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Our invention relates to multi-office sys-
tems, that is, systems in which two or more
exchanges are interconnected by means of
trunk lines, and trunking calls between
exchanges are handled over thesc wires by
operators in the originating exchange, who
pass the calls to the operators in the dis-
tant exchange, which latter complete the
connections to the called subscribers’ lines.

In the system of our invention we have
abandoned the former practice which in-
volved A operators who would place them-
selves in communication with a B operator’s
head set over an order wire to transmit the
wanted number. An A operator at the
originating office would then receive the as-
signment of the trunk being used by the
3 operator at the distant exchangé and
would insert the calling plug of her cord
pair_inte the trunk thus assigned to her,
the B operator in the meantime having in-
serted the plug of the trunk into the jack
of the called line.

In the system embodying oui invention,
the A operator reaches the B operator by
inserting the calling plug of her cord pair
into a trunk jack, which insertion starts
switching mechanisin that automatically ex-
tends the call to an idle operator af the
distant exchange, and when this has taken
place the A operator is in direct connection
with the B operator. This arrangement
permits us to do away with B operators in
the sense of operators who handle trunlk
connections only, and all the cperators in
the system put up local connections and also
serve as B operators, as they also receive
calls extended from distant exchanges and
complete the connections required for such
calls.

A feature of our invention is the provi-
sion of means such that when a trunking
call has been completed from a calling sub-
scriber in one exchange to a line of a ealled
subscriber in a distant exchange, the inter-
office trunk is released so as to render it
available for use immediately upon the con-
clusion of conversation due to the replace-
ment of the receivers at the respective sub-
stations.

Another feature of our invention is the
provision of means whereby the replacement
of the receiver at the calling substation
immediately operatively disconnects his
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line from the connected cord, and the re-
placement of the receiver at ths called sub-
station will then operate means to bring
about the restoration of the switching mech-
anism used in extending the connection from
the exchange originating the call to the dis-
tant exchange. This gives the subscriber
at the calling substation instantaneous dis-
connect, and the replacing of the receiver
at the called substation instantly discon-
nects the trunk from the cord at the orig~
inating exchange, thus preventing the trunk
that was used from being tied up.

The above features as described, as well
as others, will be more fully hereinafter
described in the ensuing specification.

Referring now more in detail to our in-
vention as illustrated in the accompanying
drawings, we show

A circuit diagram consisting of parts 1,
2 and 3, which diagrammatically illustrate
our invention.

Referring first to part 1, we have illus-
trated a_subscriber’s telephone substation
terminating in a line circuit L and a cord
circuit B suitable for interconnecting local
subscribers’ lines within one exchange. The
said cord circuit B may also be used for
trunking calls to distant exchanges, and

-when its calling plug CP is inserted in a
‘trunk switch jack 67 (referring now to part

2), the automatic selecting switches C and
D are set into operation to extend the call
over the inter-office trunk wires 2 and Y,
and extend it to the distant exchange B
(part 3), and also directly connect the op-
erator at the originating- exchange  with
some operator at the distant exchange who
is not busy at the time, that is, one who is
not busy at the time establishing either a
local or a trunk connection, for it is to be
understood that at exchange B the operator
will be provided with local cord circuits B
in addition to a number of trunk circuits K.

The system as a whole, therefore, may
consist of two exchanges B and i, at which
the operators will have identical equipment,
that is, a suitable number of local cord cir-
cuits B, such as shown in part 1, and also
a suitable number of trunking cord circuits
I, such as shown in part 3. Furthermore,
before each operator will be suitable trunk
jacks 67 connected with switch pairs, such
as C ard D, so that any operator at any
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exchange can in addition to establishing
local connections pass trunk calls to distant
exchanges, as well as receive trunk calls
from such distant exchanges.

To describe the various instrumentalities
in a general way, at A we have shown a
common battery subscriber’s local substation
connected at the exchange with a usual form
of line cireuit T, comprising a line relay
LR, a cut-off relay CO, together with muléi-
ple line lamps LL and jacks J. The oper-
ator’s cord circuit B shown in part 1 com-
prises an answering plug AP and 2 calling
plug CP connected by talking wires, which
ave indicated by the heavily marked lines.

t is provided with answering and calling
supervisory signals and the necessary relays
for controlling them, and with suitable
rvelay apparatus for providing the various
features now considered mnecessary to. a
modern manually operated telephone switch-
board, such as secret service, automatic
ringing, instantaneous disconnect, line lamp
recall, ete.

The apparatus for transferring trunking
calls from one exchange to another includes
a number of spring jacks 67 at each oper-
ator’s position which terminate in multiple
contacts located in number finder
switches as C, and one of these will auto-
matically select a jack 67 in which an oper-
ator has inserted a plug, such insertion
serving to initiate the travel of an idle
switech C. When the switch C has com-
pleted its operation, the switch D at the

Ed
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distant exchange will be set in motion, and
it comprises suitable magnets, relays end

off-normal springs to effect the automatic
selection of an idle trunk cord of the kind
shown at Fo-in part 3.

The latter has but a single plug 167, to
which extend the talking conductors indi-
cated by the heavily marked lines, and suit-
able relay instruwmentalities and civenits for
testing, ringing and supervising at the ex-
change I, and also for extending the re-
quired signals back over the trunk line to
the originating exchange B.

A more complete understanding of the
precise arrangement of the parts and their
operation, one with the other, will be ob-
tained from the following description of
cperation.

We will first assume that a subscriber at
A desires to converse with a called sub-
scriber at T, the latter’s line terminating in
an exchange distant from exchange B to
which the calling subseriber belongs.  The
removal of the receiver at A energizes relay
LR, lighting lamps L, which lamps are
distributed at various positions in the
switchboard. An operator seeing the lamip
at her position displayed, will insert the
answering plug AP in a jack J of the
ing line, and relay 16 instantly energizes
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current through its two windings, normal
contact 4, the sleeve contacts of the con-
nected plug and jack and through cut-off
relay CO to ground, the latter also- ener-
gizing and clearing the line for talking, ss
well as putting out the lamps LL- by de-
energizing the line relay LR. The relay 16
upen cnergization closes its contact 18 to
shunt outits high resistance upper winding
so that if another operator has plugged into
another jack of the line of A, such other
operator’s relay 16 will fail to energize be-
cause of the shunt established by the low
resistunce winding at the first operater’s re-
lay 16, and the second operator will get no
response when she asks for the number and
will - withdraw her plug. The operating
relay 16 of the first cord by its closure of
contact 19 ‘energizes listening relay 7 by
current flowing to ground at contact 35 of
relay 34 and velay 7 upon energization closes
its contacts 9 and 10 to connect the operator’s
telephone set O to the calling line, and she
now inquires and learns the number of the
wanted subscriber. Furthermore, by the
operation of relay 16, due to the closure of
its altermate contact 17, the supervisory ve-
lay 12 has been cut across the calling line,
supplying talking current thereto, and by
the opening of its contact 14 prevents the
premature display of supervisory signal 13,
while the closure of contact 13 actuates
counter relay 53, resulting in the actuation
of magnet 54 to count a call as answered by
the operator. The operator at B learning
het the line of the wanted subseriber ter-
minates at the exchange E, will now insert
calling plug CP into spring jack 67, such
spring jack being assigned for calls to be
extended to I, and she will first have actu-
ated her cut-out key CIX to close its contacts
46 and 47. The insertion of the calling
plug CP into the trunk jack 67 has estab-
liched an energizing circuit for the sleeve re-
lay 84 traced from battery through the wind-
ing of relay 34, conduectors 200 and 201, the
sleeve contacts of connected plng €T and
trunk jack 67, through the winding of relay
68 to ground. A parallel circumit is also
established for relay 86 over which civeunit
the said relay 36 energizes. The circuit
may be traced from battery through the
winding of relay 36, conductor 202, norma
contact 203 of relay 204, and over conductor
201, sleeve contacts of the plug CP and jack
67, to ground through relay 68, As a result
the relay 68 energizes and sets in travel
the switch at C by closing its contact 69,
which grounds starting wire SW (which
extends from switch C ag'a common wire to
all relays 68 connected with spring jacks
67 adapted to be selected by the switch C).
Current will now flow from battery through
the resistance », the winding of motor mag-
net MM, normal contact 220 of ofl-normal
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contacts ON, normal contact 83 of relay
79, conductor W, normal contact 73 of re-
lay 72, and to ground through contact 69
of relay 68. The magnet MM will energize
and de-energize over this circuit to step the
switch wipers 75, 76, 77 and 78 a step from
normal into engagement with the first sef
of contacts in search of terminals of the
spring jack 67, in which the plug CP has
been inserted. On the frst step the off-
normal springs ON are shifted to their alter-
nate positions and successive actuations of
magnet MM are produced by its armature
over a circuit through the alternate contact
220 of off-normal contact ON, through con-
tact 82 to ground at normal contact 87 of
relay 84. Such actuations of magnet MM
will continue, each actuation causing a step
of the wipers 75, 76, 77 and 78 until they
engage multiple jacks in their banks con-
nected to a jack 67 in which a plug CP has
been placed, and which bas not been alveady
selected. As soon as this occurs the motor
magnet MM will be shunted, preventing its
further actuation, and this shunt may be
traced from battery through the resistance 7,
the low resistance upper winding of relay 84,
its normal contact 221, normal contact 80
of relay 79, through wiper 75, its engaged
bank contact and through normal contact
74 of relay 72, and alternate contact 70 of
relay 68 associated with the spring jack 67,
to ground. The relay 84 attracts its arma.
ture to open its normal contact 87, and to
close alternate contact 87, thereby opening
the circuit of magnet MM, and the closing
of alternate contact 87 energizes relay 79,
and the closing of alternate contact 8§ of
relay 84 connects the high vesistance lower
winding of said relay 84 in series with its
upper winding and the said relay 84 locks
to ground at 71, the circuit being traced
from battery through resistance 7, the upper
winding of relay 84, its alternate contact
56, thrgugh the lower winding of relay 84,
wiper 76, through relay 72, to ground at
alternate contact 71 of relay 68. The relay
72 energizes over this circuit and opens its
contact 74 so that no other switch whoszo
wiper 75 engages a multiple of the seized
contact will stop, while the opening of con-
tact 78 keeps ground off the starting wire
SW, so that when relay 79, which Is now
energized, closes its alternate contact 83,
the starting wive SW is extended to start.
ing wire SW’, which extends to another
finder switch in the usual manner. The
relay 79 having energized as above de-
scribed, locks itself to ground at alternate
contact 222 of off-normal contacts ON
through its alternate contact 81.

By the closure of contacts 85 and 88 of
relay 84, the relay 94 in the distan® exchange
has had its windings connected across the
trunk wires @ and y, and current flows from

‘closure of contact

battery through the upper winding of 94,
normal contact 90 of relay 89, over the
heavily marked talking conductor via the
tip contacts of the jack 67 and plug CP,
the alternate contact 46 of key CK, over the
common wire to ground through the wind-
ing of the relay 55, while another cireuit is
established from battery through the other
winding of relay 55, the alternate contact
47 of key CX, ‘through the ring contacts
of the plug CP and jack 67, over the tallk-
ing conductor, and through normal contact
93 of relay 89 and through the lower wind-
ing of relay 94 to ground, it being remem-
bered that at the time the operator at B
inserted the calling plug OP into the jack
67, she actuated her cut-off key CX to close
contacts 46, 47 and 48. As a rvesult the
relays 94 and 55 both energize, and it is to

be understood that the relay 55 is common ?

to all cords of a position. When the oper-
ator first actuated her cut-out key CX; the
48 energized the relay
57, with the result that a tone from the
constantly operating interrupter mechanism
61 was transmitted via contacts 58 and 58
into the operator’s head telephone through
the winding 66 of her induction coil, and
she thus had an audible indication which
vas terminated when the relay 55 was ener-
gized as just described, because the opening
of contact 56 interrupted the tone circuit.
By the cutting off of this signal she knows
that the switch C has properly performed
its function and has extended the call over
the wires » and v to the distant exchange
and that the switch D ig starting its travel.

The starting of D ig effected by the enesr-
gization of relay 94, which by closing its
alternate contact 95 energizes motor magnet
MM’ by current from battery through the
winding of magnet MM’, normal contact
103 of relay 102, normal contact 995 of off-
normal contacts ON’ to ground at alter-
nate contact 95 of relay 94, and said magnet
by a suitable pawl and ratchet mechanism
steps the wipers 104, 105 and 106 one step
from normal to engage the first set of con.
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tacts leading to a trunk cireuit, such as that .

shown at E. Upon this first step the con-
tacts ON” are shifted to their alternate
pesition, and if the first contact engaged
by wiper 104 is a busy contact, it will he
grounded, the manner of such grounding to
be later explained. The vesult is that in

the case of such grounded contact a civeuit
will be established from battery through

relay 102, the alternate contact 996 of mag-
net MM, contact 97 of relay 96, contact
91 of relay 89, through the winding of re-
lay 101, and the wiper 104 to the engaged
busy contact and to ground. Consequently,
relays 102 and 101 energize, and the latter
is of slow release construction so that rapid
interruptions of its circuit as the switch
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travels are not effective to cause its arma-
ture contact to restore. The opening of
normal contact 103 of relay 102 de-energizes
magnet MM’, whose retracted armature
opens contact 226, which in turn de-ener-
oizes relay 102, whereupon magnet MM’
instantly is agaln energized by current
through the now closed contact 103 of relay
102, the alternate contact 225 of ON’, con-
tacts 97 and 91 of relays 96 and 89, through
the relay 101, through the wiper 104 and the
engaged grounded contact, whereupon mag-
net MM’ steps the wipers another step, and
by the closure of its alternate contact :
will again energize the relay 102 over the
previously described circuit to wiper 104
and now to ground at the next engaged con-
tact, if it is busy. Thus a seesaw action
Detween relay 102 and magnet MM’ is pro-
duced, the slow relay 101 being in the cir-
cuit of whichever one of the other two is
energized, and this seesasw action will con-
tinue until the wiper 104 engages a con-
tact in its bank which leads to a trunk line
in the exchange K which terminates before
an operator who is not busy, that ig, who
is not busy cstablishing either a trunk or
local connection. When an idle contact is
engaged by the wiper 104 the seesaw action
terminates because the engaged contact of
such a trunk line will be characterized by
a freedom from ground. When this occurs
the circuit will remain open through the
slow relay 101, whose armature will retract,
and the cloging of its normal contact 227
closes an energizing circuit for the slow
release relay 89 from battery through the
winding of relay 89, normal contact 98 of
relay 96, normal contact 227 of relay 10%,
to ground through the shifted off-normal
confact 228. Upon energization of relay 89
its contacts 90 and 93 assume their alternate
position, closing a circuit from battery
through relay 55 at B, over the lower
heavily marked talking conductor to the
right through wiper 106 and its engaged
idle contact, through winding ¢ of the in-
duction coil at E, in series through the two
windings of relay 107, through winding «
of the induction coil, to the left over the
heavily marked talking conductor, and
through the left-hand winding of relay 55
to ground. This energizes relay 107, and
the closure of its alternate contact 103
energizes relay 110 from battery through
relay 110 to ground at alternate contact 103
of relay 107, which relay 110 closes its con-
tact 114 and grounds the contact engagedl
by the wiper 104 of the switch B, the re-
sult being that velay 89 ot D by its alternate
contact 91 locks to ground via relay 101
at contact 114, When relay 89 first oper-
ated the closure of its contact 92 energized
the relay 96, which was immediately locked
to. ground to the off-normal contact 228, via

1,585,659

its alternate contact 99, and said relay 96
by open:ng its normal contact 98 opens the
initial energizing circuit of relay 89, but
the latter’s slow release construction causes
it to hold its armature in operated position
until the substitute cireuit for it was estab-
lished, as just described. The opening of
normal contact 97 of relay 96 has effectively
prevented any reoperation of motor magnet
MM’ until the relay 96 iz de-energized,
which can only happen after the switch IJ
is restored to normal, and the contacts ON’
are consequently shifted to their original
or normal position.

Referring now fo the apparatus at K, the
relay 110 (which energized as the vesult of
the closure ‘of contact 108) closes an- ener-
gizing circuit for velay 109 from battery
through relay 109 to ground at alternate
contact 115 of relay 110, and also closes a
circuit for relay 116 from battery through
velay 116, normel contact 126 of relay 122
to ground at alternate contact 115 of relay
10, and the closure of alternate contacts
17 and 121 of relay 116 connects the oper-
ator’s relay 158 across the talking conduc-
ors, and said relay 158 energizes by current

%
through the windings of relay 55 at B, over
sath which is obvious from the preceding

Thus the operator’s talking set
directly connected in circuit w.th
che operator at I3 through the alter-
: 59 and 60 of velay 55 at D.

and the latter plugs into a spring jack of
the wanted line, having first tested it in the
uzual way and found it idle.

It will be observed that upon the energiz-
ation of relay 110, the signal lamp 152 was
lighted by current flowing through said

lamp 152, normal contact 136 of relay 133,
to ground at alternate contact 112 of relay
110, so that the operator at I knows which
of her trunk circuits is to be used in estab-
lishing the connection. The relay 116, in
addition to cutting the operator’s telephone
relay 158 into circuit, closes its armature
contacts 118, 119, 120 to ground, and it is
to be understood that the short wires in-
dicated at its alternate contacts are connect-
ed to the private terminals of all trunks be-
longing to the operator’s position whose head
telephone is now cut into use, so that as
long as the relay 116 remains energized, no
other switch D can connect effectively with
any trunk assigned to the said operator.
Furthermore, we have illustrated at H a
relay 116* which, it is to be understood, is
a relay corresponding to 116 but belonging
to another cord of the same operator’s posi-
tion, and this in conjunction with 116 shows
clearly the exact wiring of this part of the
system, as well as an additional local cord
feature which will now be briefly described.
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Tt has been already stated that the operator
at B is provided with incoming trunks like
that illustrated at B, and the operator at
E not only has incoming trunks but is
provided with. local cord ecircuits like the
one shown at B, and it is to be understood
that the wiring and inter-relation of the

local cord cirenit and trunk cord cireuits at

the various operators’ positions in both ex-
changes are exactly alike. Now, the relay
T shown at L is to be understood to be the
reiay 7 of a local cord circuit such as shown
at B but located at 1. Tts switch contacts
166 are omitted for convenience in B, but

it will be understood from this diagram at.

L that whenever the listening relay 7 of
any local cord circuit is energized to cut
in the operator’s head telephone its contact
166 is closed to ground and places ground
upon a common wire. This common wire
has branches extending to battery throungh
all the relays 116, 116%, etc., of the trunk
circuits at this particular operator’s post-
tion, and the result is that when the oper-
ator’s telephone set is cut in on a calling
line by means of any relay 7 of any of her
local cords, all the relays 116, 1162 ete., of
the trunk circuits of her position will nec-
essarily be energized and will guard the
private contacts of her trunks at the switches
D from being selected so that it is quite
impossible for her telephone set to be con-
nected in on two different calls at the same
time. Thus, it is made sure that a trunk
call will only land at the position of an
operator whose telephone set is idle at the
time the switch D engages the trunk.

We left the operator at B just having ve-
ceived the number of the called subseriber
from the operator at B. The latter now
vestores her cut-out key OK, with the result

that the windings of the calling supervisory

relay CSR are substituted in the cireuit
with relay 107 in place of the windings ot
the relay 55, and the relay 57 is de-energized
by the opening of contact 48, cutting off
the operator’s head telephone, and it is to
be observed that when plug CP was first
inserted in jack 67 the operation of relay
34 de-energized the listening velay 7, dis-
connecting the operator’s head telephone at
that point, so that it is now entirely free
of the connection.

The relay CSR, although it now has cue-
rent flowing through its windings, is not
energized sufficiently to shift its contacts 32
and 33, due to the high resistance of the
windings of the relay 107 at B, so that at
this time the calling supervisory lamp sig-
nal 28 remains operated by current from
battery through said lamp 28, normal con-
tact 26 of relay 292, normal contact 8 of relay
1, contact 80 of relay 29, contact 32 of relay
C8R, to ground at alternate contact 85 of
relay 34.

S

The operator then having found the called

line idle, inserts her plug 167 in a
jack J” of the wanted line,
energizing civeuit for relay 122 in the trunk
circuit and of cut-off relay GO of the called
line circuit, from battery through relay 122,
sleeve contacts of the plug 167 and jack J”,
to ground through the winding of relay

07, and relay CO’ energizing clears the
line. Relay 122 upon energization opens
its normal contact 196 to de-energize relay
116, whose retracted contacts 117 and 121
disconnect the .operator’s head telephone
168, while its other contacts 116, 119 and
120 unground the terminals of the other
idle tronks at the position, rendering them
selectable by switches D. The master ground
contact MG at 122 in now cloged energizing
the relay 133 by current from battery
through the upper winding of relay 133,
its normal contact 185, alternate contact
113 of velay 110, to the master ground at
relay 129, and the opening of contact 136
of relay 183 puts out the signal at 152 and
closes a locking circuit for relay 183 through
the lower winding from battery through its
lower winding, alternate contact 136 to
ground at alternate contact 112 of relay
110. A locking circuit is also closed through
the upper winding of relay 183 from battery
through the upper winding, its alternate
contact 135 to ground at the master ground
MG of relay 122. The closure of contact
137 of relay 1388 operates the countermagnet
157 through contact 189 of relay 138, to
count a complete trunk call for the operator
at B and relay 138 is immediately ener-
gized to ground at alternate contact 137 of
relay 133 and thereafter opens its contact
139 to prevent any possible reoperation of
the counter magnet.

Assuming that the substation F has a har-
monic hell, the operator will now actuate
one of the ringing key buttons of the ring-
ing key RE’ 1o close the contact 155 of the
ringing key button, and will select the one

multiple
thus closing an
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connected to the generator of Pproper. fre- .

quency, and in so doing will momentarily
close the end spring confact 154, which lat-
ter spring will energize velay 140 by cur-
rent from battery through suid relay 140,
end spring 154, normal contact 132 of relay
130, to ground at MG of relay 122, and the
relay 140 by the closure of its contact 149
closes a locking civeuit for itself from bat-
tery through relay 140, its alternate contact
142, normal contact 150 of relay 149, through

normal contact 182 of relay 130 to ground
at MG of relay 122. The closing of contact
141 of relay 140 connects the constantly ro-

tating interrupter 159 in circuit with relay
144, from battery through relay 144, alter-
nate contact 141 alternate contact 111 of
relay 110 to ground through the interrupter
159, and rvelay 144 will be alternately ener-
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gized and de-energized, alternately cloging
and opening its contacts 146 and 147 to con-
nect and disconnect the generator from the
called line to periodically ving the bell at the
substation, the path of the ringing current
being traced through a contact 155 (the con-
tact remaining closed after being once oper-

ated, although the end contact 154 restores:

, &
as scon as the operator removes her hand

from the button), the winding of the re-
lay 149, alternate contact 147 of relay 144,
tip contacts of the plug 167 and jack J7,
through condenser and call bell at the suh-
station, back through the ring contacts of
the jack J’ and plug 167 and to battery at
alternate contact 146. Should the called
subscriber at substation F remove his re-
ceiver during a vinging interval, the slow
release relay 149 will receive enough cur-
rent to actuate its armature to open its nor-
mal contact 150, and this will de-energize
relay 140 by opening its locking circuit, and
the relay 144 will have its connection with
interrupter 159 opened at contact 141 of

* yelay 140 and will remain de-energized 50

that ringing current will no longer be ap-
plied to the called line. As soon as nermal
contacts 146 and 147 of relay 144 are closed
after the subscriber removes his receiver, or
if they are closed at the time he does so
(the contacts being in this position during
a silent interval), the relay 127 is energized
by current from battery through its iower
winding, through winding ¢ of the induc-
tion coil. normal contact 146 of relay 144,
through the ring contacts of the plag 167
and jack J7, the closed switchhook contacts
at T, back through the tip contacts of the
plug 167 and jack J’, normal contact 147 of
relay 144, alternate contact 123 of relay
122, winding b and through the upper wind-
ing of said relay 127 to grownd. The clo-
sure of contact 128 of relay 127 now ener-
gizes relay 130 by current from ground af
MG. of relay 122, alternate contact 128 of
relay 127 and through relay 130 to battery,
and said relay 180 by its contact 131 locks
itself to said ground at MG of relay 122,
and the opening of contact 132 of relay 130
cuts off all the ringing key apparatus and
relays definitely from the ground MG of
relay 192. The closure of contact 129 of
relay 127 has short-circuited the high re-
sistance upper winding of the relay 107, so
that the resistance in the path of the cur-
rent: flowing through the windings of relay
CSR at B is very substantially veduced; and
the result is that said relay CSR now actu-
ates its armature, and the opening of its con-
tact 32 puts out lamp 28 at B so that the
operator in the originating exchange is thus
signaled that the called subscriber at the
distant exchange has answered his call.
Relay CSR upon “energization closes its
alternate contact 32 to establish an energiz-

1,585,852

ing circuit for the relay 204, traced from
battery through the winding of said relay
204, conductor 205, alternate contact 52 of
relay CSR, conductor 206 to ground at al-
ternate contact 35 of relay 34. The relay
204 upon energization closes a locking eiveuit
for itselt which may be traced from battery
through the winding of relay 204, its alter-
nate contact. 207, conductors 208 and 206
to ground at alternate contact 35 of relay
84." The relay 36, as will be remembered,
was energized over a parallel cirenit with
relay 34 upon the insertion of the calling
plug CP into the trunk jack 67 and said cir-
cuit of relay 36 although in parallel with
relay 34 passed through the novmal contact
203 of relay 204 and was therefore initially
controlled by the calling plug CP. T

{he ve-
lay 204 upon energization opens its normal
contact 203, opening the initial energizing
circuit of the relay 86, but as velay CHR I
energized as soon as the called subscriber
answers; o substitute circult is established
for the said relay 86 which is traced from
battery through the winding of relay 30,
conductors 202 and 209, alternate contact 33
of relay CHR, conductors 210 and 201, to
ground through relay 68 over the path pre-
viously described. The control of the re-
lay 36 ic now under the called subscriber,
for purposes as will presently be described.

The subscribers at A and ¥ are now in
conversational cireuit, the talking cirenit
being traced from A to F over the heavily
marked conductors, the transmitter cf the
substation at A receiving its cmrrent through
¢the windings of relay 12, while the tfians
mitter at T receives its current through the
windings of relay 127,

When the subscribers have finished con-
versation, they replace their receivers, and
we will assyme that the subscriber ut sub-
station A of exchange B does so first. He
consequently opens the circuit of his an-
swering supervisory relay 12, and the Jamp
15 is displayed by current through normal
contact 14, alternate contact 20 of relay 16,
to ground through alternate contact 35 of
relay 84. TFurthermore, the link disconnect
relay 1 is operated by current through it
and traced from battery through relay 1
to ground at contact 35 over the path just
described for lamp 15, and velay -1 . upon
energization closes its alternate contacts 2
and. 6, thus opening up the talking con-
ductors of the eord strands; and the open-
ing of its alternate contact 4 places -the
sleeve contact of the plug on open circuit,
thus removing the busy test from the
multiple jacks J of the line of A, and in so
doing the cut-off relay CO is de-energized
to again place the line relay LR under the
control of the substation. The closure oi
alternate contact 4 of relay 1 maintains the
relay 16 operated, however, a titute
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locking circuit for said relay 16 being
traced through contacts 18, 4, 20 and 85 to
ground.

The called subscriber replacing his
receiver biings about the de-energization of
relay 127 and the relay upon restoring to
normal opens its alternate contact 129 to
remove the shunt from about the upper
high resistance winding of relay 107, and
this shunt removal again connects the two
windings of relay 107 operatively in series
with the relay CSR at B.  Due o the high
vesistance of the windings of relay 107,
relay CSR now does not receive sufiicient
current, and therefore restores. The relay
CSR upon restoration opens its alternate
contact 83, which interrupts the circuit of
relay 36, thus wholly disconnecting the said
relay 36 from the sleeve strand of the cord
circuit. The relay 86 upon restoration
opens its alternate contacts 37 and 40, inter-
rupting the talking conductors of the cord
circuit.

Should the called subscriber at substa-
tion F at the distant exchange have been
the first to replace his receiver, the oper-
ation of the circuit under his control would
be the same as just described, and the later
replacing of the receiver at the calling sub-
station A would operate as already de-
scribed.

It will be seen that as soon as the relay
36 is cut off from the sleeve strand of the
cord, the only battery connection to said
cord strand is through the winding of relay
34, which relay is of very substantial
resistance, for instance, 7000 to 7500 ohms.
Current continues flowing through said
relay and through the sleeve contacts of the
plug CP and jack 67 to ground, through
relay 68 at ¢, and this current is sufficient
to maintain the relay 34 operated, but the
relay 68 owing to its relatively inefficient
construction and the adjustment of its
armature, allows its armature contacts to be
opened, and this results in the restoration
of the switches C and D as follows: The
opening of contact 71 of relay 68 opens the
locking circuit of relay 84, which de-
energizes and in co doing opens the talic-
ing wires extending to wipers 77 and 78 at
its contact 85 and 88, and by closing of its
normal contact 87 energizes release magnet
RM by current from battery through RM
through alternate contact 82 of relay 79,
to ground at normal contact 87, and said
release magnet RM withdraws the retain.
ing pawl of the switch and the wipers are
spring-restored to normal. The opening
of contact 71, of course, has de-energized
relay 72, while the restoration to zero of the
switch has placed contacts ON in their
normal position, and all the mechanism at
C is now at normal.

On the opening of contacts 85 and 88, the

oo
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relay 107 at T has its circuit opened, and
consequently is de-energized. The retrac-
tion of the armature of relay 107 opens the
cireuit of relay 110 at contact 108, which de-
energizes reloy 110, the latter
opening its alternate contact 115 do-
energizing the relay 109. The opening of
contact 114 cf relay 110 removes ground
from wiper 104 at B, and as the relay 109
is relatively sluggish to restore, it will keep
its contact 230 open long enough to insure
the restoration of relay 89 at D to allow
its armature to £all back, whereby its con-
tacts 90 and 98 place the talking wipers

105 and 106 on open circuit, while the clos- ¢

ing of normal contact 92 closes an energiz-
ing circuit for the release magnet RM’
traced from battery through said magnet,
contact 100 of relay 96, normal contact 99

of relay 89, to ground at alternate contact

228 of off mnormal contacts ON’, and said
magnet RM’, upon energizing, withdraws
the retaining pawl and the wipers 104, 105
and 106 of the switch D are spring-restored
to their zero point, at which time the con-
tacts ON are restored to normal, and the
opening of contact 228 opens the circuit of
relay 96 and magnet RM’, whereupon said
relay 66 and magnet RM’ de-energize and
the apparatus of the switch is restored to
normal,

It is thus seen that when the two subscrib-
ers have finished conversation, the replacing
of the receiver at the calling substation in-
stantly disconnects his line from the cord
circuit due to the energization of relay 1,
58 already described, irrespective of the with-
drawal of the plug AP, The replacing of
the receiver at the called substation ¥ at
the distant exchange, irrespective of the re-
placing of the receiver at the calling sub-
station A caused relay OSR to de-energize,
and the relay CSR in'turn opens the circuit
of relay 86, which relay upon restoration
sovers the cord conductors at the calling end
irrespective of the withdrawal of the plug
CP, thus instantly disconnecting the con.
ductors from the trunk jack 67, which brings
about the release of the two switches C
and D, This is very important inasmuch
as it frees the trunk wires @, o, which extend
from one exchange to another (usually in-
volving a very substantial investment in
capital), so that the freeing of them
and the rendering of them promptly avail-
able for another connection is an item of
the greatest importance in the economical
operation of a telephone system.

Theoperator at B seeing the signal lamps
16 and 28 displayed, withdraws the plugs
AP and CP from the respective jacks J
and 67, and the withdrawal of plug CP
de-cnergized velay 34 and the opening of its
contact 35 de-cnergizes relay 1, and the ap-
paratus and cord civeuit are at normal.

relay 110 in ¥
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The de-energization of relay 110 at I, as
above described, vesults in the hchtmn of
supervisory. lamp 5, {from battery
through the lamp 8, alternate contact 125
ot 1‘elay 122, to g1 vound at normal contact 112
of relay 110, (-nd the operator at T observ-
ing the signal Wlthd aws the plug 167 to
de- Lr-e:m/r\ re trunk cord B,

snd the relay 192 now restoring opens its
N

{ the

; Toaster orou‘nl contact MG, and the appt

ratus of the trunk cord is placed at no“mﬂ
while the withdrawal of the plug 167 has
cestored the line civeuit of called substa-
tion F by de-energizing cut-off velay CO’.

It will be observed that in the preceding

description of the oper -atton of the cord cir-
cuit B when used for a trunking call, the
signal Jamp 98 remained hcrhued while the
called for smsrmle Was bemo rung, ‘the
civeuit of 5‘11"1 amp being traced throunh
contacts 26, 3, 30, 82, 35 to ground at 1‘e1‘1y
24. "This was effective because oL the high
re alSl(’l‘l(’G of the two windings of relay I a7
then in cireuit “ith the wmdmg of reluy
C8R, such resistance 1*@1;11_’ so great as 4o
prevent the actuation of the armature of
1 ehy CSR. The cord civeuit at B thusoper-
sted on the light key shelf principle, so-
called, in which “the calling supervisory lamp
is maintained lighted until the called sub-
seriber answers, “and the o1 iginating oper-
ator through eaid lamp 2 8 has an mdica-
tion of such response.

Returning new to the point at which the
conversation was ﬁmﬁbed if the subscriber
at T was to. replace his receiver first, he
would obvionsly, whether the dotted circuit
in E was wired or not, by the de-energizing
of relay 127, cause thp display of the lump 28
hefore the operator at B. When the calling
subscriber at A replaces his receiver this ‘w-t
brings ftbout the de-energization of relay
12, whlcn de-energiz ation Woulfl effect the
wermz wtion of 1e1ajy 1 and eause the d1bplay
of lamo 15, and the closing of alternate con-
tact 3 of velay 1 will perﬂvt the centinued
digplay of lamp 28.

L‘vnp 153 in the trunk circuit ¥ is merely
a guard lamp which is lighted as soon as
master ground MG of 1'61:137 129 is closed, the
said l‘tmp Lemo lighted, mulcatlno to the
operator that she lias not actuated her ring-
ing key }ever to ring the called sn 3%01‘1"‘61‘
Asg soon as.she does £o, dosmo contact 154
the relay 140 energizes and lodm, and the
opening of normal u,nt‘mt 142 puts out the
lamp 15o

Let it be assumed that although the called

substation bell was rung, the called sub-
scriber. did nob  answer the ‘call. = In
such ~ case  the calling subscriber will
1cplace his receiver and denerglze - re-

lay 12 to emergize relay 1. The relay
1 upon energization bmntr about the light-

ing of the la ump 15 and the operator al B
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noting the two lighted signals 1
Vlth(h aws the

P and CP, and the w ithdrawal of the pln'r
T? brings dbom thie restoration of switches

C and D, a
(’?escription,
Switches € and D upon restor n
cuit of relay 107 will be ol,;‘ﬂ“

relay 107 will de-energize, and :
quence relay 110 will also de-ener "iye
L t it oc assumed now that a C“l'l.l‘
scriber at A removes hv receiver to 1mtmt"
2 call for a subscriber in his own excliange.
The operation of the line civcuit and cord
cireuit. of Rigure 1, part 1, would be the
sanle as that already described until after
he ])Ll ttor has veceived the number of the
111 d sc*me In this case she will not
actv“te e key CI\ but as usual she will
tost o multiple s pwno jack of the called sub-
ser iber’s line whose [ine eiveuit and substa-
tion. T'om-l have exactly the ,,a‘ne arrange-
hat of the subseriber AL To make
yoperater u,\uu“-x Jte tip of the
OF M the sleeve of a jack of “the called
if ’L us &]e@vc of the jack 1s busy be-
another cord civeuit has al-
et 1 1‘11&"’ in a multiple of the jack
tested {provided always that C: je subscribers
have net effected the avtomatic disconmect ),
there will be a po*umvl above . ground at
the tested cleeve contact and an nnpdl e of
curpent will flow ﬂnm‘Oh the tlp of phig
CP, povial conmfact 46 of key CK, n i'a‘n;{‘l
contact 42 of relay 41, the closed éuntact 8

is-obvious from the previeus

o
,-.‘

R et

of velay 7, and to ground through the test
yeloy 62 vwhich is conunon to an operator’s

position. 't he relay 62 will close 115 alter-
rate contact 03 to doso battery through the
tertiary wine 3,11 a of the operator’s induction
coil, giving her the cutomary. busy click,

Ezf’?mom‘u'? the test arrangement provides

neans for giving the operator a vevertive
tone test, if she tests a spring jack of the line
in which h me rted the an-
of the cord, that is, if the call-
ants another subscriber on
teim. thus providing for

1
sha

n\“l“n“ th

L=
X “

re are a number of sub-
a linie as a party
In ¢h oorevertive test the

sive the (“Id{ as usual, but
g 'Io ,m'e of slternate contact

3

H
;

iv‘

T connect the revertive
tone tost & 65 to the operator’s head
telephone, the circuit being traced from the
tone 45 -throogh alternate contact G4, :»,z}ter»
nat y U of relay 7, normal contact 4
n'rn U“o sleeve contacts of

‘1 1(1 ] ack < in which that plug
. thenee to the sleeve of

oL

AP
the jack
I8 up/] (\'(\" the f1p of the )hl"'

(” 21 i 1ack f)l the
W line, 1 key CX,
e mw‘ 42 of 1e“zv L‘ ltern te contact 8

i
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of relay 7, through the condenser 235 and
through the tertiary winding of the oper-
ator’s induetion coil to ground. The oper-
ator he o the bizz wiil know it is a
reverting call, toll the calling subseriber to
momentarily replace his receiver, and ghe
wiil then withdraw plug AP, inserting the
alling plug CP and ring in the usual man.

el
ner.

But assuming now that the substation
called for is on an idle line entirely inde-
pendent of that of the subscriber at A, the
operator receiving no click upon her test, in-
serts the calling plug CP in the tested jack,
thus placing the relays 86 and 84 of her
cord circuit in connection with ground
through the winding of cut-off relay CO of
the called line, and said relays 86 and 84 are
both operated with results to the switching
instrumentalities of the calling end of the
cord circuit, as previously deseribed herein,
and the cut-off relay CO of the called line
will, of course, energize to clear the line cir-
cuit for talking and ringing, the line relay
LR being disconnected. The operator at I3
now actuates whichever ringing key lever
49 will impress current of the proper fre-
quency to ring the bell of the called substa-
tion, the contact 49 staying in its closed po-
sition while the end springs 51 and 52 of the
ringing key are shifted to close their con-
facts, but only as long as the operator holds
the ringing button down. By the closing
of contact 52 the relay 22 energizes over a
circuit which inay be traced from battery
through relay 22, end spring contact 52, nor-
mal contact 3 of velay 1, contact 30 of relay
29, normal contact 32 of relay CSR to ground
at alternate contact 35 of relay 34, and relay
22, due to the closure of its contact 26, locks
itself to ground at contact 35, over the just
described path. By the closure of contact
51 of the end springs, the upper winding
oi the ringing relay 41 receives current from
Lattery through the upper winding of relay
41, contact 51 of the end springs to ground
at contact 25 of relay 22, so that the called
substation is instantly rung and will con-
tinue to be rung as long as the operator
keeps the contacts 51 and 52 closed. When
she releases the button, said end spring con-
tacts 51 and 52 restore to normal, and the
tpper winding of relay 41 is disconnected,
but the lower winding of said relay, due to
the closing of alternate contact 94 of relay
22, has been connected with the constantly
operating interrupter I and will be alter-
nately energized and de-energized, connect-
ing and disconnecting the selected ringing
generator. The flow of ringing current is
to be traced from ground through the se-
lected generator, the closed contact 49 of the
ringing ey, lower winding of relay 29, al-
ternate contact 42, of relay 41, contact 46 of
key CIS, the tip contacts of the plug CP and

©

jack of the wanted line, through the call
bell at the called substation, back through
the ring contacts of the plug CP and jack
of the ecalled Iine, and to battery at alternate
contact 45 of relay 41. It the subseriber
answers during a ringing interval, the re-
duced resistance at the substation caused by
the removal of his receiver will allow suffi-
cient current, to flow throu gh the lower wind-
ing of velay 29 to energize it (it having pre-
viously remained inert because of the high
resistance call bell circuit at the substation),
and the said relay 29 upon energization
opens its normal contact 80 to de-energize
the relay 92 by opening its locking cireuit
that extends to ground at alternats contact
35 of relay 384, and the said relay 22 restox-
ing does not reoperate because the contact
52 of the end spring is now open. Iis re-
tracted armature contacts 23 and 27 re-es-
tablish the talking circnit at these points,
and the opening of its contact 94 prevents
any further operation of ringing relay 41,
which relay de-energizes, and the contacts
42 and 45 of relay 41 complete the talking
circnit between the subscribers. The clos.
ing of contacts 42 and 45 alco connects the
two windings of calling supervisory relay
CSR to the called for line and it energizes,
since the substation receiver has been ro.
moved. The relay CSR upon energization
closes an energizing circuit for the relay 204
and the said relay in turn closes a locking
circuit for itself, as previously describec.
The relay 204 by the opening of its normal
contact 203 opens the initial energizing cir-
cuit for the relay 86, but the said relay 36
has a substitute circuit established upon the
closing of alternate contact 83 of relay CSR,
thus placing the said relay OSR under the
control of the called subscriber, for puar-
roses as will presently be described.

If the called subscriber had removed his
receiver during a silent interval, the relay
41 would be-in & de-energized condition and
its contacts 42 and 45 would be closed and
relay CSR would instantly have energized
over the called-for line, and by the opening
of its normal contact 82 the relay 22 is de-
energized with results as before.

The calling and called subscribers arve
oW in conversation, and when they have
finished they replace their receivers. It will
be assumed that the called-for subscriber
does so first. The opening of the transmit-
ter circuit at the called substation de-ener-
gized relay CSR and the closing of its con-
tact 32 will cause the lamp 28 to be lighted
over a circuit from battery, through the
lamp 28, normal contact 26 of relay 22, nor-
mal contact 3 of relay 1, normal contact 30
of relay 29, normal contact 32 of relay
OSR, to ground at alternate contact 35 of
relay 34. The relay CSR upon de-energi-
ration opens its alternate contact 83, opening
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1g civenit of the relay 36, and

T

the evmgln
the relay 36 u*)or de onermmkmn gpens ifs
olternate contacts 387 and 40, interrupting
the talking conductors of the corl cirenit
connected o "he called lme The sleeve re-
lay 24 is now the only-relay. 1'f*m ining con-
nected to the s1eu\‘e gtrand of
due to the high resistance of "el‘n BE
off wvelay C\J of t‘x wlled line do

ceive 071()1'0}1 C-Tll'““t to UU'l"lil

F the Cmd. but
1111

cut-

fo remain attracted, :“7‘(_”10 residd s that
relay CO de- encrv:zes unu allows 1*(3 COn-

i\.uq to restore, &1*( again ‘plmcs the line ve-
lay LR of the cirenit assceinted with
the called line the contrel of the

of the
cajled Cﬂ skt i

incks of the called 2 ]
41;1% time <ue to the { the
relay 84, which redu npon
the “1” multiple jack 80 as t he o
crator’s fost ine! Hective if soms operafor tosts
that line again as a called line, trrespective
of the avithdrawal of the plug ¢, The
wlling subseriber in replacing This receiver
upon itx switchhook openg the. energ
civenit.of the relay 12 and the yesu
energization of ’(’hl_‘)’ 12 hy-the ¢

its notmal eontact 14, energizes
by Cuuenu flowing to grou nd
contact 8% of }elav u«{‘ a“ﬂ h"
its AJ!.‘lnai contacts 2 2,
aets of plug AP are

] Pl acofl on onen .i.mu,L
co that the line of i‘he calling

snbzeviber is

vegtoredh to its tion as 1 as
sigmaling and (e@tm'r purposes go. It will
be o’bsorved that {l C]O‘IDQ f)f alternate
contact 4 of relay 1 esta Tnzbh ut

locking cireuit for the relay 1(‘ fo 2l

relav 16 has time to ret <‘ak,t 58 ubstitut

cirenit be‘.no traceable ’munb‘* witernate
conta (t L of velay 1, nowmnal contact 14 of
relay 12, iw ontaet 20 and to grot m’t at al-
tornate contact 3 of 11‘]*1\ .’ L. The ck

of normal contaet 14 of relav 12 closes

cutt for the supervisos [ 15 to

at alternate contac ;B4 and both
lines are nov f:ce and the la o8 and id

are I*()I 13 1 cand the U;)Ql\-tﬂl‘
the two liglt J swna:s withdraws
plugs, and restores all app:

<,11"'mt to its norma l conm

Doting
e two
wbus of i"e cord

,»
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Tt will be noted that the circuit of the call-
ing supervicory lamp 28 extends through the
back contact 26 of rel; ay 22, and as the said

de-

relay is energized. when ”10 Gpeem‘-n’
presses her nn _Nlrm butto
be cpened at ! back eontact ""’ to off
lamp 28 at ﬂus time and will remain effa ced
uvhl ‘the called for subscriber veplaces Iiis
receiver whereupen the lamp 28 will light,
either through its originalenergizing eciveuit,
namely, via the normal contact at 26, or if
the calling subscriber has already: 1epl aced
his receiver, the said lamp 28 will be lighted

)3“"
through -alternate contact :3 -0l
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relay 1. We thus have what is known as the
derk keyshelf method of operation.

YWhile we have illustrated and described
a particular embodiment of our invention,
it is to be understood that it is of consider-
able scope, and we do not intend to be limit-
ed to the particular devices and connections
serein shown and deseribed, but intend to in-
clude all guch raodifications as will suggest
themselves to those skilled in the ait, and to
claim the invention in its general aspects.

What we claim as new and desire to secure
Ly United States Letters Patent, is:

1." A telephone system con nprising
phone lines terminating in operators’ posi-
tions, 11,3('1'11391*5 cord cireuits and trunk
cireuits atesch of said positions for intercon-

necting eaid lines for conversational pur-
poses, an operator’s telephone set for each of

said - positions (mfl nornnlly disconnected
from said cord circuits, a relay having a
high and a low resistance Wmdlng, means for
Cos mecum{ an operator’s et to a line through
a cord civeuit, said relay preventing snother
operator ll’OPl connecting her operator’s set
to a cord cireuit when connected to said line
subsequent to the connection of said first
cord Ln(mt to said line, and means control-
led bg the subscribers to operatively free
both lines from said cord cirveuit and said
trunk circuit when applied to the terminals

i ud lines, the. freeing of said lines from
said cord eircuit being individually un-
der 1 e control of each sub.,cvlber

2. A telephone system comprising calling
and ealled telephone lines terminating in a
phu‘ ity of opemtor s positions, a s subscrib-
er’s cord civauit. for cennecting said lines in
COnvers monnl cpmut, automatm means in-
ciuding o velay -having a bigh and 2 low ve-
sistance winding for pleventmo more tha
one operator from connecting to said ¢ 111111 o
line. at the same time, means-controlled: h\
the said calling and called subscribers to free
saict lines from said cord circuit, a pair of re-
lays included -in said first means and re-
sponsive to a connection of a-cord cu'mm to
a called line for connecting said pair of re-
]aw in pavallel cireuit, and a superwr")r
relay controlled by said Lal ed subscriber for
placing one of - smd relays under the control
of “said called subscriber ior freeing said
cﬂ]ed line from the connected covd circuit.

A telephone system comprising calling
and called subscribers’ lines connected for
conversation by a subscriber’s cord ecireuit,
relay controlled means under the control of
each subscriber for individually freeing his
line from the connected cord cireuit, includ-
ing a pair of relays responsive to a connec-
tion of said cord cirenit to a called line for
connecting said pair of relays in-pargllel cir-
cuit, a rela 2y, a supervisory relay, and means
under the control of-the answering called
for-subseriber for energizing saidsupervisory
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relay to energize said last relay for placing
one of said pair of relays under the control
of the said called subscriber for freeing said
called line from said connected cord circuit
for disconnect purposes.

4. A telephone system comprising calling
and called subscribers’ lines connected for
conversation by a subscriber’s cord cireuit,
relay controlled means under the control of
the connected subscribers for individually
freeing their lines from the connected coxd,
including a pair of relays responsive to a
connection of said cord circuit to a called line
for connecting said pair of relays in parallel
circult one of said relays being initially un-
der the control of the said operator, a super-
visory velay electromagnetic means, means
under the control of the answering called
for subscriber for eneroizi ng said supervisory
relay to actuate said electromagnetic means
for removing one of said pair of relays from
the control of the operator and placing it
under the control of the said called sub-
sciber for freeing said called line from the
said connected cord circuit while said con-
nectec cord circuit remains connected to said
lines,

5. A telephone system comprising a ecall-
ing subscriber’s line and a called subscriber’s
line, cord circuits and trunk cireuits for in-
terconnecting said lines, means controlled by
the subscribers and applied to the terminals
of said lines to operatively free both lines
from said cord circuit and said trunk cireuit,
the freeing of said lines from eaid cord and
trunk circuits being individually under the
control of each subscriber, automatically se-
lecting switch mechanisms for selecting said
cord and trunk ecirenits and adapted to be
connected in civenit intermediate of said cord
and {runk cireuit during conversation and
means for releasing said switch mechanisms
effective on the operative freeing of the
ealled line.

6. A telephone system comprising calling
and called telephone lines connected for con-
versation by a subscriber’s cord cireuit,
means controlled by the said calling and
called subscribers to free said lines from
said cord circuit, a pair of relays respon-
sive to a connection of said cord circuit
to a called line for connecting said pair
of relays in parallel cireuit, a supervisory
relay, means under the control of the
answering called for subscriber for ener-
gizing said supervisory relay to place one
of said relays under “the control of said
called subscriber for freeing said called line
from the connected cord circuit, automatic
selecting switch mechanism connected i
circuit with said cord cirenit during con-
versation, and means for releasing said
mechanism effective on the operative free-
ing of the called line. .

. A telephone system comprising call-

cuit, relay controlied means

1L

ing and called subscribers’ lines connected
for conversation by a subscriber’s cord cir-
cuit, relay controlled means under the con-
trol of each subscriber for individually free-
ing his line from the connected cord cir-
cuit, including a pair of relays responsive
to a connection of said cord circuit to a
called line for connecting said pair of re-
lays in parallel circuit, a supervisory relay,
means under the control of the answering
called for subscriber for energizing said
supervisory relay to energize cne of said
relays under the control of the said called
subscriber for freeing said called line from.
said comnected cord cireuit for disconnect
purposes, antomatic selecting switch mech-
anism connected in cireuit with said corl
circuit during conversation, and means for
releasing said mechanism eflective on the
operative freeing of the called line.

8. A telephone system comprising call-
ing and called subseribers’ lines connected
for conversation by a subseriber’s cord cir
under the con-
trol of the connected subscribers for indi-
vidually freeing their lines from the con-
nected cord, including a pair of relays re-
sponsive to a connection of said cord cir-
cuit to a called line for connecting said pair
ot relays in parallel ¢ reuit, one of said relays
being initially under the control of said op-
erator, other means, a supervisory relay,
means under the control of the answering
called for subscriber for energizing said
supervisory relay to actuate said other
means for removing said one of said relays
from the control of the operator and plac-
ing it under the control of the said called
subscriber for freeing said called line from
the said connected cord circuit while said
connected cord circuit remains connected to
said lines, automatic selecting switch mech-
anism connected in circuit with said cord
circuit during conversation, and means for
releasing said mechanism effective on the
operative freeing of the called line.

9. A telephone system including a pair of
telephone Tines and a central office link cjr-
cuit having a pair of terminals connecte
one to each line, automatic selecting switch
nechanism intermediate said pair of ter-
minals for controlling talking contacts in
said telephone system, means controlled
over each line independently of the other
for placing the talking confacts of the as-
sociated terminal on open circuit (between
said terminals) while they remain connected
to said lines.

10. In a telephone system a calling and
a called line having terminals, link circuit
means including terminals connected to said
first terminals interconnecting said lines
for conversation, an automatic selecting
switch mechanism also included in said link
circuit means intermediate said second, ter-
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minals for controlling talking contacts in
said telephone system, and means independ-
ently controlled over each line to opera-
tively free it from said link cirenit means
and to permit restoration of said automatie
switeh while said link civeuit terminals re-
main connected to said first terminals.

11. A telephone system including a call-
ing line and a called line and Link circuit
means interconnecting them including & link
civeuit terminal connected to a terminal of
the called line, an operator’s telephone set
nornally disconnected from said circuit,
means solely controlled over the calied Iine
for operatively freeing said line from said
cirenit while said terminals ave connected,
said means including a pair of single wound
relays in energized condition before and
during convergation, means effective to de-
energize the one relay only when the ealled
subseriber replaces his receiver. and mean:
for preventing connection of said eperator
set to said circuit so long as said link cir-
cuit terminal is connected to the terminal
of said called line.

12. A telephone system  including a call-
ing and a called line connected for conver-
sation by link circuit terminals connected
to them respectively, automatic switches
intermediate said link  circuit terminals
operable for extending and clesing contacts
in the talking conductors of said telephone
system, means controlled by the calling and
called subscribers to free their lines from
the link circuit and to permit said auto-
matic switches to.restore while said ter-
minals remain connected, said means in-
cluding a pair of relays responsive to a con-
nection of said link cireuit to a called line
for connecting said pair of relays in par-
ailel circuit, a third relay, and means under
the control of the answering called for
subscriber for energizing said third relay
to place one of said relays under -the con-
trol of the called subscriber for freeing said
called line.

13. A telephone system including a call-
ing and a called line connected for conver-
sation by link circuit terminals connected
to them, a pair of relays respensive to a

3

connection of said link circuit to a called
line, the called line, a third relay actuated
on the response of the called subscriber to
place one of said relays under control of
said subscriber, and switching means there-
on controliable by said one of said relays
to operatively free said called line while the
link circuit terminal remains connected - to
said line.

14, A telephone system, comprising tele-
phone lines, subzcribers’ cord civeuits for
interconnecting said subscribers’ lines for
conversational purposes, a sleeve relay for
said cord civemit respensive to a conuection
of said cord civeuit to a called line, a sec-
ond relay energized in parallel with said
sleave relay extending through contacts of
a third relay and initially under the con-
trol of the operator, a supervisory relay,
means under the control of the answering
ealled for subscriber for energizing said
supervisery relay to energize said third re-
lay and open said initial cireunit of said sec-
ond relay and to close a substitute cireuit
for said second relay, placing it under the
comtrol of said called subseriber and plac-
ing its substitute energizing circnit under
the control of the called subscriber.

15. A telephone system comprising telo-
phone lines, subscribers’ cord civenits for
interconnecting said subscribers’ lines for
conversational purposes, a high resistance
sleeve rclay responsive to a connection of
said cord cirveuit to called lines, a second re-
lay, a rvelay initially energized in parallel
with said sleeve relay extending through
contacts of said second relay, a supervisory
relay, and means under the control of the
answering called for subscriber for encr-
gizing said supervisory relay to energize
caid second relay for opening said initial
circuit of said third relay and for closing
a circuit for said first relay under the con-
trol of said supervisory relay.

Signed by us at Chicago, in the county of
Cook and State of Illinois, this 25 day of
Aprily 1921

HIRAM D. CURRIER.
GEORGE R. EATOXN,
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