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To all whom it may concern:

Be it known that I, Janes L. McQUARRIE,
citizen of the United States, residing at Oak

“Park, in the county of Cook and State of

by 4

10

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

intercommunicating system, and also pro-
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viding for outside connections with the cen-

tral office exchange. Its object is to provide
an arrangement whereby local communica-
tion may be had between the parties at the
several stations in the private exchange
without the intervention of an operator, and
whereby the telephone used for answering
an outside call may be utilized for communi-

~cating with another local station without

29

causing a disconnect signal at the central
office during the interval of such use.

A further object is to provide for secret
communication between the station of the

~ intercommunicating system at which the call
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over the trunk line is received and any other
local station, without the central office opera-
tor hearing the conversation.

My invention consists in the provision of
means at two or more stations of an inter-
communicating system for maintaining the
circult continuity of a line leading to said

system from the central office exchange, said

means being in addition to and in substitu-
tion of the telephone set at said stations.
"My invention - thus
holding a’calling line while the telephone
set which was used in answering the call 1s

being utilized for communicating with

another local station. -

My invention further provides means
whereby said call may be transferred to
another station without the act of transfer-

ring establishing conditions at the central

office causing the display of a disconnect

signal.
My

invention also provides means for

holding a trunk line while the station at.

which the call is received has communication
with another local station, without the cen-
tral office operator hearing the connection.
In the preferred embodiment of my in-
vention, the trunk line from the central
office terminates in an intercommunicating

provides means for

‘local lines of every

| system and is multipled with the several

stations of such-system. Means are pro-
vided at each station for connecting that
station with the trunk line, and a circuit
closing device is also located at each station
for completing the circuit continuity of said
trunk line irrespective of the telephone set,
thus permitting  the disconnection of the
telephone set from the trunk line without
affecting the central office signals. Com-
munication may then be had from that sta-
tion to another over their local lines, with-
out the central office operator hearing the
conversation, while said circuit closing
vice is maintaining the continuity of the
trunk line to prevent the display of the dis-
connect signal to the central office. .

- My invention may be more readily under-

stood Dby reference to the accompanying

drawing, which 1s a diagram of circuits an
apparatus which may be employed.

IFor sake of clearness, only two stations of
the intercommunicating system and two
trunk lines 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.

Considering first merely the intercommu-
nicating feature of the system 1llustrated 1n
the drawing, each station, as shown for ex-
ample at station No. 1 and station No. 2,
is equipped with theé usual telephone set

- comprising a transmitter ¢ and a receiver 7.

Corresponding with each station is a local
line 1, 1* and 2, 22, respectively, connected
with a common battery I3 through the usual
retardation coils C. Each station 1is

de-

pro-
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vided with local keys assoclated with the

other station, those at
station No. 1 being designated L2, and those
at station No. 2 as I.”. For sake of uniform-

ity, the panels of local keys are identical 1n

structure, which, of course, leaves at each
station an idle key L corresponding to that
station. Kach station is also provided with
an answering key associated with its own
local line, as shown at A’ and AZ, of sta-
tions No. 1 and No. 2, respectively. Iach
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
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switch contacts when the receiver is on its 110
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| "_hook The battery B’ furmshes the source -

of ringing current.
It will be noted that with the exceptmn of
the ringing key R, all the keys at a station
5 are held locked down when depressed by
~ means of a plate D, and the depression of

one- key releases a,ny key already locked

- down. The manipulation of key R, how-
ever, has no etfect on any other key. '

10  The manner in which a subscriber at one
‘station may call up another station is obvi-
~ous. For example, 1f the subscriber at sta-
tion No. 1 desires to communicate with sta-

- tion No. 2, he will remove his receiver =
15 from its switch hook h, and depress key L7,
- thus closing contacts 3, 4 and connecting his
telephone set with local line 2, 22, He will
‘then depress his ringing key R thereby clos-

Ing contacts 5 and 6, whereupon, 1f the

20 called line 1s not i1n use, current will flow
from battery B’ through conductor 7, con-
tact 5, resistance 8, conductor 9, contact 3
o1 key | conductors 10, 28, 11, 12, bell b,

- contact 13 conductor 14: back to battery

25 B’. The subscriber at station No. 2 will

respond by depressing his answering key

A% and by removing his receiver r from its

hook. Stations 1 and 2 are now in tele-

phonic communication, their telephone sets
30 being connected to local line’ 2, 2%, through
- local key L2 and answermg key A’*‘ respec-

twely '

- The circuit ‘arrangement ]ust descrlbed

provides means whereby the calling party is

39 informed whether or not the station called
is busy. At the time the party at station
No. 1 depressed his ringing key R, current
was supplied for ringing the bell b at sta-

~ tion No. 2, said current flowing through re-

40 gistance 8. The terminals of the receiver r

are connected through conductors 9, 16 to
each side of said resistance. The rmgmg of
the bell b at station No. 2 causes a buzz

~'in the receiver 7, due to the difference in
45 potential across the terminals of resistance
8, this resistance being in series with the

. Dell at station Ne. 2. The current flowing
fhrough resistance 8 is intermittent, owing
to the opening and closing of the circuit in

50 the usual manner in the contact of the bell
b. The buzz denotes to the party at sta-

tion No. 1 that the telephone at station No.

2 1s not in use, since if i1t were, contact 13
- would be open, the bell & at station No. 2

°5 would not ring, and. consequently the party
at statlon No. 1 would not hear a buzz in his
recelver.

Tt will be observed that the arrangement

thus far described in detail provides what is

6? commonly deﬂgna,ted as an mtercommum-

cating system.. I will now describe the cir-
cuits and arrangement whereby such: a sys-
- tem may be connected to a central office ex-

s change to provide for outside communica-
9 tion, %and means permitting transferring of

unchanged during the interval of transfer.

'cal]s and maintaining central office signals

Conductors 17, 18 and 19, 20 are’ trunk :

‘himes No. 1 and No. 2, respectlvely, extend-

ing from the central office exchange to the

70

intercommunicating system. Each trunk is

multlpled as shown with each station of
the mtercommumcatmg system. HKach sta-
tion is provided with trunk keys T/, T2,
associated with trunk No. 1 and trunk No
2, respectively, and adapted when depressed
to connect the telephone set of that station

station is also provided with a transfer key
assoclated with each trunk line, those for

75

with the corresponding trunk line.  Each

80
trunk lmes No. 1 and No. 2, bemg indicaled

at K’ and K2, respectively. ' "The function of
said keys 1s to maintain the continuity of

the signaling circuit established over the
‘trunk line in substitution of the telephone
set, thus enabling that station to call up and

85

commumcate with any other station without '

| giving a disconnect signal at the central

office. Said transfer keys are held down

when depressed by means of a plate E, and

90
~are released by a magnet F which is ener- .

g1zed at the time the receiver at that station

1s returned to its hook, providing a transfer.
key had been prevmusly depressed. By

pressing down transfer key K’ or K2 a

05

bridge is placed across the corresponding

trunk line.” Such bridge preferably includes-

a resistance R’ and acts as. a holdmcr coil

in substitution of the telephone set for pre-

venting a disconnect signal from bemg dis-
played at the central office.

‘Signal bells s* and s? may be assocmted.
W1th the trunk lines in any manner to give

a signal at the station or stations at which

it 1s desired to answer an incom:ing call. 105

These bells may be located at some pomt
for example, where they can be heald from
any station.

100

It is apparent that a ca,]l over any one of .

the trunk lines may be answered at any

station, and the answering station may

therea.fter secretly communicate with any

other station without giving a disconnect

signal at the central office. Furthermore,
the answering station may then either renev
the conversation with the calling party, or
request the called local party to answer over

the trunk line.

The operation of the system as a Whole 1S
as follows: Assume that a call is received
over trunk line No. 1, and 1s answered at sta-

110
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120

tion No. 1. The arty at said station re- -
moves his receiver from its hook and de-

presses “trunk; kefr T’. Current then flows |

from the centra

office over conductor 17 14
| of the trunk line, through the conductor 21,-

i25

contact 22 of the key T/, conductor 23 c

switch hook %, transmitter ¢, conductor 24

ductar 18 of the trunk line to centml oﬁceu

“contact 25 of ke T, con uctor 26 and con-‘. | 1 30
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This cbmpletes the circuit continuity of the | the party at station No. 2 to answer over

trunk line and establishes conditions at the
central office which show, in the usual man-
ner, that the call has been answered. At
the same time a path for telephonic currents,

- 1n which is included the telephone receiver,

~ has been estgblished, which path 1s local to

10

the private
ary to the main line circuit. Such path may
be traced as follows: From conductor 18,

 through condenser G, winding 27 of induc-
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tion coil H, conductors 28, 29, contact 30 of
key T’, conductor 9, receiver r, switch hook
h, transmitter #, conductor 24, contact 25
of key T, conductors 26 and 18 back to the
point where condenser G connects to con-

“ductor 18. Station No: 1 is now so connect-

ed to trunk line No. 1 that conversation can

take place between the private branch ex-

change party and the calling party, con-
nected through the central exchange, the
party at station No. 1 controlling the cen-
tral office signals in the usual manner, that

‘1S, by -means of his switch hook. If the

party at station No. 1 now wishes to call
up any other station of the intercommuni-
cating system for any purpose, as for exam-
ple to receive instructions, or to transfer the

~call, he presses down the transfer key K’, |

which key is then held down by the plate
E. The closing of contact 31 of the key K’
places a bridge across the trunk line con-

ductors 17, 18, thus maintainin% the con-
., tinmaty of the signaling circuit o

that line,
and leaving the party at station No. 1 at
liberty to use his telephone for calling up
any other station of the private branch ex-
change. For example, he may call up sta-

~ tion No. 2 in the manner hereinbefore de-

- 40
- L2, thereby releasing trunk:

scribed. In so doing, he deEresses local key
ey T/ and com-

~pletely disconnecting hig-telephone set from
~ the trunk line, but leavin%,(as before stated,

45
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the bridge closed by key K’ in substitution
thereof. By again pressing down trunk
key T/, he may at any time resume his con-

~versation with- the outside calling party.
Let us assume, however, that the party at
station No. 1 desires to transfer the call to.
station No. 2. ‘After pressing down transfer

key K’ and calling up station No. 2 in the
usual manner, he instructs the party at that
station to answer over trunk line No. 1.
The party at station No. 2 then depresses his
trunk keyi T” and i1n so doing releases his

answering key, leaving his telephone set |

connected only with the trunk line. The
party at station No. 2 is now in position to
talk with the outside calling party. The

circuits established through the connections

~of station No. 2 are substantially- the same

65

‘as those hereinbefore traced from the trunk

line through station No. 1 and may be read-
1ly followed without further description.

The party at station No. 1, after requesting

ranch exchange and is second-

trunk No. 1, replaces his receiver on its hook,
thereby causing the automatic release of his
transfer key K’, which is effected by the
electromagnet F' becoming momentarily en-
ergized and attracting the plate E, moving
it so as to release sald key. Said magnet
1s energized by current flowing from bat-

tery B’ through conductor 7, conductor 32,

contact 33 of key K’, winding of magnet I,

contact 34 closed by the switch hook, and

conductor 35 back to battery B’. As soon
as the key K’ 1s released, the contact 33 in
the circuat just traced is opened and cur-
rent ceases to flow in said circuit. As before
stated, the bridge of the trunk line closed
by the transfer key preferably includes a
resistance R’; for otherwise such bridge
would practically short-circuit the telephone
set at station No. 2 and prevent conversation
between that station and the central station
operator until after the party at station No.
1 had hung up his receiver. en the party
at station No. 2 hangs up the receiver at
the end of the conversation, the contacts
which had been closed by the switch hook
are opened, thereby giving the usual discon-
nect signal to the central office operator.

1t will be noted that the arrangement of
the keys at each station is as follows: The

ringing key R does not lock down nor does

its operation release any other keys. The
remaining keys associated with the plate D
release each other, and a key when depressed
locks in that position. The transfer keys

70
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K’ K* release each other and the depressed .

key remains locked down. The magnet F
attracts the plate I& and releases any trans-

| fer key that may be down at the time the
teleghone at that station 1s restored to its

hoo -
It will be observed that substantially the
same conditions apply whether s call re-
celved over the trunk line is actually trans-
ferred from the station answering the call

‘to another one of "the local stations or

whether the answering station, without los-
ing connection with the trunk line, merely
talks with another station, as for example,
for the purpose of obtaining information.
Hence 1t will be understood the terms
“transfer” and * transfer-key”, in their
broad sense, are applicable to both of the
above-mentioned conditions,

I Claim o - o

1. The combination with an intercommu-
nicating 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, and

means at each of said stations, additional to

and 1n substitution of the telephone set
thereof, for maintaining the circuit conti-
nuity of said-trunk line. |

2. The combination with an intercommu-
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nicating telephone system, of a trunk line
leading from a central office exchange to

sald intercommunicating system and multi-

pled with two or more stations thereof,
sw1teh1ng means at each of said stations. for

‘connecting the telephone set thereof either
to said trunk line or to the local circuits of

the intercommunicating system, and means

at each of said stations, in substitution of
the tlephone set; for ma,lntalmng the cir-
cult continuity of the trunk line while the
connection oi the telephone set 1s trans-

ferred from the trunk line to a local circuit

15

of the ihtercommunicating system.
3. The combination with an intercommu-

~nicating telephone system, of a trunk line
“leading from a central office to said inter-

~ ‘communicating system and multipled with

- two or more stations thereof, sw1tch1ng
mechanism at said stations for placlng the
~ “telephone set thereof into telephonic com-
.. munication over said trunk line, additional
-means associated with said trunk line for -
- maintaining the - circuit continuity of the
. .20

trunk line, and switching means at each sta-

- “tion for snbst1tut1nﬂr said additional means
~~ for the telephone set to.maintain the central

IR oﬂiee signals unchanged

4. The .combination w1th an mtercom-

.mumcatmg 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, and
 ‘means at said stations for transferring a call
over the trunk line, said means including a

- - circuit. closing devwe individual to the trunk
line for maintaining the circuit continuity

40

o .-'munlcatmg telephone system, of a trunk line -
~ leading ‘from a central office exchange to |
- sald 1ntercommunleat1ng system and multi-
- 'pled with two or more stations thereot, and
‘a circuit closing device at said stations asso-

of said trunk line dnrlng the 1ntervals of

.: .,the transfer.”

. The comblnatlon with an 1ntereom-—

 ciated with said trunk line and ada pted to

55

- _be substituted for the telephone set of the
- .. . station for maintaining the circuit contmulty
L ._"-'_j-of the trunk line.

~ 'with an- intercommunicating system, of a
. trunk line leading from an outside excha,nge
~and multipled with each station of the inter--

6. In a telephone systenl the combmetlon

communicating system, means at said sta-

tions for answering a call over said trunk
Iine, and means for transferring a call from

‘. the answering station to any other of the
. stations, said means including means for
- maintalning the circuit continuity of the

60

___'1trnnk line during the interval of transfer.

A telephone system, comprising a trunk

hne terminating In an 1nteroommumcatmg
- system and multip led with two or more sta-

- _"65

“tions thereof, means for connecting any of

sald statlons Wlth the trunk line, and a cir-

]

|

869,708

| cuit closing device located at each station

and having connection with said trunk line,
sald circuit closing device when operated

maintaining the contlnmty of said trunk line,

thereby permitting the disconnection ot the

I1ne and its use for communication from that

70

telephone set at that station from the trunk -

station te another independent of said trunk -

line while holdlng the call .over said trnnk
line. - -
8. The oomblnatlon with an 1nteroom-
municating telephone system, of a trunk line
leading from a central office exchange to

said intercommunicating system and multi-
80
switching mechanism at said stations for EE

pled with two or more stations thereof,

79

connecting the telephone set at each station

with the trunk line, means at each of said

stations additional to and in substitution of".

‘the telephone set thereof, for closing the cir-

cuit of Sclld trunk line.

9. In an intercommunicating telephone o
system, a main exchange, trunk lines con-

necting said main exchange with a plurality
of groups of local substations connected by

90

local lines, each substation hawng a set

of push keys controlling ' said trunk and
local lines and one of said stations of each

group serving as an attendant’s station and
being provided with a signal bell adapted
to be rung from the main e*{ehange, means -

95

for ringing up any one station of the group

| on the manipulation of a key at the attend-
ant’s station, means operating at the attend-

ant’s station for holding the trunk line until

_10@
the called station responds, automatic means -

operatlng to disconnect the trunk holding
circuit whenever the attendant hangs up

her receiver, and means for establishing
talking commumcatlon hetween any two

105

substations of different groups 1n the sys- .~

tem by the manlpnlatmn of the trunk keys.

at said stations.

10. In an 1nteroommunlcat1ng telephone o

system, a main exchange, trunk lines con-
necting said main exchange with a plurality
of groups of local substations each having

110

a set of push keys, one station of each group

being an attendant’s station, means operating
on the manipulation of a key at ‘the attend-
ant’s ‘station for ringing up any one station

11. An 1ntercommnnice£mg telephone SyS-
tem having a plurality of stations, a trunk

 line associated with the system and means

at two or more of the stations for establish-

ing a bridge across the trunk line to held
the latter while. calhng the desn:ed sta,tlon'

to answer a trunk call.
12. The combination with an 1ntercom-
mnmoatmg telephone system, of a trunk line

113

‘of a group, means for holding the trunk line
until the called station responds, and auto-

matic means for disconnecting the hol(llng_ '
circuit whenever the attendant’s recewer 18
replaced on the hook. - '

120 o
125 _

136
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leading from the central office exchange to

said intercommunicating system and multi--

pled with the several stations thereof, and
means at two or more of said stations addi-
tional to and in substitution of the telephone
set thereof for establishing a bridge across
the trunk line for maintaining the circuit
continuity of said trunk line. '

13. An intercommunicating telephone sys-
tem having a plurality of stations, a trunk
line assoclated with the system, means at
one of the stations for establishing a bridge
across the trunk line to hold the latter while
calling the desired station to answer a trunk
call, and automatic means operating to dis-
connect the trunk holding circuit whenever

the attendant at that station hangs up the

receiver; whereby when the desired station
is connected for conversation over the trunk
line the disconnect signal 1s under the con-
trol of the latter station. .

14. In an intercommunicating telephone
system, a main exchange, a trunk line con-
necting said main exchange with a plurality
of local substations connected by local lines,
each substation having a set of push keys
controlling said trunk and local lines, and
each of said stations serving as an answering
station over the trunk line, means at each of
the stations for ringing up any other station

of. the intercommunicating system, means at ;

each of the stations for holding the trunk
line until the called station responds, and
automatic means operating to disconnect the
trunk holding circuit upon the hanging up
of the telephone receiver at the station which

~ initially answers over the trunk line.

40

45

o0

15. In an intercommunicating telephone
system, a main exchange, a trunk line con-
necting said main exchange with a plurality
of local Intercommunicating substations
each having a set of push keys, means oper-

ating on the manipulation of a key at any

one of said stations for ringing up any

other of the local substations, means at each
of the substations for answering on the
~trunk line and for holding the trunk line .

while the call is being transferred to an-
other station, and automatic means for dis-
connecting the holding circuit when the re-
ceiver at the station which imtially an-
swered the call is replaced on the hook.

16. The combination with an intercommu-

nicating telephone system, keys at each of

09

5O

said stations for connecting the telephone -

set thereof with the. trunk line, a. transfer
key at each station for establishing a tem-
porary bridge across the trunk line to main-
tain the central office signals unchanged,
means at each of said stations for establish-
ing talking communication between that sta-
tion and any other. station of the system,
whereby a call over the trunk line answered
at one station may be transferred to another

>

disconnect the trunk holding circuit when
the receiver at the station which mnitially

answered the call over the trunk line is re-

placed on the hook.
17. The combination with an intercommus-

nicating telephone system, of a trunk line
leading from a central exchange tosaid inter-

“communicating system and multipled to,two

or more stations thereof, holding means for
said trunk line at each of said stations 1n-
dependent of the telephone set thereof,
switching apparatus for assoclating the
holding means individual to a station with
said trunk line, and means for rendering
said holding means ineffective controlled by
the station to which 1t is individual. |

18. In an intercommunicating telephone
system, the combination with a plurality of
stations and conductors extending between
said stations, of a trunk line leading to said
stations from a central exchange, a holding
bridge associated with one of said stations
adapted to be connected to said trunk line,
and means for removing said holding bridge
from said trunk line under the exclusive
control of the associated station.

19. In an intercommunicating telephone
system, the combination with a plurality of
stations and conductors extending between
said stations, of a trunk line leading to said
stations from a central exchange, a holding
bridge associated with one of said stations
adapted to be connected to said trunk line,
and means for removing said holding bridge
from said trunk line under the control of
the receiver hook switch at the associated
ctation. '

20. In an intercommunicating telephone
system, the combination with a mam ex-
change, of trunk lines connecting said main
exchange with a plurality of groups of local
substations connected by local lines, each
substation having a set of push keys con-
trolling said trunk and local lines, and one
of said stations for each group serving as
an attendant’s station and being provided
with a signal bell adapted to be rung from
the main exchange, means for ringing up
any one station of the group on the manipu-
lation of a key at the attendant’s station,
an additional key at the attendant’s station
for closing the trunk circuit and thus hold-
ing the trunk line until the called station re-
sponds, automatic means operating to dis-
connect the trunk holding cirquit whenever
the attendant hangs up her receiver, and

means for establishing talking communica-

tion between any two substations of differ-
ent groups in the system by the manipula-
tion of a trunk key at said stations.

21, In an intercommunicating telephone
system, the combination with a plurality of
stations, of conductors extending between
said stations, means at each station for sig-

station, and automatic means operating to | naling a desired one of the remaining sta-
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tions, means for estabhshmg a talking con-

dltlon between such two stations of the 111 -
tercommunicating system, a

na,hng means at a first one of the intercom-
municating stations adapted to be operated
from the outside station, a holding bridge
at such first station for holdlnn the trunk
connection while signaling from such first

station to a second ‘%tﬂtl()ll of the intercom-
municating system and while the connection
between such second station and the trunk
line 1s being effected, such holding bridge

being released whenever the receiver at such
first station is returned to the receiver hook
thereat. -

22. In an intercommunicating teleph(}n(,

system, the combination with a plurality ot

stations, of conductors extending between

‘such statmns, means at. each statlon for sig-

naling a desired.one of the remaining sta-
tmns means for establishing a talhmw con-
dition between such two stations, a trunk
Iie extending from an outside Statmn to
the stations of the mtercommunicating sys-
tem, signaling means at a first one of the
1111381‘(30111111llIll(‘atlIlﬁ‘ stations adapted to be
operated from the outside station, a holding
bridge at such first station for holdmo' the
trunk line connection as desired dU.III]U ‘the

| trunk line ex- |
tending from an “outside Sta,tloﬂ to the sta-
tions of the intercommunicating system, sig-

__,dltmn between such two
battery trunk line extendmo from an ex-
change to such stations, Slﬂlldhl’lﬂ means at
one of the stations addpted to be operated

Calling and coﬁnectin& to the trunk line of

- a second station of the 111telcmnmumcatmn‘

system, such: holding bridge being released

~whenever the receiver at such ﬁlst station
1s returned to the receiver hook thereat.

93, In an intercommunicating - telephone
system, the combinatien with a plurahty of

stations, of conductors extendmg between

such statmns means at each St‘ltIOIl for S1g-

naling a desired one of the remalning sta-

tions, means for establishing a tall{lnw CON -~
Stfltmnq 1 common

from such exchange and a holding bridge
at such station im holding the trunl-.. lme

“connection as desired durmcr the Cdlllnﬂ‘_

and connecting to the trunk line of a second
station of the inter communicating system,

such holding budﬂ‘e bemg released {from

such holdmo oondltmn Whenever the  re-

celver at such first station 1s returned to the
receiver hook thereat.

In witness whereof, I, herwnto Subscrlbe
iy name this ninth day of Novembu A.D.,

1907.
J AMES .L. MGQU ARRI E.

Wltnes.ses;“
Wirnram M. A. bMITH,

EDWARD B. Crarr.
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