .

which it is included; or the supervisoty sig:

.65 -

nal may be otherwise restored through the -
agency of the second delay. By thése means -
I am enabled to retain the two sets of two- -

whereby

| relays each in bridge of the cord cireuit, -
the requisite impedance. may be se-

70

' cured, while at the same time the operation
of the suEerwsory signals. may be secured -

through the agency of these relays without

imparing their function as impédance de- -
I will explain my invention ‘more fully" .
reference to the accompanying drawing, -

vices,

by
illustrating two embodiments thereof, n
which-— T T L

Figure 1 is'a diagrammatic view “illus-
trating telephone substations united for con-

80

versation through a cord circuit constricted
In accordance with the invention; and Fig. =~

2 a diagrammatic illustration of a modifica- -

tion of the cord circuit illustrated in TFig. 1.
Like parts are indicated by similar char--
acters of reference in both views. k

The apparatus at the substations 10 and

90 constitutes the preferred apparatus used -

“in practicing my -igvention. A ‘battery

90

transmitter @, with its primary coil Z)"and{\ T
receiver ¢, 1s illustrated at each of theso -

stations, a secondary coil being included in
this instance in a local circuit with the. tele-
phone receiver thereat, while the primary
coil in cirenit' with the transmitter is placed
in circuit with both limbs of the correspond-
ing telephone line upon the removal of the
receiver from its spring switch hook. The
transmitter primary winding of the induc-
tion coil at the station 10 is thus shown in

series with the telephone line,the telephone -

receiver at this station Leing removed from
its hook. This station may, for example,
illustrate the station of a calling subscriber.

The transmitter cireuit at station 90, which.’

may illustrate’ a called subscriber’s ‘station,

is open, the receiver at said station being.
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-'lines extend to spring jacks g g at the ex-|

15

20

25

upon ‘its hook. - There is also '~'pr6jﬁdé‘d at

‘eachi substation. a call bell d, preferably

responsive to alternatipg current, which I
refer to'include in a grounded branch that

_1s closed when the telephone receiver at that

station is upon its hook. Each call bell ¢ is

preferably of low resistance, say 200 ohms.:

Other substation apparatus may be equipped,
however, without' departing from the spirit
of my invention. Metallic circuit telephone
lines extend from the substations to an ex-
change, the limbs ¢ and f of which metallic

change. ‘A battery % is connected in bridge
between the-sides of idle telephone lines.
The limb f of each line.terminates in a
spring lever. ! normally resting against a

‘contact constituting a terminal of a line in-

dicator, m, the other terminal of the line in-
dicator being connected with one terminal

of the said battery, while the remaining
terminal of the battery is connected with the-

back contact of the remaining spring lever
of the spring jack: o

A subscriber, in initiating a call, closes

circuit of the battery % through the line in-

dicator, the springs and baclk . contacts of

- the spring jack. The operator; in response

30

to this signal, inserts the answering plug »

within the jack of the calling subscriber and

by means of a well known listening key in-

cludes her teleplhione set ¢ in'circuit with the:

_ calling subscriber’s telephone set.. Ascer-
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taining that this subscriber désires commu-
nication with subscriber No. 90, she inserts
the connecting plug p, the ‘mate to plug =,
within the line jack of the called subscriber,
and by means of a well known ringing key

_includes the grounded generator ¢ in circuit-

with the tip strand of the connecting plug,
the limb ¢ of a called subscriber’s telephone
line and his grounded bell d. The tip and
sleeve -strands of the cord circuit include
condensers 7, 7',
series with each other and in: shunt. of the

condenser 7. 'The relays ¢, ¢’ are correspond-

ingly included in series with each other and
together ‘in a shunt connection about the
condenser 7".. A common battery « has one
terminal connected between the relays s, &',
and the other terminal connected between
the relays ¢, ¢/. - By tliis arrangement the
common battery v may feed current to each
substation for the transmitter thereat, inde-
pendently of the -other, this result being

.effected “by its connection with the relays,

owing to the fact that condensers » and 7’

prevent passage of straight .current across.
.the cord circuit where these condensers are-
located. In order to prevent voice currents

- .from being shunted through the connettions

.85

including the common battery «, the shunt

“conductors, including the. relays s, 8" and }
t,.t’y ure provided with sufficient impedance
or.inductance. This inductance is, prefer-.

Relays s, §” are included in

ably due.to. the windings of the relays. The

advant:.zes of such a method of distributing
battery current to thie transmitters at. the

subscribers’ stations are well known to those
skilled ‘in_the art.. The relays:s, 8’ each
preferably .has its armature-provided -with.

an alternate contact that constitutes one ter-

.minal of &' local circuit, the other terminal
of the said local circuit preferably compris-.
ing the armature. This local circuit in-
| cludes 4 suitable form of supervisory signal,

Af)refera'bly in the form of an incandescent

amp v and also the common battery v. The .

‘'said common battery miay be, for example, a
twenty-four volt battery, while:the indica-’
tors v, v may be-twelve volt lamps.. To cut:

the current including :the common battéry‘
and indicators down, I include resistance

“coils w0, w in the localk circuits that may be

of, say, eighty-four ohms. = Each of the re-
lays 8, ¢/, ¢, t’, may be wound to, say, eighty-

five ohms. The common battery u is ground-
ed at the point where it is connected be-
tween the relays. ¢ and ¢/, so that when the

telephone switch. hooks are depressed by the

‘receivers . placed thereon, .circuit- is' closed
‘through' the relays s, &', or either of these
“relays, as the case may be,.according to.the

position. of the-switch hooks, to’ close the

“said local circuit, or both-of them, and effect
‘a corresponding_operation of the. supervi- .
’lghe.relays ¢, t" may, as illus-.

sory signals. The
trated in Fig. 1, have their armatures and

' alternate contacts included in shunt connec-
tions about the ‘supervisery slgir)na1S, resist-

ance coils z, z, wound .preferably :to forty
ohms, being included in these shunt.connec-
tions. When the telephone switch hooks are.
elevated, these relays ¢, ¢’ are energized and
the said shunt circuits are established about
the supervisory signals. -~ - -~ .-~
.. The"general  operation of the preferred
form of my invention is substantiaily as fol-
lows: Upon insertion of the answering plug

‘im-the calling subscriber’s jack; a practically-

=]

‘permanently closed circuit is formed ‘which.

includes the winding -of one. of :the relays

by.means of which inclusion the said relay
.serves to place the supervisory lamp asso--
ciated therewith in an operative condition;
that is, it serves to place the’ signal lamp-
in a-closed circuit with a source of current.
The said closed. circtit including the relay

is established or maintsined irrespective of
the operative position of the switchhook at
the calling subscriber’s station. It will be
seen” that when the receiver is upon the

pressed, current will flow. from' the battery

u through the relay s,the limb e of the cir-
ound, one ter- .
_ grounded..
‘When the: receiver. 1s. reiiioved. from the

cuit, the signal bell d.to- gr
minal of the battery ..bei

‘switch hook and the said switch hook is de- |

switch, hqok: so that the switch heok is in its -

raised condition, it.will be seen that current:

1



“subscriber’s circuit, relay ¢, Lack to the
other pole of the battery u.

through
terminal of the battery w through the relay.

901,654 -

still flows through the relay s,

the same being traced from: one

3, limb e of the circuit, switch hook, sec-
ondary coil &, transmitter «, limb f of the

It is of course possible to provide other

- circuit. connections than these. specifically

10

shown herein for establishing a -closed cir-
cuit throygh a relay, and I do not wish to

~limit mysclf to a closed circuit in which the
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" “the normal contacts of the relays ¢, ¢ and "
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65 ‘grounded bell

station ‘apparatus takes place.

“be adopted as an
-rangement the relays s,

.signal v upon the left of
not actuated, as said signal is either shunted -
or has its cireuit ‘opened, according to the'.
arrangement of Fig. 1 or of TFig. 2. The

subscriber’s line
a part.

A closed circuit through the relay ¢, after
being. once established, is, as has been
stated, maintained irrespective of the op-
erative position of substation apparatus,
and for this reason other means should be
provided' to render the supervisory signal

Cand the switch hook form

-nert and to effect a change in the operative

condition of the supervisory signal when a
change in the operative condition of sub-
This said
means is preferably in the form of the sec-
ond relay ¢ which 1s directly under the con-
trol of substation apparatus. The specific
means employed, in this instance, preferably
has a shunt circuit including the resistance

2 that is shunted about the supervisory sig--

nal » when the same is to be rendered inert.

The arrangement illustrated in Fig. 2 may
alternative. In this ar-
s” are preferably in
the same circuit relation iith the cord cir-

cuit as illustrated in Fig. 1, as are also 'the:

relays ¢,t’." In order to cut out the super-
visory signals v, o, they are illustrated in

Fig. 2 as being included in normall open

local circuit conductors in which conductors

the engaging armatures are included. When
the relays ¢, ¢, illustrated in Fig. 2, are op-
erated, a circuit through the supervisory
signals », » is opened, so that these signals

are restored to the normal conditivn, where--
by the same result is secured as in shunting

the said signals. Circuit including the su-
pervisory relays s and ¢ is it once estab-

lished upon the insertion of the answering .

plug within the calling subscriber’s jack, as

the said .calling subscriber has his telephone -
' The corresponding.

removed from its hook. _
the cord circuit is

called subscriber’s supervisory signal v.upon
the right of the cord circuit, however, is at
once actuated, because initially the circuit
including the bridge connection, including

‘the relays ¢" and ¢ is not_established, the
. grounded battery « being ‘alone included in

a grounded circuit with the relay s and.the

cireuit

@ at the called “subscriber’s

‘branch conductors connected
-of the cord circuit or to the relative arrange-
.ment of the relays at each end of the cord

oIt will

“circuit, a condenser

-but , R C
. Having thus ‘describ’ed-my_.inventiqn, I

station.” When the called subscriber e
sponds b removing his telephone from its

‘switch Look, the bridge connection includ-

8

ing the relays s” and ¢ and the battery » is .

established; so that although the. circuit
through the corresponding signal -« may
be partially completed by the relay ¢, it is
either shunted because of the attraction of
the armature of relay #, in the arrangement.

Hlustrated in Fig. 1, or is cut out of circuit, .

owing to the attraction of the corresponding
relay illustrated in Fig. 2. When the called
subscriber’s signal v is thus restored to its
normal condition, the operator kinows that
he has responded and that the subscribers
are in conversation. When both subseribers

70
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restore their receivers the relays s and s” are -

alone included in grounded circuits with the
battery « and the call bellg d, d, the relays
%, ¢’ being out of circuit, so that the super-
visory signals #,- v are both actuated or.
caused to glow, positively indicating to the
operator that both subscribers have finished
conversation, and that disconnection be-
tween the same may be effected. Obviously,
when either subscriber restores his receiver,
whether the other does or not, the super-

85

90"

visory . signal corresponding to his line is -

caused to operate. The relays at éach end
of the cord circuit are preferably .included
In. series with respect to each other in the
same bridge strand across the cord -circuit,
I'do not wish to be limited however,.to the
particular arrangement of -

with the. side

circuit, as other means may be employed for
including the rela s in circuit an(F for over-
coming the impedance due thereto. :
1 be observed that I have provided
two - pairs. of relays in bridge: of the cord
] being included in each
strand of the cord circuit. between the con-
nections of the relays. The source ‘of cur-

95

the bridge or -
100
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110-

rent is also grounded, whereby in one con-

dition of use of the substation ‘apparatus
one relay will serve to place the correspond-
Ing supervisory signal in one .condition of
use and both relays of each pair -included
In multiple, codperating, will place the said
supervisory signal in another condition of
use. - . . :
It is obvious that other modifications of
my invention- may be devised,. without de-
parting from the spirit thereof, and I do not,
therefore, wish to be limited to the precise
disclos'ur_e of the invention herein set forth;

claim as new and desire to secure by Letters

Patent— ° :

~1.-In a telephone exchanfe ‘system, the
combination with telephone -

.from substations to.an exchange, each of
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ines extending -
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said substations being.provided with a tele-
phone switch hook for sapporting the re-
ceiver thereat, of a common battery at the
exchange, supervisory signals located at the
exchange, corresponding to calling and
called subscriber’s stations,. supervisory re-
lays at the exchange, one for each of the
supervisory signals, means whereby" the

switch hooks at the subscribers’ stations are.

adapted to operate each of said relays in-

dependently of the other to actuate the cor- ’

responding indicator, a second supervisory
relay associated with each supervisory i
nal adapted through the agency of the
switech hooks to restore the supervisory sig-
nals each independently of the other, and
means whereby the latter relays ave both ac-
tuated independently of each other by the

said switch hooks, substantially as described.

2. In a telephone exchange system, the
combination with telephone lines extending
from subscribers’ stations to an exchange,
of a grounded signal bell at each subscriber’s
station, a switch hook at each subscriber’s
station adapted to connect the grounded bell
with the side of the telephone line to which
the switch hook is connected, a grounded
«common battery at the exchange, super-
visory relays having terminals connected to
the same side of the telephone line, a con-
denser - between the said terminals, said

nal included between the remaining termi-
nals of the said supervisory relays, whereby
the said battery may be included in circuit
with each supervisory relay independently
of the other through the agency of the cor-
responding switch hooks at the subscribers’
stations, a supervisory signal associated with
each relay and adapted to be operated there-
by, two additional supervisory relays having
‘terminals of each connected together, the
remaining terminal of the said common bat-
tery being connected to both the said fermi-
nals while the remaining terminals of the
additional supervisory relays arc connected
with the remaining limbs of the telephone
lines, a condenser ncluded betiveen the lat-
ter terminals of the additional supervisory
relays, and means whereby when the. said
additional supervisory relays are both or
either included in circuit’ with both limbs
of the telephone line upon the release of the
corresponding telephone switch hooks the
supervisory signals are restored; substan-
tially as described. ' o

3. The ecombination with telephone lines

* extending from subscribers’ stationsto an ex-

60
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change, of a cord circuit at the exchange
provided with two strands for forming con-
nections between two telephone lines, a con-
lenser in each of said strands, two super-

‘visory signals, one for each substation, four

relays for the cord circuit, two in shunt of
one condenser and two in shunt of the other,

991,654

a source of current, and a conductor having

connection between the relays included in

shunt of each condenser, whereby the relays
corresponding to one end and the other end
of the cord circuit may be operated through
the agency of the corresponding switch
hooks at the connected subscribers’ stations,

70

the armatures of the relays at each end of -

the cord circuit having contacts and con-
nections for governing the operation of the
corresponding supervisory - signal jointly,
substantially as described.

4. The combination with telephone lines
extending from subscribers’ stations to an
exchange, of a cord circuit at the exchange

_provided with.two strands for forming con-

nections between two telephone lines, a pair
of relays corresponding to each end of the
cord cireuit and included in bridge thereof,
a source of current for inclusion in circuit
with each of said pairs of relays, and a
supervisory signal for each pair of relays
and jointly controlled thereby through the
agency of the substation apparatus, substan-
tially as described.

5. The combination with telephone lines
extending from subscribers’ stations to an
exchange, of a cord circuit at the exchange
provided with two strands for forming con-
nections between two telephone lines, a pair
of relays corresponding to each end of the
cord circuit and included in bridge thereof,
a source of current for inclusion in circuit
with each of said pairs of relays, a super-
visory signal for each pair of relays and
jointly controlled thereby through the agency
of the substation appardtus, and a condenser
included in each cord strand between the
connections of the relays therewith, substan-
tially as described.

6. The combination with telephone lines
extending from subscribers’ stations to an
exchange, of a cord circuit at the exchange
provided with two strands for forming con-
nections between two telephone lines, a con-
denser in each of said strands, two supervi-
sory signals, one for each substation, four re-
lays for the cord cireuit, two in shunt of one
condenser and two in shunt of the other, a
source of .current, a .conductor having con-
nection between the relays included in shunt
of each condenser, whereby the relays cor-
responding to one end and the other end of
the cord circuit may be operated through the
agency of the corresponding switch hooks at

"the connected subscribers’ stations, the ar-

matures of the relays at each end of the cord.
circuit having contacts and conuections for
governing the operation of the correspona-

ing supervisory signals jointly, the said |

source of current being grounded, and 2

_ground -connection for each telephone line
to .include the said source of current 1n &

grounded circuit, one relay-of each pair that
1s controlled by a subscriber’s station appa-
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ratus being included in: the corresponding
grounded circuit containing the ground con-
nection and the ground at the source of cur-

in one condition of use and both relays co-
operating place the supervisory signal in
another condition of use, substantially as de-

scribed.

7. The combination iith telephone lines '

- extending from subscribers® stations to an
- exchange, of a cerd cireuit at the exchange

15

130

provided with two strands for forming con-
nections between two telephone lines, a pair
of relays corresponding to each end of the
cord circuit and included in bridge thereof,
a source of current for inclusion in circuit
with each of said pairs of relays,a supervis-
ory signal for each pair of relays and jointly

~controlled thereby through the agency of tlie

substation ~apparatus, the said source of
current being grounded, and a ground con-
nection for each telephone line to include
the said source of current in a grounded cir-

' cuit, one'relay of each pair that is controlled

by a subscriber’s station apparatus being in-

cluded” in the corresponding grounded cir-’

cuit containing the ground connection and
the ground at the source of current, whereby

one relay of each of these latter pairs may

place the supervisory signal in one condition

- of use and both relays codperating place the

35

supervisory signal in another condition of
use, substantially as described. - ‘ -
8. The' combination with telephone lines

- .extending from subscribers’ stations to an

10
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exchange, of a cord cireuit at the exchange
provided with two strands for forming con-
nections between two telephone lines, a pair
of reluys corresponding to each end of the

cord circuit and included in bridge thereof,

a source of current for inclusion in circuit

with each of said pairs of relays, a supervi-.

sory signal for each pair of relays and jointly
controlled thereby through the agency of the

substation apparatus, a condenser included.

in each cord strand between the comnections
of the relays therewith, the said source of
current being grounded, and a ground con-
nection for each telephone line to include the

said source of current in a grounded circuit,
one relay of each pair that-is controlled by
a_subscriber’s station apparatus being in--

cluded in the correspording grounded cir-
cuit containing the ground -connection and

.the ground at the source of current; whereby

one relay of each of these latter pairs may
place the supervisory signal in’one condi-
tion of use and both relays coéperating
place the supervisory si
dition of use, substantially as described.

9. The combination with a telephone sub-
station provided with a receiver, a trans-
mitter and a switch hook,of a magnet adapt-
ed for inclusion in the circuit, a branch con-

al 1n another con--

‘18

ductor. connected with the cord cirecuit in-

! cluding the said magnet, a source of current
' adapted for inclusion .in circuit with the

-rent, whereby one relay of each of these lat- :
ter pairs may place the supervisory signal ;

magnet winding through the agency of the

-switch hook,, the armature of the said mag-
¢ net being provided with a contact and en-

gaged thereby upon a’change in the opera-

- tive condition -of the said magnet, a supple-

mental electromagnet, means for effecting
its inclusion in circuit with its source of
current and avith the switch hook at'the sub-
station independently of the aforesaid elec-
tromagnet, and a signal coéperatively asso-
ciated with said magnets, its circuit Inelud-
ing the aforesaid armature and its contact,
substantially as described. ‘

10. The combination with telephone lines
extending from subscribers’ stations to an

exchange, of a cord circuit at the exchange

provided with two strands for forming con-
nections between two telephone lines, a pain -
of relays corresponding to each end of the
cord circuit and included in bridge thereof,
a source of current for inclusion in cireuif
with ‘each of said pairs of relays, a super-
visory signal for each pair of relays and
jointly controlled thereby, and switching
apparatus for controlling the operation of
the relays, substantially as deseribed. _
11, The combination with telephone lines
extending from subscribers’ stations to an
exchange, of 'a cord circuit at the exchange
provided with two strands for forming con-

‘nections between two telephone lines, a pair

of relays corresponding to each end of the
cord circuit and included in bridge thereof,
a source of current for inclusion in eircuit
with each of said pairs of relays, a super-

" visory signal- for each pair of relays and

jointly controlled thereby, switehing appa-
ratus for- controlling the- operation of the .
relays, and a condenser included in each
cord strand between the connections of the
relays therewith; substantially as described.
- 12, 'The combination with telephone lines
extending from subscribers’ stations fo an
exchange, of a cord circuit at the exchange
provided with two strands for forming con-
nections between two telephone lines, a pair
of relays corresponding to each end of the
cord circuit and included in bridge thereof,
a source of current for inclusion in circuit
with each of said pairs of relays, a super-
visory signal for each pair of relays and
jointly. controlled thereby, the said source
of current being grounded, and a ground
connection for each telephone line to include

‘the said source of current in a grounded cir-
‘cuit, one relay of each pair being included in

the corresponding grounded circuit contain®
ing -the ground connection and the ground .
at' the: source of current, whereby one' relay
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of each of these latter pairs may place the -

supervisory signal in one condition of use

and both relays cobperating place the super- 130 -
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visory signal in another condition of use,

substantially as described.

13. The combination. with telephone lines
extending from subscribers’ stations to an
exchange, of a cord circuit at the exchange
provided with two strands for forming con-
hections between two telephone lines, a pair
of relays corresponding to each end of the
cord circuit and included in bridge thereof,
-vith each of said pairs of relays, a super-
visory signal for each pair of relays and
jointly controlled thereby, switching mecha-

nism for controlling the operation of the

relays, a condenser included in .each cord
strand between the connections of the relays
therewith, the said. source of current being
grounded, and a ground connection for each

telephone line to include the said souree of

current in a grounded circuit, one relay of
each pair that is controlled by a subscriber’s
station apparatus being included in the cor-
responding grounded circuit containing the
ground connection and _the ground at the
source of current, whereby one relay of each
of these latter pairs may place the super-

visory signal in one condition of use.and

both “relays “cotperating place the super-
visory signal in another condition of -use,
substantially as described.

14. In a telephone. system, the combina-
tion with subscribers’ lines extending from
substations to an excliange, of a cord circuit
at the exchange for interconnecting sub-
seribers’ lines, a pair of relays corresponding
to each end of the cord cirenit and included
in branch of the cord circuit, a supervisory
signal associated with each pair of relavs
and jointly controlled thereby, means at tae
substation for effecting operation of the
corresponding signal through the agency of
one of the said relays of the pair associated
with said signal, and “means whereby the
operative condition of the remaining relay
of each pair is independent of the operative
condition of substation apparatus, substan-
tially as described. ’ .,

15. In a telephone system, the combina-

tion with subscribers’ lines extending from.

substations to jacks at an exchange, of a
cord circuit at the exchange for -Intercon-
necting subscribers’ lines, a relay asdociated
with said cord civeuit, means including a
jack and a eord circuit plug inserted in the
jack for establishing a closed circuit through
said relay, which is independent of the op-
erative position of substation apparatus, a
second relay also associated with said cord
circuit, means whereby the latter-relay is re-
sponsive to changes in operative position of
substation apparatus, said relays being seri-
ally included In a bridge across the said cord
circuit, a source of current for energizing
said relays, means forming a circuit for the
flow of current from said source in series

a source of current for inclusion in circuit -

through said relays to the telephone substa-
tion and a supervisory signal jointly con-
trolled by said relays, substantially as de-

- scribed.- .

16. In a telephone system, the combina-
tion with subscribers’ lines extending fromn
substations to jacks at an exchange, of a
cord circuit at the exchange for intercon
necting' subscribers’ lines, a relay associated
with said cord circuit, means including a
jack and a cord circuit plug inserted in the
jack for establishing a closed circuit through

‘said relay, which is independent of the oper-

ative position of substation apparatus, a sec-
ond relay also associated with said cord cir-
cuit, means whereby the latter relay is re-
sponsive to changes in operative position of
substation apparatus,a source of current for

energizing said relays, said relays and said’

source of current being serially included in
a bridge across gaid cord circuit, and a super-
visory signal jointly controlled by said
relays, substantially as described.

17. In a telephone system, the combina-
tion with subscribers’ lines extending from
substations to jacks at an exchange, of a
cord circuit at the exchange, supervisory
signals located at the exchange correspond-
ing to calling and called subscribers’ stations,
relays at the exchange, one for each of the
supervisory signals, means whereby changes
in operative position of substation appa-
ratus are adapted to operate each of zid
relays independently of the other, a sec-
ond supervisory relay associated with each
supervisory signal and included. with each
of said aforesaid relays, in branch of the
cord circuit, means including a jack and
a ¢ord circuit plug inserted in the jack for
establishing a closed circuit through cach of
the latter relays, which circuit is Independ-
ent of the operative position of substation
apparatus, a source of current for said re-
lays, and means whereby the armatures of

.the oforesaid relays are adapted jointly to

control the supervisory signals associated
therewith, substantially as described.

18. In a telephone system, the combina-
tion with subscribers’ lines extending from
substations: to jacks at an exchange, of
cord circuit at the exchange, supervisory
signals located at the exchange correspond-
ing to calling and called-subscribers’ stations.
relays at the exchange, one for each of the
supervisory signals, means whereby changes
in operative position of substation appa-
ratus are adapted to operate each of suid
relays independently of the other, a seconc
supervisory relay associated with each super-
visory signal aud included, with each of said

‘aforesaid relays, in branch of the cord cir-

cuit, means including a jack and a cord cir
cuit plug inserted in the jack for establish-
ing a closed circuit through each of the
latter relays, which is independent of the
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. operf{tive position of substation apparatus, a

10

source of current for said relays, means
whereby the armatures of the last aforesaid
relays are adapted when attracted to com-
plete circuit through the corresponding su-
pervisory signals, and means whereby the
armatures of the first aforesaid relays when
attracted are adapted to render said signals
inert, substantially as described. '

19. In a telephone system, the combina-

- tion with subscribers’ hnes extending ‘from

15

20

25

30

substations to jacks at an exchange, of a
cord circuit at the exchange, supervisory sig-
nals located at the exchange torresponding
to calling and called subscribers’ stations, re-

supervisory signals, condensers interposed
between opposite ends of said cord circuit
whereby changes in operative position of
substation apparatus are adapted to operate
each of said relays independently of the
other, a second supervisory relay associated
with each- supervisory sign
with each of said aforesald relays.in branch
of the eord circuit, means including a jack
and a cord circuit plug inserted .in the jack
for establishing a closed circuit through each
of the latter relays,. which circuit is -inde-
pendent of the operative position of substa-
tion apparatus when said cord ‘circuit - is

‘associated with a subscriber’s line, a source

of current for said relays, and means where-

’

lays at the exchange, one for each of the.

al and included.

by the armatures of the aforesaid relays are
" adapted jointly to control -the supervisory

signals associated therewith, substantially as
described. o

20. The combination wi‘th-"telephone lines .

extending from substations to jacks at an

- exchange, of a cord circuit at the exchange
provided with two strands for forming con-

_nections between subscribers’ lines, a pair

- of relays corresponding to each end of the
- cord circuit and included in bridge thereof,

.45

55

60

a source of current for energizing the said

relays, a supervisory signal for each pair of .
- relays-and jointly controlled thereby, switch- |

ing mechanism at-the substations for con-
trolling the operation of one of each pair of
relays, means including a jack and a cord
circuit plug inserted in the jack, whereby a
closed circuit is established through the re-
maining relay of each pair which is.inde-

pendent of the operative position of the sub--

station apparatus, and a condenser included
in each cord strand between the connections

of the relays therewith, substantially as de-

scribed, ‘ .
"21, The combination with telephone lines

extending from.substations to jacks at-an

exchange, of a cord circuit at the exchange

- provided with two strands for forming con-

nections between subscribers’ lines, a pair-of

electromagnets corresponding to each end of |

- the cord circuit and included in- bridge

65

thereof, a source of current for energizing

stantially as described.

.as .described.

7

the said electromagnets and included in the
same bridge therewith, a supervisory signal
for each pair of electromagnets, armatures

and eontacts for said electromagnets, megns

whereby one of said armatures of each phir
when actuated is adapted to complete ¢ir-
cuit through the supervisory signal asso-
ciated therewith, means whereby the remjin-
ing armature when actuated is adapted to -

render said signal -inert, switching me¢ha- 75
nism at the substations for controlling the
operaticn of one of each pair of electromag-
neis, means including a jack and a cord cir-
cuit plug inserted in the jack, whereby a
closed circuit is established thiough the re-

7€

80

'maining electromagnet of each pair which is

independent of the operative position-of tlie
substation apparatus, and a condenger in-
cluded in each cord strand between the con-
nections of the electromagnets therewith,
substantially as described. - . ! '
22. The cémbination with a teleplione line
extending from a telephone substation to a

'85

Jjack at an exchange, said substation having

a receiver, a transmitter and a swifch hook, 90
of a magnet adapted for inclusign in the
circuit, a source of current adapted for in-
clusion in circuit with the magnef winding
through the agency of the switch hook, a
supplemental electromagnet in a cireuit coi-
veying all of the current supplied to the
substation transmitter, a cord cirguit includ-
ing a plug for connecting a telophone line
with another, a circuit including the supple-
mental electromagnet substantially perma-
nently closed by. the plug of the cord cir-
cuit and ‘the jack engaging the said plug,

100

. and a signal jointly controlled by said elec-

tromagnets, the said electromagnets being
included in branch of the cord gircuit, sub-

23. The combination with teldphone lines
extending from substations to jacks at an

-exchange, each of the said substations being

provided with a receiver. a transmitter and 110
a switch hook, of cord connecting apparatus
terminating in answering ‘and’connecting
plugs for- uniting. subscribers for conversa-
tion, two electro-magnets, one corresponding
to each end of the cord cjrcuit, vircuits for
the said electro-magnets each substantially
constantly closed by the corresponding cord
circuit plug and jack engaging the same, an

115

-additional electro-magnet included, with

each of said aforesaid electro-magnets, in’ 12¢

branch of the cord circuit, said additional -
electro-magnets being included in circuits
controlled by the switch hooks at the sub-
stations, and, two. indicators each jointly
controlled by said electro-magnets included
in branch of the cord ecircuit, substantially.

125

24, The combination with télerh&)né hnes
extending from substations to jacks at-an
exchange, each of the said substations being' 130
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provided with a receiver, a transmitter and
a switeh hools, of cord connecting apparatus
terminating in answering and connecting
plugs, for uiting subseribers for conversa-
tion, two electromagnets, one corrésponding
to cach end of the cord circuit, circuits for
the said eleciromagnets cach substantially
constantly closed by the corresponding cord
eircuit. plug and jack engaging the same,
additional electromagunets included in eir-
caits -controlled by the switch hooks at the
substations, two indicators each jointly con-
trolled by a magnet thus included in closed
cirenit and a corresponding magnet con-
trolled by a switch hook, the said magnets
being thus divided into pairs connected in
branch of the cord circuit, each end of the
cord circuit having a pair of magnets asso-
ciated therewith, and a condenser in each
cord strand between the connections of the
electromagnets with the cord strands, sub-
stantially as described.

.25, The -combination with telephone lines
extending from substations to jacks at an
exchange, each of the said substations be-
ing provided with a receiver, a transmitter
and a switeh hook, of cord connecting appa-
ratus terminating in answering and con-
necting plugs, for uniting subseribers for
conversation, two electromagnets, one cor-
responding to.each end of the cord circuit,
circuits for the said electromagnets each sub-
stantially constantly closed by the corre-
sponding cord circuit plug and jack engag-
ing -the same, additional clectromagnets in-
cluded in circuits controlled by the switch
hecks at the substations, two indieators each
jointly controlled by' a magnet thus in-
cluded in closed cireuit and a corvesponding
magnet controlled by a switch hook, the said

magnets being thus divided into pairs, each

end of the cord circuit having a pair of mag-

nets associated therewith, said paiv of mag-

nels - comprising one magnet included in
closed cireuit and the other included in a
cirenit. controlled Dby the corresponding
switch hook, a condenser in cach cord strand
between. the connections of the electromag-
nets with the cord strands, and bridge con-
nections including the said electromagnets,
substantially as described.

26. The combination .-with telephone lines
extending from substations to jacks at an

exchange, each of the said substatiens being

provided with a receiver, a transmitter and
a switch hook, of cord connecting apparatus
terminating in answering and connecting

plugs, for uniting subseribers for conversa-

tion, two electromagnets, one corresponding

to each end of the cord circuit, circuits for

the said electromagnets each substantially
constantly elosed by the corresponding eord
circuit plag and jack engaging the same, ad-
ditional elcetromagnets 1ncluded in circuits

controlled by the switch hooks at the sub- .

YY 1,604

stations, two indicators ecach jointly con-
trolled by a magnet thus included in closed
circuit and a corresponding magnet- con-
trolled by a switch hoolk, the said magnets
Leing thus divided into pairs, each end of
the cord circuit having a pair of magnets as-
sociated therewith, said pair of magnels
comprising one magnet included in clesed
circuit and- the other included in a eiveuit
controlled by the corresponding switeh hool,
a condenser in each cord strind between the
connections of the electromagnets with the
cord strands, and two Dbridge connecctions
across the cord cireuit, each including a
pair of electromagnets.

27.7In a telephone exchange system, the
combination with telephone lines extending
from substations to an exchange, each of
said substations being provided with a tele-
phone switch hook for supporting the rve-
ceiver thereat, 6f a common battery at the
exchange, supervisory signals located at the
exchange corresponding to ealling and called
subscribers’ stations, supervisory relays at
the exchange, one for each of the supervisory

‘signals,- bridge conductors including said

relays, means wherchby the switch hooks at
the subscribers’ stations are adapted to op-
erate cach of said relays independently of
the other, a second supervisory relay asso-
ciated with each supervisory signal for re-
storing the supervisory signals, bridge con-
ductors for the second supervisory relays,
and means whereby circuit through cach of
said latter relays may.be closed independ-
ently of the other and independently of the

.operative- position of the corresponding
switch hoolts, substantially as described.

28. In a telephone exchange system, the
combination with telephone lines extending
froum substations to an exchange, each of said
substations being provided with a telephone
switch hook for supporting {he receiver
thereat, of a common battery at the ex-
change, supervisory signals located at the
exchange corresponding to calling and called
subscribers’ stations, supervisory relays at
the exchange, one for ecach of the super-
visory signals, means whereby the switch
hooks at the subscribers’ stations are adapted
to operate each of said relays independently
of the other, a second supervisory relay as-
sociated with -each -supervisory signal for
restoring the supervisory signals, bridge

-conductors for the second supervisory relays,

and means whereby circuit through each of
said latter relays may be closed independ-
ently of the other and independently of the
operative position of the corresponding
switch hooks, substantially as described.
29. The combination with telephone lines
extending from subscribers’ stations to an
exchange, of a cord circuit at the exchange
provided with two strands for forming con-

! nections between two telephone lines, a pair
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“of relays corresponding to each end of the

cord cireuit and included in bridge thereof,
a source of current. for inclusion in circuit
with each of said pairs of relays, switching

apparatus for controlling the operation of .
'said relays, and a supervisory signaling

lamp for each pair of relays, each super-
visory signaling lamp being included in a
local circuit serially including a contact con-
trolled by each relay of a pair, substantially

as described.

80. In a telephone system, the combination

with subscribers’ lines extending from sub-

15

stations to jacks at an exchange, of a cord
circuit comprising two talking strands at
the exchange for interconnecting subscrib-

ers’ lines, a relay associated with said cord.

circuit, means including a jack and a cord

~ circuit plug inserted in the jack for estab-

20

lishing a closed circuit through said relay
which is independent of the operative posi-

- tion of substation apparatus, a second relay

also associated with said cord cirenit, means
whereby the latter relay is responsive to
changes in the operative position of sub-
station apparatus, said relays being included

. in a bridge across the telephone line, a source

- 30

of current for energizing said relays, means

. closing a circuit. for the flow of current in

series through said relays and a supervisory
signaling lamp in a local circuit serially in:

cluding contacts controlled by said relays,

. substantially as described.

35

40

. 3L In a telephone system, the combina-
tion with subscribers’ lines extending from

“substations to jacks at an exchange, of a

cord circuit at the exchange for Intercon-

‘necting subseribers’ lines, a relay associated

with said cord ‘circuit, means including a
jack and a cord circuit plug inserted in the
Jack for establishing a closed circuit through
said relay which is independent of "the

- operative position of substation apparatus,

45

50

a second relay also associated with said
cord circuit, means whereby the latter relay
is responsive to changes in the operative
position of substation apparatus, a source of
current for energizing said reldys, said re-
lays and said source of current being serially
included in a bridge across said cord circuit,
an armature for each of said relays, and a
supervisory signaling lamp in a local circuit
adapted to be closed when the armature of

- said first relay is in its attracted position

55

_as described.

60

and when the armature of said second relay
is In its unattracted position, substantially

32. In a telephone system, the combination
of substations having grounded bells, a
central station having line connections with-

- said substations, a cord circuit with a con-

65

densér in each strand thereof, supervisory -

signals associated with the cord circuit,

means for supplying current bridged. scross

the cord circuit and connected 'wit-h the cord

‘deseribed.

=)

circuit strands at points each side of said
condensers. impedance -relays interpcsed be-

tween =aid supply and said strands, and a-
_connection for grounding said source of cur-

rent supply, whereby both the bells at the
substations and the supervisory signals at
the central station are brought into action
by the closing of grounded circuits between
the substations and the central station, sub-
stantially as described.

53. The combination with a telephone line,
of a source of electricity and a pair of relays
energized thereby adapted to be bridged
between the limbs of the talking circuit
thereof, a switch at the substation and a
switch at the central station for controlling

the circuit through said relays, and a signal-

adapted to be controlled by the conjoint
action of said relays, substantially as

34. The combination with a pair of tele-
phone lines, of an inductive device through

70

75

80

85

which the same are adapted to be united for .

conversation, a charging source of electricity
and & pair of relays adapted to be bridged
between the two limbs of each of said lines,

90

one. pair of relays being individual to one

of said lines and the other pair being indi-
vidual to the other line, switches at the sub-
stations, and at the central station for con-
trolling the circuit through said relays, and
a signal controlled by the conjoint action
of each pair of relays, substantially as
described.. - | : '

35. The combination with a metallic tele-
phone line, of an operator’s plug and a cord
circuit, a source of current and a pair of
relays bridged across said circuit, a third
conductor connected with one pole of said
source, one of said relays being adapted to
be operated over the metallic line when the
subscriber’s telephone is in use, and the

other to be operated by current supplied

from said source over a part of the line and
said third conductor when the subscriber’s
telephone is not in use and the operator’s
plug is connected with the line,
as described.

36."In a telephone system, the combination

with a telephone line of a source of current

and a relay bridged between the two limbs
of the talking circuit thereof, a second relay

at the central office deriving energizing cur--

rent from- said -bridged source of current
over a path including a portion of one side

of the talking circuit individual to said line,
a switch at the substation for controlling the

circuit through the first relay, a switch at

the central station for controlling the cir:

cuit through both relays, and a. signal con-
trolled by the conjoint action of said relays,
substantially as described. ‘

substantially-

95

10¢

105

110

115

120

125

37. The combination with a metallic tele- .

phone line free from permanent grounds
outsidga the central oﬁiCe? of a substation hav-

130
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ing a telephone transmiiter connected with
said line, a third conductor, a pair of relays
at the central office, a' source of current sup-
plying current through siid pair of relays

to the substation -transmitter, one of smd

relays being energized over the telephone
line and the other being adapted -for ener-
gization over a portion of the talking cir-
cuit and the third conductor; substantially
as described. ~ e
"38. The combination with a metallis tele-
phone ling, of a pair of relays and the ¢harg-
ing current source bridged across the }ine at
the central station, a third conductor to
which one pole of the current source is con-
nected, both of said relays being adapted to
be operated over the metallic telephone line

and one of said relays being adapted to be

operated over a portion of said line and the

third conductor, substantially as described.

39. The'combination with a telephone line,
of a charging source of electricity in a
bridge between the limbs thereof, a pair of
electromagnetically independent electromag-
net windings included in said bridge, one
on each side of said source of electricity and
both energized thereby, and a signalirig de-
vice rendered inert by the passage of current
through both of saild windings and adapted
to be actuated by the passage of current

through one of said windings, substantially

as deseribed. - o S

40. The combination with a telephone line,
of a charging source of electricity bridged
between the limbs thereof, a pair of electro-
magnetic windings included in said bridge,
one on each side of said source of electricity,
and through which the whole of the energiz-

-ing current is supplied to the telephone line

during conversation, and a signaling device

rendered. inert by the passage of current

through both of said windings, and adapted
to be actuated by the
ings, substantially

41. The combination with a telephone line,

.of a charging source of electricity in a
bridge between the limbs thercof, a pair of

electromaghetic windings included in said
bridge, one on each side of said source of
electricity and both included in the path of
current supplied to the telephone line, the
said electromagnetic- windings furnishing

~ impedance to said bridge across the limbs

55

60

86

of the telephone line, and'a signaling device
rendered inert by -the. passage of current
through both of said windings and adapted
to be actuated by the passage of current
through one of said windings, substeatially
as described.

492, The combination with a telephone line,
of a charging source of electricity bridged
between the limbs thereof, a pair of electro-
magnetically - independent

gassuge of current.
-through one of said win
“as described. :

electromagnet’
windings included .in seid bridge, one on.

901,654

cach side of said source of electricily, and

through which the whole of the encrgizing

current is supplied to the telephone line dur-
ing conversation, and a signaling device ren-
dered inert by the passage of current through
both of said windings and adapted to be ac-
tuated by the passage of current through

one of said windings, substantially as de-

scribed.

43, The combination with a telephone line,
of a charging source of electricity bridged
between the limbs thercof, a paiv of electro-
magnet ‘windings included in said bridge,
one on each side of satd source of clectricity,
the said electromagnetic windings furnish-
ing impedance to said bridge and furnishing
the sole path for the supply of energizing

current to the telephone line for purposes of

voice transmission, and { signaling: device
rendered inert by the passage of current
through both of said windings and adapted
to be actuated by the passage of current
through one of said windings, substantially
as described.. » '

44, In a telephone sygtem, the combina-
tion -with subscribers’ lines having connee-
tion terminals and line signaling’ devices at
the central office, of o cord circuit to éstab-
lish connections between the Hues for con-

versation, said eord circuit having a strand

“in each side of the talking cireuit, means

for inductively connecting, but conductively
separating, the two ends of the cord cireuit,
means at the ceniral office” for supplying
current to the lines for conversation, clec-
tromagnetically independent supervisory re-
lay windings connected in serles with said
means for supplying current and between
said cord ‘strands and upon each side of
said inductive means, a normally inopera-
tive supervisory signal for each end of the
cord cireuit controlled respectively by the
said windings on the same side of the in-
ductive means, the excitation of one of the
sdid windings on each side of the inductive
means causing the operation of the corre-
sponding signal, and the simultaneous ex-
citation of the associated winding causing
the said signal to become inoperativa, sub-
stantially*as described. L

45. In a telephone system, the combina-
tion with subscribers’ lines having connec-

tion terminals and line signaling devices.

at the central office, of a cord cireuit to
establish connections between the lines for
conversation, said cord circuit having «
strand in each side of the talking circuit,

means for inductively connecting and con-
"ductively separating the two ends of the

cord circuit; means at the central office for
supplying current to the lines for conversa-
tion, supervisory. relay windings connected
in series.with said means for supplying cur-
rent and between said cord strands and upon
each side of the said inductive means, and.
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“visory relay windings éonnected in series’

30

t:onﬂtltutmo the sole path for the supply-of
current ‘to the telephone lines for conv, ersa-
tion, a mnormally .inoperative supervisory

»swml for each end of the cord cireunit con-

trolled respectively by the said windings on
the same side of the indictive means,- the
excitation- of one of said windings on ‘each

kide of the inductive means causing the op--
eration of the corresponding >1¢r1m] and. the.

simultaneous, excitation - of the -associated
winding causing said signal to. become inop-
er: 1t1ve, substantially as described.

16, Ti-a telephone system, the combina-

tion with subscribers’ Iines. having connec-.
5 tion términals and line’ signaling devices at

the central office, of a c01d cucmt to estab-

lish connections between the lines for con- .

versation, said cord circuit hd\'lnt’ a strand

‘in each'side of the talling circuit, means for

inductively connecting and conductively sep-
arating the two ends of the cord cireuit,
means at the central office for supplying cur-
rent to the lines for conversation, super-

with "said means for suppl\'ln" cutrent and
between said cord strands and upon each

side of the said induct’,e means, and sup-.
~plying  inductive -
‘cord strands; a normally inoperative’ super-

resistance bet\\con said

vigory signal for each end of the cord: cireuit

"contlolled respectively by the said wind-

Sl
(11

ings on the sanie side of the inductive means,
the “excitation of one.of said w mdmcrs on
each side of the inductive means causing the

operation of the corresponding swual. and |

the <nnult‘mcous excitation of the wsothed
winding causzing said smnal to become in-

' yopemm e,

<

Covers ation. s
15

47, In a telephone c\mtem, the combina-
twn with subscribers’ lines having connec-

~tion terminals and line signaling devices at
1he vénteal office, 'of a cord circuit to estab- |

lish connections between the lines for con-
i cord cirenit having a strand
ir-each side of the talking circuit. means
for inductively. connecting and- conduetively
separating the two ends of the cord circuit;

aueans at the central office for gupp]\nw

“current to the lines for (-011\‘cx'satmn. elec-

ot
[}

60
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tromagnetically independent supervisory re-
lay windings connected in series with said

means “for supplvm«r current. and bhetween'

said cord strands and upon ‘each vide of the
said inductive means. and con=tituiing the

sole path for the supply of talking current

from said supply means to the associated
subscriber’s line, & normally inoperative su-

‘pervisory signal for each ‘end of the cord

cireuit contvolled respectively by the said

windings on the =ame side of the mdm‘iuo'

means, thc excilation of one of the said
wmdmvrs on each side ‘of the. indmti'\'
means ‘causing the operation of -the cotve-
sponding signal and the simultaneous. ex-
('ltutmn uf ﬂw ASSOETs .lh-(l \\mdm«r. crusing

‘991,654

i

the smd signal to- bocome mopemtlw sub-
stantially as described. -

48. In a telephone system, the combina-
tion with a telephone line, of a_pair of elec-

tromagnetically independent relay windings

and a source of current supplvmfr cutrent
through said relay windings in a bridge be-

“tween the two limbs of the talking urcmt
a ‘switch at the substthon and a
switch at the central station for contmllmo

thereof,
the circuits through said relay \vmdm(rs.

er(rxz.ltlon of said relay \\'mcllnm substan~
tmll as described. :

49. In a telephone system, the combina-
tionl with ‘a telephone line, of a source of
carrent and a -pair of relay windings

brldfred between the two limbs of the t.lﬂ\-'
ing circuit thereof, and through which all

of the current is supplied to the _telephone
line during conversation, a. switch at the
substation and a switch at the central sta-
tion for controlling the - circuits through
said relay wmdnws, and a signal controlled
by ‘the conjoint enewuatlon of said relay
windings, subct‘mtmlly as described.

30. In a telephone system, the combina- -

tion with a telephone line, of a pair of relay
windings constxtutlno' an mductlve resist-
ance 'xnd a source of current delivering cur-

rent through said relay windings in a Dr idge.

between: the two limbs of the hllunw cirenit

thereof, a switch at the substation and- “
switch at the central station for controlling

the circuits- through said relay \\llldlll”v,
and a signal controlled by the conjoint en-
emlmtlon of said relay w mdm«rs. substan-

-tnlly as described:
51, In a telephone system . the combina-

tion” with. a telephone line, of a source of
current: and " an electromagnetic
bridged between the two lIimbs of the talk-
ing -cireuit theréof. a second electromagnetic
winding connected in a cireyit including 2
portion of one side of the talking cireuit,
and means for energizing it, the current for
conversational " purposes benw supplied te

~said line wholly through said electromag-.

netie. windings, -a switeh at the substation.
and a switeh at the central station for con-
trolling the circuits through said  electro-
magnetie windings, wd a supervisory sig-
nal -controlled by the ‘joint action of- said
('lm ‘tromagnetic \\'indist.' subsfuntiull\" as
deseribed.

52, The umbm.ntum with a metdllxc telo-

‘phone line free from pcrumwnt <rmuud-

outside the central offices of a cord cireuit.

(]lll"!ll" current source, third (‘()ll‘]ll(’t()l.'

a puir-of relay windings associated with the
cord circuit, one of saild windings being en-
crgized over the telephone line and the
othier over a portion of the t talking circuit,
andthe third : conductor, the said velay
w mdmm ('(uls(ltlltl!l"‘ the sole p.lth for the

winding

1L
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"sulpp.l}‘r.o.f cﬁrreh£*t6 thie telephone line Aur-

ing its conmection’ for conversation,~and a

signal controlled by the conjoint. action of*

said relay windings,"substan_tially as ‘de-

seribed. - - L
53. The . combination  with ~a telephone
line, of. a charging source of eléctricity’ and:

a. pair of ‘electromagnetically independent

relay windings: connected "in. g bridge be-
tween the limbs of the talking circuit there--

_‘of and conveying current from said charg-

ing source to said telephone line, a switch at

. the centril station for controlling the cir-

20

“cuit through said relay windings, and a sig-
nal-adapted to be controlled by the conjoint
* action of said windings, substantially as de-

seribed. ° - . ) L ;
54. In a telephone, system, the combina-

‘tion with a cord circuit having two talking
strands, of a source of electricity and a pair

of relay windings adapted to be bridged be-
tween the two talking strands of the cord

~cireuit, a telephone line connected with said

25

cord circunit and free from any 'source of

current supply other than that through the

© said - relay ~ windings .and - cord circuit

strands, a switch at the central station for
controlling - the circuit through said-relay

" windings, and a signal ddapted.to be con-

30
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. office, a pair of electromagnetically inde-

o pair. of

trolled by the conjoint action of said wind-
ings, substantially as described. = '
55, The combination  with a - telephone
line, of a charging source of electricity. and
relay windings connected in—4
bridge between the limbs of the talking cir-
cuit thereof, the said relay windings fur-

nishing inductive resistance to the 'bridi;e .
1e

circuit and supplying talking current to .

telephone line, a switch at the central sta- -

tion for controlling the circuit, through said
relay windings, and a signal ‘adapted to be
controlled by the conjoint action of said

“windings, substantially as described. - -

56. In a telephone. exchange system, 2

plurality. of bi-metallic telephone lines. ex--
tending .from'substations to a central office,

a pair of link conductors at the central office
for .connecting the two limbs of ‘one line

‘with the ‘two limbs of another lirie for con-

versation, a source of current at the central

pendent électromagnet windings through

_which ‘current is fed from .said sdurce

66

through said link conductors-to supply-cur-

rent for conversational purposes to a tele-
phone line, and signaling. mechanism actu--

_ated by said electromagnet windings. =

- 57. In_a telephone ' exchange system, a-

 telephone line extending from"a substation

60

- tromagnet windings through which curpent.

to a central office, a pair of link conductors

“at the central office for connecting said line

with another for conversation, a-source of
current at the central office, a pair of elec-

is fed from said source through said link
conductors to said telephone lne, the said

electromagnet + windings being relatively
Jdisposed to -introduce impedance into the

circuit through which current is fed to the.
telephone line, and a clearing out device ac-
tuated by the magnetic effects of said elec- .

“tromagnet windings. © . ) :
+ 58. In a telephone exchange :system, a

telephone-line extending from a substation
to a central office, a source of current at the
central office, a pair’ of electromagnetically

_independent electromagnet windings consti-

tuting the sole path for the supply.of talk-

"ing ‘current to sdid telephone line, and sig-

naling mechanism adapted to assume either

| .of two conditions as determined solely by

the magnetic. effects of ‘said electromagnet
windings. ’ : o ,
59. In a telephone exchange system, a

telephorie line extending from a substation

to the central office, a source of current at
the .central office; a pair of electromagnet
windings constituting the.sole path for the
supply of talking current to said telephone
line, an armature for each of said electro-
magnet windings, cach armature being actu-

-ated solely by the magnetic effect of the as-

sociated electromagnet: winding.
60. In a telephone exchange system, a tele-
phone line extending from a substation to a

.central office, a source of current at the cen-

tral office; a pair of electromagnet windings
constituting ‘the sole path for the supply of
talking. current’ to said telephone line, a
separate armatire for each of said electro-
magnet windings, each armature being con-

trolled solely by the magnetic effect of the

associated elect-romagnet,windin: “and -sig-
naling mechanism jointly controlléed by said
armatures. . = T

- 61. In .a telephone exchan . ‘system, a

|| telephone line extending from a substation

to the central office, a source of current at
the: central office, a pair of glectromagnet
windings constituting.the sole' path for the

"supply of talking current to said telephone

line, an armature responsive fo the magunetic

‘effect of each electromagnet winding, but un-

responsive to the magnetic effect of the other

electromagnet winding. .-

62. In a telephone system; in:combination,

-a.calling téle%hone. line and a called tele-

phone line each extending from a substat_ion
to a central office, a spring-jack for each line,
a cord circuit having an answering plug and .

.a calling plug connecting said lines, a pair

of relays and a-source of current'in a bridge
across the talking circuit of the called line,
one of ‘said relays being actuated solély-by
current flowing over a circuit closed by the
insertion. of the calling plug into the jack

:of the-called line, and the other actuated
‘upon the responseof the called subscriber,



~ said conductars, one bridge on either side of -
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‘and a signal controlled b) the ]omt actlon

of said rel'lys.
63. In a telephone systeny, in (.ombmatlon.
a pair- of voice-current. conductors. a con-

denser in each ¢onductor, two pairs of relays’

and_a source of current in bridge between

said condensers, a central- office switch in the
circuit of one relay of each pair, a substation
switch in the circuit of the other relay of
each pair, and signaling mechanism con-
trolled by the m‘mnetlc e&ects of said relays.

64. Ina telephone system, in combination,

& pair of voice-current conductors, a con-

15

denser in each conductor, two pairs of elec-
tromagnets and a source of current in bridge
between said conductors, a central office

- switch in the circuit of one electromagnet

,..‘20

25
. magnet windings and a scurce of current in
a l)l‘l(l"‘e bet\veen said . conductors. a central

30

35

40
- ... and a-source of. cur rent mn a ln-l(lwe between
said conductors. one pair on each Q1cle of said

45

of each pair, a subst: ation switch in the cir-
cuit of the other electromagnet of each: pair,
and switching mechanism controlled by said
electrom'mnets. : '

- 65, In a telephone svstem in combination,
a pair of. voice-current conductors, a con-
denser in each conductor, a pair of electro-

office switch in the circuit of-one “electro-

~magnet winding. a’substation switeli in the
_cireuit of the other electromagnet winding,
and switching apparatus contxolled bv said -

electroma «net windings.

66.. In a telephone e\chanvre Sys tem, the
combination of a calling tele )ll(‘lle lirie and
a called telephone line. each e\tendin(r from

a substatlon toa centml oﬁue. a cord cu'cmt'

comprising a. pair of voice-current condue-
tors for connectm.q said lmes for conversa-
tion, a condenser in each voice-current con-
ductor, two pairs of electromagiet windings

condensers, contacts of an answering plug in

“the circnit of one ‘electromagnet winding of
‘one pair, a calling substation switeh in the -

cirenit of the other electromagnet winding

- of said pair, contacts of a mlluw plug in the

50
- of the second pair. and swltcluno' mechamsm_
-controlled by each electmm.mnet winding.

88
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cireuit of one. electroniagnet wmdmw of the
other pair, a_called substation switeh in the
circuit of the other electromagnet w mfhnrr

67.-In a telephone e\ch.uwe system, “the
combination of a calling telephone line and

a called telephone line. each extending from:

a" substation. to a central office, each free

from permanent grounds outside the central
office, a ‘cord cireuit comprising a pair .of
voxce—cunent conductors for (onnectmtr said

lmes for conversation, a condenser in each-

voice- -current C()ll(lll(t(ll‘. a (11’11‘0'1110' current

source, a third conductor, two pairs of re-.

lav at the central ()ﬁlCC. one .relay of one

pair being eneruued ‘over the callmo' tele-.

‘extending from subseribers’

phone line, and the. other relay of s.ud palr

Deing energized over a portion of the talking -

cn‘cmt ‘of the calling line and said thlrd
conductor, and one 1elf1y of the other pair
Leing. enermzecl over the called telephone

line; and the other relay of said second pair

being energlzed over a p(,ltlon of the talking

.13"

70

cu-cult of. the cmled Jdine and s:ud thn'd .

conductor.

68. In'a telephoue system, a calling and o

called subscribers’ station, a pair of -voice-

current conductors connecting said stations,
 inductive means included in each” of % id

voice-current ‘conductors, a- pair of relays

al\(l a Cll’llo'lll(f current source 1y a l)l‘l(l”'t, ‘

across the conductox: ‘Jeading  from the
called station, an operator’s switch and a

subseriber's  swifch for contr olling said re- .
lays, and a ‘signal ]omtly contmlled b\ saul '

relays.

69. The combination with a pau‘ of tele-
phone lines, of an inductive device through
which-the same are adapted to_be united’ for
conyer: s‘\tlon. a charging saurce of electiicity

-and a pair of wLw a(lapted to be bridged -

between the two limbs of each of said lines,
one pair of relays being individual to one of

said lines and the other pair being individ- .
at the substa-
tions and -at the central station for control- -

ual to.the other-line. switches

ling the circuit through waid: relays, and a

signal controlled by the conjoint ‘action of

each pair of relays, sub\t.xntmlly as-.de-
scribed.
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70. The combnmtlon with telephone lmes

-stations to an
e\clmnce. of a cord eircuit-at the éxchange
pumdc(l with two strands for forming con-
nucuons betiveen two telephone linex .a pair

100

of relays corresponding to each end of the -

cord cireuit and included in bud«re thereof,
a source of current for inclusion in. cireuit
with each of said pairs of relays; a super-

105

yisory signal for each pair ‘of relays and .

jointly (outml]od thereby, switching appa-.

ratus for controliing the oper.ltlon of the re-
lays, and. a condenser included. in -each cord
strand between the connections of the relays
therewith. -

71. The"combination \\'1th telephone lines

extending from substations to jacks at an
e\(hanﬂ'e. of a cord cirenit at the exchange
plo\'lded with two strands for forming con-
nections=between subscrfbers’ lines, a pair of

relays corresponding to each end of the coldu :
“circnit and . included in bridge thereof,

source Of current for enermnno- le(l rela\'

a supervisory signal.for each pair of rel.ws-

and jointly controlled theveby, switching
mechanism at.the substations for contrallm«r
the dperation of one of each pair of relays,

‘means including a jack and a’cord circuit

plug inserted in the jack, whereby a closed

circuit. 1s estabhshed through the remalmng

110
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- relay of each pair which is independent. of
the operative: position of the substation ap-:
_paratus, and .a-condenser included in each
cord strand between the' connections:of the |

relays therewith, .~ -~ 7 o0 L
02, In o telephone',sifstem;‘ the :combina--|
“tion with a' telephone. li ‘
.ductors- including &’ signaling ‘device nor-’
" mally connected: with' the limbs of. said line-
at the central officé, cord circuit strands-for
extending the limbs of said line, means for-
- severing the said -branch conductors: when
" . the-gord strands are connected with the l.-in'e,
- a pair’ of relays'and a source of cirrent in a’
bridge between the cord circuit strands, and -
* a signal controlled. by the conjoint action of

ine,.of branch . cen-

-said relays.

20
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~78. In-a telepho;le “sysfem, the’ combina-

- “tion with a telephoneline, of a source of cur-

tent normally connected in a bridge of the

limbs of said line at the central office, a cord
circuit having two voice-current conductors’

adapted to be connected with the conductors

:.of . the line; cut-off contacts for the-line-

adapted to sever the circuit of said normal
bridge when the cord is connected -with:the

“line, a pair of relays for the. cord. cireuit, a

third ‘conductor, one of said relays being ac-

.tuated over the telephone line and the other

30
35

over a portion of the talking circuit:and said -
-third .conductor, and a si

the conjoint action of said relays. - -

.- 74. In a.telephone-system, -the combina-
tion with a teléphone line, of a line signaling
device and a battery in circuit with the limbs,

of the line, a cord circuit for connection with

the line, means operative upon the connec-

tion of the cord with the line for opening the
- cireuit of said-battery and signaling device,-

a pair of relays bridged across the cord cir-

‘cuit and adapted to furnish the path for cur-

. conjoint action of said relays, = .7t
75."In" a- telephone system; ' the"combina-
tion with a telephone line, of 4 source of cur-: |-

is

rent to.the Iimbs of the line for transmitter:
by the.;

energization, and a signal controlled

rent and a -signal - controlliiig device rior-
mally connected hetween the'limbs of -the

-telephone linie a: cord -circuit' and plug for

R {1 §

- ) 55

connection ' with ‘the: line, ‘'means. operative

- _.control of:the subscriber; and the othep over

" 'a portion-of .the talking circuit and being |
_under: the control of tlh{leg central office ope'ig :
controlled by the conjoint’

60

“ator, and.a si
- action of said relays,.- i
©"76."In a telephone ‘exchange syster, & bi--
-metallic-telephone line extending frorit a sub-.

station to & central offide;« line signal associ-

-whic :
$aid link conductors to :supplycurrent for

-with one po

al-controlled by said line. signal, substantially as described.

91,604

ated with the line at:the central office, o pair
of link conductors at the central office for con-
nectingthetwo limbs of said line with-another
for-conversation, a source of current at the

central office, a pair of electromagnetically

in_deﬁenden’t electromagnet windings through
currentis fed from said source through-

conversational ‘purposes ‘to said telephone-

' line, signaling mechanism ‘actuated by. said

electromagnet windings and means. for re-
tiring. the line signal upon the connection. of
the link conductors with ‘the limbs- of the
telephone line, ™ -~ .- 0 G
- 77. The combination  with a metallic tele--

‘phione 1iné, of a line signal for said line, an
i operator’s plug and .a cord circuit for cons

Tnection: with said line, a source of current
and & pair of relays in a bridge across.said
cord: circuit, a- third conductor connected

To of said source, one of said re--
lays being adapted.to be operated over the
metallic line:when the subscriber’s telephone
is in use; ‘and the -other to be operated by
current supplied from- said source’ over a
part.of the line and said third conductor
when' the subscriber’s telephone is not.in use
and the operator’s plug is connected with’

‘the-1ine, and means:whereby the -connection

of the operafor’s plug. with the line retires

78. The'combination with a telephone line,
of - cord circuit for connection therewith,
a source of electricity and. a pair of relays

. permanently :bridged between the limbs of

the talking -circuit of said cord circuit, a

‘switch at the substation and a switch at the
‘central - station. “for controlling -the - circuit
through said relays, and a:si
‘to be.controlled by the conjoint action of
‘said relays. RSN
79, The ‘combination with a metallic. tele-
‘phong -line free: from: perinanent - grounds
| outside ‘the-central office; of a.charging cur-

gnal adapted

rent source, a -third conductor;. a pair of
relays at the central office each permanently

-connected’ withsaid source,.one of said.re-

lays being energized over tﬁef telephone. line

_and the othér over-a portion of the talking
b - with - the: line, ‘meal _ ‘circuit' and-the-third conductor. . S

upon the connection of the plug: with :the |
line for opening the: circuit of. said signal
controlling devife and entirely severing the:
- normal’connection of: said"source ‘fromthe
limbs of the line, a pair orrelays in & bridge-
‘of the cord circuit, one of .said relays beink |

the

* actuated over the line and beirg under-the |

80; 'The combination with a.metéllic tele-

phone line, of an operator’s plug and a cord

‘circuit,. & source of current and a pair- of

relays permanently. bridged across said cord

. circliif%‘ a third conductor connected with one

"polé of said source, one of said relays being

adapted to be operated over the metallic line

‘when - the .subscriber’s - telephone is in use
“and. the other to be operated over a part of

the line-and said third conductor when.the

-subscriber’s"line is not.in use and the op-
erator’s plug is connected with the line.

-~ 81 The combination‘with a-metallic tele-
 phone- line free from pérmanent. grounds
'-olitside the ceritral office, of & charging cur-

unds
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rent source, a third conductor, a pair of re--|:

lays at"the ¢entral office, one of said relays
being energized by current supplied solely
from said charging current source over the
telephone line, and the other being energized

by current supplied solely from the same -

charging current, source over a portion of
the talking circuit and the third conductor.
82. In a telephone system, the combina-

‘tion with a telephone line, of a source of

- electricity at the central office, an operator’s

15

20

25

plug, and a pair of relays permanently con-

neeted with said source of electricity and
associated with said plug, one of said Trelays
being energized from the said source of elec-
tricity as long as the said. operator’s plug is

connected with said line and over a path

having a part coincident with the talking

circuit, and the.other relay being eénergized.
as.long as the said operator’s plug is con-

nected with the said line and when the sub-

scriber’s telephone is in use; and a signal as- |

sociated with said pair of relays, the circuit

of said signal being established by the oper- |
ation of the first of said relays, and said

signal being rendered inoperative by 'the

_operation of the second of said relays.
83.-In a telephone system, an operator’s:

s

cord ¢ircuit, a pair of relays permanently.

‘connected together and each operated -over

circuits including portions of the talking
circuit, ‘and a supervisory signal having its
circuit -controlled by the. contacts of both

said relays, one of said relays being adapted
'35

to normally close the circuit and to be ener-

‘gized over the telephone line when the line
1s in use, whereby the signal is at -that time

rendered inert and the other relay being
adapted to normally open the ¢ircuit, where-

‘by when the cord circuit is not connected
with' the line the signal is inert, and when .

connected with a line not in use the signal

is displayed. , , o
In witness whereof, I hereunto subscribe
any name this eleventh 'day of February 4

AL D.; 1901 , N
: . NEWTON C. SCHELLENGER.
Witnesses: _ ' :
Ilarvey L. Hanson,
George L. Craga.
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