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11 Claims,

The present invention relates to improvements
in intercommunicating telephone systems, and
more particularly to new and improved circuit
arrangements for small installations used in

5 apartment houses, schools, hotels, factories, and
other institutions,

The broad general object of the invention is to
provide simple and economical means for estab-
lishing signalling and telephone connections be-

10 tween telephone stations of a small private tele-
phone system.

‘A further object is to provide circuit arr'{nge-_

ments for a system comprising & single master
station and a group of outlying substations in
which connections are established only between
the outlying stations and the master station.

A feature of the invention is concerned with
means whereby an outlying station may signal the
master station and the master station will then
9o dial the number of the calling outlying station
' over an automatic switch to establish the con-

nection.
A further feature relates to an arrangement
for providing a signal individual to each outlying
o5 station which is locked in operated condition
upon the initiaton of a call whereupon the master
station then calls the outlying calling station by
means of the automatic switch.
A particular feature is directed to an arrange-
go ment in the automatic switch for signalling a
wanted outlying station in which a key is pro-
vided at the master station which controls a re-
lay in the switch to apply. signalling current to
the wanted station.
g5 Additional features include the means for lock-
ing the master station signal in operated condi-
tion; means for locking the call signals of calling
stations in operated condition after they have
hung up, in case another outlying station is en-
.40 Baged in a connection with the master station,
so the master station can subsequently call these
outlying stations; means whereby a line relay
per line is provided for controlling the call signals
or alternatively a line relay for each group of ten
lines may be provided in which event the other
lines of the group would be inoperative when
one line of the group is calling.

The above objects and features together with
others not specifically pointed out will be more
fully disclosed in the following detailed descrip-
tion which together with the drawings consti-
tutes preferred embodiments of the invention.
In the drawings Fig. 1 shows the circuit connec-
tions between a master station and outlying sta-
tions each having a single line relay; Fig. 2 shows
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a modification with similar circuit connections
except that a single line relay is provided for
each group of ten outlying stations.

It will be assumed that the system is to be
used in an apartment building comprising a hun- §
dred stations, although other applications are
readily apparent. In this event, referring to Fig.
1, the master station designated MS will be the
telephone situated at the janitor’s premises, while

.the outlying stations, one of which is shown as S,
are situated in the various apartments of the
building and are each connected by a pair of line
conductors 3 and 4 with the switching equipment.
The switching equipment consists of the connec-
tor switch CN, which is of the well known Strow-
ger' type of switch in which a set of wipers are
mounted on a shaft that is stepped vertically
and then rotary under control of dial impulses to
position the wipers upon one of a hundred sets
of bank contacts. The mechanical construction

_of this switch is well known and need not further

- be described, except the circuit arrahgement. In
the modification of Fig. 1 the outlying stations
are divided into groups with fen stations in each
group. A lamp such as lamp L is provided for
each station in the system and these are arranged
in a position so they are all visible from the mas--
ter station MS. The lamps of each group of ten
stations are controlled by a cut-off relay 10. ]

The janitor at master station MS desiring to
establish a connection with the outlying station.
S whose number is 13, removes the receiver R at
his telephone, thereby permitting the switchhook
contacts SW to close and complete the line loop
circuit through the transmitter T, calling device
C and the line conductors f and 2. The line con-
ductors extend to the connector switch CN and
terminate in line relays 15 and 20 to ground and
battery, respectively; these relays thereupon en-
ergize and operate their armatures. At armature
16 relay 15 opens a point in the ringing circuit
while at armature 21 relay 20 closes a point in

~this circuit. At front contact of the impulsing
armature 22 relay 20 closes the circuit of slow .
release relay 25, which thereupon energizes and 45
at armature 26 prepares a locking circuit for re-
lay 50, while at front contact and armature 27
the vertical stepping circuit is prepared. ’

The janitor at the master station MS then
manipulates his calling device C in accordance
with the first digit of the outlying station’s num-
ber which in this instance is f. The line loop
circuit including line conductors I and 2 and line
relays 15 and 20 is thereby interrupted once,
permitting these line relays to deenergize and 55
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restore their armatures. Armature springs 1§
and 21 fall back without effect. At the back con-
tact of armature 22 ground is extended through
armature 27 and its front contact, (relay 28 due
to its slow acting feature remains energized dur-
ing impulsing) closed contact of armature 3§,
through the winding of the vertical stepping mag-
net 33 to battery. Vertical magnet 33 energizes
and moves the shaft carrying the wipers 62, §3
and 64 one step upward opposite the first level or
row of bank contacts. A branch of the circuit
for magnet 33 extends through the winding of
slow release relay 40 to battery and this relay
upon energizing closes its front contact on arma-
ture 41 to prepare & locking circuit for itself
should additional impulses be received. The in-
stant the shaft carrying the wipers is raised the
off-normal contacts 31 are closed and complete
an obvious circuit for relay 38 which thereupon
energizes and operates its armature 38 to its
front contact and completes an alternative cir-
cuit for subsequent impulses to flow over. "If ad-

ditional impulses other than the single one men-
tioned are received they follow & circuit path
from armatures 22, 21, front contact and arma-.

ture 36, armature and front contact 41 to verti-
cal magnet 33. Relay 40 remains energized until
the end of the impulse or series of impulses,
whereupon it falls back. L -

The janitor at master station MS dials the
second digit 3 of the outlying station’s number,
resulting in line relays 1§ and 20 falling away
three times, and transmitting impulses via arma-
tures 22, 21, 36, 41 and its back contact, hack
contact and armature 59, through the winding
of rotary stepping magnet 34 to battery. The
stepping magnet 34 follows the impulses feceived
over this ecircuit and rotates the wipers 62, 83, and
64 step by step onto the set of bank contacts 65,
66, and 67. A branch of the rotary stepping cir-
cuit extends to slow release relay 45 which en-
ergizes and at its armature 46 opens & point in
the ringing circuit and at the front contact of
its armature 47 completes an obvious circuit for
relay 50. Relay 50 upon energizing closes a lock-
ing circuit through its front contact and arma-
ture 51 to ground at armature 26 and at arma-

ture 52 prepares the circuit of switching relay §8. -

After the three impulses have been transmit-
ted and the wipers have been positioned as point-
ed out, slow release relay 45 deenergizes and re-
leases its armatures 46 and 47.. At the back con-
tact and armature 41 a circuit is completed via
armature 52 and its front contact for the switch-
ing relay §5, which upon energizing at armature
59 and its back contact opens the rotary step-
ping circuit to prevent further impulses from af-
fecting the switch and at armature 7 and its
front contact closes a point in the circuit of ring-
ing relay 60. 'The armature 58 and its front con-

_ tact are adjusted so they will close a short time
_ before armatures 56 and 53 for a reason which
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will be pointed out. Ground potential is extended

from armature 58 and its front contact, through

wiper 63, bank contact 66 upon which it is now
resting, conductor 68, through the winding of

cut-off relay 10 to battery. The cut-off relay 0 -
‘is common to a group of ten lines or outlying -

stations of which the station S is one, and upon

being operated opens its back contact from its

armatures such as 8 and i1 to disconnect the
station lamps of the group to prevent the sta-
tions from' signalling the master station at the
time it is engaged in making a call to station 8
or any other station in this group. The signalling

9,084,186

conductors 12 and 13 of station 8 as well as the
other stations are disconnected by relay 10.

As g result of the closing of armature springs
58 and 53 onto their front contacts by switching
relay §5, the talking iine conductors | and 2 from

_the master station are connected directly through

to the line conductors 3 and 4 over the wipers
and bank contacts of the switch CN. In order
now for the master station MS to signal outlying
station S the ringing key RK is operated and this
connects ground potential to the line conductor
1 extending to line relay {5 which is thereby short
circuited and consequently deenergizes but line
relay 20 remains energized, Line relay I8 upon
falling away closes its armature 16 onto its back
contact to connect ground potential through

armature 46, armature 57 and its front contact
through the winding of ringing relay 60 to bat-
tery. Ringing relay 60, upon energizing, closes
battery potential from its front contact to its

armature 8§ over wiper 64 and bank contact 67,

line conductor #, switchhook contacts of the sta-
tion S to ground, through the signal B, which
thereupon operates to audibly call the attention
of the occupant of the apartment that the jani-
tor wishes to talk to him on the telephone. When

the person at station 8 answers by removing his.
. receiver from the switchhook, the key RK at the

master station is released, resulting in the ener-
gization of line relay 15 again and the inferrup-
tion of the circuit of ringing relay 60 at arma-
ture §6,  Relay 60 upon falling away disconnects
the signalling current at armature 6f and the
connection is now in talking condition with line
relays i5 and 20 feeding talking battery to the
mester station MS and coil 30 feeding talking

- front contact and armature 21, back contact and -
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battery to the outlying substation S, the two cur- -

rent sources being separated by the condensers
23 and 24. Relays 285, 35, 50, and 55 also remain
energized for the duration of the connection.

It will be remembered that when switching re-
1ay 88 energized it closed its contacts and. arma-
ture 58 firsy before it operated armatures §6 and
53. Thiswas to insure that cut-off relay 10 was op-

. erated to open armatures 8 and |1 before the line

was connected through to the bank contacts and
line conductors 3 and 4, so that in case the ringing
key RK was operated at the time the wipers
reachied the proper bank contacts, the ringing po-
tential applied by relay 60 would not be short cir-
cuite(ll'over conductor 13 to the ground at arma-~
ture §1.
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When the connection is to be released the

master station MS replaces the receiver R upon
switchhook SW thereby interrupting the line loop
circuit over conductors | and 2 and permitting
relays 15 and 28 to deenergize. At armature 22
the circuit for relay 28 is opened and it slowly
restores its armature 28, opening the locking eir-
cuit of relay 58 which in turn falls back and re-

stores armature 82 thereby opening the energiz--

ing circuit of switching relay 65. .Relay 55 opens
the line circuit at armatures 5¢ and 53 and at

armature 58 disconnects ground from the circuit |

of cut-off relay I8 so that upon deenergizing it
restores its armatures 8 and 11 to their back con~
tacts in order toplace the station S and the others
in its group in normal position. - I
As a further result of the deenergization of slow
relay 25 and the restoration of its armature 21,

10

ground potential is projected from armature 22

and its back contact, armature 27 and its back
contact, front contact and armature 31, through

_ the winding of release magnet 32 to batterv. The

%
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release magnet 32 upon energizing withdraws the

. holding pawl from the switch shaft as is well

known, and permits the shaft carrying the wipers
62, 63, and 64 to restore to normal, An instant
before 1t reaches normal position the off-normal
springs 81 are opened by the shaft, thereby open-
ing the circult of relay 85 which in turn at ar-
mature 37 interrupts the circuit of release magnet

32. The switch CN as well as the master station :
MS and outlying station S are now.in their nor-

mal condition. '

Assume now that the outlying station S wishes .

to establish a connection with the master station
MS. 1In this event the removal of the receiver at
the station S completes & circuit extending from

- ground at back contact and armature it, con-

ductor 13, line conductor 4, through the telephone
S, line conductor 3, conductor 12, through line
lamp L, armature 8 and its back contact, through
the common relay § to battery. The lamp L,
which is individual to the station S is {lluminated

In this eircuit to call the attention of the person .-

2t the master station of the existence of & call.
The energization of common relay § closes its
armature € onto its front contact to complete the
circuit of audible signal SG by way of key CK,
to further signal the master station. =

The person at the master station in responding

to the call first operates key CK, which may be
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of -the locking type, and thereby disconhect the
audible signal SG. The number of the lamp L
is then noted after which the receiver at the
master station is removed and the user of the tele-
phone then proceeds to dial the number of the call-
ing station S which in this case is 13. The switch
CN operates in the same manner as has been pre-
viously explained to position the wipers 62, 63, and
64 upon bank contacts 65, 66, and 67, respectively,
leading to the line conductors 8 and § of the call-
ing station. The cut-off relay 10 is likewise op-
erated by switch CN and at armatures 8 and (1
disconnects the circuit for station lamp L as well
asrelay §. At the same time this relay at its other
armature disconnects the station lamps from the
nine other stations in the same group to prevent
them from calling in at this time and until sta-
tion S has hung up. This will not, ‘however,
prevent stations in other groups from calling in
and their individual lamps will Tremain lighted
under control of their group cut-off relay such as
10 until the calls can be taken care of by the
master station or until the calling station hangs
up when the lamp goes out. The relay 5 is com-
mon to all group cut-off relays and will therefore
further and audibly inform the master station of
the waiting calls provided the key CK is not locked
operated to disconnect sighal SG which may be
desirable at times, Conversation between the
master station and the calling outlying station
may now proceed until the master station hangs
up to release the switch CN, whereupon relay 10
deenergizes and restores its armatures so that if
additional stations in the same group are calling
their individual calling lamps will immediately
be illuminated to signal the master station. It
wll be understood, of course, that while the indi-
vidual signals for the stations have been shown
as lamps, other visible signals such. as annuncia-
tors, drops, etc., may be used. :
Referring now to the modification shown in
Fig. 2, the connector switch. CN’ and its circuit
are similar to that of Fig. 1 except that no third
wiper is provided. The master station MS’ has
an additional key LK while each of the outlying
stations S’ is provided with g signalling key SK,

3

A relay 100 and lamp L is individual to each out-
lying station and relay {05 is common to all the
lamps I’ in the system. In initiating & call in
this type of system the master station MS’ closes
the line loop circuit comprising conductors 101
and 102 in the usual manner by.removing the

receiver, and then dials the number of the wanted

_outlying station to operate the switch CN’ in the

manner previously explained.  Wipers 162 and
164 are thereby placed into engagement with
bank contacts. 165 and 167, respectively, and the
connection extended over line conductors 103 and
104 to the wanted station S’. In order to signal
the wanted station the key RK’ is operated as

- before to drop back line relay 115 which in turn

closes the circuit of relay 160 to project ringing
current at its armature 161 over line conductor
104, through the switchhook contacts to the aud-
ible signal B’ to signal the telephone S’. When
the substation S’ answers, the connection is com-~
pleted for talking purposes, and when the master
station hangs up the release of the connection
and the switch CN’ is effected in the manner
as has been pointed -out.

When the person in the apartment containing
the station S’ desires to call the janitor at the

‘master station MS*, the receiver at the station

S’ may or may not be first removed from the
switchhook; but in either event the key SK must
be operated and this connects ground potential
to conductor 168 individual to the telephone S’,
through the winding of relay 100 to battery. Re-
lay 100 which is individual to station S’ energizes
and at its front contact and armature {11 com-
Dbletes -a locking circuit to ground at the key LK
at the master station MS’. This key LK is com-~
mon to all relays 100 in the system and controls
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the locking circuit of these relays. when they

are energized. A branch of the energizing cir-

cuit of relay 100 including conductor 168 extends
through the signal lamp L’ and relay 105 to bat-
tery. The lamp L’ is associated with station
S’ and its illumination indicates to the master
station MS’ that the station S’ is calling, and
this lamp together ‘with all other station lamps
in the system are arranged so as to be easily
visible to the janitor at-the master station. The

40
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relay 105 which energizes with the illumination

of the station lamp is common to all the lamps
in the system and has its circuit closed each time
a station call is made. At its front contact and
armature {06 it closes an obvious circuit for
the master station audible signal SG’ to the key
CK’ at this station, which is a signal in addition

to the lamp L’ to call the janitor’s aftention to

the call in case he is not in the immediate vicin-
ity of the lamp panel. .

From the foregoing it will be noted that when-
ever an outgoing station calls the master station
its signal lamp is locked in operated position by
its individual relay 100 and under control of the
key LK at the master station. With this ar-
Tangement should other stations in\the system

- be calling at a time when the master station is

engaged in a call with one of the stations, these
other stations may temporarily abandon the call,

but their individual lamp signals will be illumi-~-

nated at the master station to call his attention
to the existence of the waiting call and after

having disposed of the call in which he is en-.

gaged, can immediately call these waiting sta-
tions. Similarly when the janitor is €ngaged in
duties away, from the master station he can sub-
sequently and upon his return note the station
lamps which were illuminated and which remain
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. so during his absence, and immediately call these

stations to inquire their wishes. This is of great.
advantage as it permits occupants of-the apart-

ments to engage in other activities instead of -

continually calling the janitor until he answers.

The key SK is merely operated and the _person.

waits until he is called by the janitor.
Returning now to where the master station
MS’ is signalled by the calling station.8’. The
first action of the janitor in responding to the call
is to operate the locking key CK' which discon-
nects the operation of the audible signal SK'.
He then operates his calling device in accordance
with the number of calling station as noted by
the illuminated lamp L’ and operates the switch
CN’ to step its wipers into engagement with the
calling station’s line. If the person at station
S’ has his receiver removed the connection is
immediately established, but if this is not so the

janitor must operate ringing key RK’ which as.

has been explained controls line relay {15 to
operate ringing -relay 160 and project ringing
current to the signal B’ at the calling station
S’ until this station answers. After the connec-
tion between the two stations has been estab-

lished the janitor at. the master station may

operate his key LK; this opens the locking cir-
cuit of relay 100 through its contacts {tf and It
deenergizes. The branch of this circuit extend-
ing through the illuminated lamp L’ and relay
105 is also interrupted and they are disconnected.
At contacts 106 relay (05 opens a further point
in the circuit of the signal SG’ which has pre-
viously been disconnected by locking key CK',
If other stations, however, have been calling their
individual lamps will be lighted and relay 105
remains energized at this time, If the key LK

is not operated, all the signal lamps L’ remain

operated even though the call for the associated
station has been answered. After all calls are
answered the key LK can be operated to remove
the locking ground from all the relays such as
100 and disconnect the lighted signals.

While the invention has been described in cer-

tain specific forms, it will be understood that
many changes and additional modifications may
be made without departing from the spirit of the
invention as defined by the appended claims.

What is claimed is:

1. In a telephone system, a master station and
a plurality of outlying stations, & signal for each
of said outlying stations at said master station
operated when a station calls the master station,
an automatic switch connected to said master sta-
tion, means controlled at said master station in
response to a call for operating said automatic
switch to connect sald master station with the
calling outlying station, and means automatically
responsive to the establishment of said connection
for disconnecting the signal of the calling out-
lying station. )

2. In & telephone system, a master station and
a plurality of outlying stations, a signal individual

to each outlying station at said master station,

and operated by the associated outlying station to
signal the master station, an automatic switch as-

" sociated with said master station and operated un-

der control of said master station to connect the
master station with the calling outlying station
and to disconnect the calling signal, and means

controlled by. said master station over said con- -
‘nection for signalling the calling outlying station.

3. In an intercommunicating telephone system,

' a master station and a plurality of outlying sta-
tions, a signal at said master station for each of -

said outlying stations operated by the assocl-
ated outlying station upon the initiation'of a call,
an automatic switch associated with said master
station operated by said master station in response
to the call to establish a connection between the g
master station and the calling outlying station and
to effect the disconnection of the calling signal,
and a signal key at said master station operated
to control sald automatic switch to signal the
callifg outlying station over said established con- 1o
nection. : '

4. In an intercommunicating telephone system,
a master station and a‘plurality of outlying sta-
tions, a signal at sald master station for each of
sald outlying stations operated by a calling outly- 15
ing station, said signals divided into gfoups, an
automatic switch assoclated with sald master sta-
tion operated under control of said master station
to establish & connection with the calling outlying
station, means in said automatic switch for dis- 290
connecting the ‘operated calling signal and all
other signals in the same group,.and means at
said master station for signalling said calling out-
lying station over said established connection in-
cluding said automatic switch. 25

5. In an intercommunicating system, a master = -
station and a plurality of outlying stations, &
signal at sald master station for each of said
outlying. stations and operated by an associated
outlying station in calling the master station, said 30
signals divided into a number of groups, an auto-
matic switch associated with said master station
controlled thereby to connect it with the calling
outlying station, means in said automatic switch
responsive to said connection for disconnecting 38
the calling signal and all the other signals in the
same group to prevent said other signals from -
being operated at this time, the other group of
signals being operable in case their associated
outlying stations are ‘calling, and means.at said 49
master station controlled ovér said automatic
switch for signalling the calling outlying station.

6. In a telephone.system, a master station and

‘a plurality of outlying stations, a signal individual

to each outlying station at said master station 45
and operated when a call by said outlying station
is made, said signals divided into groups and each
group controlled by a cut-off relay, an automatic
switch associated with said master station and op-
erated thereby in response to a call to connect the 59
master station with the calling outlying station,
means in said switch responsive to said connec-
tion for operating the cut-off relay of the group
of .signals associated with the calling signal to
disconnect all signals of the group including the 55
calling signal, the signals of other groups being

_operable ‘as their associated ouitlying stations in-

itiate the calls, and means at said master station
for connecting with the calling outlying stations
of the group in turn and for signalling them over gg
said connections. L

7. In a telephone system, a master station and
an outlying station, an automatic switch for es-
tablishing connections between said stations, &/
pair of line relays and .a ringing relay in said’gg
switch, said line relays.controlled from said
master station to operate said switch into con-
nection with said outlying station, means at said
master station for deenergizing one of sald Hne
relays to operate said ringing relay, and means 79
controlled by said ringing relay for signalling -
said outlying station over said:connection.

8. In a telephone system, a master station and
a plurality of outlying stations, a signal for each
station at said master station, means at any out- g5
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lying station in calling the master station for
operating its signal into locked position, and
means at said- master station in responding to
the call for unlocking the operated signal.

9. Ina telephone system, a master station and
& plurality of outlying stations, a signal for each
outlying station at the master station, means at

all outlying stations in initiating a call to the

master station for operating their associated sig-
nals, means controlled by said master station for
establishing connections with said calling sta-
tions one at a time, and means at said master

‘station- for releasing the operated signals of the

calling stations one at a tlme as they are con-
nected with,

10. In a telephone system, a master station
and a plurality of outlying stations, a signal and
& locking relay therefore at said master station

for each of said outlying stations operated by "

their associated outlying stations in calling the
master station, means at said master station in

responding to the calling signal for wunlocking

said relay and disconnecting said signal, said
means at the master station operated each time

5
a calling signal i$ to be disconnected, said op-
erated signals remaining locked in operated posi-
tion until answered in turn, means at said master
station for setting up a connection with the calling
outlying ‘stations in turn as their calling signals
are answered, and means at said master station
for signalling said calling outlying stations.

11. In a telephone system, a master station and
a plurality of outlying stations, a locking relay
and a signal controlled thereby individual to each

5

10

outlying station at said master station, a key at -

each ouilying station operated in calling the

master station to energize said locking relay and°

operate the station signal so said signal remains
operated after said key is released, a releasing
key at said master station operated to release

‘said locking relay and disconnect the operated

signal, an automatic switch associated with shid
master station and operated thereby in response
to a station signal to establish a connection with
the calling outlying stétion, and a ringing key
at said master station for sighalling said calling
station over said automatic switch and connection.
JOHN H, VOSS.
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