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" This invention relates to group-call telephone
systems, and the object is to provide a new and
improved arrangement for enabling preselected
subscriber lines to be called as a group.

General description

The system of the invention may be used, for
example, in calling volunteer firemen over regu-
lar subscriber lines to inform them of the loca-

(CL 179—5)

operator is provided with an individual super-
visory signal for each branch of the group-call
cireuit to indicate which of the transferred lines
(if any) are in use. The group-call operator
may converse with any- subscribers thus tele-
phonically connected to the group-call circuit
and request any who are nct the desired sub-
scribers to replace the receiver.

Individual supervisory signals also keep the

tion of a fire. 10 operator informed at all times of the answered
A group-call line is provided with branches or unanswered condition on each line. .
corresponding respectively to the separate tele- According to 2 still further feature of the in-
phone lines constituting the group to be called. vention, a supervisor’s line is 5o associated with
Each branch is provided with ringing equipment  _ D€ group-call circuit that the group-call opera-
and supervisory equipment. Means is provided 15 tor must first call the supervisor over his line
controlled over the group-call line, for trans- and obtain a response thereover before she is
ferring each of the subscriber lines of the pre- aF’le .to call.the subscribers over the grm.lp-call
selected group from its regular switchboard ter- circuit. This feature enables the supervisor to
minals to its corresponding branch of the group- use discretion in determining whether or not
call line. A 20 the group-call operator is to call the preselected
A feature of the invention is that each of the group. . : R

idle lines of the group is transferred from the An associated feature is that, in an emergency,
group-call line into its ringing eircuit when the the group-call operator is able to simulate a
operator starts the ringing operation, and be- response on the supervisor’s line when the group-
comes automatically disconnected from the ring- 25 call operator knows that the need for calling the
ing cireuit and connected back to the group-call ~ &roUP of subscribers is urgent and immediate
line when the call is answered on such line, As  2nd is unable to obtain & response on the super-
a consequence, the group-call operator may con-  ViSOT'S line. . . .

verse with the subscribers one by one as they .., 4 furthe}' feature is that the supervisor him-
respond, the ringing continuing on the other 30 self may signal the group-call operator by re-
lines while the sroup-call operator is convers-  1oVIg the receiver on his line to instruct her
ing with those who have already responded, all to cal.l the group of subsecribers. This latter fea-
of the lines finally becoming connected back to ture is valuable when, for example, some or all
the group-call circuit when a response has been fire reports are made directly to the supervisor

35 rather than to the group-call operator.

obtained on all lines.

A further feature is that a line over which a
response has been obtained may be automatically
disconnected from the group-call circuit and
transferred back to the regular switchboard ter-
minals upon the receiver being replaced at the
responding substation. This arrangement en-
ables any desired one of the lines of the group to
be immediately transferred back to normal tele-
phone service to enable a regular call to be made
from or received at such line. This feature is
particularly advantageous for the line of a fire
chief or other person who occupies a supervisory
position.

According to a further feature, arrangements
are provided whereby any desired line of the
group may be recalled after a response has been
obtained and the receiver has been replaced.
This feature enables the subscriber to be recalled
to receive additional or change instructions.

According to a further feature, the group-call i
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Other objects and features of the invention will
become more apparent as the description pro-

gresses.
The drawings

Referring now to the accompanying drawings,
comprising Figs. 1 and 2, they show by means of
the usual circuit diagrams a sufficient amount of
the apparatus involved in a group-call telephone
system embodying the features of the invention
to enable the invention to be understood.

Fig. 1 shows the system especially adapted for
use when the group-call operator is expected to
exercise the desired discretion as to when to call
and when not to call the lines constituting the
group. )

Fig. 2 is a desirable modification especially
adapted for use when a remote supervisor exer-
cises the discretion as to when to call and when
not to call the group.

In Fig. 1, the group-call line GCI is shown con-
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nected in common to the left-hand portion of
each of the line circuits IL.C—I to LC—3, indi-
vidual respectively to the lines 151 to 153.

Being regular subscriber lines, the lines 151 to
{53 normally extend (through the indicated
transfer-relay contacts) respectively to the
switchboard jacks JI to J3 and their multiples,
whereby incoming and outgoing telephone service
may normally be obtained.

The group-call operator, whose telephone is
indicated at 100, may make connection (through
the group-call line GCI) with all of the circuits
LC—I1 to LC—3 by means of the talking key K2.

The group-call operator is provided with a
ringing key XKI, through which she can bring
about the opsraticn of a ringing relay in each
of the circuit LC—I to LC—3 to cause ringing
current to be projected over the lines 151 to (53,

Referring particularly to the line circuit LC—I,
relay 181 is the line relay arranged to supply
talking current to the line 15! and to exercise
control over the other relays of the line circuit;
relay 162 is the answer-test relay arranged to
bring about the termination of the ringing oper-
ation when an answer is secured on the line i51;
relay 183 is the ringing relay arranged to transfer
the associated called line from the group-call line
to the ringing circuit when the key KI is oper-
ated: relay 184 is the call supervisory relay, being
operated when the ringing cperation is started in
the line circuit LC—I; relay 105 is the answer
supervisory vrelay arranged to be operated
through contacts of relay {04 to give answered
supervision; relay i108 is a transfer relay, which
transfers the line 151 from the jack JI and its
multiples to the group-call circuits GCI; LI and
L2 are the call and answer-supervisory lamps;
and the key K4 is a recall key which may be actu-
ated by unlock and restore answer-supervisory
relay 105 to enable a new ringing operation to be
initiated.

Referring now particularly to the line circuit
LC—2, relays II1 to 115 correspond respectively
in function to relays {81 to 105 of the line cir-
cuit LC—I. Similarly, the key K5 and lamps L3
and L4 correspond respectively to the key K4 and
lamps Li and L2 of the line circuit LC—I{.
Transfer relay 116 is associated in common with
line eircuits LC—2 and LC—3.

The line circuit LC—3, indicated as a broken
line rectangle, may be similar to the line circuit
LC—2,

It is to be noted that the conductors 171 and
114 of the group-call circuit GCI are broken
between the line circuits LC—2 and L.C—3. This
break is to indicate that as many additional Iine
circuits as desired may be inserted between line
circuits L.C—2 and L.C—3.

It is to be observed that the line 15[ is an
individual line, having substation 1§1 thereon,
while lines 152 and 153 are party lines, each hav-
ing a number of substations thereon. The inven-
tion has been illustrated in connection with a
party-line system of the so-called harmonic
ringing type, each of the substations on the line
being run by a different frequency of ringing cur-
rent, such as for example 30-cycle, 42-cycle, 54-
cycle, and 66-cycle ringing current. On line 152,
the subscriber at the 42-cycle substation (63 is
the one to be called over the group-call line GCI.
As a result, 42-cycle ringing current js arranged
to he sent out through the line circuit LC—2, as
indicated. Similarly, the line circuit L.C—3 is
provided with 66-cycle ringing current, as indi-
cated, to adapt it for calling the subscriber at the
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66-cycle substation 169 on the associated line 158.

The line circuit LC—I is arranged to supply the
usual 16-cycle ringing current to the associated
individual line 161.

Referring now particularly to Fig. 2, the
arrangement disclosed therein is generally simi-
lar to that shown in Fig. 1, differing principally in
that the arrangement of Fig. 2 includes the super-
visor’s line 283 and associated circuit arrange-
ments.

The line circuits LC—4 and LC—5 are con-
nected in multiple to the group-call line GC2, as
shown, and are assigned respectively to the sub-
scriber lines 251 and 252. Relays 201 to 206 of
the line circuit LC—4& correspond respectively to
relays 101 to 196 of the line circuit LC—I. Simi-
larly, key K9 and lamps L9 and L{8 correspond
respectively to the key K4 and lamps Ll and L2,
The line circuit LC—5, indicated only as a
broken-line rectangle, may be similar to the line
circuit LC—4. The conductors 211 to 214 of
the group-call line GC2 are shown broken be-
tween the line circuits LC—4 and LC—S5 to indi-
cate that as many other line circuits as desired
may be interposed between the two shown.

The switchboard jacks J4 and J5 represent the
normal switchboard terminals of the lines 251
and 252 respectively.

Line circuit LC—6 is individual to the super-
visor’s line 253, which latter line may be a special
line, used only in connection with the group calls.

The line circuit LC~—86 includes line relay 221,
answer-test relay 222, ringing relay 223, and
retard coil 224,

It is to be observed that the talking key K6
connects the conductors of the operator’s tele-
phone 290 to the talking conductors 215 and 216
extending to the line circuit LC—$§, and that a
tandem connection to the talking conductors 274
and 272 of the group-call line GC2 may be made
through contacts of the connect key K1. The
arrangement is such that the ringing key XI0
cannot become connected with the ringing con-
ductor 2713 of the group-call line (even though
keys K7 and K8 are operated) until a response
on the supervisor’s line 253 results in the opera-
tion of line relay 221; neither can ground poten-
tial be applied to the conductor 274 in the com-
mon group-call line GC2 to actuate the transfer
relays such as 286 until line relay 241 of the
supervisor’s line 253 has been operated. The
emergency key K1, however, is provided in line
circuit LC—6 to simulate a response on the line
253 to enable line relay 211 to be operated in an
emergency to condition the group-call circuits
when no respense can be obtained over the super-
visor’s line.

The invention having been described generally,
a detajled description of the operation of the
apparatus shown will now be given. The system
as illustrated in Fig. 1 will be considered first.

Making common connection with the group of
lines

Let it be assumed that the system of Fig. 1
is installed as illustrated to enable a group of
volunteer firemen to be called when needed,
When the group-call operator receives a report
of a fire warranting the calling of the volunteer
firemen reached over the group of lines including
lines 151 to 153 to Fig. 1, the cperator actuates
the talking key K2, thereby connecting the con-
ductors of the cperator’s telephone 130 respec-
tively with the conductors 171 and (72 of the
group-call line GCI. A ringing circuit is pre-




2,208,480

pared over common conductor 173, and ground
potential is applied to conductor 174.

In the line circuit LC—I, the application of
ground potential to conductor 174 resulfs in the
closure of an operating circuit, through contacts
of answer-supervisory relay 185, for the indi-
vidual transfer relay 106. Upon the operation of
relay 106, the associated line 151 (whether busy
or idle) is disconnected from the regular switch-
board terminals, the jack J1 and multiples there-
of, and is transferred through contacts of ring-
ing relay 183 and the associated talking con-
densers into talking communication with the

10

conductors {71 and 172 of the group-call line -

GC{. At the same time, transfer relay 116 op-
erates to disconnect each of the party lines of
the called group from its associated regular
switchboard terminals and to transfer it to
the talking conductors of the group-call line GCH,
by way of contacts of the associated ringing re-
lay and the asscciated talking condensers.

By the described operation of relays 186 and
116, the operator’s telephone 100 and the group
lines, including 151 to (%3, are rlaced in com-~
mon telephonic communication, through oper-
ated key K2.

Call supervisory lamps, such as Li{, L3, and LS5,
become lighted as a result of the application of
ground potential to conductor 174. Lamps Li
and L3, for example, may become lighted through
contacts of line relays 181 and {1 respectively.
The lighting of a call lamp individual to a line
indicates to the operator that the associated line
is idle. If all the group lines are idle at the
moment, all of the lamps such as Lf, L3, and L5
become lighted to indicate that fact to the group-
call operator.

One or more lines, however, may be in use at
the time the above transfer is accomplished by
the described operation of relays (08 and /6.
Assume, for example, that party line (52 is in
use, all of the other lines of the group being
idle. The busy condition of party line 183 is
indicated to the group-call operator by the fail-
ure of the call lamp I3 to light, which failure
of the lamp L3 to light is cccasioned by the im-
mediate operation of line relay |1 over the busy
line 152,

Upon noting the unlighted condition of the
call lamp L3, the group-call operator may con-
verse with the subscriber whose receiver (nct
shown) is removed on line 152. TIf the sub-
scriber whose receiver is removed is the sub-
scriber at the 42-cycle substation 153, the sub-
station of the desired fireman, the operator may
request that the desired fireman at that substa-
tion be called to the telephone, unless he himself
is speaking, in which event she may immediately
give the desired instructions.

On the other hand, if line 152 is in use because
the receiver is removed at some other substation
thereon (the 30-cycle substation 182 for exam-
ple), the group-call operator may explain that
an emergency fire call is being made over the
line and request the subscriber to replace his re-
ceiver to allow the emergency call to be made.

When the receiver has been replaced on line
{52, line relay Iil restores, closing a lighting
circuit for call lamp L3 over conductor 174,
Lamp L3 thereupon becomes lighted to indicate
that the line has become idle.

The ringing operation

After having actuated the key K2, the operator
may operate the key Kl to cause ringing current

20
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to be projected over each of the lines of the
group. She may operate the key Kl and leave
it operated to apply continuous ringing current,
or she may operate the key Ki intermittently
to cause the ringing on the lines to occur inter-
mittently.

When the key KI is operated, ground poten-
tial is applied, through contacts of the operabed
talk key K2, to conductor 113 of the group-call
line GCI. The ringing relays of the several line
circuits are thereupon operated. Ringing relay
123 of the line circuit LC—I1 is operated through
contacts of line relay 19t, answer-test relay 102,
and answer-supervisory relay 105. Upon operat-
ing, relay 163 applies ground potential to the
upper or tip talking conductor of the called line,
and applies ringing current from the 16-cycle
source 197 to the lower or ring conductor of the
called line. The complete ringing circuit for sub-
station (81 on individual line (5{ is from the
indicated free negative pole of the grounded ex-
change battery, through the secondary winding
of ringing transformer 107, the common 16-cycle
ringing lead, the two windings of answer-test
relay 102 in series, contacts of ringing relay 103,
contacts of transfer relay (06, the lower or ring

~ conductor of line (51, through the usual ringer
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and condenser (not shown) at substation 161, the
upper or tip conductor of line {51, and thence to
ground, through contacts of operated relays 106
and (83. The previously mentioned usual con-
denser in the ringing circuit prevents direct cur-
rent from flowing until a response has been ob-
tained and relay (62 is prevented from operating
responsive to alternating current, such as by
being provided with the indicated copper sleeve
and copper collar.

In the line circuit LC—2, the operation of ring-
ing relay 113 results in ringing current being ap-
plied from the illustrated 42-cycle ringing lead
and through the upper winding of answer-test
relay (12 to the called line {52, a return path to
ground being provided through the upper con-
tacts of relay 1{3. The 42-cycle ringer (not
shown) at the desired substation {63 is thereby
operated. At the same time, 66-cycle ringing
current is similarly transmitted through the line
circuit LC—3 to actuate the ringer at the 66-cycle
substation 189 on party line 153.

It is to be noted that the answer-test relays
182 and [i2 are similar, each being illustrated
as a double-wound differential relay. This ar-
rangement is customary when the comparatively
high frequency harmonic ringing current of from
30-cycles to 66-cycles, for example, is to be trans-
mitted through the same type of relay that may
be used also for the passage of the comparatively
low frequency 16-cycle ringing current used for
signaling individual-line substations. The upper
winding of the relay is customarily arranged
with the correct number of turns for operation
when any frequency of ringing current from 30-
cycles to 66-cycles is used. . The differentially
wound lower winding of the relay is included also
in the circuit (as is illustrated in connection with
the line circuit LC—#{) when the 16-cycle ringing
current is used. The lower winding of the relay
partially neutralizes the effect of the upper wind-
ing of the relay, lowering the tendency of the
relay to respond during the longer half-cycles of
the 16-cycle ringing current.

In the line circuit LC—I, as a further result of
the operation of ringing relay 103, call super-
visory relay 108 operates in a circuit including
grounded conductor {14, lower contacts of line
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relay 19!, and the lower contacts of relay {063.
At its inner contacts, relay (04 locks itself by
shunting the lower contacts of relay 183. Af its
lIswer contacts, relay 124 prepares an cperating
circuit for answer-supervisory relay [05.

In the line circuit LC—2, call-supervisory relay
(14 is operated in a similar circuit, locking itself
at its inner contacts, and preparing a circuit for
relay (15 at its lower contacts.

The above operation of the call-supervisory re-
lay in each of the line circuits responsive to the
starting of the ringing operation prepares for the
subsequent cperation cf an answer-supervisory
relay in each line circuit when a response occurs
con the asscciated line.

Response

‘When the subscriber at substation 15! remcves
his receiver, the application of ringing current to
his line is terminated. If the receiver is re-
moved in the silent pericd between successive
operations of ringing key K! and between the
consequent successive operations of ringing re-
lay 103, line relay 101 operates directly and im-
mediately over the called line to open the ringing
circuit at its upper contacts. On the other hand,
if the response occurs during an application of
ringing current, the closure of the usual direct-
current bridge across the conductors of the called
line permits direct current to flow in the above-
traced ringing circuit, whereupon answer-test re-
lay 182 operates. Upon operating, relay 162
open-circuits and restores ringing relay 103,
whereby the application of ringing current is
terminated and line relay 121 is again connected
to line #8i. Relay 102, being slow-acting, re-
mains operated for a slight interval after relay
103 restores. During this interval the operation
of line relay 16! occurs. Aft its upper contacts,
relay I8! opens the circuit of relay 88 to thereby
prevent resumption of the ringing operation when
relay 182 restores.

At its lower contacts, line relay {0f open-cir-
cuits and extinguishes the call lamp L1, at the
same time open-circuiting the slow-restoring
call-supervisory relay i€4. At the front contact
of the lower armafure of the line relay @i,
ground potential on conductor (74 is extendead,
through contacts of call-supervisory relay (84,
and contacts of recall key K4, to answer-super-
visory relay 185. Relay 1985 thereupon operatss.
At its upper centacts, relay 185 disconnects ring-
ing relay 183 at an additional point to prevent
resumption of ringing when the receiver is re-
placed and relay 101 restores; at its lower con-
tacts relay (85 closes a self-locking circuit to
conductor 174; and at its inner lower armature
it disconnects transfer relay 165 from conductor
I74 and connects it to a new circuit which in-
cludes conductor {14 and the front contact of
the lower armature of line relay i8{. Transfer
relay 128 is maintained operated over this new
circuit, and answering supervisory relay 185 re-
mains operated in its locking circuit including its
lower contacts.

Answer lamp L2 becomes lighted in parallel
with answer-supervisory relay 1085, whereby the
operator is given positive answered supervision
with respect to line 151.

The group-call operator may now converse
with the subscriber at substation 16! and give
him any desired information or instruections.

When the subscriber at the called 42-cycle
substation 163 on line {52 responds, answer-test
relay 112 operates momentarily (assuming that
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the response cccurs during a ringing period).
Ringing relay 113 is consequently restored,
whereupon line relay {11 operates over the called
line. The operation of line relay {il results in
the operation of answer supervisory relay {15,
through the front contact of the lower armature
cf line relay 1M1, and through contacts of the
slow-restoring call supervisory relay ({4, Relay
115 opens a further point in the circuit of ring-
ing relay 113 at its upper contacts, while at its
lower contacts it locks itself directly to conductor
174. Call supervisory lamp L3 becomes extin-
guished when disconnected at the lower contacts
of line relay {1f, and call supervisory relay 144
restores. Lamp L4 becomes lighted in parallel
with relay 1!5 to give the operator answered
supervision with respect to line i52.

In a similar way, the call lamp L5 of the line
circuit LC—3 becomes extinguished and the an-
swer lamp L6 becomes lighted when the sub-
scriber at the called 66-cycle substation 169 on
party line 153 responds. )

Disconnect

When the subscriber at substation {61 on in-
dividual line 151 replaces his receiver, following
his receipt of information or instructions from
the group-call operator, the consequent restora-
tion of line relay 181 results in the relighting
of call lamp Li. Answer lamp L2 remains light-
ed under this condition in parallel with answer-
supervisory relay 185 (locked up at the lower
contacts thereof) as a reminder that the cali
over line 151 has been answered. The relighting
of lamp L{ along with lamp L2 indicates to the
group-call operator that the subscriber on line 151
has replaced his receiver.

As a further result of the restoration of line
relay 181, transfer relay 196 restores (answer-
supervisory relay 105 being in operated condi-
tion). TUpon restering, transfer relay 126 trans-
fers the conductors of line 151 back to its regular
switchboard terminals, including the jack J{ and
its multiples, enabling the subscriber at sub-
station 161 to make immediate use of his tele-
phone line in the regular manner. If the sub-
scriber at substation {61 is the fire chiaf, o1
someone else in a supervisory capacity, he may
immediately make an outgoing call in the usual
manner, to the fire station, for example.

‘When the subscriber at the called 42-cycle
substation 183 on party line 152 replacss his re-
ceiver, the consequent restoration of line relay
{11 results in call lamp L3 becoming relishted
as a disconnect signal, answer lamp 14 remaining
lighted. Similarly, call lamp L5 of line circuit
LC—3 becomes relighted as a disconnect signal
when the receiver is replaced at the called 66-
cycle substation 169. The lines 52 and {53,
however, remain connected respectively with line
circuits LC—2 and LC—3, as the common trans-
fer relay 118 is not affected by the rastoration
of the line relay in either of the latter line cir-
cuits.

Recall

Any one of the substations may he recalled
after the receiver has been replaced, which is
particularly desirable if, for example, the sub-
scriber replaces the receiver before the group-
call operator has given complete instructicns. or
if the group-call operator receives additional er
changed instructions for ore cr more of the five-
men.

To recall the individual line 151, the group-
call operator need only momentarily operate re-
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call key K4 of the line circuit LC—I, followed by
an operation of the ringing key K!, When key
K4 is momentarily operated, answer supervisory
relay 105 restores and opens a further point in
its previously existing locking circuit at its lower
contacts. Transfer relay 186 is again connected
to the grounded conductor 174, with the result
that it is again operated to transfer line 151 back
from its regular switchboard terminals to the line
circuit LC—I. At the upper contacts of relay
105, the circuit of ringing relay 183 is again pre-
pared, with the result that this relay may be
operated under the control of ringing key Kl to
again operate the ringer at substation 161.

Answer lamp L2 becomes extinguished when
lower contacts of relay {85 are opened. Lamp
1.2 remains extinguished, and relay {05 remains
restored, after the momentary operation of key
K4 because the lower contacts of relay {85 have
opened.

Call supervisory reiay {84 is again operated (re-
sponsive to the reoperation of ringing relay 103)
to lock itself operated at its inner contacts and
to prepare a reoperating circuit at its lower con-
tacts for answer-supervisory relay 165. As a re-
sult, the circuit conditions in line circuit LC—I
are identical with those existing during the initial
ringing operation on the line {5{ previously de-
scribed.

When the recalled subscriber responds, line’

relay 101 is again operated to open-circuit ring-
ing relay 103; to restore call supervisory relay
104; and to reoperate answer-supervisory relay
105. The call lamp L is again extinguished, and
the answer lamp L2 becomes lighted again. The
operator may now give the addifional or changed
instructions to the answering subscriber.

A momentary operation of the recall key K&
similarly enables the selected substation 163 on
line 152 to be recalled. Relay ({5 restores and
lamp 14 becomes extinguished when the key K5
is momentarily operated. The circuit of ringing
relay 113 is again prepared at the upper contacts
of relay 1i5.

Clearing out

When 2 satisfactory response has been obtained
on all lines of the called group, the operator may
restore the talking key K2. When this occurs
the ringing key K1 is disconnected from the line
circuits, along with the conductors of the oper-
ator’s telephone 188. At the lower contacts of
key K2, ground potential is removed from con-
ductor 174. By this operation any operated ones
of the relays of the line circuits (such as 104, 105,
and 106 of the line circuit LC—I) are restored,
and any lighted ones of the supervisory lamps
(such as Li and L2) are extinguished. Transfer
relay 116 also restores. The circuits are thus
returned to their illustrated normal condition.

Operation of the system of Fig. 2

Referring now particularly to Fig. 2, let it be
assumed that the system as illustrated therein
is used to call firemen, for example. The oper-
ator is preferably instructed to communicate im-
mediately with the supervisor at substation 263
upon receipt of a report of a fire. For this pur-
pose, the operator may actuate the talking key
K1, followed by actuation of the ringing key K6.

Calling the supervisor
Actuation of key K7 connects the conductors
of the operator’s telephone 200 to the talking con-

ductors 275 and 218, extending through line cir-
cuit LC—E6 to the supervisor’s line 2§3. The call
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5
buzzer B is disconnected by the key K1, and at
the lower contacts of the key a lighting circuit
for supervisory lamp L8 is established through
contacts of line relay 211 of the line circuit LC—6.

When the ringing key K6 is operated a circuit
is thereby closed, through contacts of the key
K1, contacts of line and answer-test relays 211
and 222, for ringing relay 223. Upon operating,
ringing relay 223 applies ringing current to line
253 from the 16-cycle ringing source 267.

When the supervisor responds, by removing the
usual receiver (not shown) at substation 263, the
resultant closure of a direct-current bridge across
the conductors of line 233 permits answer-test
relay 222 to respond. The circuit of ringing re-
lay 223 is thereby temporarily interrupted. Re-
lay 223 thereupon restores and reconnects line
relay 211, Relay 211 energizes over line 253 and
interrupts the circuit of ringing relay 223 at
an additional point, thereby preventing resump-
tion of the ringing operation.

At its upper contacts, line relay 2{1 discon-
nects ground potential from conductor 219, there-
by extinguishing supervisory lamp L8 to give the
operator answered supervision. The group-call
operator and the supervisor may now converse
over the established connection, through contacts
of the talk key K1, over conductors 215 and 276,
and line 253,

Upon being informed of the report, the super-
visor may or may not instruct the group-call op-
erator to call the volunteer firemen over the fire-
men lines, such as 251 and 252.

Making the group connection

Assuming that the supervisor instructs the
group-call operator to call the firemen, the op-
erator operates connect key K8, thereby extend-
ing connection to conductors 271 to 274 consti-
tuting the group-call line GC2. The operator’s
telephone 288 and the supervisor’s substation set
263 are both thereby telephonically connected
with the conductors 271 and 2712 of the group-
call circuit.

With line relay 2{{ in operated condition,
ground potential on conductor 217 is now ex-
tended, through contacts of the connect key K8,
to conductor 274 of group-call line GC2.

In the line circuit LC—4, the placing of ground
potential on conductor 278 by the described op-
eration of connect key X8 results in call lamp L9
becoming lighted, and in the operation of trans-
fer relay 206 through contacts of answer-super-
visory relay 205. Relay 286 transfers line 251
from its normal switchboard terminals through
contacts of ringing relay 286, and through the
illustrated individual talking condensers to talk-
ing conductors 271 and 272, now telephonically
connected to operator’s telephone 283 and sub-
station 263, as pcinted out.

Similar operations occur at the line circuit
LC—S5, including the lighting of call lamp Lil,
as well as at the other line circuits which may
be interposed between line circuits LC—4 and
LC—5 at the broken portion of conductors 271
and 274, It will be understood, of course, that
the line relay is immediately operated at any line
circuit to extinguish the call lamp in the event
that the associated line is busy when transferred
thereto as above described.

Ringing

When ringing key K8 is operated to signal the
lines of the group, ground potential is extended
through contacts of the key K7, and thence
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through the inner contacts of the operated line
relay 211, contacts of the key K8, to the common
ringing conductor 273. From thence a circuit
path extends to the ringing relay of each ef the
idle line circuits. The circuit of ringing relay
203 includes contacts of line relay 281, of answer-
test relay 202, and of answer-supervisory relay
203. Responsive to the operation of relay 203,
ringing current is applied to the associated line
251, Call-supervisory reiay 284 responds to the
operation of relay 283 by closing a locking cir-
cuit for itself in parallel with the lower contacts
of relay 203. At its lower contacts relay 264 pre-
pares a circuit for answer-supervisory relay 205.

Similar operations occur in the other line cir-
cuits, such as LC—35.

Response

When answering ccecurs at substation 281, and
answer-test relay 282 consequently temporarily
restores ringing relay 293, line relay 281 extin-
guishes call lamp L9, and it operates answer-
.supervisory relay 205 through contacts of the
slow-restoring call supervisory relay 284. Relay
205 closes a locking circuit for itself at its lower
contacts; disconnects ringing relay 2683 at its
upper contacts; and, at its inner lower armature,
it transfers relay 209 into a new circuit including
the front contact of the lower armature of line
relay 20f, enabling the line 251 to become dis-
connected from the group call circuit when the
receiver is subsequently replaced thereon, An-
swer-supervisory lamp L0 becomes lighted in
parallel with the winding of relay 205.

As the called firemen respond, they may re-
ceive their instructions from the supervisor at
substation 263 or from the operator at telephone
200, or jointly from both. The operator may
keep the supervisor informeq of the condition
of the lines as disclosed by the supervisory lamps,
such as L9 to Li2.

Recall

The line 251, for example, can be recalled fol-
lowing a momentary operation of recall key K9,
with results as explained in connhection with
Fig. 1.

Disconnect

When a satisfactory response has been ob- :

tained from all the firemen, the supervisor at
substation 263 may replace his receiver (not
shown), whereupon line relay 211 restores. At
its inner contacts line relay 211 disconnects ring-

ing key K6 from key K8 and ringing conductor :

213 of the group-call line GC2, again preparing
a ringing circuit in the line circuit LC—8 over
which the supervisor at substation 263 may be
recalled in the discretion of the operator at tele-
phone 208. Af its upper armature, line relay 211
removes ground potential from conductor 277
and replaces it on conductor 276. As a result
of the removal of ground potential from con-
ductor 271, conductor 274 is deprived of ground
potential, clearing out the line circuits such as
LC—4 and LC—S. The placing of ground po-
tential on conductor 278 by line relay 21 [ closes
a lighting circuit for supervisory lamp L8,
through contacts of the actuated key KT. Lamp
L8 thereupon becomes lighted as a disconnect
signal. The operator at telephone 200 is then

expected to restore the keys K7 and K8.
Restoration of connect key K8 extinguishes

hold lamp L1, while the restoration of key K1

extinguishes the supervisory lamp L8,

20

30

40

65

70

75

2,208,489

The supervisor calls

When the supervisor at station 2863 removes
his receiver (not shown) to originate a call, the
resultant energization of line relay 211, in addi-
tion to preparing a ringing circuit over conductor
219 for the group-call line GC2, applies ground
potential to conductor 277, thereby lighting su-
pervisory lamp L8 as a call lamp and operating
the call buzzer B, through contacts of the key
KT in normal condition. The operator at tele-
phone 208 responds by actuating the key K1,
thereby completing a talking circuit between
telephone 200 and substation 263; preparing a
ringing circuit from the ringing key K6 to the
group-call circuit; disconnecting the call buzzer
B; and extinguishing the supervisory lamp L3.

The supervisor may now instruct the operator
at telephone 200 to call the firemen, which she
may do by actuating the key K8, followed by de-
sired actuation of the ringing key K6 as here-
inbefore described.

I claim:

1. In a telephone system, subscriber lines each
having its own terminals through which regular
telephone service may be rendered, a group-call
line having branches corresponding respectively
to said subscriber lines, means controlled at will
by a group-call operator for transferring each
of said lines from its associated switchboard ter-
minals to its associated branch of the group-call
line, the group-call operator having a ringing
key common to all said branches, means in each
branech responsive to an actuation of said key for
projecting ringing current over the associated
transferred line, and means in each branch for
preventing the said projection of ringing current
50.long as a receiver is off the hook at a substa-
ticn on the associated subscriber line.

2. In a telephone system, subscriber lines each
having its own terminals through which regular
telephone service may be rendered, a group-call
line having branches corresponding respectively
to said subscriber lines, means controlled at will
by a group-call operator for transferring each of
said lines from its associated switchboard termi-
nals to. its associated branch of the group-ecall
line, the group-call operator having a ringing key
common to all said branches, means in each
branch responsive to an actuation of said key for
projecting. ringing current over the associated
transferred line, and means in each branch cir-
cuit responsive to. the call over the associated
subscriber line being answered for disabling the
mezans therein for applying ringing current and
for maintaining it disabled after the receciver has
been replaced on the called line.

3. In a telephone system, subscriber lines each
having its. own terminals through which regular
telephone service may be rendered, a group-call
line having branches corresponding respectively
to said subscriber lines, means controlled at will
by a group-call operator for transferring each. of
said lines from its associated switchboard termi-
nals to its associated branch of the group-call
line, the group-call operator having a ringing key
common. to all said branches, means. in each
branch responsive to an actuation of said key for
projecting ringing current over the associated
transferred line, means in each branch circuit re~
sponsive to the call over the associated subscriber
line being answered for disabling the means
therein for epplying ringing current and- for
maintaining it disabled after the receiver has
been replaced on the called line, and recall means
in each branch for enabling the group-call oper-
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ator to recall the associated subscriber line after
the called subscriber thereon has answered and
again replaced his receiver.

4, In a telephone system, subscriber lines each
having its own terminals through which regular
telephone service may be rendered, a group-call
line having branches corresponding respectively
to said subscriber lines, means controlled at will
by a group-call operator for transferring each of
said lines from its associated switchboard termi-
nals to its associated branch of the group-call
line, each of the transferred lines being connect-
ed telephonically with the group-call line when
transferred to its associated branch thereof, the
group-call operator having a telephone connect-
ed with the group-call circuit enabling her to
converse with any subscriber who has the re-
ceiver removed when his line is transferred, and
supervisory means including signals individual
respectively to said branches for informing the
operator of the busy or idle condition of each of
the transferred lines.

5. In a telephone system, subscriber lines each
having its own terminals through which regular
telephone service may be rendered, a group-call
line having branches corresponding respectively
to said subscriber lines, means controlled at will
by a group-call operator for transferring each of
said lines from its associated switchboard ter-
minals to its associated branch of the group-call
line, means for transmitting a call signal over
each of said subscriber lines, means responsive to
the removal of the receiver on one of said sub-
seriber lines for terminating the signaling opera-
tion thereover, and means responsive to the sub-
sequent replacement of the receiver for trans-
ferring the concerned subscriber line back to its
own said terminals.

6. In a telephone system, subscriber lines each
having its own terminals through which regular
telephone service may be rendered, a group-call
line having branches corresponding respectively
to said subscriber lines, means controlled at will
by a group-call operator for transferring each of
said lines from its associated switchboard termi-
nals to its associated branch of the group-call
line, means for transmittihg a call signal over
each of said subscriber lines, means responsive to
the removal of the receiver on one of said sub-
sceriber lines for terminating the signaling opera-
tion thereover, means responsive to the subse-
quent replacement of the receiver for transferring
the concerned subscriber line back to its own said
terminals, and recall means in the branch asso-
ciated with the last-named line circuit for caus-

10

20

25

30

40

50

55

4
ing said line to be transferred again thereto and
for again enabling said signaling means to signal
thereover.

7. In a telephone system, subscriber lines each
having its own terminals through which regular
telephone service may be rendered, a group-call
line having branches corresponding respectively
to said subscriber lines, means controlled at will
by a group-call operator for transferring each of
said lines from its associated switchboard termi-
nals to its associated branch of the group-call
line, means for signaling on each of said sub-
scriber lines, and means responsive to the re-
placement of the receiver after it has been re- .
moved on one of said lines in answer to said sig-
naling for transferring such subscriber line back
to its own said terminals.

8. In a line circuit for use between a group-call
line and a subscriber line, a transfer relay for
transferring the subscriber line from its regular
switchboard terminals to the line circuit, a line
relay operable over the transferred line when re-
sponse occurs thereon, a supervisory relay respon-
sive to the operation of said line relay, and circuit
connections controlled jointly by said line and
supetvisory relays for causing said transfer relay
to transfer said line back to its regular switch-
board terminals when the line relay is restored at
the end of the condition of response on the sub-
scriber line.

9. In a line circuit for use between a group-call
line and a subscriber line, means responsive to a
call on said group-call line for transferring said
subscriber line from its regular switchboard ter-
minals to the group-call line by way of said line
circuit, a pair of supervisory signals assigned to
said line circuit, means for energizing the first of
said signals dependent upon the transferred line
being or becoming idle, means for calling over the
transferred line when idle, and means dependent
upon said call being answered for energizing the
second of said signals.

10. In a group-call telephone system, normally
separate subscriber lines, switchboard means
comprising separate terminals for each of said
lines through which regular telephone service
may be rendered, a group-call line having
branches corresponding respectively to said sub-
scriber lines, a switching device, and means re-
sponsive to actuation of said device for discon-
necting each of said subsecriber lines from its
associated switchboard terminals and transfer-
ring it to its associated branch of the group-call
circuit.

. GLENN KINER.




