
J. L. McQUARRIE, 
PRIVATE BRANCH INTERCOMMUNICATING TELEPHONE SYSTEM, 

1907, APPLICATION FILED NOW, 28 

Patented Aug. 17, 1909. 

ossew. s. salam co. PHOTO-LITOGRAPHERS, WAshtºrºº. º. º 

  

  

  

  

  



O 

5 

20 

25 

3 5 

45 

55 

UNITED STATES PATENT OFFICE. 
JAMES L. McQUARRIE, OF OAKPARK, ILLINOIS, ASSIGNOR TOWESTERN ELECTRIC COMPANY, 

OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS. 

PRIVATE BRANCH INTERCOMMUNICATING TELEPHONE SYSTEM. 

No. 931,138. 

To all whom it may concern: 
Be it linown that I, JAMES L. McQUARRIE, 

citizen of the United States, residing at Oak 
Park, in the county of Cook and State of 
illinois, have invented a certain new and 
useful Improvement in Private Branch In 
tercommunicating Telephone Systems, of 
which the following is a full, clear, concise, 
and exact description. 
My invention relates to a private branch 

eXchange telephone system, embodying an 
intel'communicating System, and also pro 
Viding for outside connections with the cen 
ti'al office exchange. 
My 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 
with another local station without causing a 
disconnect signal at the central office during 
the interval of such use. 
The object of my invention is to provide a 

simple and efficient arrangement of circuits 
and apparatus for effecting these operations. 
My invention provides means at two or 

more stations of an intercommunicating sys 
tem for maintaining the circuit continuity 
of a trunk line leading to said intercommu 
nicating system from the central office ex 
change, Said means being in addition to and 
in substitution of the telephone set at said 
stations. By such arrangement, means are 
provided for holding a calling line while the 
telephone set which was used in answering 
the call is being utilized for communicating 
with another local station. Likewise, my 
invention provides means whereby said call 
may be transferred to another station with 
out the act of transferring causing a discon 
nect signal at the central office. Likewise, 
lmy invention also provides means for hold 
ing a trunk line while the station at which 
the call is received has communication with 
another local station, without the central 
office operator hearing the conversation. 

In a co-pending application, Serial No. 
403,510, filed November 23, 1907, I have 
shown an arrangement of circuits and ap 
paratus for accomplishing the results above 
mentioned. 
The present invention consists of an ar 

rangement of circuits and apparatus where 
by a call received over a trunk line may be 

s 
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&nSWered at any One of two or more stations 
of an intercommunicating system and where 
by a path in substitute of the telephone set 
may be closed to maintain the continuity of 
the trunk line, while the telephone with 
which the call was answered is used for com 
municating with another of said stations, 
and whereby, in turn, the telephone at either 
of Said stations may be substituted for said 
Substitute path by merely operating a key to 
connect the telephone set of that station with 
tlhe trunk dine. 
One feature of the invention consists in 

the means of controlling the continuity of 
the aforementioned substitute path, said 
means consisting of a relay, the winding of 
which does not receive current from the 
trunk line, and which is not affected, there 
fore, when the trunk line current may be in 
terrupted, but is under the sole control of 
the stations of the intercommunicating sys 
tem. The Source of current for this con 
trolling relay may be a battery located at 
the private branch exchange, but I do not 
limit myself to such source of current. 

Other features of this invention relate to 
the particular structure and arrangement of 
the Switch keys at the stations of the inter 
communicating system, and also to the cir 
cuits controlled by Said keys. 
These and other features of my present 

invention may be more readily understood 
by reference to the accompanying drawing, 
which is a diagram of circuits and appara 
tus which may be employed. 
For sake of clearness, only two stations 

Of the intel'communicating system and one 
trunk line terminating therein, are shown, 
it being obvious that as many trunk lines 
may be employed as may be deemed neces 
Sary, and that the stations of the system 
may be duplicated within the usual limits. 
Each station is provided with local keys 
asSociated with the local lines of every other 
station, those at station I being designated 
L°, and those at station II L. Each station 
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 
line selected by the operation of the local 
key. At each station is the usual call bell b, 
the circuit through which is closed at the 
switch contacts when the receiver is on its 
hook. The battery B furnishes the source 
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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 and a transfer key K, the func 
tion and operation of which will hereinafter 
be more fully referred to. 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 
any key already locked down. The manipu 
lation of key R., however, has no effect on 
any other key, and said key is not adapted 
to be locked down by the plate D. 

Considering first merely the interconn 
municating features of the system illustrated 
in the drawings, each local station, as shown, 
for example, at station I and station II, is 
equipped with the usual telephone set com 
prising a transmitter it receiver r, and in 
duction coil E. Corresponding with each 
station is a local line 1, 1’, and 2, 2, re 
spectively, connected with a common bat 
tery B through the usual retardation coils C. 
The mannel' in which a subscriber at one 

station may call up another station is ob 
vious. For example, if the subscriber at 
station I desires to communicate with station 
II lhe will remove his receiver º from its 
switch hook h, and depress key L*, thus clos 
ing contacts 3, 4, and connecting his tele 
phone set with local line 2, 2". He will then 
depress his ringing key IR, thereby closing 
contacts 5 and 6, whereupon, if the called 
line is not in use, current will flow from 
battery IB through conductor 7, contact 5, 
l'esistance S, conductor 9, contact 3 of key 
L”, conductor's 10, 2, 11, 12, bell b, contact 13, 
conductors 14, 15, back to battery B". The 
subscriber at station II will respond by de 
pressing his answering key A. and by re 
moving his receiver 7 from its hook. Sta 
tions I and II are now connected for tele 
phonic communication, the telephone sets 
thereof being connected to local line 2, 2’, 
through local key L° of station I and 
answering key A of station II. Bridged 
across conductor's 2, 2", 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 standal'd Substation equipment of the tele 
phone set. A circuit is closed at station I, 
for example, from the conductor 2, through 
conductor 10, contact 3, conductor 9, trans 
mitter t switch hook h, winding 24 of induc 
tion coil E. conductor 25, contact 4, conduc 
tol 29 to conductor 29. The receiver 7 and 
condenser () are in shunt on transmitter t, 
and a circuit may be traced from transmitter 
t, through switch hook h, winding 28 of in 
duction coil E. condenser 6, receiver 7, con 
ductor 9, back to transmitter t. 
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The arrangement in connection with the 
signaling circuit described, provides means 
whereby the calling party is informed 
whether or not the station called is busy. 
At the time the party at station 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 r is connected through con 
ductor 9, to one side of said resistance, and 
the other terminal of the receive1 is connect 
ed to the other side of said resistance through 
conductor 16 and the closed contact 6 of the 
key R. The ringing of the bell () at station 
II causes a buzz in the receiver 7, due to the 
difference in potential across the terminals 
of l'esistance S, this l'esistance being in Series 
with the bell at station I. The current 
flowing through resistance S is intermittent, 
owing to the opening and closing of the cir 
cuit in the usual mannel in the contact of 
the bell b. The buzz denotes to the party 
at station I that the telephone at station 
is not in use, since if it were, contact 13 
would be open, the bell b at station i would 
not ring, and the party at station 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. I will now describe the 
circuits and arrangement whereby such a 
system may be connected to a central office 
exchange to provide for outside communica 
tion, and means permitting transferring of 
calls and preventing the display of a discoin 
nect signal during the interval of transfer. 
Conductors 17, 18 constitute a trunk line 

extending from the central office exchange 
to the intercommunicating system. Said 
trunk line is multipled, as shown, with each 
station of the intercommunicating system. 
A signal bell b is associated with the trunk 
line in a manner to give a signal at the sta 
tions at which it is desired to answer calls 
received over the trunk line. The bell () 
may be located, for example, at Some point 
where it can be heard from any station. As 
heleinbefore stated, each of the stations with 
which the trunk line is multipled is pro 
vided with a trunk key T and a transfer key 
IS, associated with the trunk line. The 
trunk key, when depressed, closes a pair of 
contacts adapted to connect the telephone 
Set of that station to the trunk line. The 
function of the transfer key K is to establish 
conditions to maintain the continuity of the 
trunk line in substitution of the telephone 
set, thus enabling that station to call up and 
communicate with any other station without 
giving a disconnect signal at the central of. 
fice. 
tinuity of the trunk line is maintained over 
a bridge of the line extending from con 
ductor 18 to conductor 17 through conductor 

As shown in the drawing, such con 
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19, including the bell bº, contact. 20 of a dif 
ferential relay M, and conductor 21, said 
bridge being normally open at contact 20. 
The depression of the transfer key K serves 
to energize one winding of the relay M and 
thus to close its contact. 20 and to maintain 
the continuity of the trunk line over the 
bridge, the circuit for the relay M being 
thereafter maintained through contact 38 in 
substitution of key K. 

Associated with each trunk key T is a 
Way-down contact 40 which is closed when 
said key is completely depressed by the op 
erator, but which is not closed when the key 
is innerely held down iun its usual locked po 
sition by the plate D. The stem S of key 
T is of such length that said key may be 
depressed sufficiently to close the way-down 
contact 40. When the pressure is removed 
from said key, the key rises in the usual 
manner until the collar l thereof engages 
with the underside of the plate D, said plate 
holding the key locked in this latter posi 
tion with the pair of contacts which connects 
the telephone set with the trunk line closed 
but with the way-down contact open. The 
closing of said way-down contact performs 
no function unless the relay M is already 
energized by the prior operation of a trans 
fer key, in the manner hereinbefore de 
scribed, at which time it may close the cir 
cuit of a neutralizing winding on relay M. 
When a transfer key at any station has been 
operated so as to energize the relay M, the 
subsequent operation of a trunk key, in con 
necting the telephone set at any of the sta 
tions to the trunk line, closes a circuit 
through the other winding of the differen 
tial relay, which differential windings thus 
Ineutralize the magnetizing effect of each 
other. The resultant de?nergization of relay 
M opens contact 20 in the bridge across the 
trunk line. In the drawings, the battery 
B is shown as the source of current for the 
diferential relay M. 

It is apparent that a call over the trunk 
line may be answered at any station with 
which the trunk line is multipled, and the 
answering station may thereafter Secretly 
communicate with any other station. Without 
giving a disconnect signal at the central 
office. Furthermore, the answering station 
may then either renew the conversation with 
the calling party, or request the called party 
to answer over the trunk line. 
The operation of the system as a whole 

is as follows: Assume that a call is received 
over the trunk line, and is answered at sta 
tion I. The party at said station removes 
his receiver from its hook and depresses 
trunk key T. Current then flows from the 
central office over conductor 17 of the trunk 
line, through conductor 22, contact 23 of ???? ??? 

the key T. conductor 9, transmitter t, switch 
hook h, winding 24 of induction coil E, con 

ductor 25, contact 26 of key T, conductor 
27, and conductor 18 of the trunk line to 
central office. This completes the circuit 
continuity of the trunk line and establishes 
conditions at the central office which show, 
in the usual manner, that the call has been 
answered. As hereinbefore mentioned, a 
standal'd telephone set is employed, and 
hence a further description thereof is un 
Inecessary. Station I is now so connected to 
the trunk line that conversation can take 
place between the private branch exchange 
party and the calling party, connected 
through the central eXchange, the party at 
station I controlling the central office sig 
llals in the usual manner, that is, by means 
of his switch hook. If the party at station I 
low wishes to call up any other station of the 
intercommunicating system for any pur 
pose, as, for example, to receive instructions, 
Ol' to transfer the call, he presses down the 
transfer key K, which key is then held down 
by the plate D. By depressing key K, the 
key T is released, and the beforementioned 
bridge is placed across the trunk line con 
ductor's II, 18, thus maintaining the con 
tinuity of the signaling circuit of that line, 
and leaving the party at station I at liberty 
to use his telephone for calling up any other 
station of the private branch exchange. 
The circuit conditions brought about by 

depressing transfer key K are as follows: 
Current flows from battery B", through con 
ductor 30, winding 31 of relay M, conductors 
32, 33, contact 34 of key K, conductor 35, 
contact 36, conductors 37, 46, 15, back to bat 
tery B". The closure of this circuit causes 
relay M to become energized, closing contacts 
20, 3S, thereof. The relay I is now locked 
up through the closed contact 38. The clo 
sul’e of contact 20 short-circuits the con 
denser c' and provides a path for direct cur 
lent across the trunk line, as hereinbefore de 
scribed. The act of depressing key K has 
released the key T, thereby disconnecting 
the telephone set of station from the trunk 
line. It will be seen, therefore, that by op 
erating key K the party at station I substi 
tutes another bridge than the telephone set 
across the trunk line, said bridge including 
contact 20 of the relay M. The party at sta 
tion is now free to communicate with any 
other local station in the manner hereinbe 
fore described, and in the meantime a dis 
connect signal at the central office is not dis 
played. In depressing the key L° to call up 
station II, for example, the key K at station 

is released, opening the contact 34, but not 
deinergizing relay M, since said 'elay, as be 
fore stated, is locked up through its own 
contact 3s. Assi uning the party at station I 
has continicated with the party at station 
it, either may then connect with the trunk 
line by depressing the trunk key T at that 
station, the conditions brought about being 
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the same in either case. Let us assume, 
however, that the party at station I desires 
to transfer the call to station II. After 
calling up station II in the usual 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, leaving his 
telephone set connected only with the trunk 
line. The party at station II is now in po 
sition 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 
line through station I and may be readily 
followed without further description. 
When the party at station II answers 

over the trunk line by completely depressing 
the key T, the contact 40 is closed. Current 
then flows from battery B through con 
ductor 30, conductor 41, contact 40, conduc 
tol's 42, 43, winding 44 of relay M, conductor 
32, contact 38 of relay R, conductors 45, 46 
and 15, back to battery B. The opposing 
currents in windings 44 and 31 of relay M 
will each neutralize the magnetizing effect 
of the other, and hence relay M will be de 
magnetized. The bridge across the trunk 
line is now open at contact 20 of relay M. 
The circuit continuity of the trunk line is 
maintained, however, through the telephone 
set at station II. The contact 40 of key Tre 
mains closed only So long as the party at sta 
tion II keeps said key completely depressed. 
Upon removal of the finger from key T said 
key moves upward a sufficient distance to 
open contact 40, but is held locked down by 
plate D to maintain the other contacts of 
said key in their closed position. Upon the 
party at station. It hanging up his receiver, 
the continuity of the circuit of the trunk 
line is destroyed at the contacts of the 
switch hook, and the usual disconnect signal 
is given at the central office exchange. It 
will be observed that substantially the same 
conditions apply whether a call received 
over the trunk line is actually transferred 
from the station answering the call to an 
other one of the local stations or whether 
the answering station, Without losing con 
nection with the trunk line, merely talks 
with another station, as for example, for the 
purpose of obtaining information. Hence 
it will be understood the terms “transfer 
and “transfer-key', in their broad sense, are 
applicable to both of the above-mentioned 
conditions. 

I claim: 
1. In a telephone system, the combination 

with a plurality of subscriber's stations, of 
a trunkline multipled with said stations, a 
telephone set at each station adapted to be 
connected to the trunk line, a bridge of the 
trunk line, in substitute of the teleplone set, 
for maintaining the circuit continuity of the 
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trunk line, a holding relay controlling said 
bridge, a circuit for said relay having a 
Source of current independent of the current 
over said trunk line, and Switching mechan 
ism at each of said stations for connecting 
the telephone set of that station to the trunk 
line and for controlling the magnetization 
or demagnetization of said holding relay. 

2. In a telephone system, the combination 
with a plurality of subscribers’ stations, of a 
trunk line multipled with Said stations, a 
trunk key at each of Said stations having 
contacts controlling the connection of the 
telephone set of that station to the trunk 
line, a bridge of the trunk line, in substitute 
of the telephone Set, for maintaining the 
circuit continuity of the trunk line, a hold 
ing relay controlling said bridge, a circuit 
for said relay having a source of current in 
dependent of the current over said trunk 
line, and a transfer key at each of Said sta 
tions for closing a circuit through said hold 
ing l'elay. 

3. In a telephone system, the combination 
with a plurality of subscribers' stations, of a 
trunk line multipled with said stations, a 
trunk key at each of said stations having 
contacts controlling the connection of the 
telephone set of that station to the trunk 
line, a bridge of the trunk line, in substitute 
of the telephone set, for maintaining the cir 
cuit continuity of the trunk line, a holding 
relay controlling said bridge, a circuit for 
said relay having a source of current inde 
pendent of the current over said trunk line, 
a transfer key at each of said stations for 
closing a circuit through said holding relay, 
and a locking circuit for said relay closed 
upon the energization thereof. 

4. In a telephone system, the combination 
with a plurality of subscribers stations, of 
a trunkline multipled with said stations, a 
trunk key at each of Said stations having 
contacts controlling the connection of the 
telephone set of that station to the trunk 
line, a bridge of the trunk line, in Substitute 
of the telephone set, fol' maintaining the cir 
cuit continuity of the trunk line, a holding 
relay controlling said bridge, a circuit for 
said relay having a source of current inde 
pendent of the current over said trunk line, 
a transfer key at each of said stations for 
closing a circuit through said holding relay, 
a locking circuit for said relay closed upon 
the energization thereof, and a circuit under 
the control of the trunk key at each of said 
stations for effecting the de&nergization of 
said holding relay. 

5. In a telephone system, the combination 
with a plurality of subscribers stations, of a 
trunk line multipled with said stations, a 
telephone set at each station adapted to be 
connected to the trunk line, a bridge of the 
trunk line, in substitute of the telephone set, 
for maintaining the circuit continuity of the 
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trunk line, a differential relay controlling 
said bridge, a circuit for said relay having 
a source of current independent of the cur 
rent over said trunk line, and switching 
lmechanism at each of said stations for con 
necting the telephone set of that station to 
the trunk line and for controlling the mag 
netization or demagnetization of said differ 
ential relay. 

(5. In a telephone system, the combination 
with a plurality of subscribers stations, of 
a trunk line multipled with said stations, a 
tl'unk key at each of said stations having 
contacts controlling the connection of the 
telephone set of that station to the trunk 
line, a bridge of the trunk line, in substitute 
of the telephone set, for maintaining the cir 
cuit continuity of the trunk line, a differ 
ential relay controlling said bridge, a trans 
fel key at each of said stations for closing 
a circuit through one of the windings of 
Said relay, and a contact adapted when 
closed by the subsequent operation of a trunk 
key at any of Said stations to also close a 
circuit through the other winding of said 
relay. 

7. In a telephone system, the combination 
with a plurality of subscribers stations, of 
a trunk line multipled with said stations, a 
trunk key at each of said stations having 
contacts controlling the connection of the 
telephone set of that station to the trunk 
line, a bridge of the trunk line, in substi 
tute of the telephone set, for maintaining 
the circuit continuity of the trunk line, a 
differential relay controlling said bridge, a 
transfer key at each of said stations for 
closing a circuit through one of the wind 
ings of said relay, a locking circuit for said 
winding closed upon the energization of 
said relay, and a contact adapted when 
closed by the subsequent operation of a 
trunk key at any of said stations to also 
close a circuit through the other winding of 
Said relay. 

8. In a telephone system, the combination 
with a plurality of subscribe's stations, of a 
trunk line multipled with Said stations, a 
trunk key at each of said stations having 
contacts controlling the connection of the 
telephone set of that station to the trunk 
line, a bridge of the trunk line, in substi 
tute of the " telephone set, for maintaining 
the circuit continuity of the trunk line, a 
differential relay controlling said bridge, 
a transfer key at each of said stations for 

closing a circuit through one of the wind 
ings of said relay, and a way-down contact 
at each of said stations associated with the 
trunk keys and adapted when closed by the 
Subsequent operation of a trunk key at any 
of said stations to also close a circuit through 
the other winding of Said relay. 

9. In a telephone system, the combination 
With a plurality of subscribers stations, of a 
trunk line multipled with said stations, a 
trunk key at each of said stations having 
contacts controlling the connection of the 
telephone set of that station to the trunk 
line, a bridge of the trunk line, in substitute 
of the telephone set, for maintaining the cir 
cuit continuity of the trunk line, a differ 
ential relay controlling said bridge, a trans 
felt key at each of said stations for closing 
a circuit through one of the windings of said 
relay, a locking circuit for said winding 
closed upon the energization of said relay, 
and a way-down contact at each of said 
stations associated with the trunk keys and 
adapted when closed by the Subsequent oper 
ation of a trunk key at any of said stations 
to also close a circuit through the other 
winding of said relay. 

10. In a telephone system, the combina 
tion with a plurality of subscribers’ stations, 
of a trunk line multipled with Said stations, 
a telephone set at each station adapted to be 
connected to the trunk line, a bridge for 
holding said trunk line in substitution of a 
telephone set, a differential relay controlling 
such substitution, and means for controlling 
the magnetization and demagnetization of 
said relay. 

11. In a telephone System, the combina 
tion with a plurality of subscribers’ stations, 
of a trunk line multipled with said stations, 
a telephone set at each station adapted to be 
connected to the trunk line, a bridge for 
holding said trunk line in substitution of 
a telephone set, a differential relay con 
trolling such substitution, a source of cur 
rent for said relay independent of the cur 
rent over said trunk line, and means for 
energizing one or both of the coils of said relay. 

In witness whereof, I, hereunto subscribe 
my name this ninth day of November A. D., 
1907. 

JAMES L. McQUARRIE. 
Witnesses: 

WIILLIAMI MCA. SMIITII, 
EDWARD IB. CRAFT. 
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