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_ | .. .. | telephone switch is elevated, circuit may be 55
7= Be'it known that I, Newrox C. ScHEL- i"closed through the sald relays and the com-. .
. LEXNGER, a citizen of the United States, resid- ‘mon battery in’ circuit therewith, by which'
~.ing at Ch’ic—agg,'in the county of Coolk and | |

. To gl whom it may concern:

~ing af ~arrangement the first relay has its condition. - -

- & State of Illinois, have invented a certain new i-of operation unchanged, while the second-”
- and useful Tmprovement. in Telephone-Ex- '

. change Systems, of which the following is a

- fully clear, concise, and exact. description,

- " reference. being had to the accompanying

. 10 drawings, forming a part of this specifi-

Bl i At _ Aty -
relay has its condition of uce changed: to' 60
restore the associated supervisory signal to. .
1ts normal condition. ‘The second relay may =
‘be employed either to shunt the associated
. -supervisory signal or to open the circuit n: .
© cation. T which it is included ; or the supervisory sig- 65 -
- My invention relates to telephone exchange | nal may be otherwise restored through the -
- systems, and has for its object the provision agency of the second delay. By thése means - .
- Loof improved- supervisory and clearing-out { I am enabled to retain the two sets of two .
.15 signaling apparatus. =~ - ‘relays each in bridge of the cord circuit, -
- ..~ :One object of my invention is to provide: whereby the requisite impedance -may be se-"70 -
- an 1mproved supervisory signaling Appara- | cured, while at the same time the operation .
. tus, which may be eémployed in connection. of the supervisory signals. may be secured .
| . with the cord circuitshaving but twostrands. | through the agency of these relays without
i - .20 In accordance with:my invention, I em- ‘imparing their function as impédance de- -~ |

.. * ploy two indicators, preferably in the form | vices.

. of incandescent lamps, which, through the |

~ agency of electro-magnetic apparatus inter-

~ . vening between -the same and the subscrib-
i gp

--*_“.—.— .

- L will explain’ my invention more fully:
by reference to the accompanying drawing, "
_ . . - | llustrating two embodiments thereof, 1 -
‘efs’ ‘stations, are' adapted to indicate the | which-— - - e
~condition of use of the calling and- called - Figure 1 is a diagrammatic view “illus- 80
- - subscribers’ lines, respectively. . ¢ . [trating telephone substations united for con-
- - In practicing my Invention, I employ two | versation through a cord cireuit constructed
- relays associated with each ‘supervisory- or { In accordance with the invention; and Fig,
30 clearing-out signal. A relay associated with | 2 a diagrammatic illustration of a modifica-- = -
each supervisory signal is operated through | tion of the cord circuit lustrated in Fig. 1.
- . the agency of the switch Look at the corre-| Like parts are indicated by similar char---
L "-__spbncﬁng.statiqn,\vhcn the said switch hook | acters of reference in both views. - ..o
. - . :supports the receiver at its station to effect | The apparatus at the substations.10 and-
. 35 the opération of said signal. When -the | 90 constitutes the preferred apparatus used - .
.. . switch hook is relieved of the weight of the | in ‘practicing my -invention. A ‘battery 90
- .1~ .Treceiver, the second relay is o erated to re- | transmitter @, with its primary- coil bmd’ T
L - store the signal. T preferab{)y- employ at | receiver ¢, is illustrated at each of these -
-~ ‘each ‘subscriﬂlr’s station:a grounded bell of | stations, a secondary coil. being included in . =~
. 40 low resistance, say 200 ohms, which, when| this instance in a local cireuit with the tele- -
. -~ Included in ciremit: with the corresponding 95
|~ telephone switch hook, when the latter is de- -
i pressed by the supported receiver, serves to
- close circuit through’a grounded  common

phone receiver thereat, while the primary
coll 1n cirenit with the transmitter is placed
in circuit with both limbs of the correspond-
ing telephone line upon the removal of the

‘battery at. the exchange, the first of the

. in-this circuit. The armature of the relay
~ -thereupon serves to close cireuit through tlie

- corresponding supervisory signal to effect
1ts..operation.” The second re

, _ iy .associated
‘with ‘each su F@rmsory signal is connected
)

receiver. from its spring switch hook. The

tion coll at- the station 10 is thus shown in

series with the telephone line, the telephone .
1ts hook. This station may, for example, -
105 -

1lustrate the station of a.calling subscriber.
The transmitter cireuit at station 90, which: ™~

100

transmitter primary winding of -the induc-

~'.in bridge of the cord circuit and preferably
- the same bridge and - serics connection
- Withats companion relay, so-that when the

‘may illustrate’ a called subscriber’s station, =~

118 open, the receiver at ‘said station being -

'
!
f




- - e s o R i mmm Ew e my ¢ oA e - . s o m e \ .
- - - ; . . - = -
. N .
. . . . .

20

55

60

..u'pén its hook. - There is also provlded ab |
‘each substation a call bell d, preferably |
responsive to alternatipng current, which Il

_prefer toinclude in a grounded branch that
L _1s closed when the telephone receiver at that
.- station’is upon its hook. Kach call bell & is
~ preferably of low resistance, say 200 ohms.
. QOther substation apparatus may be equipped,

- however, without departing from the spirit
of my invention. Metallic ctrcuit telephone
lines extend from the substations to an ex- |
. change, the limbs ¢ and f of which metallic |
~ +'lines extend to spring jacks ¢ ¢ at theex-l

-~ change. ‘A battery % 1s connected in bridge

between the-sides’ of idle telephone -lines.

- The limb f of each line .terminates In 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

~ dicator, the springs and back contacts of

- - the spring jack. The operator, in response

- to this signal, inserts the answering plug » |

. by means of a well known listening key in-

- cludes her telephone set ¢ 1n-circuit with the:

- .. calling subscriber’s telephone set.. Ascer-

~ taming that this subscriber désires commu- |
‘35 i _ _ |

- the connecting plug p, the ‘mate to plug =,

‘line and his grounded bell d. The tip and |

- of the spring jack: = - e
A subscriber, 1n Initiating a call, closes |

spring lever. I normally resting against a |

circuit of the battery & through the line in-

within the jack of the calling subscriber and

nication with subscriber No. 90, she inserts

within the line jack of the called subscriber,
and by means of a well known ring'ing ke,_y

with the tip strand of the connecting plug,
the limb ¢ of a called subscriber’s telephone

" . condensers r, #". Relays s, s are included in:

- 45
- condenser 7. 'The relays £, ¢’ are correspond-

~ ingly included. 1n series swith each other and
- together 'In a shunt connection about the
- - condenser 7. A common battery u« has one
90,

- and the other terminal connected between
- the relays ¢, ¢’. - By this arrangement the
- common battery » may feed current to each
~ substation for the transmitter thereat; inde-
- Bl pendentlg of the other, this result being I
- .effected by _

- owing to the fact that condensers » and "
- prevent passage of. straight -current -across.

~sleeve -strands of the cord “circuit - include l

series with each other and in: shunt of. the

L)

terminal connected between the relays s, 8’,

y its connection with the relays,

o

‘the cord circuit where these condensers are
Jocated. In order to prevent voice currentS‘f!
~ + .from being shunted through the connertions.
- ncluding the common batte
- . conductors, including the. relays ¢, & and.
. . t,.t, are provided with sufficient impedance
.88 |

u, the shunt

or .inductance. This inductance is, prefer-

f -

| ance coils z, z, wound .pre

s eovesa

-ably due.to.the windings of the relays. . The
advanti.zes of such a method of distributing
battery current to the transmitters at. the
subscribers’ stations dre well known to those
skilled 'in.the art.. The relays:s, 8 each 7
preferably . has its armature. provided -with.

‘an alternate contact that constitutes one ter-
;minal of a local circuit, the other terminal
-of the said local circuit preferably eompris-
ing the armature. This local circuit in- 7
cludes a suitable form of supervisory signal,
referably in the form of an incandescent

Fa,mp v and also the common battery u. The
‘said common battery may be, for example, a

twenty-four volt battery, while'the ndica-"8
tors w, v may be-twelve volt lamps.” To cut
the current including the common battery
and indicators down, I include resistance
“coils 1w, w in the localkcircuits that may be

| of, say, eighty-four ohms. . Each of the re- 8

layss, ¢, ¢, ¢ may bewound to, Say,elghty-
ﬁve '_Ohms.':i Tile comnlonbattery u1s 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, .""c'irg-uit -is' closed
‘through the relays s, s’, or-either of these

e

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 ¢
| & correspondingoperation of the. supervi-

sory signals. The relays ¢, 2" may, as illus-.
‘trated In Fig. 1, have their armatures and
alternate contacts included in shunt connec-
‘tions about the supervisery signals, resist- 1
' 2, W ferably ‘to forty -
ohms, being included in these shunt connec-

_ a 1 | tions. When the telephone switch hooks are
‘1ncludes the grounded generator ¢ in circuit |

elevated, these relays ¢, ¢ are energized and -
“the said shunt circuits are established about 1
‘the supervisory signals. - - -~ .-~
. The  general operation of the preferred °
form of my invention is substantiaily as fol-
Jows: Upon insertion of the answering plug
-in~the calling subscriber’s jack; a practically 1
'Pel?manéﬂﬂy closed circuit is formed -_'jwhlqhg
‘ncludes 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; 1
‘that is, it serves to place the signal lamp -
in a -closed circuit with & source of current.
The said closed. circuit including the relay
is established or maintained irrespéctive .of

‘the operative position of the. switchhook at 1
the calling subscriber’s station.. It will be
seen that when the receiver is upon the
‘switch hook and the said switch hook is de-
pressed, current will flow from the battery
% through the relay s, the limb ¢ of the cir-. 1
cuit, the signal bell &. fo’ ground, one ter-
minal of the battery .. in% grounded..
"When the receiver 1s reinoved from the
‘switch, haok: so that the switch hook is 1n its

raised condition, it will be seen that current.1



~ other pole of the battery .

- circuit connections than those. specifically
10

~hnat myself to a closed eircuit in which the
subscriber’s line and the switch Look form

15

20

2D

1nert and to effect a changeé in the

991,854 -

still flows through the relay s,
through the same being traced from one

subscriber’s circuit, relay

It 15 of course possible to provide other

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

a part. | | o
A closed circuit through the relay s, after
being. once established, 1s, as has Dbeen

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

condition of the supervisory signal when a
change in the operative condition of sub-
station ‘apparatus takes place. This said

means 1s preferably in the form of the sec-
‘ond relay ¢ which 1s directly under the con-

- trol of substation apparatus. The specific

S 30

- The arrangement illustrated in Fi
" be adopted as an alternative.

rangement the relays s, s” are. .
the same circuit relation ivith the cord cir-
Fig. 1, as are also ‘the
In order to cut out the super-

“has a
z that is shunted about the supervisory sig-

means employed, in _
shunt circuit including the resistance

nal ¥ when the same is to be rendered inert.
2. 2 may
In this ar-

cuit as illustrated in
relays ¢,¢".

- visory signals v, o, they are illustrated in

40

- the relays ¢, ¢, illustrated . im Fig. 2, are op-
- erated, a circuit through

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

~Fig. 2 as being

the engaging armatures are included.

the supervisory

signals v, o is opened, so that these signals

the said signals. Circuit including the su-

~pervisory relays s and ¢ is at once estab-

- removed from its hook.
. sighal » upon the left
55

- called subscriber’s supervisory
‘the right of ihe cord circuit, however, is at

60

lished upon the insertion of the answering .

plug within the calling

| subscriber’s jack, as
the said calling

subscriber has

of the cord circuit 1s

not actuated, as said signal is either shunted -
or has its circuit opened, according to the
2. The

signal ».apon

arrangement of Fig. 1 or of Fio.

once actuated, because initially. the circuit

~ mncluding the bridge connection, including

65

zrounded bell 4

- -the relays & and ¢ is not established, the
~ grounded battery « heing alone included in

a grounded circuit with the relay s* and. the

operative

this instance, preferably |

preferably in

Included in normally open -
local cireunit conductors in which con.
~ the normal contacts of the relays

nctﬁr_s- .
¢, ¥ and |
When

has his telephone -
The corresponding

at the called subscriber’s

i

caused to glow,

“I'do not wish J _
particular arrangement of the bridge or '
‘branch conductors connected with the. side
-of the cord circuit or to the Ange
‘nent of the relays at each end of the cord

including the relays in

‘one relay will serve to

therefore, wish to
disclosure
. Having thus described . my invention, T

8

circuit | station. When the called subscriber rev
_. | ~sponds b removing his telephone from 1(S
terminal of the battery w through the relay |

s, limb ¢ of the circuit, switch hook, sec-
ondary coil b, transmitter @, limb f of the |
| ¢, back to the

switch Look, the bridee connection includ-
ing the relays |
established; so that although the. circuit
through the corresponding signal ¢ may

¢ and ¢" and the battery w is .

70

be partially completed by fhe relay s, it 1s

either shunted because of the attraction of

Hustrated in Fi T 1S ¢t
owing to the attraction of the corresponding
relay illustrated in Fig. 2,

the armature of relay ¢, in the arrangement.
g. 1, or 1s cut out of circuit, .

When the called

subscriber’s signal » 1s thus restored to its -

normal condition, the operator knows that
bhe has responded and that the subscribers
are’1n conversation. When both subseribers
restore their receivers the relays s and s" are

80

alone included in grounded cirenits with the

‘battery u and the call bells 4, d, the relays
%, ¢ being out of cireuit, so that the super-
v are both actuated or.

visory signals w,. .
positively indicating to the

85

operator that both subsecribers 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-

90"

visory signal corresponding to his line is

caused to operate.

t t - The relays at each end
of the cord circuit

-are preferably included
same -bridge strand across the cord cireuit.
to be limited, however,.to the

circuit, as other means may be employed for
circult and for over-

coming ‘the. impe

two pairs. of relays in bridge: of the cord

nections of the relays. - The source of c¢ur-
rent is also grounded, whereby in one con-
dition of use of the -substation apparatus

Ing supervisory signal in one condition of
use and both relays of each pair ‘included

supervisory signal in another condition of

1se,

claiin as new and desire to secure by Letters

Patent— - S
~1.-In a telephone e’xchangi system, the
lines extending

combination with telephone _1
from substations to.an exchange, each of

_ ance duetthereto,
. It will be observed that I have provided

95

‘in- series with respect to each other in the

[}

100

relative arrange-

105

“circuit, a condenser being included in each .
strand of the cord circuit between the con.

110

place the correspond-

115

1n multiple, coSperating, will place the said .=

It is obvious that other modifications of
my invention-may be devised, without de-
parting from the spirit thereof, and I do not, -
‘be limited to the precise-
of the invention herein set forth; -

120

125

130
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said substations being provided with a tele-
phone switch hook for supporting the re-
ceiver thereat, of a common battery at the
exchange, supervisory signals located at the
exchange, corresponding to calling and
called subsecriber’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 sig-
nal adapted through the agency of the
switch hooks to restore the supervisory sig-
nals each independently of the other, and
means whereby the latter relays are both ac-
tuated independently of each other by the

said switch hooks, substantially as described.-

9. In a telephone exchange system, the

 combination with telephone lines extending

25

30

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

L]

the same side of the telephone line, a con-

denser - between the said terminals, said

- grounded common battery having one termi-

35

40

45

50

55

nal included between the remaining termi-
nals of the said supervisory relays, whereby
the said battery may be included in ecircuit
with each supervisory relay independently
of the other through the agency ot 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 termi-

nals while the remaining terminals of the

“additional supervisory relays are connected
with the remaining limbs of the telephone

lines, a condenser included betiveen the lat-
ter terminals of the additional SUPervisory
relays, and means whereby when the. sald
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. - R
3. The combination with telephoné lines

~ extending from subscribers’ stationsto an ex-
“change, of a cord circuit at the exchange

60

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

66

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

091,654

a source of current, and a conductor having

connection between the relays included

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,
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

70

719

80

cord circuit and included in bridge thereof,

2 source of current for inclusion in cireuit

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 ot 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 sienal for each pair of relays and
jointly controlled thereby through the agency
of the substation apparatus, and a condenser
included in each cord strand between the
connections of the relays therewith, substan-

| tially as described.

6. The combination with telephone lnes
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 circuit, 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 1n 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 corresponu-

ing supervisory signals jointly, the said .

source of current being grounded, and a

‘oround - connection for each telephone lime

fo .include the said source of current 1m 4

orounded circuit, one relay of each pair that

1s controlled by a subscriber’s station appa-

90

100

110

115

120

130
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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-

rent, whereby one relay of each of these lat- -

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

scribed. . . L I
(. The combination iith telephone lines

- extendmg from subscribers’ stations to an

- exchange, of a cerd cireuit at the exchange

15

- 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 palr of relays ]
-controlled thereby through the agency of tlhe

provided with two strands, for forming con-

nectlons between two telephone lines, a pair

of relays corrvesponding to each end of the

- substation apparatus, the said source of

- - 30

current being grounded, and a ground con-
- Dection for each telephone line to include
. the saad source of current in a grounded cir-
- cuit, one'relay of each pair that is controlled
by a subseriber’s station apparatus being in-
cluded’ in the corresponding grounded -
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 -supel'ri'soﬁysignal, 1n one condition
- of use and both relays codperating place the

- supervisory signal 1n another con
~use, substantially as described.

35

8. The' combination with telephone lines

~.extending from subscribers’ stations to an
- exchange, of a cord circuit at the exchange

40

provided with two strands for forming con-
nections between two telephone lines, a pair

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

45

~substation apparatus, a condenser included
1 each cord strand-between the comrnections

sory slgnal for each pair of relays and jointly

controlled thereby through the agency of the

of the relays therewith, the said source of

50

current being grounded, and a2 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
2 subscriber’s: station apparatus being in-

- cluded in the correspording grounded cir-

90

cuit containing the ground connection and

- the ground at the source of current, whereby

60

65

one relay of each of these latter pairs may

place the supervisory signal in’ one condi-

tion of use and both relays codperating
place the supervisory si;]gnal 1n another con-
~ dition of use, substantiall _ o

9. The combination with a telephone sub- -
rovided with a receiver, a trans-

y as described.

station p

mitter and a switch hook, of a magnet adapt-

-ed for inclusion in the circuit, a branch con-

ductor. connected with the cord circuit 1n-
' cluding the said magnet, a source of current
' adapted for inclusion In circuit with the
~magnet winding through the agency of the

switch hook,, the armature of the said mag-
+ net being provided with a contact and en-
1 gaged thereby upon a change in the opera-

tive condition -of the said magnet, a supple-

¥

- uental electromagnet, means for effecting
its ineclusion in cireuit with  its source of
- current and avith the switeh hook at the sub-
station independently of the aforesaid elec-
tromagnet, and a signal codperatively asso-

and jointly

ition of

crated with said magnets, its circuit melud-
Ing the aforesaid armature and its contact,

substantially as described. - o
- 10. The combination with telephone lines

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

l nections between two telephone lines, a pair -

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

. a4 source of current for inclusion in cireuit

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, substantiallv 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-

of relays corresponding to each end of the

| cord circuit ‘and included in bridge thereof,

a source of current for inclusion in ecircuit
with each of said pairs of relays, a super-
_ i visory sigmal-for each pair of relavs and.
of relays corresponding to each énd of the |
cord circuit and included in bridge thereof,
a source of current for inclusion in circuit

jointly controlled thereby, switching appa-

k

relays therewith, substantially as described.
- 12. T'he combination with telephone lines

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 theveof,
a source of current for inclusion in circuit

jointly, controlled thereby, the said source

‘the corresponding grotunded circuit contain®

at' the source of current, whereby one relay

“L B

extending from subscribers’ stations to an

nections betyween two telephone lines, a pair |
' 100 -

ratus for- controlling the- operation of the.
I relays, and a condenser included in each
~ ] cord strand between the connections of the

70

75.

30

85

890

95

105

_ ith 110
extending from subscribers’ stations o an
exchange, of a cord circuit at the exchange

with each of said pairs of relays, a super-
visory signal for each pair of relays. and =~
120
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' .~ .
125

ing-the ground connection and the ground -

of each of these latter pairs may place the -
supervisory signal 1n one condition of use

- and both relays coiperating place the super- "._130_' ,
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visory signal in angther condition oi 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-

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
-vith each of said pairs of relays, a super-

visory signal for each pair of relays an
jointly controlled thereby, switching mecha-

current in a grounded circuit, one relay: of

each pair that is eontrolled by a subscriber’s

station apparatus being included m the cor-
responding grounded circuit containing the

ground connecticn and the ground at the

29

~ visory signal in one condition of use.and

30

35

source of current, whereby cne relay of each
of these latter pairs may place the super-

both relays codperating 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 exchiange, of a cord circuit
at tle exchange for interconmecting sub-
seribers’ lines, a pair of relays corresponding

" to each end of the cord cirenit and included

“and jointly controlled thereby, means at tae
40

45

50

55

80

65

in branch of the cord circuit, a supervisory
signal associated with each pair of relavs

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 deseribed.

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 associated
with said cord civeuit, means including a

jack and a cord circuit plug inserted in the

L

jack for establishing a closed cireunit 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 1n 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 saig

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 &
cord circuit at the exchange for ntercon
necting subscribers’ lines, a relay associated
with said cord ecircuit, 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-
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
orounded, and a ground connection for each
telephone line to include the said source of

ative position of substation apparatus, a sec-

| ond relay also associated with said _ccrgl Clr-
cuit, means whereby the latter relay 1s 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 m
a bridge across said cord circult, and a super-
visory signal jointly controlled by sald
relays, substantially as deseribed.

~ 17. In a telephone system, the combina-
tion with subscribers’ lines extending ifrom
substations to jacks at an exchange, of a

cord circuit at the exchange, supervisory

sionals located at the exchange correspond-
ing to ealling 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 saud
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 each of

the latter relays, which circult 1s independ-

ent, of the operative position of substation
apparatus, a source of current for said re-
lays, and means whereby the armatures of

the aforesaid 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 cach super-
visory signal and included, with each of snid

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

source in series | latter relays, which is independent of the

30

g0
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. operative position of substation apparatus, a
source of current for said relays, means
‘whereby the armatures of the last aforesaid

991,654

- relays are adapted when attracted to com-

10

15

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 subseribers’ lines extending 'from

substations to jacks at an exchange, j0of 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

20

substation apparatus are adapted to operate
each of said relays independently of the

other, a second supervisory relay associated |
with each supervisory signal and included

~ with each of said aforesaid relays.in branch

25

30

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 sald cord -circutt - is

‘associated with a subscriber’s line, a source
~of current for said relays, and means where-
by the armatures of the aforesaid relays are

adapted jointly to control -the supervisory

signals associated therewith, substantially as

- described. =

20. The combuation with telephone lines

- extending from substations to jacks at an

- exchange, of a cord circuit at the exchange

lays at the exchange, one for each of the.|

+

previded 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

a source of current for energizing the said

relays, a supervisory signal for each pair of

_ relays-and jointly controlled thereby, switch-
~1ng mechanism at the substations for con-

55

60

“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 1s established throu§h the re-
'} 1s" Inde-
pendent of the operative position of the sub-

maining relay of each pair whic

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

of the relays therewith, substantially as de-
scribed, . _. : o S

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 €On-

~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 |

7

the said electromagnets and included in the

same -bridge therewith, a supervisory signal

f

for each pair of electromagnets, armatures

and contacts for'said electromagnets, megns
‘whereby one of said armatures of each

[ saic each pair
when actuated is adapted to complete
cuit through the supervisory signal asso-
ciated therewith, means whereby the rem#in-

élrr_

7¢

g armature when actuated is adapted to -

‘render sald signal ‘inert, switching me¢ha-
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 thi-ﬁmghthé re-
maining electromagnet of each pair which is
Independent of the operative position of the

substation apparatus, and a condenser in-

756

80

cluded in each cord strand between the con-

nections of the electromagnets therewith,

‘substantially as described.

22. The combination with a te'lepl;;'ione line

extending from a telephone substation to a
Jack at an exchange, said substation having
‘a receiver, a transmtter and a swifch hook,

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 eireuit coi-
vegmg all of the current supplied to the
su

station transmitter, a cord cirouit incnd-

ing a plug for connectin
with another, a circuit incTﬂding the supple-
mental electromagnet substantially perma-
nently closed by. the plug of the cord cir-

cutt and the jack engaging the said plug,
and a signal jointly controlled by said elec-

tromagnets, the said electromagnets being

stantially as described.

‘Included .in branch of the cord eircuit, sub-

o a telophone line

8% |

100

105

23. The combinationwit'h't-e]"".'plmne‘fliﬁes
extending from substations to jacks at an

exchange, each of the said substations being
provided with a receiver, a transmitter and
a switch hook, of cord connecting apparatus
terminating in answering and’connecting

110

plugs for uniting. subscribers for conversa.
tion, two electro-magnets, one corresponding

to each end of the cord circuit, vircuits for

the said electro-magnets each substantially
~constantly closed by the corresponding cord

circuit plug and jack engaging the same, an

each of said aforesaid electro-magnets, in

115

-additicnal electro-magnet included, with -

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
‘1n branch of the
as described. - T L A
24, The combination with telephd)ne lines
extending from substations to jacks at-an’

cord. circuit, substantially

exchange, each of the said-__substat-ioi;S_béing'_:-

i

125

136
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provided with a receiver, a transmitter and

a switch hook, of cord connecting apparatus

termmating 1n answering and connecting
plugs, for umting subseribers for conversa-
tion, two electromagnets, one corrésponding

to cach end of the cord circuit, circuits for |

the suid electromagnets cach substantially
constantly closed by the corresponding cord

. - £ T | -
circuit. plug and jack engaging the same,

additional electromagunets included in eir-

~cuits -controlled by the switch hooks at the

15
20
25
30
| N

40

90

substations, two indicators each jointly con-
trolled by a magnet thus included in closed
cireuit and a correspond:ng 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. T'he -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 fermimating in answering and con-
necting plugs, for uniting subsecribers for
conversation, two electromagnets, one cor-
responding to each end of the cord circuit,
circults for the said electromagnets each sub-
stantially constantly closed by the corre-
sponding cord cirenit plug and jack engag-
ing -the same, additional electromagnets in-
cloded 1n circuits controlled by the switch
heoks at the substations, two indicators each
jointly controlled by a magnet thus n-
cluded 1n closed circuit and a corresponding

magmnet controtled by a switeh hook, the said
magnets beine thus divided into pairs, each
“end of the cord eirenit having a pair of mag-
nets associated therewith, said pair of mag-

nets - comprising one magnet included in

closed civewit and the other included in a

circuit. controlled by 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 meluding the said electromagnets,
substantially as desceribed. o

26. The combination with telephone lines

extending from substations to jacks at an

0O

60

65

exchange, each of the said substatiens being

provided with a receiver, a transmitier and
a switch hook, of cord connecting apparatus
terminating 1n 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 closed by the corresponding cord
circult plug and jack engaging the same, ad-
ditional electromagnets included in circuits

controlled by the switch ‘hooks at the sub-

!

VY L,004%

stations, two indicators cach jointly con-
trolled by a magnet thus included 1n elosed
circutt and a corresponding magnet - con-
trolied by a switch hools, the said magnets
bemge thus divided into pairs, each end of
the cord circuit having a pair of magnets as-
soclated therewith, said pair of magneis

comprising one magnet included in clesed

circuit and: the other included 1n a eircuit
controlled by the corresponding switch hools,
a condenser 1n each cord strand between the
connections of the electromagnets with the
cord strands, and two bridge connections
across the cord circuit, each including a
pair of electromagnets.

27. In 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 ve-
cerver thereat, of a common battery at the
exchange, supervisory signals located at the
exchange corresponding to calling and called
subscribers’ stations, supervisory relays at
the exchange, one for cach of the supervisory

signals, - bridge conductors including said
relays, means whereby the switeh hooks at

the subscribers’ stations are adapted to op-
erate cach of said relays independently of
the other, a second supervisory relay uasso-
ciated with each supervisory signal for re-
storing the supervisory signals, bridge con-

~ductors for the second supervisory relavs,

and means whereby circuit through each of
said latter relays may. be closed independ-
entiy of the other and independently of the

operative: position of the corresponding
switch hooks, substantially as described.

25, In a telephone exchange system, the
combination with telephone lines extending
frow 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 relavs at

the exchange, one for cach 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

conduetors for the second supervisory relays,
aiid means whereby circuit through each of

sald 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-

4 nections between two telephone lines, a pair

70
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90
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110

115

120
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-of relays corresponding to each end of the | circuit strands at points each side of said

991,654

cord circuit and included in bridge thereof,

~a source of current for inclusion in circuit

10

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. T Y

30. 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

30

35

40

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 circuit, means
whereby the latter relay is responsive to
changes in the operative position of sub-
station apparatus, said relays being included

. 1n a bridge across the telephone line, a source

of current for energizing said relays, means

~closing a circuit for the flow of current in

series through said relays and a SuUpervisory

/

substantially as desecribed.

cluding contacts controlled by said relays,

81, In a telephone system, the combina-
‘tion with subscribers’ lines extending from

substations to. jacks at an exchange, of a

cord circult at the exchange for Intercon-
necting subseribers’ lines, a relay associated

with sald 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

~a second relay also associated with said

cord circuit, means whereby the latter relay
1s responsive to changes in the operative

 position of substation apparatus,.a source of

50

current for energizing said relays, said re-

lays and said source of current being serially |
‘included 1n 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
- bb

and when the armature of said second relay

- 1s In bs unattracted position, substantially
as deseribed. x .

60

32. In a telephone systein, the combination

of substations having - grounded bells, a
central station having line connections with

- said substations, a cord circuit with a con-

6b

~densér .n each strand thereof, supervisory
signals associated with the cord circuit,
‘means for supplying current bridged. across

the cord circuit and connected with the cord

described.

signaling lamp in a local circuit serially in-

substantially as described.

condensers. impedance -relays interpcsed be-

tween xaid 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 deseribed. -

33. 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 ecircuit

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

action of said relays, substantially as

34. The combination' with a pair of tele-

phone lines, of an inductive device throngh

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,

o

70

75

80 .

the circuit through said relays, and a signal
adapted to be controlled by the conjoint

85

90

one. pair of relays being. individual to one

of said lines and the other pair being indi-

‘vidual tq 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

described.

35. The combginatién with a metallic tele-

phone line, of an operator’s plug and a cord
circuit, a source of'current and a pair of

pair of relays, substantially as

95

104

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
supplied
_ line and
sald third conductor when the subscriber’s

other to be operated by current
from said source over a part of the

telephone is not in use and the operator’s

100

110

plug is connected with the line, substantially -

as described. - o |
30."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-
trolied by the conjoint action of said relays,

115

120

126

'87. The combination with a metallic tele- .

| phone line free from permanent grounds
outside the central office, of a substation hav-

130



"~ cult and the third

10

15

30

35
“magnetic windings included 1in said bridge,

LO

ing a telephone transmifter connected with y each side of sald source of electricily, and

sald line, a third conductor, a pair of relays | through which the whole of the encrgizing

at the central oflice, a source of current sup-
plying current through siid pair of relays

to the substation -transmitter, one of said

relavs being energized over the telephone
line and the other being adapted for ener-
gization over a portion of the talking cir-
conductory substantially

as deseribed. = o

'38. The .combination with a metallig tele-
phone line, of a pair of relays and the ¢harg-

ing current source bridged across the line at

the  central station, a third conductor to
which one pole of the curreut source 13 con-
nected, both of said relays being adapied to

be operated over the 11'1eta.]1ic telephone line
‘and one of said relays being adapted to be

operated over a portion of suid line and the

third conductor, substantially as described.
39. The‘combination with a telephone line,
of a charging source of electricity 1 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 said windings and adapted
to be actuated by the passage of current

through one of said windings, substantially

as described. | ) S

40. The combination with a telephone line,
of a charging source of electricity bridged
between the limbs thereof, a pair of electro-

one on each side-of said source of electricity,

40

50

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
through both of said windings, and adapted

‘to be actuated by_ the gassuge of current
through one of said win
“as described. |

ings, substantially

41. The combination with a telephone line,

-of a charging source of electricity 1n 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

b5

60

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.

49. The combination with a telephone line,

of a charging source of electricity bridged

. between the limbs thereof, a pair of electro-

85

magnetically - independent

the passage of current

091,854

current 1s supplied to the telephone Tine dur-
Ing conversation, and a signaling device ren-
dered inert by the passage of curren{ through

‘both of said windings and adapted to be ac-
tuated by the passage of current through
one of sald windings, substantially as de-

scribed. ' -

43, The combination with a telephone line,
of a charging source of electricity bridged
Detween the limbs thercof, a paiv of electro-
magnet ‘windings included 1n said bridge,
one on each side of said source of clectricity,
the said electromagnetic windings furnish-
Ing 1mmpedance 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. o |

H. In a telephone syglem, the combina-

tion - with subscribers’ lines having connec-

tion terminals and line signaling devices at

the central office, of o cord cireuit to estab-

lich connmections between the hnes for con-

versation, said cord circuit having a strand
1 each side of the talking cireuit, means

for inductively connecting, hut conductively
separating, the two ends of the cord circuit,
meanis 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

sald cord ‘strands and upon each side of
sald - inductive means, a normally 1nopera-
tive supervisory signal for cach end of the

cord circuit controlled respectively by the

said windings on the same side of the in-
ductive means, the excitation of one of the
said windings on each side of the inductive

‘nteans causing the operation of the -corre-
‘sponding signal, and the simultaneous ex-
citatipn of the associated winding causing
the said signal to become noperative, sub-

stantially*as describel. o
45. In a telephone system, the combina-

70

795

8¢

Yo

100

105

110

110

tion with subscribers’ lines having connec-

“tion terminals and line signaling .devices.
at the central office, of a cord circuit to

establish connections between the lines for
conversation, ‘said cord circuit having a
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-

electromagnet: | rent and between said cord strands and upon
windings included in said bridge, one on ! each side of the said inductive means, and.

120

126
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10

bonatltutnw the sole p‘lfll fer the Csupplv of
current “to the telephone lines for conversa-

tion, a normally .inoperative supervisory

-510'11‘11 for each end of the cord cirenit con-

trolled respectively by the gaid windings on

© the same side of thé inductive means.. the

. excitation: of one of said w 111dm0'.s on each
kide of the inductive means causing the op- -
~eration of the corresponding ::ulf"llﬂl and the.

simultancous, excitation - of the associated
wmdmrr causing said signal to become uwp-
1t1ve, substantially as described. -
46, In-a tele Jhon(, system. the. (.ombma-
twn with subbcrlber:: lines having connec-.
tion términals and line signaling devices at

- the central office, of a cmd cirenit to estab-
F:ll*:ll connections Detweel the lines for con-

versation. said cord cireult havnw a strand

= 'Ineachrside of the talliing circuit, means for
.20

- eenesd

|

inductively connecting and conductively sep- |

:11...1t1111r the two emls of the cord clreuit,

. means .-.tt the central office for supplying cur-
rent to the lines for conversation,
~visory -relay windings . connected In series
“with said means for upplnnrr current and
“between said cord strands and upon each
- side of the said induct,e means, and sup-
. plying inductive - resistance - between  said
- cord strands: a normally moperative super- |
30 visory signal for each end of the cord cireuit.
~ controlled respectively by the said wind-

- Ings on the sane side of the inductive means,
- the excitation of -one.of said Tslll(llllff'-: on
~each side of the inductive means causing the
~operation of the corresponding swnal. and

super-

~ the simultancous excitation of the aqsouated
owinding L:lll--ll]ﬂ‘ -11d '::10'1]111 to b(,cmne 111-

o ‘_._?‘1.0.'11011 with subscribers® lines
C 'j'-.;_-".r'_-_'---imu terminaly and line --1fr11ftl111g derlcm at
" the central office. 'of a cord circuit to estab- -
- lish connections between the lines for con-
- ﬁ.\ er=atton,
“in-each side of the talking uruut._ Meals.
- for inductively. connecting 'm(l conductively
- separating the two ends of the cord cireuit;
- mieans at the central office for tupplune
current to the lines for conve 's.,itmn. ¢lec-

'_,'-troulmmetlcall\" mde])endeut supet VISOUY re-

SR -1 B
it B

.‘-"_*-"._-,_'0pe ame' _ S
0 H4G Ina teleplmne w-atem the combma--
lhl\"lll“‘ connec-

sald cord circuit havi Ing a strand

5

- lay windings eonnected’ in series with said

- means for supplvmfr current. and bhetween
- satd cord strands aml upon cach vide of the
‘said inductive means. and constituting the
~sole path for the supply-of talking uuu-ut' |
- from said supply means to the associated

 -’---;$11|)5(:1 iber’s line, a normally inoperative su-.

- pervisory signal for each end of the cord

' cireuit contvolled respectively by the x
windings on the =ame side of the Jmlm‘tn ¢
- means, “the excilation of one of the |
- windings on
- means causing the (}perltmn of -the corre-
- 'ﬁlmndmg signal and the simultancous. ex-
(-ltutmn uf t]w luﬂt;r'latml mmlmfr. c'ur--unr,,_.

sutd

each side ‘of tlw

sand
indue tive

bl sl

the said uwml to- become mepemlue -1|1)-

ﬂt‘mtmllv as descrlbed

'48. In a telephone system, the combun-'
---_-tmn with a telephone lmc. of a pair of elec-
“tromagnetically independent relay wmdnws_;

70

and a source of currént supplvmrr current
through said relay- windings 1n a bridge be- ~

switch at the central station for contmllnw
the cireults throuo'h sai1d reltw wuulmtr%.

tmll\' as deseribed.

tiol with a telephone line, of a source

line during conversation,
substation and a switch at the central sta-

‘tion for controlling the :circuits through
<ald relay wmdmfrs, and a signal contmlled' |
by the conjoint ener (Tl/atl{)ll of sald 1elas |
'wmdmws subct’mtml]y as described.
50, In a telephone system, the combnm- .'

‘tion with a telephone line, of a pair of relay
windings constituting an. 1nduct1ve resist-
ance and a source of curl rent delivering cur- !
‘rent through said relay windings in a- Dbr 1dge.

49, In a telephone &N%tem the combma-l
of
current and a -pair of relay windings
brldﬂ'ed between the two limbs of the ta]lx-'
My cncmt thereof and through which all

of the current is supplled to the ‘telephone.
a. switeh at the-

tween the two limbs of the talking (.11'cmt_”- |
thereof, a switch at the substation and a

75

and a signal controlled by the conjoint en-
ermzatmn of said 1eLw wmdmm substan-

f

80

85

90

between: the ‘two limbs of the tflllunn' cuvuﬂ -

thereof, a switch at the substation and a

‘switch at the central station for emltrolluw_ a
i the circuits through said relay nmdmn-,,' '
and a signal controlled by the canjomt en-
-ewwatlon of said rel.-.ly W 111(1111”5 Sul)stan-,_
'tl‘llly as described. B B
51 In a t(,l(,phone ‘:Vbt@lll the (‘Ollll)ll].l-;f ‘
tion with a telephone line, of a source of
current

and an ele{:tmnmfrnetl(‘ winding

bll(lﬂLLl between the two llmlh of tlle

1}o1t1011 of one side of the talking cireuit,

“and means for energizing it; the L‘lll‘lt‘lif tm'ﬁ
bemﬂ' supplied to
‘said line wholly through said electromag--

conversational " purposes

:l]lt' |

mg cucult theréof. a second electromagnetic
" wuulmﬂf connected in a cirenit mcluduw.a

11¢

netie. \\mdmm. a -:.mtch at the --,ulhtatmn.

and a amteh at the céentral station for CON-
tmlllmr the cireuits. through cuml elmtm-'

lthl"llt'l]{' 1Wlll'IllIl.‘E:_"'-.. -.lll{l il "':ll]_)(:‘l"»l"*t}l\ ":-l"'-

nal -controlled by the joint action of: slu(l_-
elee tmm.vmelu .

'.ueﬁm ll){‘(l : | |
The (umlmmtum 1mtli 0\ metltllw tele

'Jplmne line free from pmnmwnt <rwuml--'_r '

W “Hllll"‘w.' hulmtmtmll\' R

outstde the central u[hw. of ‘a cord cireuit.

'tlnuwmﬂ current source, a third (*leuctm |
i padr of relay windings associated with the
cord-circuit, one of said windings being en-
cergized mer the telephone line and the
other over
and the
W uullmm (Ulhlltlltlll"‘ tlw wle pllth fm' ‘the

“a portion of the talking cireuit,
third : conduétor,.

tll& “‘H.lltl ll!la.ly o
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x0T  eeness

~ -supply of current to the telephone line dur- | is fed from said source through said link

~ ing its conrection’ for conversation,~and n | conductors to said telephone line, the said
- . signal controlled by the conjomnt actmnof‘-l'electromagnet »windings being  relatively

5

 said relay windings, substantially as de-

‘disposed to -introduce impedance into the
I cirenit through which current is fed to the.
telephone Iine, and a clearing out device ac-

53.. The . combination with -a telephone |

) KR N . - : . o N s = \ ] I : | . .- : - - :
line, .of a charging source of électricity’ and | tuated by the magnetic effects of said elec- .

‘apair of electromagnetically independent | L
- relay windings: connected 'in g bridge be--} - 58. In a ‘telephone exchange-system, a
10
~_of and conveying current from said charg-:

~ ing source:to said telephone line, a switch at

“tromagnet windings. -

tween the limbs of the talking circnit there--| telephone line extending from a substation

I__tu a central oflice, a source of current at the
central office, a pair’ of electromagnetically

. the central station for controlling the cir- } independent electromagnet windings consti-

. cuit through said relay windings, and a sig-
. '15-'
~ action of said windings, substantially as de- | naling mechanism adapted to assume either

.. , _ | _ .t-ﬁt-ing_’the sole path for the supply of talk-
nal-adapted to be controlled by the conjoint | ing current to siid telephone line, and sig-

| .of two conditions as determined solely by

~ 54. In a telephone system, the combina- | the magnetic effects of said electromagnet

. “tion with a cord circuit having two talking | windings. -
20

S_tl_'ﬂ.IldS, of a “‘sOllI‘Ce ofelectricity and a pﬂil‘ 59, ﬁla telephoneexchange 'System,. Q9

of relay windings adapted to be bridged be- | telephone line extending from a substation
tween the two talking strands of the cord | to the central office, a source of current at

" cireuit, 4 telephone line connected with said | the .central office, a ‘pair of electromagnet

 ings, substantially as deseribed. ~ © | phone line extending from a substation to a

g pair of relay windings connected in—a
bridge between the limbs of the talking cir-
- cuit thereof, the said relay windings fur-
. nishing inductive" resistance to the bridge

35

~ telephone line, a.switch at the central sta-
. 40 L LLL, ik
"~ relay windings, and "'a_,-“signa__l '_"'.a'aap_ted' to be
~controlled by the conjoint action of said
“windings, substantially as described. - - .

- tending:fromsubstations to a central office,
.- apair of link conductors at the central office
~ for .connecting theé two limbs of one line
‘with the two limbs of another line for con-
60 versation, a source of current at the central
. office, a pair of electromagnetically inde-
. pendent electromagnet windings through
 which ‘current "is fed from .sald scurce
- through said link conductors-to supply cur-

S 1 |

~ telephone line extending froma substation | _ _ ' CIrey ‘the call _

to a -central office, a pair of link conductors | one of ‘said relays being actuated solély: by

© " at the central office for connecting said line | current flowing over a -circuit closed by the
- with another for conversation, a-source of

- current at the central office, a pair of elec- | _ . 118

~ tromagnet windings through which current. upon the response of the called subscriber,

- . . : S : . R ! . .
line, of a charging source of electricity and

tion for controlling the circuit through said

plurality of bi-metallic telephone lines. ex-

rent for conversational purposes to-a tele-
- phone line, and signaling. mechanism actu-
- . ated by said electromagnet windings. =~

" cord circnit and free from any. source of | windings constituting the.sole path for the
25

surrent supply other than that through the | supply of talking current to said telephone

"~ said - relay " windings .and - cord circuit | line, an armature for each of said electro-

 strands, a switch at thie central station for | magnet windings, each armature being actu-

- _controlling the circuit through said relay |-ated solely by the magnetic effect of the as-
~ windings, and .a signal adapted.to be con- | sociated electromagnet winding. -

trolled by the-conjoint action of said wind- { = 60. In a telephone exchange system, a tele-

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 armature for each of smid electro-
magnet windings, each armature being con-
trolled solely by the magnetic effect 0f the
associated electromagnet winding ‘and -sig-
naling mechanism jointly controlléd by said
armabures.. . - .
-.61. In .o telephone exchan . system, a
telephone line extending from a substation
to the central office, a source pf 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 to the magnetic
effect of each electromagnet winding, butun-
responsive to the magnetic effect of the other
electromagnet winding. .~ .
62. In a telephone system, in‘combination,
a .calling telephone line and a called teéle-
phone line each extending from a substation
to a central office, a spring-jack for each line,
a cord circuit having an answering plug and
a calling plug connecting said lines, 4 pair
of relays and a-source of current'in a bridge

-’55, The combination with a - teléﬁﬁbne

+

~ 56. In a telephone exchange system, a

I
|
1

circuit and supplying talking current to the

L]

- -

57. In a telephone  exchange system, a

‘across the talking circuit of the called line,
insertion. of the calling plug into the jack
-of the-called: line, and the other actuated
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a pair of. voice-cur rent condurtm:. a ¢on-
denser ‘in each conducter, a pair of electro-
. magnet windings and a scurce of current in
A brldrre between said conductors. a central
© - office switch in the circuit of-one: electro-—
_ . magnet wmdlno'. a substation switeh in the
: C1rcult of the other electromagnet winding,
.~ and switching apparatus; eontwlled bv ald-.
| "--'electrom‘wnet windings. .
-+ 66. In a telephone e\chanrre SY'S tun the
- ,-'-comblnatlon of a calling telephone lide and
a called telephone line.
a subs‘mtlon to.a central office. a cord elrcmt'

‘and a swml controlled b} the ]omt
‘.of said rehys. ~ -

63. In a telephone svstem. in comblnatlon..
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 conductars, one bridge on either side of -
e '5'.#a1d condensers. a central- ofﬁce switch in the
- circuit of one relay of each pair, a substation
'___._:1_.0_.-'sw1tch m the circuit of the other relay of._i |
B pair, and signaling mechanism con-
B trolled by the lmﬂ'netlc eEects of said relays.
. 6 Ina telepllone systeny, In combmatlon.'-
. a pair of voice-current conduetms. a con-
denser in each conductor. two pairs of elec-
~ tromagnets and a source’of current in bridge
. '.-_between said conductors,
- switch ‘in the circuit of one electromagnet
.. of each pair, a subst: ation switch in the cir-
20
. and switching meclnnlqm controlled bv said
B -“electrom'lrrnets - -

each

‘a. central of‘ﬁee

cuit of the other electromagnet of each pair,

65, Ina telephone svstem in combnmtmn..

ach extending from

~_comprising a. pmr of ‘voice-current conduc-

~ tors for connectmrr

sa1d lmes for conversa-

., tion, a eondeneer in each volce-current con-
‘ductor, two pairs of elertlonm enet windings
- . and a source of cur rent n a l’sl‘l(lﬂ'@ between,

- said conductors. one pair on each c1de of said

67.-In a telephone e\clmnfre system, “the

- combination of a calling telephone line and

4. 55 a called telephone line. e‘lch extending from

a substation. to a central office,- each free

from permanent grounds outelde the central
~office, a cord circuit comprising a pair .of
© voice-current conductors for connecting. said
_:hnes for conversation. a condenser in each-
- voice-current conductor. a charging current
-~ source, a third conductor, two pairs of re-.
lm's at the central office, one .relay of one
- pair belnﬂ' enertrmed over the calhnﬂ' tele-

..1ct10n

l

_';condenser ., contacts of an answering plug in |
- the circuit of one. electromagnet wmdnw of
one pair, a calling substation switeh in the -
."_'(:lrcmt of the other electromagnet winding
- of said pair, contacts of a (‘llllllﬂ' plug in the'_.
. elrenit ‘of one. electroniagnet w 1nd1n<r of the
- other pair, a called substation S\Tltc‘ll in the
circuit of the other electromagnet winding.
. - of the second pair. and ‘m"lt(}lllllfr meelmmsm _-

... -controlled by each electrmmwnet winding.

_hne. and the other relay of sald second
being energized over a’ pertion of the talking . -
:(.-Ircnlt of the c.;uled l1ne .md cmd thlrd'f;'

fe}..tenmntr from subscribers’ |
| e\ehanfre of a cord circuit at the e\elmnfrt,g_” '
-ﬁplmided with two strands for forming con- -

‘nections between two telephone lines..a pair
of relays corresponding to each end: of the
cord ecircuit and included in l}lltl"'t‘ thereof,
asource of current for 111clu--10n m (*11‘(:1111:'.? .
aid pairs of relays; a super-
visory signal for each pair of relays and -

Jointlv eontwl]ed ‘thereby, sw ltehuw appa-
110
lavs, and a condenser included in each cord
strand between the connet:tlonb of tne rela}s._ o

phone llno. and the other reLw of s..ud palr
Deing energized over a portion of the talking

f‘65j

cn'emt of the calling line and said third

conductor.

called subscribers® ‘station, a pair of voice-

across the ('onductox:: l(.“l(llll“' from
called station, an operator’s switch and

69. The COIllbIIldthIl with a palr of tele

which the sane are e ada; pted to be united for
conver sation. a clmrn'mfr

pair-

saurce. of electricity
and a pair of wl...w ada pted ‘to- be bridged -
‘between the two limbs of each of said lines,
one pair of relays being individual to one of
<aid lines and the other pair being individ- .
ual to.the other line. switches at the substa--
tions and -at the central station for control- - .
ling the circuit through said- relays,.and. a 95
signal contlolled by the conjoint action of
each pair of IeLns 5ub--t;1ntmlly as- de- T
1seribed. - o

_eondnctor.; and one relay of the other pair .
Leing. energized over the called telephone .~

70

68. In'a telephoue ﬂ'&tem. QA mllnw_ :mcl a
75
current conductors connecting said stations,
Inductive means included in each ' of #aid -
voice-current conductors, a- pair of rolav .
and a ehmmncf current :source i, a l)l‘ltlﬂ't., ST
the 80
subsgeriber’s switch for contr slling said- re
lays, and a smn..ll ]Ollltl} eontlolled b\' hml' '-
relays, - ; S
85
phone lines, of an inductive device through

70. The eombmatlon W 1th telephone lmes

stations to an

with each of s
ratus for controliing the operatlon of the re-

therewith.

nectionsbetween subser Thers’ lines. a

c1rcu1t 1s estabhshed through the renmnnng

71. The combmah M wlth telephone lmee.’i- "'
'e\tendlno- from substations to jacks at an
'e\ehanfre. of a cord cireuit at the exchange
_ pm\'lded with two strands for forniing eon-—,f' ;_
pair of .
relays corresponding to each end of the cord -
circunit and  included in bridge thereof, -
source of current for energizing said rela‘w SR
a supervisory signal for each pair of relays-
and jointly controlled thereby, switching -~ -
3--meclmmsm at.the substations for eontrJllmn'f

‘the operation of one of each pair of relays
means including a jack and a’ cord circnit
plug inserted in the jack, whereby a closed -

100
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" of the cord 'c‘1r.cu1ti- one of said relays being |"pole of said source, one of said relays being
‘adapted to be operated over the metallic line
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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 [
b relays therewith, .~ . . o
©. f2. In a telephone system, the:combina--
" tion with a telephone line,.0f branch .cen-
..~ ductors- including a° signaling device nor-
- mally connected: with' the limbs of said line
at the-central office, cord circuit strands for |
-~ . extending the limbs of said line, means for
- - severing the said -branch conductors:when
- . theeord strands are connected with the line,
- -.a pair’of relays’and a source of current in a’
bridge between the cord circult strands, and
- a signal controlled. by the conjoint action of
said relays. - . o
~ .73. In a telephone system, the combina-
“tion with a telephone’line, of a source of cur-
fent normally connected in a bridge of the
- limbs of said line at the central office, a cord.

N circuit having two voice-current conductors
~ adapted to be connected with the conductors:
~:.of .the line; cut-off contacts for the-line-

- 25

: l .-'

adapted to sever the circuit of said normal
- - . Dbridge when the cord 1s connected with.the
- 'line, a pair of relays for the cord. circuit, a

~ third conductor, one of said relays being ac-

. 74. In a telephone system, .the combma.-

. 40-

- -third conductor, and a signal.
~ the conjoint action of said relays. -~

_tuated over the telephone line and the other

over a portion of the talking circuit and said

- tion with a telephone line, of a line signaling |
device and a battery in circuit with the limbs-
of the line, a cord circuit Tor connection with |
the line, means --opemt-ive* upon the connec-
~ tion of the cord with the line for opening the
-+ circuit of said battery and signaling device, | through said relays, and a: signal adapted
{ to ‘be.controlled by the .conjoint action of

a pair of relays bridged across the cord cir-

.

7 “cuit and adapted to furnish the path for cur-

.~ . conjoint.action of said relays. = =
i 4b

- actuated over the line and being:under:the |
~_.control of:the subscriber, and the othep-oyer |-
- ‘s portion-of the: talking circuit and being |
‘under: the control of the central office opek-
- "ator,and wfﬂﬂl controlled by. the conjoint’ |

- action of said relays,- T
e In e telephone"exéﬁange,}:s'ysterﬁ; ‘8-bi--
Ing frort a sub-

- -

limbs of the line, a pait oi-*r‘ela_‘fs ina bridge. |

station to a tentral ofice; a.lime

-
L1
. L |

o penesa -

1 ated with the:line at:the central office, a pair
| of link conductors at the central office for con-
| nectingthetwo limbs of said line with another
for-conversation, & source-of current at the.
-|-central office, a pair of.electromagnetically
, i1,1_cl<=.a{>l ndent electromagnet windings through
-which is | )
| said hink conductors to :supply-current for
‘conversational purposes to said. telephone
“line, signaling mechanism -actuated by. said
-electromagnet windings and mieans. for re-
tiring. the line signal upon the-connection. of
the link conductors' with ‘the limbs-of the

currentis fed from said source through

{ telephone line.” -~ .- -~

1. - %7. The combination with a metallic tele-
‘phone 1iné, of a line signal forsaid line, an
1 operator’s plug and .a cord circuit for cons
‘nection with said line, a source -of current
and a pair of relays in a bridge .across.said

cord: circuit, a- third conductor connected
{-with'one pole of said source, one .of said re-
lays being adapted to be operated over the
‘metallic ling when the subscriber’s telephone
| 1s 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
1 and the operator’s plug is connected with'
| the line, and means:whereby the connection
clrcuit-and sala | of the operator’s plug with the line retires
al.contralled by | gaid line. signal, substantially as described.
| ~78. The combination with a telephone line,
of -a cord circuit for connection. theréwith,
a source of electricity and- a pair of relays
-permanently :bfidged 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

d ndapted 10 Turnish the paih lor cur- i gspjd relays. - -~ oo
= rent to'the hmbs of‘the line for transmitter. [ 79, The combination with a metallic. tele-
~ energization, and a signal'controlled by:the.} phong line free: from- permanent grounds
conjoint .action ol smd reays. - .. . . -l'outside the-central office; of a.charging cur-
75" In a telephone system; the”combina- | ' a pair
* ‘tion with a telephona line, of 4 source of cur-| relays at the'central office each permanently
- rent and a -signal -controlliig device nor- i.con: with" s on said
- mally connected hetween the limbs of the | Jays-being energized over t
. telephone line a:cord -circuit’ and plug for | and othér over a p
.00, ¢co .
~° upon the connection of-the plug with the | = 80, The combination with & metallic tele-
~ line for opening the ¢ircuit of said sigual | phone.line, of an o
~ controlling devifs apd entirely severing the:| circuit, a-source of current and a pair- of
- normal’connection of: saldsource from the:| relays permanently. bridged across said cord
:cifcﬁ'it}. a_third conductor connected with one

rent source, a -third conductor, a pair of

connected’ with'said source,.one of: said.re-
he telephone. line

one line a:cord-circuit’ and -plug for | and the othér over a portion of the talking
connection 'with the: line, ‘means. operative | circuit and the-third conductor. .. .~

rator’s plug and a cord

‘when  the..subscriber’s ‘télephone is in use,
and the other to be operated over a part o

the line and said third conductor when the

-subscriber’s Jine is not.in use and the op-
| erator’s plug 1s connected with the line.
.. .817:The combination with a-metallic tele-

1 o

| phone- line-free ‘from pérmanent. grounds
Outﬂldﬁ.ﬂle central office, of & chdrging cur-
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rent source, a third conductor, a. pair of re--|

lays at the gentral office, one of said relays

being erergized by current supplied solely

~from said charging current source over the

- by current supplied solely from the same -

10
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telephone line, and the other being energized

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
plug, and a pair of relays permanently con-
nected with said source of electricity and
‘assoclated with said plug, one of said relays

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 énergized.
as. long as the said operator’s plug is con- |
- mected 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
ot sald signal being established by the oper- |
ation of the first of said relays, and said |

AP D190L

“signal ‘being rendered inoperative by ' the
{.operation of the second of said relays.

- 83.-In a telephone system, an operator’s
‘cord ecircuit, a pair of relays permanently.
“connected together and each operated over
circuits Including portions of  the talking
“circuit, and a supervisory signal having its.

1S
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circuit .controlled by the. contacts of both

said relays, one of said relays being adapted

to normally close the circuit and to be ener-
‘gized over the telephone line when the line
1s 1n use, whereby the signal is at-that time -
| rendered 1nert and the other relay being
| adapted to normally open the circuit, 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. c - S

In witness whereof, I hereunto subscribe

- NEWTON
Witnesses: L
. Harvey L. Hansow,

- Georee L. Crage. -

| Coﬁies_ 6f,thi_§ pati:ﬁt | may__‘b'e .o_‘bi:ainéd for -ﬁrve‘-ce'nt's' each, by addréssing.the_' ‘¢ Cdﬁimiﬁsionér. cff_ Patents,
EE | o Washington, D. C.” ..~ | . -

iy name this eleventh day of February -

C. SCHELLENGER.
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