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T 0 all whom- it may concern: 
Be 1t known that we, JOHN N. WALLAon, 

of La Crosse, La Crosse county, Wisconsin, 
' and EDWARD B. CRAFT, of Chicago, Cook 
county, Illinois, subject of the King of Great 
Britain and citizen of the United States, re 
spectively, have invented a certain new and 
useful Improvement in Private - Branch 
Intercommunicating Telephone Systems, of 
which the following is a full, clear, concise, 
and exact description. 
Our invention relates to a private branch 

exchange telephone system, embodying an 
intercommunicating system, and also pro 
viding for outside connection with the cen 
tral office exchange. 
Our invention relates more particularly to 

an arrangement whereby a call over a trunk 
line may be answered at any one of several 
stations in the private exchange, and where 
by the telephone used for answering an out 
side call may be utilized for communicating 
wit-h another local station without affecting 
the signals at the central oiiice during the 
interval of such use. 
The object of our invention is to provide 

a simple and e?icie-nt system, to reduce the 
number of operations involved in transfer 
ring a call received over a trunk line from 

‘- one station to another’, and to otherwise 
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simplify the structure and operation of the 
system. 
Our invention provides means at two or 

more stations of an intercommunicating sys 
tem for maintaining the direct current cir 
cuit continuity of a trunk line leading to 
said intercommunicating system from the 
central o?ice exchange, said means being in 
addition to and in substitution of the tele 
phone set at said stations. By such arrange 
ment, means are provided for holding a call 
ing line while the telephone set which an 
swered the call is being utilized for com 
municating with another local station. 
Likewise, our invention provides means 
whereby said call may be transferred to 
another station without the act of trans 
ferring causing a disconnect signal at the 
central office. Likewise, our invention also 
provides means for holding a trunk line 
while the station at which the call is re 
ceived may communicate with another local 
station without the central o?ice party hear-_ 
ing the conversation. 

Our invention contemplates an arrange 
ment of circuits and apparatus whereby the 
operations required of a party when a call 
received over a trunk line at one station is 
to be transferred to another _ station, are 
identical with those performed in calling up 
a local station for local intercommunication 
only. 
One feature of our invention consists in 

dispensing with a special transfer key and 
in providing in lieu thereof contacts oper 
ated by the movement of the locking plate 
associated with the group of operating keys. 
A further feature of our invention con 

sists in the provision of a special relay asso 
ciated with the trunk lines at the intercom 
municating system, which relay differen 
tiates between when the central oi?ce oper 
ator has the plug in the line jack and when 
the trunk line is in a normal'condition. This 
special relay is preferably a polarized relay, 
in which case provisions are made at the cen 
tral o?ice whereby the normal polarity of 
the current over the trunk line is reversed by 
the insertion of the plug in the jack. 
These and other features of our invention 

may be more readily understood by refer 
ence to the accompanying drawing, in 
which— 
Figures 1 and 2 are diagrams of circuits 

and apparatus which may be employed at 
the intercommunicating station and at the 
central office, respectively, in embodying our 
invention. 
For the sake of clearness, only two sta 

tions of the intercommunicat-ing system and 
one trunk line leading from the central 
office terminating in the intercommunicat 
ing system are shown, it being obvious that 
as many trunk lines may be employed as may 
be deemed necessary, and that the stations 
of the system may be duplicated within the 
usual limits. 
Referring to Fig. 1, each station is pro 

vided with local keys associated with the 
local lines of every other station, the key at 
station I associated with the local line of 
station 11 being designated L2 and the key 
at stat-ion II associated with the local line of 
station I being designated L’. Each sta 
tion is also provided with an answering key 
A associated with its own local line. Each 
station is further provided with a ringing 
key R for applying ringing current to the 
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line selected by the operation of the local 
key. At each station is the usual call bell Z), 
the circuit through which is closed ‘at the 
switch contacts when the receiver is on its 
hook. The battery B’ furnishes the source 
of ringing current. In addition to said 
local answering and ringing keys, which 
provide for local intercommunication only, 
each of said stations is provided with a 
trunk key T. 

It will be noted that with the exception of 
the ringing key R, all the keys at a station 
are held locked down when depressed by 
means of a plate D, and the depression of 
one key releases anykey already locked 
down. The manipulation of key R, how 
ever, has no effect on any other key, and 
said key is not adapted to be locked down 
by the plate D. 
Each local station of the intercommuni 

cating system, as shown, for example, at 
station I and station II, is equipped with 
the usual telephone set comprising a trans 
mitter t and a receiver 1'. Corresponding 
with each local station is a local line 1, 1“, 
and 2, 2*‘, respectively, connected with a 
common battery B through the usual retar 
dation coils C. - 

Considering ?rst merely the intercommu 
nicating features of the system, the manner 
in which a subscriber at one station may 
call up another station is obvious. For ex 
ample, if the subscriber at station I desires 
to communicate with station II he will re 
move his receiver 1" from its switch hook it, 
and depress key L2. thus closing contacts 3, 
4, and connecting his telephone set with 
local line 2, 22‘. He will then depress his 
ringing key R thereby closing contacts 5 
and 6, whereupon, if the coiled line is not in 
use, current will ?ow from battery B’ 
through conductor 7 , contact 5, resistance 8, 
conductor 9, contact 3 of key L2, conductors 
10, 2‘1, 11, contact 12, bell b, conductors 13, 
14, back to battery B’. The subscriber at 
station II will respond by depressing his 
answering key A and by removing his re— 
ceiver r from its hook. Stations I and II 
are now in telephonic communication, the 
telephone sets thereof being connected to 
local line 2, 2a, through local key L2 and 
answering key A respectively. Bridged 
across conductors 2, 2a, as before stated, is 
the retardation coil C through which cur 
rent from battery B is supplied for local 
communication. 

It will be observed that the drawings show 
a standard equipment of telephone set. A 
circuit is closed at station I, for example, 
from conductor 2*‘, through conductor 10, 
contact 3 of key L2, conductor 9, contact 15 
of key T, conductor 40, transmitter t, wind 
ing 24 of induction coil E, conductor 25, con 
tact 41, conductor 42, contact 43, switch 
hook h, conductor 44, contact 45 of key T, 
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conductor 46, contact 4 of key L2, conductor 
47 to conductor 2. The receiver 1' and the 
condenser 0 are in shunt on the transmitter 
t, which shunt extends from one terminal 
of transmitter t through conductor 48, re 
ceiver r, conductor 16, condenser 0, winding 
49 of induction coil E back to the opposite 
terminal of transmitter t. The telephone set 
at station II is connected to the local line 
2, 2a by a similar circuit arrangement in 
cluding the contacts of the answering key A 
at ‘that station, and hence a further descrip 
tion thereof is unnecessary. 

The‘ circuit arrangement just described 
provides means whereby the calling party is 
informed whether or not the station called is 
busy. At the ‘time the party at station I 
depressed his ringing key R, current was 
supplied for ringing the bell b at station II, 
said current flowing through resistance 8. 
One terminal of the receiver 1" is connected 
through conductors 48, 40, normally closed 
contact 15 of key T and conductor 9 to one. 
side of said resistance, and the other termi 
nal of the receiver is connected to the other 
side of said resistance through conductor 
16 and the closed contact 6 of vthe key R. 
The ringing of the hell I) at station II 
causes a tone or buzz in the receiver 1", due 
to the difference in potential across the ter 
minals of resistance 8, this resistance being in 
series with the bell at station II. The cur 
rent ?owing through resistance 8 is inter 
mittent, owing to the opening and closing 
of the circuit in the usual manner in the 
contact of the hell I). The buzz denotes to 
the party at station I that the telephone at 
station II is not in use, since if it were, con 
tact 12 would be open, the bell Z) at station 
II would not ring, and the party at station 
I would not hear a buzz in his receiver. 

It will be observed that the arrangement 
thus far described in detail provides what 
is commonly designated as an intercom 
municating system. Our invention provides 
circuits and apparatus whereby such a sys 
tem may be connected to a central o?ice ex 
change to provide for outside communica 
tion, and means permitting transferring of 
calls and maintaining central o?ice signals 
unchanged during'the interval of transfer. 

Conductors 17, 18 constitute a trunk line 
extending from the central o?ice exchange 
to the intercommunicating system. Said 
trunk line is multipled, as shown, with each 
station of the intercommunicating system. 
A signal bell Z)’ is associated with the trunk 
line in a manner to give a signal at the 
stations, at which it is desired 'to answer calls 
received over the trunk line. The hell 1).’ 
may be located, for example, at some point 
where it can be heard from any station. 
As hereinbefore stated, each of the sta— 

tions with which the trunk line is multipled 
is provided with a trunk key T. The trunk 
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key, when depressed, closes a pair of con’ 
tacts adaptedto connect the telephone set 
of that station to the trunk line. 
A relay P is in a bridge of the trunk line 

including the normally open contact-s 23 and 
33 of the trunk key T, the normally open 
contact 31 controlled by the movement of 
the plate D, and the switch hook contact 43. 
The relay P is so constructed that it will not 
respond to the normal current in the trunk 
line but will respond to the current in the 
line when the plug is in the line jack at the 
central o?ice. Said relay P controls cir 
cuit conditions which result in closing a 
bridge of the trunk line in substitute of the 
telephone set of the station, as will herein 
after be more fully described. It will be 
observed in this connection that in order 
for the relay P to operate, a trunk key must 
be depressed, the operator at the central 
otlice must have plugged into the line jack, 
and the normally open contact 31 must be 
closed. All of these conditions were not 
fulfilled in the mere local communication 
from one station to another hereinbefore 
described, and hence the relay P performs 
no function so far as the purely intercom 
municating features of the system are con 
cerned. 
The relay P is preferably a polarized re 

lay which will not operate to close its con 
tacts ‘when, as shown in Fig. 2, the trunk 
circuit is in its normal condition, that is, 
when conductors 17, 18 are connected by the 
conductors 62, 63, respectively, to the cen 
tral office battery X. However, upon the 
plug 7) being inserted in the line jack 7', the 
cut-o? relay F operates to open the circuit 
through conductors 62, 63, and the connec 
tions of the conductors 17, 18 through the 
tip strand 60 and ring strand G1, respec 
tively, with the battery X are such as to 
reverse the flow of current over the trunk 
line. Under such conditions, the relay P, 
operates to close its contacts upon the com 
pletion of its circuit. ' 

he function of the relay P is to bring 
about circuit conditions which will main— 
tain the direct current continuity of the 
signaling circuit over a bridge of the trunk 
line in substitution of the telephone set, 
thus enabling the local station at which a 
trunk call is answered to call up and com 
municate with any other station without 
giving a disconnect signal at the central 
oilice. As shown in Fig. 1, such continuity 
of the trunk line is maintained over a bridge 
of the line extending from conductor 17 to 
conductor 18 through conductor 19, includ 
ing the bell Z)’, contact 20 of a holding re 
lay M, and conductors 21, 30, said bridge 
being normally open at contact 20. 
A call over the trunk line may be an 

swered at any station with which the trunk 
line is multipled, and the answering sta— 

8 

tion may thereafter communicate with any 
other station without giving a disconnect 
signal at the central office. li‘urthermore, 
the party at the station at which the trunk 
call was answered may then renew the con 
versation with the calling party, or request 
the called party to answer over the trunk 
line. 
An important feature of our invention is 

that a trunk call may be transferred from 
one station to another as many times as may 
be desired, without the manipulation of 

. any special transfer key, and the party in 
structed to answer on the trunk line will in 
doing so cause the holding circuit to be 
opened, and will control the disconnect sig 
nal at the central office in the usual manner. 
The various features of our invention may 

be more readily understood from a descrip 
tion of the operation of the system as a 
whole». Assume that a call is received over 
a trunk line, and is answered at station I. 
The party at said station removes his re 
ceiver from its hook and depresses trunk 
key T. Current then flows from the central 
of?ce battery X, Fig. 2 over conductor 60 
of the cord circuit, conductor 17 of the 
trunk line, conductor 22, contact 23 of key 
T, conductor 44, switch hook 71, contact 43, 
conductor 42, contact 41, conductor 25, 
winding 24 of induction coil E, transmitter 
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t, conductor 40, contact 26 of key T, 0011- ‘ 
vductor 27, conductor 28, contact 29 of hold 
ing relay NI, conductor 21, conductor 30, 
and conductor 18 of the trunk line to cen 
tral o?ice, through the conductor 61 of the 
cord circuit back to battery X. This com 
pletes the circuit continuity of the trunk 
line and establishes conditions at the cen 
tral o?ice which show, in the usual manner, 
that the call has been answered. Station I 
is now so connected to the trunk line that 
conversation can take place between the pri 
vate branch exchange party and the calling 
party, connected through the central ex 
change, the party at station I controlling 
the central office signals in the usual man 
ner, that is, by means of the switch book. 

If the party at station I now wishes 
to call up any other station of the inter 
communicating system for any purpose, as 
for example, to receive instructions or to 
transfer the call, he presses down the local 
key corresponding to the station desired 
which key releases trunk key T and is itself 
held down by the plate D. In the act of 
depressing the local key, and prior to the 
release of the trunk key T, contact 31 is 
momentarily closed. By depressing the 
local key, the key T is released, and the be 
fore mentioned bridge in substitute of the 
telephone set is placed across the trunk line 
conductors 17, 18, thus maintaining the di 
rect current continuity of the signaling cir 
cuit of that line, and connecting the tele 
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phone set of the party at station I with. the 
local line corresponding to the local key that 
is depressed. , 
The depression of key L2 for example to 

> call up station II momentarily closes con 
tact 31 prior to the release of key T, and a 
circuit is established for the polarized relay 
P as follows: from battery X at the central 
o?ice exchange through the tip strand ('30, 
conductors 17, 22, contact 23 of key T, con 
ductor 44:, contact 43 of switch hook 71, con 
ductor 42, contact 31, conductor 32, contact 
33 of key T, conductor 34, conductor 35 in 
cluding winding of polarized relay P, con— 
ductor 30, conductor 18, back to the central 
o?ice exchange, and through ring strand 61 
back to battery X. The polarity of the cur 
rent in this circuit is such as to cause relay 
P to operate to close contacts 36 and 37. In 
closing contact 36, the relay P established 
a temporary locking circuit for ‘itself to 
maintain said relay temporarily operated 
after trunk key T has in its release opened 
contacts 23 and 33 in the above described 
circuit for relay P. This locking circuit is 
as follows: from conductor 17, through con 
ductor 38, contact 39 of holding relay M, 
conductor 50, contact 36, conductor 35, in 
cluding windings of relay P, and conductor 
30 to conductor 18. Said locking circuit is 
thus controlled at a normally closed con 
‘tact 39 of relay M. 

The operation of relay P, resulting in the 
closure of contact 37, establishes a circuit 
for relay M as follows:—from battery B, 
through conductor 51, including a resistance 
52, contact 37, conductor 53, conductor 54 
including the winding of relay M, and con 
ductor 55 back to battery B. Relay M in 
operating establishes a locking circuit for 
itself as follows :—from battery B, through 
conductor 51, including resistance 52, con 
ductor 56, contact 57, of relay M, conductor 
54 including the winding of relay M, and 
conductor 55 back to the battery B. 
Holding relay M, when operated, closes a 

short circuit of the condenser c’ at contact 
20, thus completing a direct current bridge 
of the trunk line, said bridge extending 
from conductor 17 through conductor 19, 
including the belbb’, contact 20, conductors 
21 and 30 to conductor 18. Said bridge is 
a holding circuit in substitute of the tele 
phone set and prevents the dis lay of a dis 
connect signal at the central 0 ice exchange. 
Relay M, when operated, also opens contact 
39 in the locking circuit of the polarized 
relay P, and causes the deenergization of 
said polarized relay. Relay M, when oper 
ated, also opens contact 29, which is in a 
short circuit of a clearing-out relay M’,said 
short circuit including conduct-or 28, con 
tact 29, and conductors 21 and 30. The 
winding of relay M’ being in series with the 
trunk conductor 18, the removal of said 
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short circuit establishes a condition which 
will permit of the operation of the clearing 
out relay M’ upon the depression of a trunk 
key associated with the trunk line. The 
telephone set of station I is now connected 
with the local line 2, 2a in the manner here- - 
inbefore described, and the party at station 
I can ring up and communicate with station 
II. In the meantime, the disconnect signal 
is not displayed at the central office since 
said relay M as before stated is locked up 
through its own contact 57 and maintains 
the bridge of the trunk line closed at contact 
20. Assuming the party at station I has 
communicated with the party at station II, 
either may then connect with the trunk line 
by depressing the trunk key T at that sta 
tion, the conditions brought about being the 
same in either case. Let us assume, how 
ever, that the party at station I desires to 
transfer the call to station II. After call 
ing up station II in the above manner, he 
instructs the party at that station to answer 
over the trunk line. The party at station II 
then depresses his trunk key T, and in so do— 
ing releases his answering key A, leaving his 
telephone set connected only with the trunk 
line. The party at station II is now in posi 
tion to talk with the outside calling party. 
The circuits established through the connec 
tions of station II are substantially the same 
as those hereinbefore traced from the trunk 
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line through station I and may be readily - 
followed without further description. 

Since at the time the trunk key T at sta 
tion II was operated, the short circuit of 
relay M’ was open at contact 29 of relay M, 
as hereinbefore described, the current of the 
trunk line operates the relay M’ upon the de 
pression of said trunk key T. The relay M’ 
by its operation closes contact 58, thereby 
short circuiting the winding of relay M. 
The consequent deénergization of relay M 
results in the opening of contact 20 and the 
closing of contact 29. The opening of con 
tact 2O removes the holding bridge of the 
trunk line. The closing of contact 29 short 
circuits relay M’ as hereinbefore described. 
The short circuiting of relay M’ removes the 
impedance of said relay from the circuit of 
the trunk line, after said relay has per 
formed its useful function. The resistance 
52 is placed in series with relay M to prevent 
short circuiting the battery at the time relay 
M’ operates. Upon the party at station II 
hanging up the receiver, the direct current 
continuity of the trunk line is destroyed at 
the switchhook contact, and the usual dis 
connect signal is given at the central office. 
In case the party at station II, after an 

swering over the trunk line, desires to com 
municate with a party at some other local 
station, he would proceed in the usual man 
ner, that is, would place the receiver on the 
hook so as to give a disconnect signal at the 
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central o?ice and then subsequently take the 
receiver from the hook, depress the local key 
of the station desired and then the ringing 
key in the manner hereinbefore described. 
It is apparent that after the disconnect 
signal has been given to the central office 
operator, resulting in the removal of the 
plug from the jack, the polarized relay P 
cannot operate its contacts and in conse 
quence the operation of the party at station 
I in calling a local station does not affect 
the trunk line. 

It will be noted that the local, trunk or 
answering key last operated remains locked 
down until the subsequent operation of one 
of said keys. Assume that the party at sta 
tion II found his trunk key depressed, and, 
in responding to the ringing of the bell b 
in above described method of transferring a 
call, should remove the telephone receiver 
from the hook before depressing the answer 
ing key A. wWhile this would remove the 
holding bridge of the trunk line, the subse— 
quent operation of the answering key A 
would restore the same, the operation being 
identical with that performed in transfer 
ring a call. Assume further that a party 
who wishes to call up a local station ?nds 
his trunk key depressed. By taking the tele 
phone receiver from the hook and then de 
pressing the local key corresponding to the 
station desired, he would perform the initial 
operations of calling up said station. It is 
evident that under these conditions it is 
essential that the relay P should not operate. 
Hence the importance of that feature of our 
invention which consists in the provision of 
a relay P which will not respond to the 
normal current How in the trunk line. 
The connection of the circuit including 

the telephone set with the trunk line is con 
trolled at the normally open contacts 23, 26 
of the trunk key. The connection of the 
telephone set with a local line is controlled 
at the normally closed contacts 15 and 45 of 
the trunk key T. These contacts 15 and 45 
are provided in order that when the trunk 
key is in its actuated position, the lines of 
the intercommunicating system will be cut 
oif from the trunk line, and the telephone 
circuit will not be connected by the actua 
tion of a local or answering key with a local 
line until the trunk key has been released. 

1. The combination with an intercom 
municating telephone system, of a trunk 
line multipled with two or more stations of 
said system, switching means at each of said 
stations for connecting the telephone set 
thereof to said trunk line, a path in substi 
tute of the telephone for maintaining the 
direct current continuity of the trunk line, 
and a relay associated with the trunk line 
for controlling the insertion of said substi 
tute path, said relay being unresponsive to 

B 

the normal current of said trunk line, but 
being responsive when the central o?ice 
operator has plugged into the trunk line. 

2. The combination with an intercom 
municating telephone system, of a trunk 
line multipled with two or more stations of 
said system, switching means at each of said 
stations for connecting the telephone set 
thereof to said trunk line, a path in substi 
tute of the telephone for maintaining the 
continuity of the trunk line, a relay asso 
ciated with the trunk line for controlling 
the insertion of said substitute path, said 
relay being unresponsive to the normal cur 
rent of said trunk line, but being respon 
sive when the central office operator has 
plugged into the trunk line, and switching 
means at each of said stations for closing the 
circuit of said relay. 

3. The combination with an intercom 
municating telephone system, of a trunk 
line leading from a central o?ice exchange 
and multipled with two or more stations 
of said system, switching means at each of 
said stations for connecting the telephone 
set thereof to said trunk line, a path in sub— 
stitute of the telephone for maintaining the 
continuity of the trunk line, a polarized 
relay associated. with the trunk line for con 
trolling the insertion of said substitute path, 
and means for reversing the ?ow of current 
in the trunk line when the central office 
operator plugs into said trunk line. 

4. The combination with an intercom 
municating telephone system, of a trunk line 
leading from a central o?ice exchange and 
multipled with two or more stations of said 
system, switching means at each of said 
stations for connecting the telephone set 
thereof to said trunk line, a path in substi 
tute of the telephone for maintaining the 
continuity of the trunk line, a polarized 
relay associated with the trunk line for con 
trolling the insertion of said substitute path, 
means for reversing the ?ow of current in 
the trunk line when the central o?ice oper— 
ator plugs into said trunk line, and switch 
ing means at each of said stat-ions for clos 
ing the circuit of said relay. 

5. The combination with an intercom 
municating telephone system, of a trunk 
line leading from a central o?ice exchange 
to said interc-ommunicating system and mul 
tipled with two or more stations thereof, a 
trunk key and one or more local keys at 
said stations for connecting the telephone 
set of a station to the trunk line or to a 
local line of the system, respectively, apolar 
ized relay in a normally-open bridge of the 
trunk line adapted to be momentarily closed 
upon the operation of a local key at the 
time the trunk key of that station is in its 
operated position, a connecting circuit at 
the central o?ice adapted when connected to 
the trunk line to reverse the battery connec 

70 

75 

80 

85 

90 

95 

100 

105 

110 

115 

120 

125 

130 



15 

20 

25 

30 

35 

45 

55 

6 

tion of said trunk line, a bridgeofthe trunk 
line constituting a holding circuit in sub 
stitute of the telephone set, and circuits con~ 
trolled by said polarized relay for control- 
ling the closure of said holding circuit. 

6. The combination ‘with an intercom 
municating telephone system, of a trunk 
line leading from a central o?ice exchange 
to said intercommunicating system and mul 
tipled with two or more stations thereof, a 
trunk key, and one or more local keys at 
said stations for connecting the telephone 
set of a station to the trunk line or_to a 
branch local line of the system, respectively, 
a movable locking plate common to_ said 
keys, a bridge of the trunk line including a 
normally open contact of said trunk key 
and a normally open contact controlled by 
said plate, a polarized relay included in said 
bridge, a connecting circuit at the central 
office adapted when connected to,the trunk 
line to reverse the battery connection of said 
trunk line, a bridge of the trunk line con 
stituting a holding circuit in substitute of 
the telephone set, and circuits controlled by 
said polarized relay for controllmg the clo 
sure of said holding circuit. 

7 . The combination with an intercom 
municating telephone system, of a trunk line 
leading from a central o?ice exchange to 
said intercommunicating system and multi 
pled with two or more stations thereof, a 
trunk key and one or more local keys at said 
stations for connecting the telephone set of 
a station to the trunk line or to a local line 
of the system, respectively, a movable lock 
ing plate common to said keys, a bridge of 
the trunk line including a normally open 
contact of said trunk key and a normally 
open contact controlled by said plate, a po 
larized relay included in said bridge, a hold 
ing relay responsive to the operation of said 
polarized relay, a locking circuit for said 
holding relay, a bridge of the trunk line 
constituting a holding circuit in substitute 
of a telephone set, a contact in said holding 
circuit closed by the energization of said 
holding relay, and a connecting circuit at 
the central o?ice adapted when connected to 
the trunk line to reverse the battery connec 
tion of said trunk line and thereby to con 
trol the operation of said polarized relay. 

8. The combination with an intercom 
municating telephone system, of a trunk line 
leading from a central office exchange to 
said intercommunicating system and multi 
pled with two or more stations thereof, a 
trunk key and one or more local keys at 

' said stations for connecting the telephone 
60 set of a station to ‘the trunk line or to a 

local line of the system, respectively, a mov 
able locking plate common to said keys, a 
bridge of the trunk line including a nor~ 
mally open contact of said trunk key and a 
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normally open contact controlled, by said 
plate, a polarized relay included in. said 
bridge, a holding relay responsive to the 
operation of said polarized relay, a locking 
circuit for said holding relay, a bridge of 
the trunk line constituting a holding cir— 
cuit in substitute of a telephone set, a con 
tact in said holding circuit closed by the 
energization of said holding relay, a con 
necting circuit at the central of?ce adapted 
when connected to the trunk line to reverse 
the battery connection of said trunk line 
and thereby to control the operation of said 
polarized relay, a clearing-out relay in series 
with the trunk line adapted when energized 
to open said locking circuit of said holding 
relay, and a short circuit of said clearing 
out relay closed upon the deénergization of 
said holding relay. , 

9. In an intercommunicating ‘telephone 
system having a trunk line leading from a 
central exchange to said system and multil 
pled with two or more stations thereof, a 
telephone set at each of said stations, a 
trunk key and one or more local keys for 
connecting said telephone set to the trunk 
line or to a local line of the intercommum 
eating system respectively, a holding bridge 
of the trunk line in substitute of the tele 
phone set for maintaining the continuity oi 
the signaling circuit of said trunk line, a 
polarized relay in a normally open bridge 
of the trunk line, said polarized relay con 
trolling the substitution of the holding 
bridge for the tele hone set, a connecting 
circuit at the centra o?ice exchange adapted 
when connected with the trunk line to estab 
lish a flow of current over the trunk line for 
operating said polarized relay, and means 
automatically operated by the depression of 
a local key at the time a trunk key is in its I. ' 
operated position for closing the circuit 01 
said polarized relay. ' 

10. In an intercommunicat-ing telephone 
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system having a trunk line leading from a- ' 
central exchange to said system and multi 
pled with two or more stations thereof, a 
telephone set at each of said stations, a 
trunk key and one or more local keys for 
connecting said telephone set to the trunk 
line or to a local line of the intercommunl 
eating system respectively, a holding bridge 
of the trunk line in substitute of the tele 
phone set for maintaining the continuity of 
the signaling circuit of said trunk line, a 
polarized relay in a normally open bridge 
of the trunk line, said polarized relay con 
trolling the substitution of the holding 
bridge for the telephone set, a1 connecting 
circuit at the central o?ice exchange adapted 
when connected with the trunk line to estab 
lish a flow of current over the trunk line 
for operating said polarized relay, means 
automatically operated by the depression of 
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av local key at the time a trunk key is in its 
operated position for closing the circuit of 
said polarized relay. and thereby substitut 
ing said holding bridge of the trunk line 'l'or 
the telephone. set. and a relay in series with 
the trunk line and adapted to be energized 
by the subsequent depression of a trunk key 
at any one of said stations to remove said 
holding bridge. 

11. A telephone central station. a trunk 
line extending therefrom. an inter-communi 
cating telephone system. means for uniting 
the telephone sets of the intereommunicating 
system to the trunk, a circuit. for holding a 
central station signal and which may be 
substituted for said telephone sets, means 
for controlling the substitution of the hold 
ing circuit. and means operable from the 
central station for preparing for the opera 
tion of the controlling means. 

12-. The combination with an intercom 
munieating telephone system. of a trunk line 
connected therewith. switching mechanism 
for the telephone sets of the intercommuni 
eating system, locking means for the switch 
ing mechanism, a holding bridge of the 
trunk line which may be substituted for said 
telephone sets. means for effecting the sub 
stitution of the bridge. and means for con 
trolling such substitution and including a 
contact operable by the locking means. 

13. The combination with an intercom 
municating system. of a trunk line connected 
to a central station multipled at a plurality 
of stations of said system, switching means 
for interconnecting said stations and for 
connecting said stations to the trunk line, a 
holding bridge for said trunk line adapted 
to be substituted for a station. and means 
to etl'ect. such substitution under the joint 

control of said station and the central sta 
tion. 

_ ll’. The combination with an intercom~ 
munieating telephone system. olf a trunk line 
connected to a central station multipled at av 
plurality of stations of said system‘ switch 
ing means for interconnecting said stations 
and for connecting said stations to the trunk 
line, locking means for said switching mech— 
anism. a holding bridge for said trunk line 
adapted to be substituted for a station, and 
means to effect such substitution under the 
joint control of said locking means and the 
central station. 

15. The combination with an intercom 
municating telephone system, of a trunk line 
connected to a central station multipled at a 
plurality of stations of said system, switch 
ing means for interconnecting said stations 
and for connecting said stations to the trunk 
line, a- holding bridge for said trunk line 
adapted to be substituted for a station, and 
a- polarized relay operable to effect such sub— 
stitution under the joint control of a sta 
tion and the central station. 
In witness whereof, we hereunto subscribe 

our names this 5th day of November A. D., 
1907 and this 9th day of November. 1907, 
respectively. 

JOHN N. lVALLACE. 
EDlVARD B. CRAFT. 

“Witnesses to signature of John N. v\Val 
lace: 

JoHX F. PFEIFFER, 
L. J. SHADBOLT. 

Witnesses to signature of Ed and ll. 
Craft: 

J. J. LYNG, 
C. G. S'rorr. 

It is hereby certi?ed that in Letters Patent No. 970,975, granted September 20, 

1910, upon the application of John N. lWallace, of La Grosse, Wisconsin, and Edward 

B. Craft, of Chicago, Illinois, for an improvement in “Private-Branch-Intercommu 

nicating Telephone Systems,” an error appears in the printed speci?cation requiring 

correction as follows: Page 2, line etO, for the Word “ coiled” read called; and that 

the said Letters Patent should be read with this correction therein that the same 

may conform to the record of the case in the Patent O?ice. 

Signed and sealed this 20th day of May, A. D., 1913. 

[SEAL] C. O. BILLINGS, 

Acting Commissioner of Patents. 
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av local key at the time a trunk key is in its 
operated position for closing the circuit of 
said polarized relay. and thereby substitut 
ing said holding bridge of the trunk line 'l'or 
the telephone. set. and a relay in series with 
the trunk line and adapted to be energized 
by the subsequent depression of a trunk key 
at any one of said stations to remove said 
holding bridge. 

11. A telephone central station. a trunk 
line extending therefrom. an inter-communi 
cating telephone system. means for uniting 
the telephone sets of the intereommunicating 
system to the trunk, a circuit. for holding a 
central station signal and which may be 
substituted for said telephone sets, means 
for controlling the substitution of the hold 
ing circuit. and means operable from the 
central station for preparing for the opera 
tion of the controlling means. 

12-. The combination with an intercom 
munieating telephone system. of a trunk line 
connected therewith. switching mechanism 
for the telephone sets of the intercommuni 
eating system, locking means for the switch 
ing mechanism, a holding bridge of the 
trunk line which may be substituted for said 
telephone sets. means for effecting the sub 
stitution of the bridge. and means for con 
trolling such substitution and including a 
contact operable by the locking means. 

13. The combination with an intercom 
municating system. of a trunk line connected 
to a central station multipled at a plurality 
of stations of said system, switching means 
for interconnecting said stations and for 
connecting said stations to the trunk line, a 
holding bridge for said trunk line adapted 
to be substituted for a station. and means 
to etl'ect. such substitution under the joint 

control of said station and the central sta 
tion. 

_ ll’. The combination with an intercom~ 
munieating telephone system. olf a trunk line 
connected to a central station multipled at av 
plurality of stations of said system‘ switch 
ing means for interconnecting said stations 
and for connecting said stations to the trunk 
line, locking means for said switching mech— 
anism. a holding bridge for said trunk line 
adapted to be substituted for a station, and 
means to effect such substitution under the 
joint control of said locking means and the 
central station. 

15. The combination with an intercom 
municating telephone system, of a trunk line 
connected to a central station multipled at a 
plurality of stations of said system, switch 
ing means for interconnecting said stations 
and for connecting said stations to the trunk 
line, a- holding bridge for said trunk line 
adapted to be substituted for a station, and 
a- polarized relay operable to effect such sub— 
stitution under the joint control of a sta 
tion and the central station. 
In witness whereof, we hereunto subscribe 

our names this 5th day of November A. D., 
1907 and this 9th day of November. 1907, 
respectively. 

JOHN N. lVALLACE. 
EDlVARD B. CRAFT. 

“Witnesses to signature of John N. v\Val 
lace: 

JoHX F. PFEIFFER, 
L. J. SHADBOLT. 

Witnesses to signature of Ed and ll. 
Craft: 

J. J. LYNG, 
C. G. S'rorr. 

It is hereby certi?ed that in Letters Patent No. 970,975, granted September 20, 

1910, upon the application of John N. lWallace, of La Grosse, Wisconsin, and Edward 

B. Craft, of Chicago, Illinois, for an improvement in “Private-Branch-Intercommu 

nicating Telephone Systems,” an error appears in the printed speci?cation requiring 

correction as follows: Page 2, line etO, for the Word “ coiled” read called; and that 

the said Letters Patent should be read with this correction therein that the same 

may conform to the record of the case in the Patent O?ice. 

Signed and sealed this 20th day of May, A. D., 1913. 

[SEAL] C. O. BILLINGS, 

Acting Commissioner of Patents. 
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It is hereby certi?ed that in Lrtterh~ Patent No. $>7(J,$P75, granted September 20, 

1910, upon the application of John N. Wallace, of La Crossc, Wisconsin, and Edward 

B. Craft, of Chicago, Illinois, for an in'lprovelnont in “l’rivnte-Branch-Intercommu~ 

nicating Telephone Systems,” an error appears in the printed speci?cation requiring 

correction as follows: Page 2, line 40. for the word “coilet ” read called; and that 

the said Letters Patent should be read with this correction therein that the same 

may conform to the record of the case in the Patent O?ice. 

Signed and sealed this 20th day of May, A. D., 1913. 

[SEAL] (J. C. BILLINGS, 

Acting Commissioner of Patents. 
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