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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 

S exchanges are handled over these 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 subscribe's 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 
B operator at the distant exchange and 
would insert the calling plug of her cord 
pair into 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 mechanism that automatically ex 
tends the call to an idle operator at 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 trunk 
connections only, and all the Operators 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 called 
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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trunk switch jack 67 (referring now to part is 
2), the automatic selecting switches C and 
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line from the connected cord, and the re 
placement of the receiver at the 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 

plug CP is inserted in a 

D are set into operation to extend the call 
over the inter-office trunk wires a and y, 
and extend it to the distant exchange E. 
(part 3), and also directly connect the op 
erator at the Originating excitange 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 E the operator 
will be provided with local cord circuits B 
in addition to a number of trunk circuits E. 
The system as a whole, therefore, may 

consist of two exchanges B and E, 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 
E, such as shown in part 3. Furthermore, 
before each operator will be suitable trunk 
jacks 67 connected with switch pairs, such 
as C. a. d. 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 instrainentalities 

in a general way, at A. We have showin a 
common battery subscriber's local substation 
connected at the exchange with a usual form 
of line circuit L comprising a line relay 
LR, a cut-off relay CO, together with nulti 
ple line lamps LL and jacks . The oper 
ator's cord circuit B shown in part i coin 
irises an answering plug AP and a calling 

plug CP connected by talking wires, which 
are 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 
relay apparatus for providing the various 
features now considered necessary to a 
modern manually operated telephone switch 
board, such as secret service, automatic 
linging, instantaneous disconnect, line iaihp 
recall, etc. 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 inultiple 
contacts located in a nunaber of finder 
switches as C, and one of these will auto 
matically select a jack (37 in which an oper 
ator has inserted a plug, such insertion 
serving to initiate the travel of an ide 
switch C. When the switch C has com 
pleted its operation, the switch D at the 
distant exchange will be set in motion, and 
it comprises suitable magnets, relays and 
off-normal springs to effect the automatic 
selection of an idle trunk cord of the kind 
shown at E 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 instrumentalities and circuits fol' 
testing, ringing and supervising at the ex 
change E, 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 
Operation. 
We will first assume that a subscriber at 

A desires to converse with a callied sub 
scriber at F, the latter's line terminating in 
an exchange distant from exchange B to 
which the calling subscriber belongs. The 
removal of the receiver at A energizes relay 
LR, lighting lamps LL, which lamps are 
distributed at various positions in the 
switchboard. An operator seeing the lanip 
at her position displayed, will insert the 
answering plug AP in a jack J of the eai 
ing line, and relay 16 instantly energizes by 
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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 fol' talking, as 
well as putting out the lamps if by de 
energizing the line relay L.R. The relay 16 
upon energization closes its contact 18 to 
shunt out its 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 
I'esistance winding at the first operator's re 
lay 6, 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 relay 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 alternate contact 17, the supervisory re 
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 15, 
while the closure of contact 13 actuates 
counter relay 53, resulting in the actuation 
of lagnet 54 to count a call as answered by 
the operator. The operator at B learning 
hat the line of the wanted subscribe ter'- 
minates at the exchange E, will now insert 
calling plug CP into spring jack (37, such 
spring jack being assigned for calls to be 
extended to E, and she will first have actu 
ated her cut-out key CK to close its contacts 
46 and 47. The insertion of the calling 
plug CP into the trunk jack 67 has estab 
lished an energizing circuit for the sleeve re 
lay 34 traced from battery through the wind 
ins of relay 34, conflictoi's 20?) and 203, the 
sleeve contacts of connected plug CP and 
trunk jack 67, through the winding of relay 
68 to ground. A parallel circuit is also 
established for relay 36 over which circuit 
the said relay 36 energizes. The circuit 
in 8-y be traced from battery through the 
winding of relay 36, conductor 202, ho;'inal 
contact 203 of relay 204, and over conducto: 
201, sleeve contacts of the plug CP and jack 
(37, 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 as a common vire 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 off-normal 
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contacts ON, normal contact 83 of relay 
79, conductor SW, normal contact 73 of re 
lay 72, and to gi'ound through contact 69 
of relay 68. The magnet MM will energize 
and de-energize over this circuit to step the 
switch wipei's 75, 76, 77 and 78 a step from 
normal into engagement with the first set 
of contacts in search of terminals of the 
spring jack 67, in which the plug CP has 
been inserted. On the first 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 8 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 coin 
nected to a jack 67 in which a plug CP has 
been placed, and which has not been already selected. 
magnet MM will be shunted, preventing its 
further actuation, and this shunt may be 
traced from battery through the resistance f", 
the low resistance upper winding of reas 84, 
its normal contact 221, normal contact, SO 
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 (37, 
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 MiM, and the closing 
of alternate contact 87 energizes relay 79. 
and the closing of alternate contact 86 of 
relay S4 connects the high resistance 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 t'aced 
from battery through resistance ", the upper 
winding of relay 84, its alternate contact 
86, through 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 whose 
wiper 75 engages a multiple of the seized 
contact will stop, while the opening of con 
tact 73 keeps ground off the starting wire 
SW, so that when relay 79, which is now 
energized, closes its alternate contact 83, 
the starting wire 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 altei'nate 
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 distant exchange 
has had its windings connected across the 
trunk wires a and y, and current flows from 

As soon as this occurs the notoi 
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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 circuit is 
established from battery through the other 
winding of relay 55, the alternate contact 
47 of key CK, through the ring contacts 
of the plug CP and jack 67, over the talk 
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 CP into the jack 

3) 

67, she actuated her cut-off key CX to close 
contacts 46, 47 and 48. As a Fesult the 
relays 94 and 55 both energize, and it is to 
be understood that the relay 55 is common 3 
to all cords of a position. When the oper 
ator first actuated her cut-out key CK, the 
closure of contact 48 energized the relay 
57, with the result that a tone from the constantly operating interrupter mechanism 
61 was transmitted via contacts 58 and 56 
into the operator's head telephone through 
the winding 66 of her induction coil, and 
she thus had an audible indication which 
was 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 Ovel 
the wires at and y to the distant eXchange 
and that the switch. D is starting its ti'avel. 
The stating of D is effected by the ener 

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 225 of off 
normal contacts ON to ground at alter 
nate contact 95 of relay 94, and said in a ghet 
by a suitable pawl and ratchet mechanisin 
steps the wiper's 104, 105 and 106 one step. 
from normal to engage the first set of con 
tacts leading to a trunk circuit, such as that 
shown at E. Upon this first step the con 
tacts ON are shifted to their alterinate 
position, and if the first contact engaged 
by wiper 104 is a busy contact, it will be 
grounded, the manner of such grounding to 
be later explained. The result is that in 
the case of such grounded contact a circuit 
will be established from battery through 
relay 102, the alternate contact 226 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 
norinal contact i03 of relay 102 de-energizes 
magnet MEM", whose retracted armature 
opens contact 226, which in turn de-ener 
gizes relay 102, whereupon magnet, MA.i. 
instantly is again 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 imag 

s's s s - s net MMisteps the wipers another step, and 
by the closure of its alternate contact. 226. 
Will again energize the reiay 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 
between relay 102 and magnet, iM is pro 
duced, the slow relay 101 being in the cir 
cuit of whichever one of the other two is 
energized, and this seesaw action will con 
tinue until the wiper 104 engages a con 
tact in its bank which leads to a trunk line 
in the exchange E which terminates before 
an operator who is not busy, that is, who 
is not busy establishing 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 occul's 
the circuit will remain open through the 
slow relay 101, whose armature will retract. 
and the closing of its normali contact 22 
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 22 of relay 10}, 
to ground through the shifted off-normal 
contact 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 c of the in 
duction coil at E, in series through the two 
windings of relay i07, through winding at 
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 iOS 
energizes relay 110 fron battery through 
relay 110 to ground at alternate contact 10S 
of relay 10, which relay 110 closes its co 
tact 114 and grounds the contact engage: 
by the wiper 104 of the switch B, the re 
suit being that relity 89 at 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 
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its alternate contact 99, and said relay 96 
by opening its normal contact 98 opens the 
initial energizing circuit of relay S9, but 
the latter's slow release construction causes 
it to hold its armature in operated position 
until the substitute circuit 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 
MA until the relay 96 is de-energized, 
which can only happen after the switch D 
is restored to norinal, and the contacts ON 
are consequently shifted to their original 
or normal position. 

Referring now to the apparatus at E, the 
relay 110 (which energized as the result of 
the closure of contact. 108) closes an ener 
gizing circuit for l'elay 109 from battery 
through relay 199 to ground at alternate 
contact. 115 of relay 
circuit for relay 116 from battery through 
'elay 116, normal contact 126 of relay 22 
to gi"Ound at alternate contact 115 of relay 
1. it), and the closi'e of alternate contacts i. i. 

ji" and 121 of relay 116 connects the oper 
ator's relay 158 across the talking conduc 
to's, and said reity 158 einergizes by current 
through the windings of relay 55 at B, over 
a path which is obvious from the preceding 
iescriptics. This the operator's taiking set 

{33 is directly connected in circuit with 
cis 59 and 60 of relay 55 at 13. 

ei'at{}}' at B now tells the operator 
at E the nulliber of the subscriber wanted, 
and the latter plugs into a spring jack of 
the wanted line, having first tested it in the 
usual way and found it idle. 

it will be observed that upon the energiz 
ation of relay 110, the signal lamp 152 was it: 
lighted by current flowing through said 
lamp 152, normal contact 136 of 1elay 133, 
to ground at alternate contact. 112 of relay 
110. So that the operator at E 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 

110, and also closes a 

i; 

; : 1. 

relay 158 into circuit, closes its arnature 
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 cit into use, so that as 
long as the relay 116 remains energized, no 
other Switch D can connect effectively with 
any tilink assigned to the said operator. 

Furthernhore, we have illustrated at H a 
relay 116 which, it is to be understood, is 
a l'elay 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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It has been already stated that the operator 
at B is provided with incoming trunks like 
that illustrated at E, and the operator at 
E not only has incoming trunks but is 
provided with local cord circuits like the 
one shown at 13, and it is to be understood 
that the wiring and inter-relation of the 
local cord circuit and trunk cord circuits at 
the various operators' positions in both ex 
changes are exactly alike. Now, the relay 
shown at H is to be understood to be the 

relay of a local cord circuit such as shown 
at HS but located at E. its switch contacts 
166 are omitted for convenience in B, but 
it will be understood from this diagram at. 
H. that whenever the listening relay 7 of 
any local cord circuit is energized to cut 
in the operato'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 through 
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. 
atol's telephone set is cut in on a calling 
line by means of any relay of any of her 
local cords, all the relays 116, 116°, etc., 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 E just having re 

ceived the number of the called subscriber 
from the operator at B. The latter now 
restores her cut-out key CSS, with the result 
that the windings of the calling supervisory 
relay CSR are substituted in the circuit. 
with relay 107 in place of the windings of 
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 relay 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 cur 

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 E, 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 22, normal contact 3 of relay 
1, contact 30 of relay 29, contact 32 of relay 
CSR, to ground at alternate contact 35 of relay 34. 

5 

The operator then having found the called 
line idle, inserts her plug 167 in a multiple 
jack J of the wanted line, thus closing an 
energizing circuit for relay 122 in the trunk 
circuit and of cut-off relay CO 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 
CO', and relay CO energizing clears the 
line. Relay 122 upon energization opens 
its normal contact 126 to de-energize relay 
116, whose retracted contacts 117 and 121 
disconnect the operator's head telephone 
168, while its other contacts 118, 119 and 
120 unground the terminals of the other 
idle trunks at the position, rendering them 
Selectable by switches D. The master ground 
contact MG at 122 in now closed energizing 
the relay 133 by current from battery 
through the upper winding of relay 133, 
its normal contact 135, alternate contact 
113 of relay 10, to the master ground at 
relay 122, and the opening of contact 136 
of Irelay 133 puts out the signal at 152 and 
closes a locking circuit for relay 133 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 uppel' winding of relay 133 from battery 
through the upper winding, its alternate 
contact 135 to ground at the master ground 
MG of relay 122. The closure of contact 
13 of relay 133 operates the countermagnet 
157 through contact 139 of relay 138, to 
count a complete trunk call for the operator 
at E and relay 138 is immediately ener 
gized to ground at alternate contact 137 of 
Felay 133 and thereafter opens its contact 
189 to prevent any possible reoperation of 
the counter magnet. 
Assuining that the substation F has a har 

innonic beil, the operator will now actuate 
one of the ringing key buttons of the ring 
ing key REX' to close the contact, 155 of the 
linging key button, and will select the one 
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connected to the generator of proper fre 
quency, and in so doing will momentarily 
close the end spring contact, 154, which lat 
ter spring will energize relay 140 by cur 
rent from battery through said relay 140, 
end spiring 154, normal contact 132 of relay 
130, to ground at MG of relay 122, and the 
relay 140 by the closure of its contact 142 
closes a locking circuit for itself from bat 
tery through relay 40, its alternate contact 
142, hornal contact 150 of relay 149, through 
monal contact 132 of relay 130 to ground 
at MiG of relay 122. The closing of contact 
141 of relay 140 connects the constantly ro 
taking interrupter 159 in circuit with relay 
144, from battery through relay 144, alter 
nate c{\intact 41, alternate contact 111 of 
relay 110 to ground through the interrupter 
159, and relay 144 will be alternately ener 
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gized and de-energized, alternately closing 
and opening its contacts 146 and 147 to con 
nect and disconnect the generator from the 
called line to periodically ring the beil 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 soon 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 J, 
through condense and call bell at the Sub 
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 lenhove his re 
ceiver during a linging interval, the slow 
release relay 149 will receive enough cur 
rent to actuate its almature to open its nor 
nal contact 150, and this will de-energiz, 
relay 140 by opening its locking circuit, and 
the relay 144 will have its connection with 
interrupter 159 opened at contact. 14t of 
relay 140 and will remain de-energized so 
that ringing current will no longer be ap 
plied to the called line. As soon as normal 
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 lower 
winding, through winding d of the induc 
tion coil, normal contact 146 of relay 144, 
through the ring contacts of the plug 16 
and jack J, the closed switchhook contacts 
at F, back through the tip contacts of the 
plug 167 and jack J', normal contact 47 of 
relay 144, alternate contact 123 of relay 
122, winding b and through the upper wind 
ing of said relay 127 to ground. The cio 
sure of contact 128 of relay 127 now ener 
gizes relay 130 by current from ground at 
MG, of relay 122, 
relay 127 and through relay 130 to battery, 
and said relay 130 by its contact 131 locks 
itself to said ground at MG of relay 122, 
and the opening of contact 132 of relay 130 
cuts of all the ringing key apparatus and 
relays definitely from the ground MG of 
relay 122. 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 reduced, and 
the result is that said relay CSR now actyl 
ates its armature, and the opening of its con 
tact 82 puts out lamp 28 at IB so that the operator in the originating exchange is thus 
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signaled that the called subscriber at the 
distant exchange has answered his call. 

Relay CSR upon energization closes it: 
alternate contact 32 to establish an energiz 

relay. 

alternate contact. 128 of 
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ing circuit for the relay 204, traced from battery through the winding of said relay 
204, coinductor 205, alternate contact of 

SR, conductor 206 to gro:nd at al 
ternate contact 35 of relay 34. The relay 
204 upon energization closes a locking circuit 
for itself which may be traced from battery 
through the winding of relay 204, its alter 
nate contact. 207, conductoi's 208 and 206 
to ground at alternate contact 35 of relay 
34. The relay 36, as will be renienbered, 
was energized over a parallel circuit with 
relay 34 upon the inseition of the calling 
plug CP into the trunk jack 67 and said cir 
cuit of relay 36 although in parallel with 
Irelay 34 passed through the normal contact 
203 of relay 204 and was theirefore initially 
controlled by the calling plug CP. The re 
lay 204 upon energization opens its normal 
contact 203, opening the initial energizing 
circuit of the relay 36, but as relay CSR is 
energized as soon as the called subscribe' 
ailswers, a substitute circuit is established 
for the said relay 36 which is traced fron 
battery through the winding of relay 36, 
conductor's 202 and 209, alternate contact 33 
of relay C3i, conductor's 210 and 291, to ground through Irelay 68 over the path pre 
viously described. The control of the re 
lay 36 is now under the called subscriber. 
for purposes as will presently be described. 
The Subscribe's at A and F are now in 

conversational circuit, the talking circuit 
being traced from A to F over the heavily 
malked conductors, the transmittel' (if the 
Substation at A receiving its call'rent throigh 
the windings of relay 12, while the tr; 
mitter at F receives its current through the 
windings of Irelay 127. 
When the subscribers have finished con 

versation, they replace theil' receivers, and 
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we will assume that the subscribe at Sui 
station A of exchange B does so first. He 
consequently opens the circuit of his an 
Swering supervisory relay 12, and the lamp 
15 is displayed by current through normal 
contact 14, alternate contact 20 of relay 16, 
to ground through alternate contact 35 of 
relay. 34. Furthermore, the link disconnect 
rely 1 is operated by current through it 
and traced from battery through relay 1 
to ground at contact 35 over the path just 

0 

15 

described for lamp 15, and relay upon 
energization closes its alternate contacts 2 
and 6, thus opening up the talking con 
ductors of the cord strands; and the open 
ing of its alternate contact 4 places the 
sleeve contact of the plug on open circuit, 
thus l'emoving 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 of 
alternate contact 4 of relay 1 maintains the 
relay 16 operated, however, a late sub; 
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locking circuit for said relay 16 being 
traced through contacts 18, 4, 20 and 35 to ground. 
The called subscriber replacing his 

receiver brings about the de-energization of 
l'elay 127 and the relay upon restoring to 
normal opens its alternate contact 129 to 
remove the shunt from about the uppel' 
high resistance winding of relay 10, and 
this shunt removal again connects the two 
windings of relay 107 operatively in series 
with the relay CSR at B. Due to the high 
resistance of the windings of l'elay 10, 
relay CSR, now does not receive sufficient 
current, and therefore restores. The relay 
CSR upon restoration opens its alternate 
contact 33, which interrupts the circuit of 
relay 36, thus wholly disconnecting the Said 
relay 36 from the sleeve strand of the cord 
circuit. The relay 36 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 

s 

cord strand is through the winding of relay 
34, which relay is of very substantial 
resistance, for instance, 7000 to 7500 ohns. 
Current continues flowing through said 
relay and through the sleeve contacts of the 
plug CP and jack 67 to ground, through 
relay 68 at C, 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 al'mature 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 so doing opens the talk 
ing wires extending to wipe's 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 wipei's 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 mechanisin at 
C is now at normal. 
On the opening of contacts 85 and 88, the 
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relay 107 at E has its circuit opened, and 
consequently is de-energized. The retrac 
tion of the armature of relay 107 opens the 
circuit of relay 110 at contact 108, which de 
energizes relay 110, the latter relay 110 in 
opening its alternate contact. 115 de 
energizing the relay i09. The opening of 
contact. 114 of relay 10 removes ground 
from wiper 104 at E, 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 al'mature to fall back, whereby its con 
tacts 90 and 93 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 (if relay 96, normal contact. 92 
of relay 89, to ground at alternate contact 
228 of off-normal contacts ON', and said 
Inagnet RM, upon energizing, withdraws 
the retaining pawl and the wipers 104, 105 
and 106 of the switch D are spring-restored 
to their Zei'9 point, at which time the con 
tacts ON are restored to normal, and the 

3. 

opening of contact 228 opens the circuit of 
relay 96 and magnet RM, whereupon said 
relay 96 and Bhagnet RM' de-energize and 
the apparatus of the switch is restored to normal. 

it is thus seen that when the two subscrib 
el's 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, 
is already described, irrespective of the with 
drawal of the plug AP. The replacing of 
the receiver at the called substation F at 
the distant exchange, irrespective of the re 
placiag of the receiver at the calling sub 
station. A caused relay CSR to de-energize, 
and the relay CSR in turn opens the circuit 
of l'elay 36, which relay upon restoration 
severs the cord conductors at the calling end 
irrespective of the withdrawal of the plug 
Ci’, 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 a, y, which extend 
fron 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 fol' another connection is an item of 
the greatest importance in the economical 
operation of a telephone system. 
The operato' at B seeing the signal lamps 

15 and 28 displayed, withdraws the plugs 
AP and CP from the respective jacks J 
&nd 67, and the withdrawal of plug CP 
de-emergized relay 34 and the opening of its 
contact 35 de-energizes relay 1, and the ap 
paratus and cord circuit are at normal. 
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the supervisory lamp S, 

E. 

The de-energization of relay 110 at E, as 
above described, results in the lighting of 

R from 

through the lamp S, alternate contact. 125 
of relay 122, to ground at normal contact. 112 
of relay 110, and the operator at E observ 
ing the signal withdraws the plug 167 to 
de-energize relay 122 of tie kit: ) is cord E, 
and the relay 122 now restoring opens its 

; master ground contact si6, and the appa 
ratus of the trunk cod is placed at normal, 
while the withdi'awal of the plug 167 has 
restored the line circuit of called substa 
tion F by de-energizing cut-off relay CO'. 

It will be observed that in the preceding 
description of the operation of the cot'd cir 
cuit B when used for a trunking call, the 
signal lamp 28 remained lighted while the 
called for subscribe' was being rung, the 
circuit of said lamp being traced through. 
contacts 26, 3, 30, 32, 35 to ground at relay 
34. This was effective because of the high 
resistance of the two windings of relay i{}i 
then in circuit with the windings of relay 
CSR, such resistance being so great as to 
prevent the actuation of the armature of 
relay CSR. The cord circuit at B this ope 
ated on the light key shelf principle, so 
called, in which the calling Supervisory lamp 
is maintained lighted until the called sub 
scriber answers, and the originating oper 
ator through said lamp 28 has an indica 
tion of such response. 

Returning now to the point at which the 
conversation was finished, if the Subscriber 
at F was to replace his receiver first, he 
would obviously, whether the dotted circuit 
in E was wired or not, by the de-energizing 
of relay 127, cause the display of the lamp 28 
before the operator at B. When the calling 
subscriber at A replaces his receiver this act 
brings about the de-energization of relay 
32, which de-energization would effect the 
energization of relay and cause the display 
of lamp 15, and the closing of alternate con 
tact 3 of relay 1 will permit the continued 
display of lamp 28. 

i lamp 153 in the trunk circuit E is neitely 
a guard lamp which is lighted as soon as 
master ground MG of relay 122 is closed, the 
said lamp being lighted, indicating to the 
operator that she has not actuated her ring 
ing key lever to ring the called subscriber, 
As soon as she does so, closing contact 154, 
the relay 140 energizes and locks, and the 
opening of noi'nal contact 142 puts out the 
lamp 153. 

Let it be assumed that although the called 
substation bell was lung, the called sub 
scribe did not answer the call. in 
such case the calling subscriber will 
replace his receiver and denergize re 
lay 12 to energize Telay 1. The relay 
upon energization brings about the light 
y - - . . . . ing of the lamp 15 and the operator at B 

battery 
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rioting the two lighted signals 15 and 28 
withdraws the answering and calling pigs 
A Palad CP, and the withdrawal of the plug 
Ci’ brings about the restoiation of switches 
C and D, as is olivious from the previois 
rescription. 

Switches C and I) on restoring. the cir 
cuit of relay 107 will be opened and stic 
relay i07 will de-energize, and as a cose 
quence relay 110 will also de-energize. 

i et it be assiinned how that a calling stily 
scribe' at A. 'enhoves his receiver to initiate 

call for a still scriler in his ovs in exchange. 
The operation of the line circuit and cord 
circuit of Figure 1, part 1, would be the 
saile as that already described intil atter 
the operatoi' has received the number of the 
called Subscribel'. In this case she will not 
actuate the key CK, but as usual she will 
test a tiltiple spring jack of the called sti 

s 

: 

, 3. 

3. 

3 3 

Scribe's line whose line circuit and sists 
s: tion would have exactly the 

le:ht as f of the subscribe' 
the it {i} ei'ai 
plig Ci to the s! 
iine, aid if thi 

ine ai'i'ange 
io inake 

ê () }cies the ti) of the 
'eve of a jack of the called 

s sleeve of the jack is busy be 
('alse : iiig of another cord circiit has al 
'eady i!een places in a nultiple of the jack 
tested (provided always that the subscribe's 
h: e not effected the automatic disconnect), there will be a potential above ground at 
the tested sleeve 
giri'ent will flow through the tip of plug 
Ci’, toi"; a contact 46 of key Cis, normal 

y contact 42 of relay 41, the closed contact 
(if relay ... and to ground through the test 
elity. 62 which is connon to an operator's 

}}osition. The relay (32 will close its alter 
late contact 63 to close battery through the 
tentially winding 
coil, giving her the critionary busy click. 

foreove', the test arrangement irovides 
}}}eans for giving the operator a tive 
tone test, if she tests a spring jack of the line 
ii) is laici, she has a ready inserted the an 
swering plug of the cord, that is, if the call 
in g suscribe' waits another sibscribei on 
his own line, the systein this providing for 
fig, C. which there are a number of sub 

e line as a party sittions connec: 
i.e. in Inaki 'evertive test tle 

ki 

of the operate's induction 

contact and an impulse of 

10G 

Gilei'; for will receive the click as listal, but 
addition the closite of a fei'Ilate contact 

I'elay (3:2 will coinect file revertive 
apparat 28 (35 to the operator's head 

ine, iiie circuit being t'aced from the 
contact 6-4, alter'- 

| of 'ei ay , ino;'inal contact 4 
relay 1, it's) lish the sleeve contacts of 

tig A and isick j in which that plug Ai 
; inseited thenie to ille sleeve of the jack 
ing tested, a hit over the tip of the plug 

(; which is testing the natipie jack of the 
wanted Jil:e, through coifact 46 of key CK, 
contact 42 of relay 41, alternate contact S 

i2) 
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of relay 7, through the condenser 235 and 
through the tertiary winding of the oper 
ato's induction coil to ground. The oper 
at or hearing the biz will know it is a 
reverting call, tell the calling subscriber to 
nonentalily replace his receiver, and she 
will then withdraw plug Ai’, inserting the 
calling plug CP and ring in the usual man 
C'. - 

But assuming now that the substation 
alled 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 
scarts the calling plug CP in the tested jack, 
thus placing the relays 36 and 34 of her 
cord circuit in connection with ground 
through the winding of cut-off relay CO of 
the called line, and said relays 36 and 34 are 
both operated with results to the switching 
instrumentalities of the calling end of the 
cord circuit, as previously described 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 
I.R. being disconnected. The operator at B 
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 
linging key are shifted to close their con 
tacts, but only as long as the operator holds 
the ringing button down. By the closing 
o: contact 52 the relay 22 energizes over a 
circuit which may be traced from battery 
through relay 22, end Spring contact 52, nor 
inal contact 3 of relay i, 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 iust 
described path. By the closure of contact 
5 of the end springs, the upper winding 
of the ringing relay 41 receives current from 
battery through the upper winding of relay 
A1, 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 lung as long as the operator 
keeps the contacts 51 and 52 closed. When 
she releases the button, said end Spring con 
acts 51 and 52 restore to normal, and the 
lipper winding of relay 41 is disconnected, 
but the lower winding of said relay, due to 
the closing of alternate contact 24 of relay 
22, has been connected with the constantly 
operating interrupter and will be alter 
sately energized and de-energized, connect 
ing and disconnecting the selected ringing 
generator. 
to be traced from ground through the se 
lected generator, the closed contact 49 of the 
ringing key, lower winding of relay 29, al 
ternate contact 42, of relay 41, contact 46 of 
key CE, the tip contacts of the plug CP and 

The flow of ringing current is 

9 
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 called line, and to battely at alternate 
contact 45 of relay 41. If the subscriber 
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 through the lower wind 
ing of relay 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. 30 to de-energize 
the relay. 22 by opening its locking circuit 
that extends to ground at alternate contact 
35 of relay 34, and the said relay 22 restor 
ing does not reoperate because the contact. 
52 of the end spring is now open. its re 
tracted armature contacts 23 and 2 re-es 
tablish the talking circuit at these points, 
and the opening of its contact, 24 prevents 
any further operation of ringing relay 41, 
which l'elay de-energizes, and the contacts 
42 and 45 of relay 41 complete the talking 
circuit between the subscribers. The clos 
ing of contacts 42 and 45 also connects the 
two windings of calling supervisory relay 
CSR to the called for line and it energizes, 
since the substation receiver has been re 
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 described. 
The relay 204 by the opening of its normal 
contact 203 opens the initial energizing cir 
cuit for the relay 36, but the said relay 36 
has a substitute circuit established upon the 
closing of alternate contact 33 of relay CSR, 
thus placing the said relay CSR undel' the 
control of the called subscriber, for pur 
poses as will presently be described. 

if the called subscribe had removed his 
receiver during a silent interval, the relay 
41 would be in a de-energized condition and 
its contacts 42 and 45 would be closed and 
Irelay CSR would instantly have energized 
over the called-for line, and by the opening 
of its normal contact 32 the relay 22 is de 
energized with results as before. 
The calling and called subscriber's are 

now 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 
CSR, to ground at alternate contact 35 of 
relay 34. The relay CSR upon de-energi 
zation opens its alternate contact 83, opening 
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the energizing circuit of the relay 36, and 
the relay 36 upon de-energization opens its 
alternate contacts 37 and 40, interi"tipting 
the talling conductors of the cord circuit 
connected to the called line. The sleeve re 
lay 34 is now the only relay. remaining con 
lected to the sleeve strand of the cord, but 
due to the high resistance of relay 34 the cut 
of relay CO of the called line does not re 
ceive enough current to perhit its a 'phatire 
to relihain attracted, and the res: it is that 
relay CO de-energizes and allows its coin 
tacts to restore, and again places the line re 
lay R of the line circuit associated with 
the called line under the control of the 
cailed substation switchhoek. The in tuiti 
i:acks of the cited, ime Yi; also test. i. 
this time clue to the high resistance of the 
relay 34, which reduces the potential upon 
the said multiple jack so as to make the (;- 
erator’s test ineflective if sci)le ope: 'itor te 
that line again as a callel lije. ii' resective 
of the withdrawal of the plag The 
ckling subscriber in replacing his receiver 
upon its switchhook opes the energizing 
circuit of the 'ely 2 aid the 'csulting de 
energization of relay 12 by the closing of 
its normal contact 14, e3ei'gizes the 'elay 1 
by current flowing to ground at alternate 
contact 35 of relay, 34. and by the opening of 
its normal contacts 2, 4 and 6 all three coil 
tacts of plug AP are placed on Open circuit 
so that the line of the calling subscribe' is 
restored to its normal condition as far as 
signaling and testing, purposes go. it will 
ise observed that the closing of alternate 

: st battitute contact - of relay 1 establishes a S. 
locking circuit for the relay 16 before said 
relay 16 has time to retract, said sui 
circuit being traceable through alteriat 
contact 4 of Irelay 1, noi'nai contac 
relay 12, its contact. 20 and to groid a 
tel'nate contact 35 of relay 3-1. The closing 
of inorinal contact 4 of 'elay i2 closes, a cir 
cuit for the supervisory airly 15 to ground 
at alternate contact 35 of relay 34, and both 
lines are now free, and the lasps 28 and i5 
are both lighted, and the operator noting 
the two lighted signals withdraws the two 
plugs, and restores all appa:8 its of the cord 
circuit to its normal condition. 

it will be noted that the circuit of the call 
ing supervisory lamp 28 extends through the 
back contact. 26 of relay 22, and as the saic 
relay is energized when the operati' (le 
presses her singing buttoia, said circuit, wiii 
be (peed at back contact. 26 to efface the 
la lap 28 at this time and will renain efaced 
until the called for subscriber replaces his 
receiver whereupon the lamp 28 will light, 
either through its original energizing circuit. 
namely via the normal contact at 26, or if 
the calling subscriber has already replaced 
his receiver, the said lamp 28 will be lighted 
by elli':ent through alternate contact.3 of 
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relay 1. We thus have what is known as the 
dark keyshelf method of operation. 

While 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 
herein shown and described, but intend to in 
clude all such modifications as will suggest 
themselves to those skilled in the art, and to 
claim the invention in its general aspects. 
What we claim as new and desire to secure 

by United States Letter's Patent, is: 
1. A telephone system comprising tele. 

phone lines terminating in operators' posi 
tions, subscribers’ cord circuits and trunk 
circuits at each of said positions for intercon 
necting said lines for conversational pur 

0. 

s 

80 

poses, an operator's telephone set for each of 
said positions and normally disconnected 
f'onn said cord circuits, a relay having a 
high and a low resistance winding, means for 
connecting an operator's set to a line through 
a cird circuit, said relay preventing another 
operator from connecting her operator's set 
to a cord circuit when connected to said line 
Subsequent to the connection of said first 
cord circuit to said line, and means control 
led by the subscribers to operatively free 
both lines from said cord circuit and said 
trunk circuit, when applied to the terminals 
of Said lines, the freeing of said lines from 
the said cord circuit being individually un 
de' the control of each subscriber. 

2. A telephone system comprising calling 
and called telephone lines terminating in a 
plurality of operator's positions, a subscrib 
e's cort circt it, for connecting said lines in 
conversational circuit, automatic means in 
childing a relay having a high and a low re 
sistance winding for preventing more than 
One opei'ator from connecting to said calling 
line at the Same time, means controlled by 
the said calling and called subscribei's to free 
said lines fron said cord circuit, a pair of re 
lays included in said first means and re 
Spoilsive to a connection of a cord circuit to 
a called line for connecting said pair of re 
lays in parallel circuit, and a supervisory 
relay controlled by said called subscriber for 
placing one of Said Telays under the control 
of said called subscriber for freeing said 
called line from the connected cold circuit. 

3. A telephone system comprising calling 
and called subscribers' lines connected for 
conversation by a subscriber's cord circuit, 
relay controlled means under the control of 
each subscriber for individually freeing his 
line from the connected cord circuit, includ ing a pair of relays responsive to a connec 
tion of said cord circuit to a called line for 
connecting said pair of relays in parallel cir 
cuit, a relay, a supervisory relay, and means 
under the control of the answering called 
for subscribe for energizing said supervisory 

9. 

110 

5 

125 

  



10 

ES 

26 

is 

55 

60 

85 

1,585,652 

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 circuit, 
relay controlled means under the control of 
the connected subscribers for individually 
freeing their lines from the connected cord, 
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 
circuit one of said relays being initially un 
der the control of the said operator, a super 
visory relay electromagnetic means, means 
under the control of the answering called 
for subscriber for energizing 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 
nected cord circuit remains connected to said 
lines. - 

5. A telephone system comprising a call 
ing subscriber's line and a called subscriber's 
line, cold circuits and trunk circuits 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 circuit, 
the freeing of said lines from said cord and 
trunk circuits being individually under the 
control of each subscriber, automatically se 
lecting Switch mechanisms for selecting said 
cord and trunk circuits and adapted to be 
connected in circuit intermediate of said cord 
and trunk circuit during conversation and 
means for releasing said switch mechanisms 
effective on the operative freeing of the called line. 

6. A telephone system comprising calling 
and called telephone lines connected for con 
versation by a subscriber’s cord circuit, 
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 circuit, 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 in 
circuit with said cord circuit during con 
versation, and means for releasing said 
mechanism effective on the operative free 
ing of the called line. 

7. A telephone system comprising call 

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 subscribel for energizing said 
supervisory relay to energize one of said 
relays under the control of the said called 
Subscriber for freeing said called line fron). 
said connected cord circuit for disconnect 
purposes, automatic selecting switch nech 
anism connected in circuit with said coi'l 
circuit during conversation, and means for 
releasing said mechanism effective on the 
operative freeing of the called line. 

8. A telephone system comprising call 
ing and called subscribers' lines connected 
for conversation by a subscriber's cord cir 
cuit, relay controlled means under the con 
trol of the connected subscribers foi' 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 
of relays in parallel circuit, 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 lines and a central office link cir 
cuit having a pair of terminals connected 
one to each line, automatic Selecting switch 
mechanism 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 contacts 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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48 trol of the called subscriber for freeing 
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minals for controlling talking contacts in 
said telephone system, and means independ 
ently controlled over each line to opei'a- 
tively free it from said link circuit lineans 

8 and to permit restoration of said automatic: 
switch while said link circuit terminals re 
main connected to said first terminals. 

11. A telephone system including a call 
ing line and a called line and link circuit 

10 means interconnecting then including a link 
circuit terminal connected to a tel'niinal of 
the called line, an operator's telephone set 
normally disconnected from said circuit, 
means solely controlled over the called line 

I5 for operatively freeing said line fron said 
circuit while said terminals are connected, 
said means including a pair of single would 
relays in energized condition before and 
during conversation, means eitective to de 

20 energize the one relay only when the callel 
subscriber replaces his receiver. and mean: 
for preventing connection of said operator's 
set to said circuit. So long as said link cir 
cuit terminal is connected to the terminal 

- of said called line. 
12. A telephone systein including a call 

ing and a called line connected for conver 
sation by link circuit terminals connected 
to thein respectively, automatic switches 

St. in termediate said link circuit tei'aninals 
operable for extending and closing contacts 
in the talking conductors of said telephone 
system, means controlled by the calling and 
called subscribers to free their lines froal 

3, the link circuit and to permit said auto 
lmatic switches to restore while said ter 
lminals remain connected, said means in 
cluding a pair of relays responsive to a con 
nection of said link circuit to a called line 

40 for connecting said pair of relays in par. 
allel 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 

said 
called line. 

13. A telephone system including a call 
ing and a called line connected for conver 
sation by link circuit terminals connected 

50 to them, a pair of relays responsive to a 
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connection of said link circuit to a called 
line, the called line, a third Felay actuated 
on the response of the callied Subscriber to 
place one of said relays under control of 
said subscriber, and Switching means there 
On conti'ollable by said one of said 'elays 
to operatively free said called line while the 
link circuit terminal remains connected to 
said line. 

14. A telephone system, comprising tele 
phone lines, subscribers’ cord circuits for 
interconnecting said subscribe's lilies for 
conversational purposes, a sleeve relay for 
said cord circuit responsive to a connection 
of said cord circuit to a called line, a sec 
ond relay energized in parallel with said 
sleeve relay extending through contacts of 
a third relay and initially under the co:- 
trol of the operator, a supervisory 'elay, 
means under the control of the answering 
called for subscriber for energizing said 
supervisory relay to energize said third re 
lay and open said initial circuit of said Sec 
ond relay and to close a substitute circuit 
for said second relay, placing it under the 
cCIntrol of said called subscriber and plac 
ing its substitute energizing circuit under 
the control of the called subscriber. 

15. A telephone system comprising tele 
phone lines, subscribers’ cord circuits for 
interconnecting said subscribe's lines for 
conversational purposes, a high resistance 
sleeve relay responsive to a connection of 
said cord circuit to called lines, a second re 
lay, a relay 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 ener 
gizing said Supervisory relay to energize 
said second relay for opening said initial 
circuit of said third relay and for closing 
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a circuit for said first relay under the con 
trol of said supervisory relay. 

Signed by us at Chicago, in the county of 
Cock and State of Illinois, this 25 day of 
April, 1921. 

ATON, 
RAA). C. 

GEORGE. R. E. 
  


