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24 Claims.

This invention relates to telephone exchange
systems and more particularly to systems in
which any subscriber by calling a designated di-

~ rectory number may obtain a connection with a
‘5" central information announcing ’bureau from
which announcements, such as weather fore-
casts, crop reports, results of sportmg events, ete.,
are automatically made.

The object of the invention is to enable the
information announcements to be automatically
and efficiently transmitted to as many subscribers

10

in an exchange area or g plurality of such areas

as concurrently initiate calls for such service.

This object is attained in accordance with the
present invention by the provision of announce-
ment trunks accessible from the terminal banks
of selector switches of local offices or from: the
terminal banks of selector switches of tandem
offices which are multipled to a trunk outgoing
to a central announcing buresu. - Associated
with the announcement trunks is a distributing
circuit which is responsive to the seizure of any
one of the announcement trunks to effect the
cut-through of the speech transmission circuit
over each calling trunk and to cause the opening
of each transmission circuit after an interval
sufficient to enable each calling subscriber to
hear one or more compleie announcements trans-
mitted from the central bureau.

The trunk circuit incoming to the centra,l
bureau terminates at the bureau in a control cir-
cuit with which three announcing machines of
the magnetizable tape type and two speech level
indicators and alarm circuits are associable. Of
the three announcing machines one is normally
running: and two have recorded on their tapes
the latest information to be transmitted, such,
for example, as the latest weather report received
from. the United States Weather Bureau. One
of these two machines has ifs speech output cir-
cuit norinally connected through suitable ampli-
fiers to the incoming trunk circuit so that upon
the cut-through of connections from one or more
subscribers’ lines such subscribers are enabled to
hear the announcement transmitted from such
machine. The second of the two machines is
held as a spare in readiness for a service connec-

15

20

30

35

40

45

tion to the incoming trunk should the machine in -

service stop or fail to maintain g suitable speech
level output. A
serve for the recording of a new message on its
tape. During the time that a machine is in
service its output circuit is connected to one of

50

the -speech level indicators which periodically
65 makes a check to determine if there is a speech .

The third machine is held in re- ~

'(CL 179—6)

'output therefrom. and if the output speech level
is’ within desired lower and an upper volume

limits. If‘the level is too low or there is no speech -

output the control circuit is operated to transfer
the connection to the incoming trunk from the

output circuit of the machine in service to the
output circuit of the spare machine; to connect
the output circuit of such spare machine to the
other speech level indicator which similarly
checks the volume of its output and to operate a
minor alarm to indicate the failure of one of
the machines and the fact that the spare.ma-
chine is in: service. If the speech level indicator
finds that the speech level of the spare machine
is not correct, it; operates the control circuit. to
remove such machine from service and to oper-
ate & major alarm to indicate that there is no
machine in service. The monitoring operator’s
turret. is provided with in-service and out-of-
order lamps individual to each machine which
are lighted when the corresponding machine is
in service or out of order.

The control circuit is arranged to connect the
three machines in pairs for service and spare
service in accordance with a definite pattern so
that when the No. 1 machine ig in service the
No. 2 machine is on spare service, when the No.
2 is in service the No. 3 machine is on spare
service and when the No. 3 machine is in service
the No. 1 machine is on spare service. The ober-
ator’s turret is provided with an erase key, which

10

15

20

25

30

when operated removes the machine which is on -

spare service from -such service and erases the
record from the tape of such machine and from
the: tape of the reserve machine and is also pro-
vided with & recording key which connects the
monitoring operator’s recording transmitter with
such machines for placing a new record on their
tapes. The machines which have thus had new
records placed on their tapes cannot again he
placed.in service until their output circuits have
been connected to the speech ‘level indicator
which is not at the time being used for monitor-
ing on the machine still in service. To monitor on
newly recorded machines the monitoring turret
is provided with a monitoring jack to which the
operator’s headset may be connected and with a
monitoring” key individual ‘to each machine.
During recording lamps individual to each ma-
chine are lighted on the turret to indicate which
machines are being recorded. Provision is made
to flash the  recording lamp of any- machine
which ‘has been. removed from service and re-
.quires ‘a new recording. -If the speech level of
either newly recorded machine is not correct

35

40

45
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10
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20
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40

45

2

either & high or low level lamp on the turret will
be lighted and the operator will thereupon erase
the reccrd on such machine and re-record. When
both machines are correctly recorded the oper-
ator may place cne of such machines in service
and the cther on spare service and transfer the

. machine in service to reserve by the operation

of a cut-in service key on her turret.
- The operator’s turret is also provided with
jacks individual io’the machines int¢ which she

may plug her recording transmitter for giving ,

manual anncuncements directly to calling sub-
scribers in the event of machine failures, such
announcements keing monitored by one of the
speech level indicators for correct:volume and
being at the same time recorded on machines

which are at the time available for recording.’

A transfer key is alsc provided on'a maintenance
panel to enabie the manual transfer of. the load

from the machine in service to the spare ma-’

chine.

In some instances it is desu‘able to extend the
information service to subscribers whose lines ter-
minate in the offices of another exchange area.
In this case it is not economical to extend direct
trunks from such offices to the exchange area in
which the information bureau is located. There-
fore, for such extended service the local an-
nouncement trunks of the remote exchange area
are terminated in an auxiliary control circuit
located in such area and have associated with
them & common distributing cireuit. - The auxil-
iary control circuit comprises two parallel trunk
channels each provided with supervisory equip-
ment, an amplifier, a speech: detecting relay, a
timing circuit and alarm equipment. The out-
put ends of both channels are connected together
through a Wheatstone bridge to the multipled
outgoing ends of the announcement trunks and
the input ends of the chanmels extend as two
cable pairs to a branched trunk circuit in the
office in which the information announcing bu-
reau is located. Bach branch of this trunk cir-
cuit is provided with a repeating coil and with
a supervisory relay, the input windings of the

" repeating coils being both connected to the trunk

50

55

60

65

70

75

terminating in the control circuit of the central
bureau. Both channels of the auxiliary control
circuit normally function at the same time so
that announcements from the central bureau are
transmitted thereover to all calling subscrlbers
Iines in the remote exchange area.

‘Whenever calls for information service are 1m-
tiated in the remoie exchahge area announce-
ment trunks in such area are seized and through
their associated distributing circuit a start sighal
is transmitted to the auxiliary control circuit.
This start signal causes the establishment of su-
pervisory circuits over both cable pairs extend-
ing to the branched frunk ecircuit at the central
bureau to signal the control circuit at the central
bureau that a call is waiting. ' If the central bu-
reau circuit is not functioning so that announce-
ments may not be made, the branched trunk
circuit receives a signal therefrom which: oper-
ates a relay therein to open the supervisory cir-
cuits extending to the auxiliary control circuit in
the remote area. If either supervxsory circuit is
not completed g minor alarm is given at the aux-
jliary control circuit and if neither circuit is com-
pleted, a major. alarm is given. The closure of
either supervisory circuit is also effective to trans-

mit a signal to the distributing circuit of the re-

mote area to cut through the calling announce-
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ment trunks and to time the duration of the cut-
through period.

As previously stated each channel of the auxil-
iary control circuit is provided with an amplifier
and a speech detection relay. If speech recep-
tion is transmitted properly, through the ampli-
fier of each channel, the speech detection relays
will ‘both operate. For determining if speech is
being properly transmitted, each channel is pro-
vided with a fiming circit which during each
cycle will first prepare the circuit of a test relay
associated with the channel which will operate
only if the speech detection relay is at the time
unoperated, thereby indicating a failure of speech
transmission over the channel. If the test relay

‘operates, it is instrumental at a later period of

the timing cycle to operate the alarm equipment
associated with the channel which has failed.
The timing circuit during each cycle is also ar-
ranged to restore the speech detection relay of
its channel for reoperation. If both channels
when tested: are found to be transmitting no
speech current, a major alarm is operated and
the_ associated distributing circuit is signaled to
prevent the further cut-through of calling an-
nouncement trunks. ..

A clearer conception of the scope and purpose
of the invention will be.obtained from a con-
sideration of the following description taken in
connection with the attached drawings in which:

Fig. 1 shows the line of a subscriber A termi-
nating in an originating office X of a first ex-
change area, the schematic representation of a
line-finder, a link circuit having a line-finder se-
lector and a sender selector by means of which
the line may become associated with a central
office sender indicated by the box in the lower
portion of the figure and the schematic repre-
sentation of a district selector and office selector
by means of which the calling line may be fur-
ther extended;

Fig. 2 shows an outgoing a,nnouncement trunk
accessible from the terminal banks of office
selectors one of which is disclosed in Fig. 1 and
a distributing circuit common to a plurality of
announcement trunks;

Fig. 3 shows the three announcement machines
associable with the central information announc-
ing bureau, one machine and the associated power
supply, control and amplifier circuits being shown
in full and the similar circuits of the other two
machines being represented by the boxes in the
lower portion of the figure; B

Figs. 4 to 13, inclusive, taken together show the
circuits of the control circuit at the central in-
formation announcing bureau;

Fig. 14 shows one of the speech level 1ndlcators
associable with the control circuit;

Fig.. 15 shows the line of a subscriber B ter-
minating in an originating office Y of a second
exchange area, the schematic representation of
a line-finder, district selector and office selector
by means of which the calling line may be ex-
tended, a schematic representation of one of the
announcement trunks accessible from the office
selector and the associated distributing circuit

~and a portion of the auxiliary control circuit of

the exchange area; )

Fig. 16 shows.at the left of the vertical dot-
dash line the remaining portion of the auxiliary
control circuit and at the right.of the dot-dash
line the branched trunk circuit at the first ex-
change area in which interexchange trunks ex-

_tending between the exchange areas terminate
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and which is connected to the control circuit of
the first exchange area; and

Fig. 17 is a chart indicating the manner in
which the several figures of the drawings should
be assembled to disclose the detailed circuits of
the invention.

General description

The apparatus of the originating offices shown
in Figs. 1 and 15 is of the well-known panel type.
The lin2 dnders {0! and 1581, selector switches
102, 103, 1502 and 1503, and the link circuit {04
of Fig. 1 may be of the same type and function
in the same manner as the similar apparatus dis-
closed and descrivbed in Patent No. 1,690,206,
granted to A. Raynsford on November 6, 1928.
The sender (§5 of Fig. 1 may be of the same
type as disclosed in Patent No. 1,505,171, issued
to F. A. Stearn on August 19, 1924. To simplify
the drawings, these pieces of apparatus have been
schematically represented and reference may bhe
had to the above-identified patents for a full de-
tailed disclosure therecf.  To simplify the draw-
ings, the link circuit and sender have been omitted
from Fig. 15 but it is to be understood that a
link circuit and sender similar to those repre-
sented in Fig. 1 would be employed.

‘While the invention has keen illustrated in con-
nection with switching apparatus cf the panel
type, it is to be understood that the announcement

trunks of either cr both exchange areas could

terminate as well in office links and connector
circuits of originating offices of the well-known
cross-bar type or in the distant office selectors
of tandem offices. The invention is equally ap-
plicable by slight modification of the anncunce=
ment trunks to systems having originating offices
of the manual or step-by-step type.

The speech level indicators one of which is
disclosed in detzil in Fig. 14 and the other of
which is indicated by the box 768 of Fig. 7 are
of the general type disclosed in Patent No.

2,118,212, granted May 31, 1938 to H. Kahl.

The magnetic tape announcing machines, one
of which is schematically illustrated in Fig. 3 and
designated by the numeral 300, are of the type
disclosed in- the application of C. C. Towne,
Serial No. 284,155, filed July 13, 1939. .

In Fig. 2, one of the announcement trunks
outgoing from the bank terminals of selectors,
such as 183, of the dial switching office X is
shown in detail. Other similar trunks, sufficient
in number to handle the peak demand for the in-
formation service, terminating in the same or
other office selectors of office X and in office
selectors of other similar originating offices or
in the distant office selectors of tandem offices
would be provided. These trunk circuits are all
multiplied together at their distant ends and
connected to a trunk 23!, 232 extending into the
control circuit of Figs. 4 to 13, inclusive. The
distributing circuit shown in the right portion
of Fig. 2 is common to all of these announcement
trunks and to the trunks incoming from other
exchange areas, such as the trunk shown in the
right portion of Fig. 18,

The trunk and distributing circuit indicated by
the box 1584 of Fig. 15 and located in another
exchange area to which the information service
is supplied are identical to the trunk and dis-
tributing circuit disclosed in Fig. 2.

Initiation of a call

It will be assumed that a subscriber A whose
line terminates in office X of the exchange area

3

in which the information bureau is located initi-
ates a call, for example, to obtain the latest
weather report apertaining to the particular sec-
tion in which the exchange area is located. The
subscriber upon removing his receiver from the
switchhook causes the setting of the brushes of
the line finder {0{ upon the terminals of the
calling line and the extension of circuits from
the calling line and district selector 102 over the
wipers of the line-finder selector {88 and sender
selector 188 of the link circuit {04 to an idle
sender 185. Upon the seizure of the sender the
sender transmits a dial tone to the calling sub-
scriber’s line in the usual manner to apprise the
ubscriber that he may commence dialing. . The
subscriber then proceeds to dial the digits of the
directory number assigned to the central weather
forecasting bureau which it will be assumed is
WEather 6-1212 thereby setting the registers of
the sender to record the office and numerical
designations of the weather bureau number.

As soon as the sender has registered the wanted
line designation it proceeds in the well-known
manner in accordance with the office code
registered therein to set the district selector (82
and the office selector 103 to select an idle an-
nouncement trunk extending toward the central
bureau. It will be assumed that the trunk dis-
closed in Fig. 2 is idle and is seized for service
by the office selector 103. During the setting of
the office selector 183 the sequence switch of the
district selector {82 is standing in position (0
and therefore upon the seizure of the idle trunk
by the office selector 188 a fundamental circuit

is established between the trunk of Fig. 2 and the :

sender {84 which may be traced in part from bat-
tery through the left winding of relay 2088, inner
left back contacts of relay 284, upper back contacts
of cut-through relay 202, upper left winding of
repeating coil 203, tip frunk conductor 204, tip

left contacts of cam {08, thence through the link
circuit 104, winding of the sender stepping relay
(not shown), thence returning through the link
circuit over the upper left and right contacts of
cam 187, ring brushes of selectors 182 and {83,
ring trunk conductor 265, lower left winding of
repeating coil 283, ocuter lower back contacts of

relay 202, right back contacts cof relay 201, to -

ground through the right winding of relay 289.
The stepping relay of the sender and relay 280
now operate and since calls to the weather bureau
are handled by the sender in the same manner as
calls to a termiinating office having a call indi-
cator and the control sequence switch of the
sender has therefore been set in response to the
registration. of the office code to control the
sender to transmit call indicator code impulses
in accordance with the numerical registration set
up in the sender, the sender is now prepared to
transmit such impulses. Relay 202 upon operating
establishes a circuit from ground over its front
contacts, the right back contacts of relay 206,
the right contacts of interrupter 287, as soon as
the cam of the interrupter closes such con-
tacts, winding of relay 208, through resistance 269

‘to hattery. Relay 288 thereupon operates, locks

over its middle lower front contact and the upper
back contacts of relay 210 to ground; over its.
lower front contacts connects conductor 2{{ ex-
tending to a peg count meter over the outer left

contacts of relay 2081 to ground to operate the peg
count meter; at its inner upper front contacts,
closes a start circuit over the inner upper normal
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contacts of key 212, to battery through the wind-
ing of start relay 213 of the common distributing
circuit and at its inner lower front contacts pre-
pares a circuit for relay 201. After an interval
sufficient to permit the sender to make the usual
trunk guard test, interrupter 297 closes its left
contacts, thereby completing the circuit of relay
201, which may be traced from ground over the
back contacts of relay 210, middle lower front
contacts of relay 208, left contacts of interrupter
2017, inner lower front contacts of relay 208, inner
left normal contacts of relay 206, through the
winding of relay 28! to batiery. Relay 201 now
operates, locks in a circuit from battery through
its winding, the inner left normal contacts of
relay 288, the outer right contacts of relay 201,
to ground over the middie upper front contacts
of relay 288; at its outer left back contacts opens
the circuit of the peg count meter; at its inner
back contacts disconnects the windings of relay
200 from the tip and ring conductors 284 and 205
of the trunk and connects these conductors over
its inner front contacts to a dry bridge including
the windings of polarized relay 214 and re-
sistance 215. ‘

Relay 260 now releases without affecting the
circuits previously established and the stepping
relay of the sender also releases to start the im-
pulser of the sender to transmit relay call indi-
cator impulses which are absorbed by the dry
bridge including the windings of polarized relay
214, When the sender transmits the final heavy
positive impulse relay 2{4 responds thereto clos-
ing a circuit from ground over its front contacts
to battery through the left winding of relay 286
which thereupon operates, locks over its right
winding and inner right front contacts to ground

:at the middle upper front contacts of relay 288,

and at its inner left transfer contacts transfers
the locking ground for relay 261 from the middle
upper front contacts of relay 208 to the front
contacts of relay 2{4. Upon the termination of
the heavy positive impulse, relay 214 releases
whereupon relay 201 releases to disconnect the
winding of relay 214 from the trunk conductors
and to reconnect the windings of relay 290 there-
to. Following the sending of the relay call in-
dicator impulses, the sender is advanced to the
talking selection position in turn advancing the
district selector sequence switch to the talking
position and itself being disconnected from the
established connection and restored to nhormal
condition.

With the sequence switch of the district se-
lector in the talking position and relay 20{ re-

leased a circuit is established from battery

through the left winding of relay 280, thence as
traced over trunk conductor 204 and the tip
brushes of selector switches 103 and 102, upper
contacts of cam 188, upper right winding of re-
peating coil 108, winding of polarized supervisory
relay 108, lower right winding of repeating ceil
108, lower contacts of cam (87, thence as fraced
to ground through the right winding of relay 200.
Relay 208 now reoperates but the current does not
flow in the proper direction through the winding
of polarized relay 108 to cause its operation at
this time. Relay 209 upon operating establishes
a circuit from ground over its contacts, the mid-
dle right front contacts of relay 208, to battery
through the upper winding of relay 218, which in

" turn operates, locks over its lower winding and

15

lower front contacts to ground at the outer right
front contacts of relay 206; at its upper back
contacts opens the holding circuit of relay 208,

2,213,511

and at its upper front contacts closes a new
holding circuit for relay 208, whereby relay 208
is now. held operated by the operating ground
supplied for relay 210 over the contacts of relay
206. Relay 208, being slow to release, does not
release during this transfer of its holding ground.

Relay 2066, upon operating, also establishes a
ringing tone circuit which may be traced from
the source of ringing current 218, over the lower
back contacts of relay 219, the outer left front
contacts of relay 286, the inner lower back con-
tacts of relay 282, thence through the right wind-
ings of repeating coil 203, over the next to outer
upper back contacts of relay 202, to ground at
the upper back contacts of relay 219, whereby

10

15

ringing tone is transmitted inductively to the

trunk circuit, through the right windings of re-
peating coil 188 at the district selector, and then
inductively over the calling line loop as a signal
that a connection has been completed from the
calling line to an idle announcement trunk.
Since the trunk circuit is a two-wire circuit,
it is necessary to lock up the circuit locally while
the call indicator impulses are being received and
absorbed. This is accomplished through the op-
eration of relay 208 as previously described. In
order that the trunk may be released if the call
should not progress in a normal manhner, with
relay 208 operated a circuit is established upon
the operation of relay 26{ and prior to the op-
eration of relay 214 as soon as the interrupter
216 makes its right contact, which may be traced
from ground at the left contacts of relay 214,
outer left contacts of relay 20f, right contact
of interrupter 216, upper contacts of relay 208
to battery through the winding of relay 217. Re-
lay 217 thereupon operates, locks over its lower
contacts to ground at the middle upper contacts
of relay 288, and prepares at its upper contacts a
short circuit for releasing relay 208.
proximately five seconds, during which interval
all call indicator impuises should have been re-
ceived and absorbed, if relay 281 has not released
a circuit is established from ground at the left

contacts of relay 214, over the outer left contacts ;

of relay 201, left contact of interrupter 216, upper
front contacts of relay 217 to a point between
resistance 209 and the winding of relay 208,
whereby the winding of relay 208 is shunted and
relay 208 releases to wipe out the call.

When the start relay 213 of the distributing
circuit operates upon the seizure of the trunk of
Fig. 2 as previously described or upon the seizure
of other similar trunks it prepares a circuit ex-
tending from ground over its lower contacts, the
lower normal contacts of key 212, conductor 220
to the outer right front contacts of relay 107 for
a purpose to be later described and over its upper
front contacts establishes a circuit extending
from battery through the winding of relay 221,
upper contacts of relay 213, upper normal con-
tacts of key 212, conductor 222, to ground at the
right back contacts of alarm relay 1100, if there
is an announcing machine in service at the cen-
tral bureau ready to transmit announcements.
Relay 221, upon operating, establishes over its
upper front contacts and the lower back contacts
of relay 223 circuits in parallel through a plu-
rality of relays, such as 224, which in turn cause
the operation of a plurality of relays such as 225,
each serving ten trunks. As many relays, such
as 225, are provided as are necessary to serve
all of the announcement trunks. At its middie
front contacts relay 221 also establishes a circuit
extending over the upper back contacts of relay

After ap- .
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223, through the winding of slow-to-release re-
lay 226, which at its upper front contacts es-
tablishes the operating circuit for slow-to-release
relay 227, which in turn at its upper front con-

i- tacts establishes the operating circuit of slow-to-

release relay 228. Relays 226, 227 and 228 thus
operate in cascade upon the operation of relay
221,

Relay 225, upon operating, closes a circuit from
battery over its lower contacts, through resist-
ance 230, winding and inner upper normal con-
tacts of cut-through relay 282, next to upper back
contacts of relay 219, middle right front contacts
of relay 286, to ground at the front contacts of
relay 200 and relay 202 thereupon operates, locks
over its inner upper alternate contacts to ground
at the outer right front contacts of relay 206;
connects a substitute operating battery to its op-
erating circuit over its lower front contacts; dis-
connects the tone source 2{8 and ground from
the trunk conductors at its inner lower and upper
back contacts; at its upper and middle lower con-
tacts reverses the. connection of battery and
ground through the windings of relay 200 to the
trunk conductors 294 and 285 for operating the
polarized relay {08 at the district selector for su-
pervisory purposes and for controlling the charg-
ing for the call; at its inner upper and inner
lower front contacts connects the right winding
of repeating coil 203 to conductors 23 and 232 of
the common trunk circuit extending into the cen-
tral bureau control circuit, and at its next to low-
er front contacts prepares the circuit of relay 2149.
Relay 225 and similar relays also establish simi-
lar operating circuits for the cut-through relays
of other trunks which are in a call awaiting con-
dition. )

At its inner front contacts relay 221 also pre-
pares a circuit extending from ground thereover,
through the countacts of interrupter 229, which
close at approximately one minute intervals, to
battery through the winding of relay 223, which

with relay 228 operated, locks over its lower front-

contacts to ground at the lower front contacts of
relay 228. At its lower back contacts relay 223
opens the operating circuits of all relays 224,
which thereupon release, and in turn release all
relays 225. Relays 229 upon releasing open the
initial operating circuits of all trunk cut-through
relays such as 202. At its upper back contacts,
relay 223 opens the operating circuit of relay

- 228, which releases and opens the circuit of relay

221, which in turn opens the circuit of relay 228.
Thus, after an interval following the operation of
relay 223, as dstermined by their slow-to-release
characteristics, relays 228, 227 and 228 become
released. Relay 228 upon releasing opens the
locking circuit of relay 223.
still operated, over the contacts of interrupter
229, and relays 228 and 227 released, but before
relay 228 releases, a circuit is closed from ground
at the middle contacts of relay 221, upper front
contacts of relay 228, back contacts of relays 226
and 227, upper front contacts of relay 228,
through the winding of relay 233 and in parallel
through the windings of other similar relays,
which in turn close sbvious circuits for a plurality
of relays such as 234, each serving ten trunks.
As many relays 234 are provided as are neces-
sary to serve all of the announcement. trunks.
Relay 234 and similarly operated relays upon op-
erating establish operating circuits for relays 219
of all trunks which at the time have their cut-

o through relays 202 operated for transmitting an-

75

nouncements. The circuit of relay 219 may be

With relay 223 -

5

traced from ground at the lower contacts of relay
234, next to lower front contacts of relay 202, in-
ner lower normal contacts and winding of relay
219, to battery. Relay 219 now operates, locking
over its inner lower transfer contacts to ground
at the outer right contacts of relay 286; further
opening the circuit over which the ringing tone
current was applied at its upper and lower outer-
most contacts; opening at its next to upper back
contacts a second point in the initial operating
circuit of relay 202; preparing at its inner upper
front contacts a circuit to be later described over
which relay 202 is to be shunted down and at its
next to inner upper and lower front contacts clos-
ing a by-pass around contacts of relay 202,
whereby the right windings of repeating coil 203
are connected to the conductors 23{ and 232 of
the trunk extending to the control circuit of the
central bureau.

As soon as the contacts of interrupter 229 open,
relay 223 releases and recloses at its upper back
contacts the operating circuit of relay 228 previ-

ously traced. After a short interval of approxi-

mately 1.6 seconds, interrupter 229 again closes
its contacts, whereupon relay 223 reoperates.
With relays 223 and 226 now both operated, a
circuit is ‘closed from ground over the middle
contacts of relay 221, upper front contacts of re-
lay 223, lower front contacts of relay 228 to bat-
tery through the winding of relay 235, and the
windings of other parallelly connected relays, in

" turn operating relay 236 and similar . relays.

Each relay 236 serves ten announcement trunks
and as many such relays are provided as are-nec-
essary to serve all of such trunks. Relay 236,
upon operating, closes a circuit from ground
over its lowermost contacts, the inner upper front
contacts of relay 219, to a point between resist-
ance 230 and the winding of cut-through relay
202, thereby shunting down relay 282, which
thereupon releases and restores the normal bat-
tery and ground connections to the: trunk con-
ductors 204 and 205, thereby releasing the polar-
ized relay 109 at the district selector 182 of the
originating office. The announcement continues
to be transmitted to the calling line over con-
tacts of relay 219 until the calling subscriber
hangs up or if he does not do so at once, until
the district selector is automatically timed out
and is released by the timing circuit associated
therewith. When the calling subscriber hangs
up or the district selector is timed out and the
district selector (02 and office selector {83 are
released, relay 200 releases, in turn releasing re-
lay 206, whereby the locking circuits of relays 208,
210, 217 and 219 are opened and these relays
release restoring the trunk circuit to normal.
Relay 208 upon releasing opens the circuit of re-
lay 213 which releases unless other announce-
ment trunks are in a calling condition.

Initial recording of machines

Before proceeding with a discussion of the
manner in which announcements. are transmitted
automatically to the lines of calling subscribers,
it will be assumed that the announcement ma-
chines must be prepared for service. Each ma-
chine, such as 300 of Fig. 3, is provided with two
pairs of pole-pieces 305 and 306 between which
the steel tape 304 is traversed in the direction in-
dicated by the arrow, the pole-pieces 385 being
magnetizable by a pair of serially connected coils
307 which serve both as recording and reproduc-
ing coils and by a pair of serially connected bias-
ing coils 308, and the pole-pieces 386 being mag-
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netizable by a pair of serially connected erasing
coils 309 which are also connected in series with
the biasing coils 308. The speech: input to the
coils 307 during recording, when relay 319 is op-

. erated, and the speech output during reproduc-

tion, when relay 2!9 is unoperated, are im-
pressed through transformer 316 upon the input
coils of amplifying tubes 81{ and 312 connected
in push-pull relationship, the outputs.of which
are impressed upon the double electrode amplify-
ing tube 313, the output circuit of which is con-

nected through the output transformer 314 to

the output conductors 3i%5 and 316 and to the
automatic volume control tube 31{7.
current for the tubes is supplied from a source
of commercial alternating current and rectified
by the rectifier tube 318. The circuit is also pro-~

vided with a relay 319 which is operable when a-

new recording is required and with .a relay 320
which is operable when it is necessary to erase a
previous recording.

It will be assumed that it is necessary. to ini-
tially prepare machines for service at which time
there is no machine connected to the load.  The

monitoring operator will first ‘depress erase key'

802 located on her turret and, with no machine
connected to the load and therefore with relays
1001, 1002, (003 unoperated, a circuit will be
closed from ground serially over the No. 3 back
contacts of these relays, .conductor- 1009, No. 5
left back contacts of relay 905,.conductor 803,
upper contacts of erase key 802, conductor 844,

to a point between the right winding of relay ‘§63-

and resistance {325 to prevent the operation of
relay 803 and thereby making the Nos. 1 and 2
machines 300 and 330 the choice for recording.

- Erase key 882 also establishes a circuit from

ground over its upper middle contacts, conduc-

tor 805, outer left back contacts of ‘relay (205,

through winding of relay 1206 to battery; estab-
lishes a circuit from ground over its inner upper
contacts, conductor 896 through the winding of
relay {i15; establishes a circuit over its inner
lower contacts, conductor 807,
contacts of relay.{205, through the winding of
recording relay (207 and at its lower contacts
prepares erasing circuits for the erasing relay
320 of the No. 1 machine and the sumlar rela.y
of the No. 2 machine 330.

Relay 1206 upon operating locks over its inner
left front contacts and conductor 718 to ground at
the outer right back contacts of release relay {{@f
and closes a circuit extending from ground over
its inner right front contacts and conductor’ IZDS
through the winding of relay {116 for a purpose
to be later described. Relay 1207 upon operating
establishes circuits for relays 901, 982 and 903,
the circuit of relay $9{ extendmg from' battery,
over the upper normal contacts of jack 480, con~
ductor 463, No. 7 back contacts of relay 13i1,
resistance (316, conductor {314, right winding of
relay 801, conductor 912 to ground at the middle
left front contacts of relay 1207; the circuit of
relay 902 extending from battery over the upper
normal contacts of jack 401, conductor 404, No. 7
back contacts of relay 13(2, resistance 1317, con-
ductor 1328, right winding of relay 02, conductor
913 to ground at the inner left front contacts
of relay 1297, and the circuit of relay 903 extend-
ing from battery over the upper normal contacts
of jack 402, conductor 435, No. 7 back contacts
of relay (313 through resistance 1325, conductor
1327, right winding of relay 803, conductor 814
to ground at the oufer right contacts of relay
1207. Relays 981 and 902 now operate but relay

Operating

inner left back:
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803 does not since its winding is shunted by
ground applied from key 882 over conductor 804.

Relay 801 upon operating locks over its No. 1
left contacts and conductor 9904 to ground at the
back contacts of relay {2808; establishes a circuit
from ground over its No. 3 left contacts, con-
ductor 915, the No. 2 back contacts of relay (311,
conductor 382 through the winding of start relay
38{ of the No. 1 machine 380 for starting the
motor 303 thereof; establishes a circuit from
ground over the outer left contacts of relay 1207,
conductor 1208, the No. ¢4 left contacts of relay
9814, conductor 816 through the winding of relay
1321 and resistance 1328 to battery; closes a cir-
cuit from ground over its No. 6 left contacts, con-
ductor 817 to battery through recording lamp 831
on the operator’s turret and over conductor 1334
of cable {307 to battery through recording lamp
{35 on the mainftenance panel individual to the
No. 1 machine to indicate that such machine is
to be recorded and closes a circuit from ground

over the lower contacts of erase key 802, conduc-.

tor 808, over its No. 2 right contacts, conductor
G948 to battery through the winding of erase mag-
net 328 of the No. 1 machine 380. With relay
320 operated a circuit is established from ground
over the inner upper front contacts of relay 320,
through biasing coils 308 and erasing coils 309,
resistance 323, the direct current output circuit
of rectifier tube 318, through resistance 324, lower
front contacts of relay 320 to ground whereby
the pole-pieces 306 are magnetized and since the
machine is running the record on its tape 304 is
erased.

Relay 902 upon operating locks over its No. 1
left contacts and conductor 04 to ground at the
back contacts of relay 1200; establishes a circuit
from ground over its No. 4 right contacts, con-
ductor 919, No. 2 back contacts of relay 1312, con-
ductor 322 and winding of the start relay of the
No. -2 machine, corresponding to relay 3061, for
starting the motor thereof; establishes a circuib
from ground over the inner right front contacts
of relay 1207, conductor 1289, No. 6 left contacts
of relay 982, conductor 928, winding of relay 1322
through resistance (339 to battery; closes a cir-
cuit from ground over its No. 4 left contacts,
conductor 821, to battery through recording lamp
832 on the turret and over conductor 1335 of
cable {307 to battery through recording lamp
1352 on the maintenance panel individual to the
No. 2 machine to indicate that such machine is
to be recorded; closes a circuit from ground over
its No. 2 left contacts and conductor 1214 through
the winding of relay 1213 to battery thereby op-
erating relay {213 but without effect at this
time, and closes a circuit from ground over the
lower ‘contacts of erase key 882, conductor 898,
No. 3 right contacts of relay 982, conductor 922
to battery through the erase relay of the No. 2
machine 330 corresponding to relay 328. In the
same manner as previously described in connec-
tion with machine 300 the record on the tape
of the No. 2 machine is erased.

It will be recalled that relays 1321 and 1322
were operated upon the operation of relays 901
and 922. These relays now lock in circuits, estab-
lished over their inner left front contacts, the
right back contacts of relays 1361 and 1362 to
ground at the No. 1 back confacts of relays 1311
and 1312 and over their outer left contacts con-
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nect ground over conductor 1336 to hold relay -

1206 operated until monitoring on machines 300
and 338 is completed.
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The operator holds the erase key 802 operated
for a long enough interval to insure the removal
of the entire previous records from the tapes
of the machines and then releases it thereby re-
leasing relay 1207 and the erasing relays, such
as 320, of the machines and then operates the
recording key 8098 and connects her recording
transmitter circuit 406 with the recording jack
407 thereby operating relay 500 over a circuit
extending to ground at the upper contacts of jack
407. With the key 889 operated a circuit is

established from ground over its upper alternate

contacts, conductor 810, No. 5 left contacts of
relay 901, conductor 823 to battery through the
winding of recording relay 319 of the No. 1 ma-
chine 3868 and from conductor 810 over the No. 5
left contacts of relay 902, conductor 924 to bat-
tery through the winding of the recording relay
of the No. 2 machine corresponding to relay 319.
The operator now repeats into the recording
transmitter the information which she desires to
record which, it is assumed, is the latest weather
report received from the United States Weather
Bureau. Current for her recording transmitter
is supplied from ground through the right wind-
ing of battery feed coil 501, in parallel through
the left windings of repeating coil 582, over con-
ductor 503, tips of jack 407 and plug 498 through
transmitter circuit 4885, rings of plug 488 and
jack 407, conductor 584 to batiery through the
left winding of battery feed coil 584. The speech
current generated in the left winding of coil 502
is impressed on the input circuits of the two an-
nouncing machines in a circuit extending from
the upper terminal of the right winding of re-
peating coil §82, upper front contacts of relay
508, conductor 595, No. 2 contact of relay 319,
through resistance 325, No. 3 contact of relay
319, through the primary windings of input
transformer 318, returning over conductor 508,
lower front contacts of relay 580, through the
right winding of repeating coil 502. A similar in-

put circuit is established to the No. 2 machine
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330. The speech input is impressed on the input
circuits of tubes 811 and 312 and is amplified
thereby and by tube 313 and impressed upon the
primary winding of output transformer 314, the
secondary winding of which is at this time con-
nected through the windings of recording coils

301, over the No. 1 and No. 5 front contacts of .

recording relay 319. The coils 307 being thus
energized by the amplified speech current, the
pole-pieces 305 magnetize the tape 304 in ac-
cordance therewith. The tape of the No. 2 ma-
chine 330 is similarly recorded. When the oper~
ator has made the complete announcement, re-
cording key 809 is released thereby releasing re-
cording relay 348 and the similar relay of the
No. 2 machine 330. )

Monitoring on newly reccrded machines

After a recording has been made the machines
cannot be put -into service until the operator has
monitored on each one to check the text and
the volume level. To monitor the operator in-
serts the plugs 409 and &40 of her headset re-
ceiver circuit 8!1 into the monitoring jacks 412
and 413 and first operates the monitoring key
817 individual fo the No. 1 machine. With key
817 operated a circuit is now established from
battery over the alternate contacts of jack 442,
conductor 4ié4, upper contacts of key 8§17, con~
ductor 812, No. 7 back contacts of relay §53, No.
6 back contacts of relay 652, winding of relay
651, conductor 654, No. 5 back contacts of relay

7
169 over conductor 752 fo ground in the No. 2
speech level indicator 180. Since this indicator
is identical with the No. 1 speech level indicator
shown in Fig. 14, the further discussion of the
monitoring functions will be described in con-
nection with the indicator of Fig. 14. Referring
to Fig. 14 it will be noted that the ground sup-
plied to conductor 1452, corresponding to con-
ductor 752, is supplied over the No. 6 back con-
tacts of relay 1438. Relay 651 upon operating
establishes a circuit from ground at the right
back contacts of start relay 1301, over conductor
1337, No. 5 contacts of relay 681, conductor 608,
No. 2 back contacts of relay 769, conductor 753
to battery through a relay corresponding to relay
1£88&; opens at its No. 7 contacts the operating
circuit for relay 652; opens at its No. 6 contacts
the operating circuit for relay 653; connects the
junction point between relay {321 and resistance
i328 over conductor {338 and its No. 3 contacts,
cenductor 588 and the No. 1 back contacts of
relay 768 to conductor 158, corresponding to
conductor 1455, and at its Nos. 1 and 2 contacts
connects the output circuit of the No. 1 machine
to conductors 8§15 and 61{6. :

‘With the No. 1 machine 360 now running and
relays 319 and 320 thereof both unoperated the
coils 387 are now connected in a circuit extending
through the lower left winding of input trans-
former 310 and the No. 1 back contacts of relay
219 and the circuit through coils 208 and 309 is
open at the front contacts of relay 3206. 1In the
well-known manner the passage of the tape be-
tween the pole-pieces 385 causes the production
of speech current through'the coils 307 which
through the right winding of transformer 310
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is impressed upon the input circuits of amplifier -

tubes 34! and 312, is amplified thereby, and is
impressed upon the input circuits of tube 3i3.
Tube 213 further amplifies the current and im-

presses it upon the left winding of output trans-

former 3i8 which, in turn, impresses it upon the
input circuit of amplifier tube 681! individual to
the No. 1 machine and located in the control
circuit, over g circuit which -extends from the
upper terminal of the right winding of trans-
former 3{4, over the cuter back contacts of relay
319, conductor 315, inner right back contacts
of relay 811, left normal contacts of input testing
jack 621 through the input circuit of amplifier
681, outer right normal contacts of jack 621,
outer right back contacts of relay 81{, conductor
218 to the lower terminal -of the right winding
of transformer 3i4. The amplifier 88{ further
amplifies the speech current and impresses it
upon the monitoring operator’s headset circuit
over a circuit extending over the left normal
contacts of output testing jack 63{, outer left
back contacts of relay §&1, conductor 694, No. 1
contacts of operated relay 6%{, conductor 615,
right back contacts of relay 587, conductor 415,

upper normal contacts of recording key 889, con-'

ductor 417, rings of jack 412 and plug 4609
through the operator’s headset circuit 4il, rings
of plug 410 and jack 413, conductor 416, padding

resistance 588, left back contacts of relay 507,

conductor 616, No. 2 contacts of relay 651, con-
ductor 688, inner left back contacts of relay 641,
right normal contacts of: jack 631, back to the
ocutput circuit of amplifier 531. A padding re-
sistance 8§88 is also bridged acrcss conductors
415 and 446. The monitoring operator is thus
enabled to check the accuracy of the record which
she had previously recorded on the tape of the
No. 1 machine. The speech current is further
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impressed over conductors 615 and 616, the Nos.

3 and 4 back contacts of relay 169 upon conduc-

tors 7156 and 757 extending to the No. 2 speech

level indicator corresponding to conductors 1456
5, and {457 of the No. 1 speech level indicator.

Prior to the use of the speech level indicators
for service they must first be carefully cali-
brated. This, referring to Fig. 14, is accom-
plished by inserting a plug connected to a stand-
ard 1000-cycle 1-milliwatt source of power into
the testing jack §487 thereby operating relay 1404
to disconnect the input windings of transformer
{405 from conductors 1402 and (403 extending
to the associated control circuit and to connect
these windings over its front contacts and the
inner upper normal contacts of key 1408 through
the right windings of repeating coil {409. Relay
1404 at its inner upper front contacts also estab-
lishes an obvious circuit for test relay 1400 which
also operates. The start key 1410 is also oper-
ated to its neutral or start position thereby clos-
ing a circuit from battery through resistance
1411, left alternate and right normal contacts of
key 14{0, potentiometer 1412 to ground and to
, ground through the resistance network com-

prising resistances 1413, 1414, 1415 and 1416 and

the filaments of tubes 14086, 1417 and 1418, After
about thirty seconds or a sufficient interval to
permit the filaments to become heated the key
30, 1410 is operated to the right thereby connecting
the filament circuit over its right alternate con-
tacts through the normal contacts of jack {418
to battery through the ballast lamp 1420. A
milliammeter plugged into jack i419 should now
33, indicate a filament current between .49 and .53
ampere.

With the tubes 1406, 1417 and 1418 energized
the key 1408 is operated to the left thereby re-
moving the upper right winding of repeating coil
1468 from the circuit previously traced through

19;

15

20,

the left winding of transformer 1405; connecting.

the lower winding thereof into such circuit and
shunting resistance (421 from the bridge nor-
mally including resistances {42{ and 1422 around
the left windings:of repeating coil {489, Test
key 1423 is then operated and with relay 1400
operated the circuit of relay 1424 is established
from battery through its right winding, inner left
contacts of key 1423 to ground at the No. 1 con-
50, tacts of relay £408. The circuit of relay (425
is established from battery through its winding,
the outer left contacts of key 1423 to ground at
the No. 5 contacts of relay 1408. Relay 1424
prepares at its right front contacts the operating
circuit of relay [428. Relay 1425 upon operating
establishes the circuit of relay 1433 from battery
through its winding, outer right contacts of key
1423, upper normal contacts of relay (432 to
ground at the ouiler right contacts of relay (425,
q Relay 1433 upon operating establishes over its
inner front contacts and the No. 8 front contacts
‘of relay 1800 a circuit for lighting low volume
test lamp 1434.
“The current from the test source impressed by
6 the transformer 1405 upon the input circuit of the
full wave rectifier tube (496 is applied to the con-
trol grid of the direct current amplifier pentode
1417, the oufput circuit of which is connected to
the input circuit of the trigger tube {418. Con-~
W0 denser (427 is normally charged from battery
{428 through a ballast lamp resistance and re-
sistance 1429. Potentiometer {412 is then ad-
justed until tube 1418 just breaks down and com-
pletes a discharge circuit for condenser (427 ex-
h: tending from ground over the cathode-anode cir-
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cuit of tube 1418, right contacts of relay 1424,
No. 2 back contacts of relay 1430, lower winding
of relay 1426, through condenser {4271 to ground.
Relay 1426 operates in this circuit and locks in
a circuit from battery through its upper winding
and front contacts to ground appiied to conductor
{431-over the inner left alternate contacts of relay

by

{425 and the inner right contacts of key 1428 and- -

extends its locking ground to the winding of re-
lay 1430 which operates in turn establishing a
circuit from battery through the winding of re-
lay 1432 over the No. 3 contacts of relay 1430 to
ground on conductor 1431. Relay 1430 also opens
the discharge circuit of tube (418 thereby ex-
tinguishing it.
1433 is released thereby extinguishing the test
lamp 1434, If necessary, the tap on the right
winding of transformer {405 may be adjusted to
bring about the desired operation. After the ad-
justments have been made they may be checked
by releasing key 1423 to reset the circuit, operat-
ing key (408 to the right and reoperating key
1423. Upon the reoperation of key (423, relays
1424, 1425 and 1433 reoperate as previously de-
scribed and lamp (434 will be relighted. With
key 1408 operated to the right, both right wind-
ings of repeating coil {489 are included in the
input circuit of transformer (405 and resistance
{421 is again shunted. After the reoperation of
key 1423 tube 1418 should again fire reoperating
relays {426, {430 and (432 and releasing relay 1433
to extinguish lamp 1434 as previously described.
With keys 1488 and 1423 still operated, the po-
tentiometer 1412 is now readjusted until the tube
1408 is intermittently fired as indicated by the
flashing of high volume test lamp 1435, the circuit
of which is controlled as follows: condenser (436
which is normally charged from battery (428
through the ballast lamp resistance and resist-

-ance 1437 discharges in a circuit from ground over

the cathode-anode circuit of tube {418 when the

With relay 1432 operated, relay X
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tube fires, right contacts of relay 1424, lower con- .

tacts of relay 1432, inner lower back contacts of

relay 1438 through the lower winding of relay
1439 and condenser 1436 to ground. Relay 1439
operates in this circuit, locks from hattery through
its upper winding and front contacts over the
normally closed contacts of relay 1440 to ground
on conductor 143! and extends its locking ground
through the winding of relay 1438 to battery.

Relay 1438 now operates opening at its inner lower.

back contacts the discharge circuit of tube 1418
which is thereby extinguished, closes at its upper
front contacts a circuit extending from ground
thereon and over the No. 4 front contacts of re-

‘lay 1488 to battery through lamp 1435 to light the

lamp and at its upper back contacts opens the
normally established circuit of slow-to-release
relay 1446, After an interval relay {448 releases
in turn releasing relays {439 and 1438, relay 1438
opening the circuit of lamp {435 to extinguish it
and again closing the discharge circuit of tube
1418, When tube 1418 again fires the lamp 1435
is again lighted and then extinguished. Follow-
ing the adjustment of potentiometer 1412 so that
lamp 1435 flashes as just described, the test plug
is removed from jack 1407, releasing relays 1404
and 1400, test key 1423 is released and key 1408 is
restored to its neutral position. Relays 1424, 1425
and 1433 now release in turn releasing relays 1426,
1430, 1432, 1438 and 1439 if operated and reoper-
ating relay 1440. The speech level indicator is
now calibrated and reconnected by the release of
relay 1404 to conductors 1402 and (403 extending
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to the control circuit.. The No, 2 speech level in-
dicator is similarly calibrated. N
It has been assumed that the speech level in-
dicator 799 has been seized for monitoring on the
No. 1 machine by the operation of a relay corre-
sponding to relay 1454,
of Fig. 14, when this relay operates the input
speech cenductors 1458 and (487 are connected
over its upper contacts through padding resist-
ances to input conductors 1402 and 1403 whereby
the output of the No. 1 machine being monitored
is impressed over back contacts of relay 1404,
through the input transformer {4065 upon the in-
put circuit of tube 1486. Relay 1854 also &t its
inner lower front contacts establishes an obvious
circuit for relay {44! which operates and at its
lower front contacts establishes a circuit extend-
ing over the No. 2 back contacts of relay {4980 to
battery through the winding of relay 140{. Relay
1401 being operated connects ground over its
lower front contacts and the inner lower front
contact of relay 1441 to the armature springs of
interrupter {458. Approximately every ten sec-
onds the armatures of this interrupter close their
left contacts. On the first engagement of arma-
ture 1459 thereof with its left contact following
the operation of relay 1401 a circuit is entablished
from battery over the inner upper front contacts

of relay 1441, No. 3 hack contacts of relay (480,

resistance 1444, winding and inner upper normal
contacts of relay (445, lower front contacts of
relay (441, interrupter contacts 14589, thence fo
ground as traced over the lower front contacts of
relay (801, Relay {445 upon operating locks over

" its inner upper alternate contacts to ground at

the upper front contacts of relay {481. Upon the
closure of its left contact by interrupter armature
1468, a circuit is established from battery through
the right winding of relay {424, No. 7 back con-

i+ tacts of relay {488, upper front contacts of relay

{441, left contaci closed by interrupter armature
1460 to ground as traced at the lower front con-
tacts of relay {48! and relay {424 operates and
locks in a circuit from battery through its left

5 winding and inner left front contacts over the

inner left normal contacts of relay {425 to ground
over the inner upper front contacts of relay 1401,

‘When the announcement from the No. 1 ma-
chine which is being monitored is received over
conductors §402 and 1403 as previously described
it is amplified by tube 1808 which also acts as a
buffer so that any modulation products result-
ing from the amplification of the speech by the
diodes of tube {488 do not interfere with the
announcement. The potential from the full
wave rectifier tube €86 is supplied to the net-
work N comprising resistances R, R’, R2, R3, and
R*and condensers C, C’, C2 and C3 which modifies
the potential so that the potential fluctuates ex-

+ actly as would the pointer of a dial type volume

indicator. This fluctuation potential is ap-
plied to the control grid of the direct current
amplifier pentode 14i7 which acts as a voltage
amplifier. The trigger tube 1418 indicates any

5 volume in excess of the minimum load of the

system by breaking down. Condenser (427 was
previously charged from battery 1428 throtigh
the ballast lamp and resistance . {429. ~When
tube 1418 breaks down it completes the discharge
circuit for condenser 1427 as previously traced
through the lower winding of relay 1426 and re-
lay (426 operates, locks over its upper winding
and contacts, conductor {£31, outer left front
contacts of relay 1424 to ground at the inner
lower front contacts of relay 1481; closes the

Considering the circuit.

S

operating circuit of relay 1430 which in furn
closes the circuit of relay (432 from ground on
conductor 1431 over its No. 3 front contacts to
battery through the winding of relay 1432 and at
its No. 2 back contacts opens the operating cir-
cuit of relay 1426 and the cathode-anode circuit
through tube 1418 thereby extinguishing the tube.
At its No. 7 contacts relay 1438 connects ground
to conductor {455 corresponding to conductor
785. It will be recalled that conduetor 155 was
connected by the operation of relay 65¢ over con-

10

ductor {338 to a point between the winding of

relay $32{ and resistance 1328 and therefore the
winding of relay 1324 is now shunted and relay
{321 releases. ) )

It may be noted that the cathode of tube {1417
is connected to conductor 1450 while the control
grid is normally connected over the No. 4 back
contacts of relay 1438 to a point between resist-
ances Ri and R2 so that the input circuit of the
tube is connected across resistances R and Ri.
Following the operation of relay {430 the con-
nection of the grid is transferred to the point
between resistances R and Rl so that the input
circuit is then connected across resistance R.
This change in the connection of the control
grid reduces the fluctuating potential supplied
thereto by approximately six decibels. The cp-
eration of relay 1432 opens the circuit of relay
433 and connects the anode of tube #1418 over
the right contacts of relay {424, the lower front
contacts of relay 1432, the inner lower back con-
tacts of relay 1438 through the lower winding of
relay {439 to resistance 1437 and condenser §4386.
Condenser 1436 is charged at this time by bat-
tery 1428 through resistance 1437. If now the
volume of speech is such as to be in excess of six
decibels higher than the low critical volume,
trigger tube 1418 again breaks down thus caus-
ing the operation of relay {438 by closing the
previously discharge circuit for condenser 1438§;
Relay {439 upon operating locks over the nor-
mally closed contacts of relay 1448 to ground
on conductor {43! and establishes the operating
circuit of relay 1438. Relay (438 upon operat-
ing opens the operating path of relay (439 there-~
by extinguishing tube {418, opens the operating
circuit of slow-to-release relay {448 and closes a
circuit from ground over its upper contacts and
the No. 4 back contacts of relay 1408, conductor
1654 corresponding to conductor 151, thence over
the No. 3 back contacts of relay 717, right front
contacts of relay 726 which operated in a circuit
through its winding over conductor 727, the

lower contacts of monitoring key 817 and con- |

ductor 815 to ground at the upper alternate con-
tacts of jack 413, following the operation of
monitoring key 817, thence over conductor 8i4
to battery through the high volume lamp 808
on the operator’s turret as a signal that the
speech level is too high. After an interval, relay
§440 releases in turn releasing relays 1439 and
{438 and upon the release of relay (438 relay
{440 again operates. When interrupter arma-
ture 1460 now closes its right contact approxi-
mately ten seconds following the operation of

relay 1424, the circuit of relay (425 is established

from battery through its winding, the No. 6
contacts of relay 1408, the middle lower front
contacts of relay {1441, the left contact closed by
armature 1488 of the inferrupter thence as traced
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to ground at the lower contacts of relay 1461 and

upon cperating relay 1425 opens the locking cir-
cuit of relay (424 which now releases.  If the
speech level was too low and tube {1418 did not
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fire as previously described and therefore relays
1426, 1430 and {332 did not operate prior to the
operation of relay {425 then relay {425 upon
operating establishes a circuit from ground over
its outer right contacts, over the upper normal
contacts of relay 1482, lower front contacts of
relay {445 to battery through the winding of re-
lay 1483 which thereupon operates, locks over its
upper front contacts to ground at the inner lower
front confacts of relay {445 and at its inner
front contacts establishes a circuit over the No. 8
back contacts of relay 1408, conductor 146f, cor-
responding to conductor 16{ of the speech level
indicator 708, No. 5 back contacts of relay 117,
left front contacts of relay 726, conductor 816 to
battery through the low velume lamp 88¢ on the
operator’s turret to indicate that the speech level
is too low or that there is no output from the
No. 1 machine. ‘

The operator may then monitor the No. 2
machine by releasing key 817 thereby releasing
relays 85! and 726 and then operating monitor~
ing key 818. With key 818 operated and relay
651 released a circuit is established for relay 552
which may be traced from battery over the
alternate contacts of jack 412, conductor 4{4,
the upper contacts of key:818, conductor 8i8§,
No. 6 back contacts of relay 6§52, No. 7 back con-
tacts of relay 651, winding of relay 652, con-
ductor 855, No. 6 back contacts of relay 189, con-
ductor 782, corresponding. to conductor {462

" thence as traced to ground in the speech level
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indicator as soon as the relay thereof correspond-
ing to relay 1430 is in an unoperated condition.
Relay 652 upon operating locks to ground over
its No. 4 contacts; opens. at its Nos. 6 and 7

‘contacts the operating circuits of relays 65! and

653 to prevent their operation; connects ground
from the right back contacts of relay 1382 over

conductor 1339 and its No. 5 contacts to con-.

ductor 668 and thence as traced to battery
through the winding of a relay of speech level
Indicator 780 corresponding to relay t454; at its
No. 3 contacts prepares a shunting circuit over
conductor 1348 for relay 1322 and at its Nos. 1
and 2 contacts connects the output circuit of the
No. 2 machine to the operator’s head set circuit
411 and to the input circuit of the speech level
indicator 780 over conductors 61§ and 616. The
circuit from the output transformer of the No. 2
machine 388, corresponding to transformer 314 is
connected over conductor 348, inner right back
contacts of relay §!2, left normal contacts of in-
put testing jack §22 through the input circuit of
amplifier 682, outer right normal contacis of
jack €22, outer right back contacts of relay §i2
to conductor 346. The amplifier 682 further
amplifies the speech current and impresses it
upon conductors 6{5 and 618 over a circuit ex-
tending over the left normal contacts of output
testing jack 632, the outer left back contacts of
relay 642, conductor 686, No. 1 centacts of relay
652, to conductor 6{5 and returning over con-
ductor 6i6 through the No. 2 contacts of relay
852, conductor 607, inner left back contacts of
relay 642, right normal contacts of jack 632 back
to the output circuit of amplifier §02. The op-
erator may now check the text of the announce-
ment and the speech level indicator 788 will check
the announcement as previously described for its
speech volume level. If the speech level is too
high, lamp 800 will now operate and if the volume
is too low or there is no output lamp 88§ will
light. If the volume is high enough ground re-
ceived from the speech level indicator over con-
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ductor 155, the No. 1 back contacts of relay 769
and conductor 609 will shunt down relay 1322.
Upon the release of ‘monitoring key &¢8, relays
652 and 126 release. If either of the machines
fails to transmit speech or either transmit speech
at too low a level, the monitoring operator will
operate the erase key 882 to remove the records
from the machine, will then operate recording
key 809 to rerecord the machines and wiil then
monitor on the machines as previously described.
When both machines have been properly
recorded, the operator will remove nlugs 468, 488
and 4{8 from the recording jack £3T and the
monitoring jacks 412 and 413, thereby releasing
operated reélay 509. At this time both relays 1821
and (322 will be shunted down and until this
occurs the two machines cannot be cut into
service. Assuming that both machines have baen
correctly recorded as indicated by the fact that
the volume level indicating lamps 809 and 88!
have not lighted, the operater then procesds to
cut them into service by the operation of the
cut-in key 820 on her tirret. Upon the operation
of key 820 a circuit is established from battery
through the winding of relay 28§, conductor
1218, contacts of key 828, conductor 824, right
back contacts of relay §3%23 and 1322 to ground
at the right back contacts of relay 13%i and relay
1205 operates, locks over ifs inner right front
contacts, conductor 121§ to ground at the left
front contacts of relay {110 which operated as
previously described; opens at its inner left back
contacts the operating circuit of recording relay
1207; opens at its outer left back ccntacts the
operating circuit of relay (268; closes at its left
front contacts a holding ground for operated re-
lays 801 and 962 to replace the holding ground
supplied over the back contacts of relay {288
following the subsequent operation of relay 12569
and at its middle right front contacts establishes
a circuit from ground over the outer right front
contacts of relay 1298, over conductor #1326 to bat-
tery through the winding of release relay §i01.
Relay (18! now operates opening oune holding
circuit for relay 1206 and, since the second hold-
ing circuit over conductor {338 was opened by
the release of relays {3%Z1 and 1322, relay {208
releases after an interval, opens the circuit of
relay {10 which releases in turn opening the
locking circuit of relay 1205-which also releases
if the non-locking cut-through key 820 has been
released. After relay (8088 releases but before
relay 1285 releases, a momentary circuit is estab-
lished for slow-to-release relay §288 from batiery
through its winding, the right back contacts of
relay 1206 to ground at the outer right front
contacts of relay 4285. Relay {286 upon re-
leasing also opens the circuit of release relay
1191 which releases.
.. During the time that relay (288 is operated
and while relay 1285 is still operated to hold
relays 98¢ and 902 operated, a circuit is estab-
lished from ground over its front contacts, con-
ductor {2{2, the No. 1 right front contacts of
relay 982, the No. 4 right front contacts of relay
§31, the No. 4 left back contacts of relay 9II,
conductor 925 to battery through the right wind-
ing of relay 180! and in parallel therewith from
conductor 925 over the No. 3 left back contacts
of relay 906, conductor 926 to battery through
the right winding of relay !18i2. Relay 1991 is
individual to the No. 1 machine 388 and upon
operating is locked over its left winding and No.
4 contacts, conductor 1894 to ground at the inner
left back contacts of relay {401 and relay 1012
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which is individual to the No. 2 machine 330 is

locked over its left winding and No. 4 contacts,
conductor {814 to ground at the inner right back
contacts of relay 1181, Relay 12085 has in the
meantime released before relay 1280 has released
and consequently the locking circuit of relays
90t and 922 have been opened and these relays
release. With relay 1081 operated, the circuit of
start relay i361 individual to the No. 1 machine
is operated over a circuit extending from batiery
through its winding, conductor {394, No. 6 con-
tacts of relay 188!, conductor (805, the No. 2
back contacts of transfer relay 783, conductor
184 to ground at the right back contacts of relay
1201 and relay 33! of the No. 1 machine is oper-
ated over a circuit extending from batiery
through its winding, conductor 382, No. 2 back
contacts of relay §311 to ground at the outer left
front contacts of relay {38, With start relay
1891 operated a shunting ground is connected
over its inner left front contacts to conductor
{318 between the right winding of relay 981 and
resistance 186 in the operating circuit of relay

‘981, previously traced to prevent a subsequent

operation of relay 801. Relay 1881 also closes the
circuit of in-service lamp {33f on the mainte-
nance panel and the in-service lamp §{f on the
operator’s turret over a circuit extending from
ground at the right back contacts of relay 707,
No. 1 back contacts of relay 783, conductor {122,
No. 7 front contacts of relay (881, conductor
366 to battery through lamp (33f and in par-
allel over cable 1387 to battery through lamp §{t
and these lamps light as an indication that the
No. 1 announcing machine is in service.

Transmission of announcements to subscriber’s
line

With the No. 1 machine running and relays
318 and 320 of its circuit both unoperated, the
speech output therefrom is impressed upon the
input circuit of amplifier 681 in the manner pre-
viously described. The amplifier 8§61 further am-
plifies the speech current and impresses it upon
the right windings of the repeating coil of the
announcement trunk shown in Fig. 2 and the
coils of other announcement trunks which have
been cut through, over a circuit extending from
the left normal contacts of output testing jack
€31, the cuter left back contacts of relay G4, con-
ductor 684, No. 1 contacts of operated relay
{081, conductor (086, No. 3 back contacts of
transfer relay 183, through padding resistance
105, No. 2 back contacts of relay 788, No. 2 back
contacts of relay 787, conductor 188, normal con-
tacts of jack 798, conductor 231, middle upper
front contacts of relay. 202 through the right
windings of repeating coil 288, inner lower front
contacts of relay 2082, padding resistance 238,
conductor 232, normal contacts of jack 169, con-
ductor 718, No. 1 back contacts of relay 797, No.
1 back contacts of relay 106, padding resistance
7it, No. 5 back contacts of transfer relay 183,
conductor {887, No. 2 front contacts of relay
1891, conductor 663, inner left back contacts of
relay 841, right normal contacts of jack 6§3{, back
to the output circuit of amplifier §81. The speech
current is further impressed by the repeating
coil 203 and the repeating coil (68 upon the
calling line.
hears the announcement. While the cut-through
of his line may have occurred at such a time that
he hears only a later portion of the announce-
ment, his line will remain cut through as pre-
viously described for a sufficient period to enable

The calling subscriber  therefore -

' front contacts of relay 1401,

11

hinmi to hear one or more complete announce-
ments.

The padding resistances 237 and 238 are pro-
vided in each announcement trunk to prevent
cross-talk between the several announcement
trunks whose outgoing ends are multiplied to the
common trunk conductors 231 and 232 to pre-

vent a calling subscriber from interfering with .-

the transmission of announcements should he
attempt to talk. During the transmission over
the circuit previously traced, the padding re-
sistance 712 is bridged across the output speech
channel over the No. 1 back contacts of relay
Ti3. )

During the transmission from the announcing -

machine 388, conductor 788 of the speech output
channel is also connected over the ‘inner right
kack contacts of relay 1182 and the No. 3 back
contacts of relay 161, conductor 1432, upper back
contacts of relay (484 through the input trans-
former 1485 of the speech Ievel indicator of
Fig. 14, lower back contacts of. relay 1464, con-
ductor 1483, No. 4 back contacts of relay 781 to
conductor T{8 whereby the speech output is im-
pressed through the right windings of trans-
former {485 upon the input circuit of tube 1408.

Whenever the speech level indicafor circuit
is .connected to the control circuit by reason of
relay 181 being unoperated, the circuit of relay
1401 -is established from ground over the No. 6
normal contacts of relay 1{03, No. 5 back con-

- tacts of relay {18i, conductor 702, No. 2 back

contacts of relay {488 to battery through the
winding of relay [48{. Relay {481 being oper-
ated connects ground over its lower front con-
tacts and the inner lower back contacts of relay
1441 to the armatures of interrupter (442. Ap-
proximately every 30 seconds the armatures of
the interrupter make their left contacts. On the
first engagement of armature 1443 with its left
contact following the operation of relay (484, a
circuit is established from battery at the No. 4
contacts of relay {163 over conductor { {04, right
back contacts of relay 714, conductor 715, inner
upper -back ‘contacts of relay [44{, No. 3 back
contacts of relay 1408, resistance 1444, winding
and inner upper normal contacts of relay 1445,
lower back contacts of -relay {44f, left contact
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closed by interrupter armature {443, thence to -

ground as traced over the lower front contacts
of relay {481. Relay (445 upon operating locks
over ifs inner upper alternate contacts to ground
over the upper front contacts of relay 1401.
Upon the closure of its left contact by inter-
rupter armature 1846 a circuit is established
from battery through the right winding of relay
1424, No. 7 back contacts of relay (400, upper
back contacts of relay (441, left contact closed
by interrupter armature 1446, to ground as traced
at the lower front contacts of relay 14@f and

relay 01428 operates and locks in a circuit from

battery through its left winding and inner left
front contacts, over the inner left normal con-
tacts of relay (425 to ground at the inner upper
front contacts of relay 14061. TUpon the closure
of its left contact by interrupter armature {447,
a -circuit is established from battery over the

lower back contacts of relay (438, winding of

relay 1448, middle upper back contacts of relay
1844, contact closed by interrupter armature
{447, thence as traced.to ground at f{he lower
Relay 1438 oper-
ates and locks over its upper front contacts to
ground at the upper front contacts of relay {461.

When the next announcement is received from
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the control circuit over conductors {402 and
1403 as previously described, it is amplified by
tube {408 and the fluctuating potential im-
pressed upon the network N is impressed upon the
input circuit of tube {417 which acts as a potential
amplifier and applies its output upon the trigger
tube {4i8. The trigger tube 1418 indicates any
speech volume in excess of the minimum level of
the system by breaking down. Condenser {427
was previously charged from battery 1428 through
the ballast lamp and resistance 1425. When tube
{418 breaks down it completes the discharge cir-
cuit for condenser (437 as previously traced
through the lower winding of relay 425 and
relay 1428 operates, locks over its upper winding
and contacts, conductor {431, outer left contacts
of relay {424 to ground at the inner lower front
contacts of relay 1481; closes the operating circuit
of relay 1438 which in turr c¢loses the circuit of
relay {432 from ground on conductor 1431 over
its No. 3 front contacts to battery through the
winding of relay (432 and at its No. 2 back con-
tacts opens the operating circuit of relay 1425
and the cathode-anode circuit through tube 1418
thereby extinguishing the tube. As previously
described relay. (438 upon operating also changes
the connection of the contro! grid of tube #1417
o the network N thereby reducing the fluctuating
potential supplied thereto by approximately six
decibels. .

The operation of relay 18432 opens the circuit of
relay {433 and connects the anode of tube 418
over the right contacts of relay 1424, the lower
front contacts of relay 1432, the inner lower back
contacts of relay 1438 through the lower winding
of relay (439 to resistance 1437 and condenser
1436. Condenser 1436 is charged by battery 1428
through resistance 1437. If now the volume of
speech is such as to be in excess of six decibels
higher than the low critical velume, the trigeer
tube 1418 again breaks down thus causing the
operation of relay 1439 by closing the previously
traced discharge path for condenser {433. Relay
{438 upon operating -locks over the . normally
closed contacts of relay {448 to ground on con-
ductor {431 and establishes the operating circuit
of relay 1438.. Relay 1438 upon operating opens
the operating circuit of relay 1439 thereby ex-
tinguishing tube 1418, opens the cperating cir-
cuit of slow-to-release relay {440 and opens the
initial operating circuit for relay {448. At its
upper front contacts relay 1438 prepares the cir-
cuit for the high volume lamp 808 on the oper-
ator’s turret but this circuit is not effective during
machine announcements. After an interval, re-
lay 1448 releases in turn releasing relays 1489 and
1438 and upon the release of relay (838, relay {448
again operates. With the circuit reset, it will
again test for a too high speech level until relay
1424 releases due to the opening of its locking
circuit at the inner left normal contacts of relay
{428 when relay 1425 operates approximately 30
seconds following the operation of relay 1424 by
the closure of the right contact of interrupter
armature {446. The circuit of relay {425 may
he traced from battery through its winding, the
No. 6 back contacts of relay 1488, the middle
lower back contacts of relay (441, the right con-
tact of armature (446, the inner lower back con-
tacts of relay {441, to ground at the lower con-
tacts of relay (401, If during machine announce-
ments relay 1438 does not operate indicating that
the volume is not too high, relay {448 will remain
operated and relay 1425 upon operating will estab-
lish a circuit from ground at its outer left con-
tacts, lower contacts of relay 1448, upper normal
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contacts ‘of test jack #407, conductor TI6; left
back contacts of relay 7i4 to battery through the
winding of relay 713 which will thereupon oper-
ate, lock over its right front contacts and the
No. 3 back contacts of relay 796 and conductor
718 to ground at the outer right back contacts of
relay {81 and at its left contacts remove the
padding resistances 785, 71! and 7i{2 from. the
input circuit to the speech level indicator. This
raises the speech level of the system by two dec-
ibels. :

If the volume of the anhouncement is now suffi-
ciently high and tube 1418 fires to operate re-
lays 1426, 1430 and (432, the operation of relay
1438 connects a shunting ground over its No. 1
contacts to a point between the winding of relay
1445 and resistance {444 therehy shunting down
relay {445 which opens one point in the automatic
transfer control lead 719 which otherwise would
have been closed upon the operation of relay
1425, Xf, however, the volume of the announce-
ment is not now sufficiently high to bresk down

[543
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15

20

tube 1418, relays 1428, 1430 and 1432 will not oper- -

ate and under this condition when relay {425
operates with relay 1445 still operated ground
is connected to lead 719 at the inner right front
contacts of relay 1425 thereby completing a cir-
cuit from ground on lead 719 over the No. 2 back
contacts of relay 70! and the No. 1 normal con-
tacts and winding of relay {185 to battery. Re-
lay 1185 operates, locking over its No. 1 alternate
contacts to ground over the normal contacts of
trouble release key 1486; prepares at its No. 4
contacts the operating circuit for relay §100; pre-
pares af its No. 8 contacts the circuit of relay {107;
closes at its No. 2 contacts a cireuit from ground
over the inner lower alternate contacts of alarm
release key {108 on the maintenance panel to
battery through minor alarm lamp 1109; closes
at its No. 5 contacts a circuit from ground over
the inner right back contacts of relay f110 and
the inner upper alternate contacts of key 1108
to battery through alarm relay {11! which oper-
ates and closes an obvious circuit for alarm bell
(112; at its No. 7 contacts closes an obvious circuit
for relay 11!5; at its No. 6 contacts establishes
a circuit extending from ground thereover,
through the No. 7 back contacts of relay 1193,
left back contacts of relay i1 87, conductor 1§29,

-No. 6 back contacts of relay 183, conductor {1 21,

No. 8 front contacts of relay 1004, assumed to be
operated, conductor 1808, winding of relay 13{f
to battery and at its No. 8 contacts establishes
& circuit from ground over conductor {1 3, wind-
ing of relay 766, conductor 1114 to battery at the
right back contacts of relay 1107,

Relay 186 operates, locks over its No. 5 con-
tacts, conductor {118, back contacts of relay (117
to ground at the left back contacts of relay 111¢;
at its outer right front contacts connects ground
over conductor ({18 to the armature of inter-
rupter 1119 and to the locking contact of relay
1183; at its outer left back contacis opens the
locking circuit of relay 713, and at its Nos. 1 and
2 back contacts opens the input circuit to the
speech level indicator.. Relay Ti3 thereilpon re-
leases to restore the two decibel pad. As scon
as interrupter {119 closes ifs right contact, ground
on conductor {118 is supplied to the winding of
relay 1103 which thereupon oparates and locks
to ground on conductor 1118; at its No. 6 contacts
removes ground from lead 702 to prevent the
speech level indicator from operating by releasing
relay 1401 thereof; at its No. 7 contacts opens
the previously traced operating circuit for relay
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i311; at its No. 2 contacts connects ground to
conductor 1065 for holding start relay 1301 op-
erated following the subsequent operation of
transfer relay 783; at its No. 5 contacts prepares
the operating circuit of relay 1{{7 and at its No. 1
contacts closes an obvious circuit for slow-to-
release relay !123 which operates.

Relay {123 upon operating, with relay 1012
operated as previously assumed, closes a circuit
from ground at its left contacts over conductor
1124, No. 5 contacts of relay 10142, conductor {015
through the winding of start relay 1302 individual
to the No. 2 announcing machine. At its right
contacts relay 1123 closes a circuit extending
from ground over the outer right back contacts
of relay t1{9 to battery through the winding . of
relay 1127 which operates, locks over its inner
left contacts to ground at the normal contacts
of alarm release key 1428 on the chief operator’s
desk, at its right contacts closes the circuit of
minor alarm lamp §128 on the chief operator’s
desk and at its outer left contacts closes the cir-
cuit of buzzer ti38 to indicate to the chief op-
erator that one of the machines has been removed
from service. When relay {31! operated as pre-
viously described following the operation of relay
{103, it locked over its No.'5 contacts and con-
ductor [388 to ground at the outer left front con-
tacts of relay !41B; connected ground over its
No. 1 front contacts to conductor 388 which is

connected through out-of-order lamp {341 on the

maintenance panel to battery and over the cable

1307 to battery through out-of-order lamp 821
on the operator’s turret to indicate that the No. 1
machine is being removed from service; opens at
its No. 2 contacts the circuit of start relay 3814
of the No. 1 machine previously traced to stop
that machine; opens at its No. 6 back confacts
the locking circuit of relay 981; opens at its No. 7
back contacts the initial operating circuit of re-
lay 981; closes at its No. 4 contacts an obvious
operating circuit for relay {364 and at its No. 7
front contacts prepares an operating circuit for
relay 907. Relay {38! upon operating establishes
a circuit from ground over its inner left front
contact, conductor 1319, winding of relay 905,
conductor 986 through resistance 1202 to battery
and relay 885 thereupon operates and establishes
an operating circuit for relay 887 extending from
ground over the No. 3 left contacts of relay 902,
No., 1 left contacts of relay 885 through the left
winding of relay 987 and resistance 398 to bat-
tery. Relay 907 locks in a circuit from ground
over the back contacts of relay 908, inner right
front contacts and right winding of relay 887,
conductor 818, No. 7 front contacts of relay 1311
to battery on conductor 483; establishes a lock-
ing circuit for relay 985 from battery on conduc-
tor 806 through the winding and No. 1 right con-
tacts of relay 905 to ground at the outer right
front contacts of relay 887 and at its middle right
front contacts prepares the locking circuit for
relay 9it.

_Relay 1382 upon operating connects ground
over its outer left front centacts and the No. 2
back contacts of relay {3i2 to conductor 322 ex-
tending to the No. 2 mackine 338 for operating
its start relay, corresponding to relay 301, and at
its inner left front contacts establishes a shunt-
ing ground between the operating winding of re-
iay §02 and resistance 1817 in the operating cir-
cuit of relay 902 to prevent a subsequent opera-
tion of this relay. ’

After an interval of approximately five seconds
or sufficient to permit the No, 2 machine to at-

13

tain its reproducing speed, interrupter 1118 closes.

its left contact thereby completing a ¢ircuit there-
over from ground on conductor {1{8, No. 5 con-
tacts of relay 1103, winding of relay {117 to bat-
tery. Relay {117 now operates opening the lock-
ing circuit of relay 706; closing a circuit from
ground at the left hack contacts of relay fi1@,
over its right front contacts and conductor 1125
to battery through the windings of transfer re-
lays 703 and Ti7 in parallel and completing the
circuit of relay 1187 from battery over its left
contacts, winding of relay 187 to ground at the
No. 3 contacts of relay (i85 whereupon relay
{167 operates, locks to battery over its inner right
front contacts under the control of relay i185;
opens the operating circuit of relay 186 at its right
back contacts whereupon relay 106 releases and
at its outer left fromt contacts further prepares
the circuit of relay 1180, When relay 786 releases
it reestablishes the speech transmission circuit
over its contacts and opens the locking circuit
of relay (1863 which thereupon releases and in
turn releases relays 1§47 and 1123, Relay 1123
upon releasing opens the circuit of start relay
1282, but being slow to release, this ¢ircuit is nov
opened until after transfer relay 783 has operated
and closed an alternative circuit over its No. 2
front contact to ground on conductor 704.
Transfer relay 783 upon operating locks itself
and transfer relay 717 over its No. 4 contacts to
ground at the outer left back contacts of relay
1i9§; disconnects at its No. 3 and No. § back
contacts the previcusly traced output circuit ex-
tending from the No. 1 machine.and at its No. 3
snd No. b front contacts extends the output cir-
cuit from the No. 2 machine to the trunk conduc-
tors 231 and 232 to be presently traced; opens
at its No. 2 back contacts the circuit of start re-
lay 1301 which thereupon releases and at its outer
left front contacts opens a second point in the
circuit of start relay 301 of the No. 1 machine; at
its No. 2 front contacts establishes the alterna-
tive operating circuit of start relay 1302 pre-
viously traced; at its No. 1 back contacts opens
the previously traced circuit of in-service lamps

{331 and 8i{ which are thereupon extinguished -

and closes a circuit from ground at the No. 6
back contacts of relay 187, over the No. 1 front
contacts of relay 183, conductor (i28, the No. 3
contacts of relay 1842, conductor 1816, through
in-service lamp 1332 on the maintenance panel
and over the cable 1307 through the in-service
lamp 8i2 on the operator’s turret individual to
the No. 2 machine to indicate that the No. 2
machine has been placed in service. Transfer
relay 717 upon operating closes an obvious cir-
cuit for transfer relays 769 and 78! whereby re-
lays 111, 16¢ and 181 transfer control conductors
of the control circuit from the No. 1 speech level
indicator circuit of Fig. 14 to the No. 2 speech
level indicator 708 indicated. by the box in the
upper part of Fig. 7 and transfer other control
conductors of the control circuit from the No. 2
speech level indicator 188 to the No. 1 speech
level indicator of Fig. 14. ! ’

With transfer relay 103 operated, the secondary

winding of the output transformer of the No. 2
machine 830 corresponding to transformer 344 is
connected over conductor 345, the inner right
back contacts of relay 612, left normal contacts
of input testing jack 622 through the input cir-
cuit of amplifier 602, outer right normal contacts
of jack 622, outer right back contacts of relay 12
to conductor 346. The amplifier 632 further
amplifies the speech current and impresses it up-
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on the right winding of the repéating coil of *he
announcement trunk shown in Fig. 2 and the
coils of other announcement trunks which have
been cut through, over a circuit extending over
the left normal contacts of output testing jack
632, the outer left back contacts of relay 642, con-
ductor 606, No. 1 contacts of relay {812, con-
ductor 1817, No. 3 front contacts of relay 7083,
padding resistance 105, No. 2 back contacts of re-
day 106, No. 2 back contacts of relay 7181, con-
ductor 708, normal contacts of jack 709, con-
ductor 23{, middle upper front contacts of relay
202 through the right winding of repeating coil
203, inner lower front contacts of relay 202, pad-
ding resistance 238, conductor 232, normal con-
tacts of jack 709, conductor 110, No. 1 back con-
tacts of relay 707, No. 1 back contacts of relay
106, padding resistance Ti I, No. 5 front contacts
of relay 703, conductor 1018, No. 2 contacts of re-
lay 1012, conductor 687, inner left back contacts of
relay 642, right normal contacts of jack 632, back
to the output circuit of amplifier 602. As pre-
viously described, the speech output is further
impressed by repeating coil 203 upon the calling
line. During the transmission from the an-
nouncing machine 338, conductor 788 of the
speech output channel is glso connected over the
inner right back contacts of relay (182, and the
No. 3 front contacts of relay 101, conductor 726,
through the input transformer of the speech level
indicator 769, corresponding to transformer {405,
conductor 724, No. 4 front contacts of relay 101

. to conductor 748 whereby the speech level output
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is checked for the proper volume level in the
manner previously described. 'The call waiting
relay of the volume level indicator corresponding
to relay 1401 being now operated in a circuit
therefrom over conductor 122, the No. 5 front
contacts of relay 101, thence as traced to ground
at the No. 6 normal contacts of relay (183.
Should there be a failure of the output or the
output from the No. 2 machine be too low, the
speech level indicator will detect it in the man-
ner previously described and will first connect
ground to conductor 123 thereby completing a
circuit over the left front contacts of relay 744,
which operated in an obvious circuit over the No.
6 contacts of relay 181 upon the operation of re-
lay 191, thence to battery through the winding of
relay 713 thereby operating relay 713 to remove
the padding resistances 165, 7! and 7{2. Re-
lay 713 locks as before described under the con-
trol of relay 106. If the volume is still low the
speech level - indicator will thereafter connect
ground to conductor 724 completing g circuit over
the No. 2 front contacts of relay 701, the No. 4
contacts of relay {i85, the outer left front con-
tacts of relay (187 to battery through the wind-
ing of slow-to-operate relay 1160 whereupon re-
lay 1100 will operate and lock over its No. 3 con-
tacts to ground at the contacts of trouble release
key 1186. Relay (i08 at its No. 2 contacts re-
moves ground from conductor: 222 extending to
the distributor circuit of Fig. 2 to release relay

5 221 for preventing the cut-through of further an-

nouncement frunks until a new machine is condi-
tioned for service; at its No. 1 contacts estab-
lishes a circuit extending from ground over the
upper alternate contacts of alarm release key
1108 to battery through the winding of major
alarm relay {130 which operates to intermitient-

1y close the circuit of tone-bar alarm !i 3i

through the contacts of interrupter {132 as an
indication that the spare machine has failed and
closes a circuit from ground at the outer left back
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contacts of relay 1102 over its No. 6 contacts, coii
ductor 1133 to battery through the winding of re-
lay 1600 to signal the auxiliary control circuit of
a distant area that no announcement trunks
therein should be cut through. Since relay 1100
is slow to operate, before it has time to op-
erate, its operating ground is connected over ity
No. 5 back contacts through the left normal con-
tacts and winding of relay 1134 to battery causing
relay 1134 to operate and lock over its left alter-
nate contacts to ground at the contacts of alarm
release key (128 at the supervisor’s desk; to close
at its right inner contacts another circuit for the
buzzer alarm (130 and to elose over its outer right
contacts the circuit of major alarm lamp 1135 on
the supervisor’s desk as a signal that the spare
machine has failed. The operating ground for
relay 1100 is also connected over its No. 4 back
contacts, the inner left front contacts of relay

1107, conductor 1120, the No. 6 front contacts of

transier relay 703, conductor 1018, the No. 6 con-
tacts of relay 1012, conductor 1318 to battery
through the winding of relay 1312.

Relay 1312 operates, locks over its No. 5 con-
tacts and conductor 1319 to ground at the inner
left front contacts of relay {i{5; connects ground
at its No. 1 front contacts to conductor 1320
which is connected through the out-of-order lamp
1342 on the maintenance panel to battery and
over the cable 1307 to battery through the oui-of-
order lamp 822 on the operator’s turret to in-
dicate that the No. 2 machine is being removed
from service; opens at its No. 2 contacts the cir-
cuit of start relay of the No. 2 machine to stop
that machine; opens at its No. 6 back contacts
the locking circuit of relay 802; opens at its No. 7
back contacts the initial operating circuit for
relay 902; closes at its No. 4 contacts an cbvious
operating cireuit for relay 1362 and at its No. 7
front contacts connects battery from the upper
normal contacts of jack 408 over conductor 404
and conductor 818 into the locking circuit of re-
lay 907. Relay 1362 upon operating connects
ground over its inner right front contacts to con-
ductor [310 in parallel with the similar circuit
breviously established by the operation of relay
1361 and establishes a circuit from ground over
its inner left front contacts, the outer left front
contacts of relay 1361 which was operated when
the No. 1 machine was removed from service,
conductor 1324, winding of relay i201, conductor
1204 to battery at the outer right back contact of
relay 1102. Relay 1201 thereupon operates, re-
moving ground at its right back contacts from
conductor T64 to release start relay 1382 which
bermits the selection of the No. 2 machine for a
new recording and opens the circuit of relay 911
to insure the cut-in of the machine as the load
machine, as hereinafter described.

Upon hearing the buzzer 1130 and noting the’

lighted minor alarm lamp 1129 the chief operator
may silence the buzzer and extinguish the lamp
by momentarily operating release key ¢ 128 which
releases relay (121. Upon hearing buzzer !!38
and noting the lighted major alarm lamp 11385,
indicating that the spare machine has failed, the
chief operator may release relay {134 to silence
the buzzer and extinguish lamp {135 by momen-
tarily operating key 1128,

The maintenance man may silence the alarms
(112 and 1131 and extinguish the alarm lamp
1109 by opening key 1108 whereupon lamp (131
is lighted until the trouble has been rectified and
the key 1108 has been restored. If one of the
machines is found tobe defective and has been
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removed from service as indicated by the out-
of-order lamp of that machine, such as lamp
1341 or 1342 located on the maintenance panel,
being lighted, the maintenance man will oper-
ate the corresponding make-busy key §351 or
1352 thereby establishing a holding circuit for
operated relay {3{{ or {3{2. The holding circuit
for relay 1811 extends, for example, from ground
at the outer left back contacts of reiay 138¢
through the contacts of key 1871 to battery
through the winding of relay 181{. After having
made the defective machine busy the frouble re-
lease key 1186 is then operated, thereby releas-
ing the alarm control relays §199, 1185, {187 and
1115, When relay {15 releases, the locking cir-
cuit of the operated relay {311 or i862 is opened
but this relay is maintained operated if the cor-
responding make-busy key {37! or {372 has been
previocusly operated.

Recording a new announcement

It was previously assumed that the No. 1 ma-
chine was placed in service and that the No. 2
machine was placed on spare service by the op-
eration of relays 984, 9082, (08! and i042. It
will now be assumed that while the No. 1 machine
was in service a new weather bulletin is received
from the Weather Bureau.
bulletin is to be transmitted by teletype from the
Weather Bureau operates relay {144 on the chief
operator’s desk, which relay locks under the con-
trol of release key 1128, closes the circuit of buz-
zer {130 and closes the circuit of teletype signal
lamp ({42, The monitoring operator who is not
ordinarily at the monitoring turret upon receiv-
ing this bulletin, for example, by teletype connec-
tion with the Weather Bureau, proceeds to the
turret and first operates the erase key 882. With
this key operated, relays 1266, {115 and 1287 are
operated as previously described. Relay §287 up-
on operating now establishes the previously
traced operating circuits for relays 86, 982 and
903 and relays 882 and 983 operate and lock bus
since start relay 1381 is at this time coperated,
the right winding of relay 88! is shunted in a
circuit extending from sround over the inner left
front contacts of relay 321, conductor {38i4,
right winding of relay 984, conductor 8i2 to
ground at the middle left front contacts cf relay
1267. Relay 981 does not, therefore, operate.
Relay 1236 upon operating establishes a previous-
ly traced circuit for relay 1110 which at this
time removes ground at its left back contacts
from the operating circuit of transfer relays 783
and 717 to prevent their operation to remove the
No. 1 machine from the load at this time; at
its inner right contacts transfers the alarm con-
trol circuit controlled by the No. 5 contacts of
relay {105 from the minor alarm relay (811 to
the major alarm relay {i{238 so that should the
centrol circuit be signaled by the No. i speech
level indicator of Fig. 14 that the output of the
No. 1 machine is too low or has failed, a major
alarm will be indicated a$ the maintenance pan-
el, and at its outer right contacts transfers the
alarm control circuit controlled by relay 123
from the minor alarm relay {{27 to the major
alarm relay 1134 to indicate a major alarm at
the supervisor’s position should there be g ma-
chine failure.

Relay 882 upon operating establishes a pre-
viously traced circuit cver conductor 522 for
starting the No. 2 machine, establishes the pre-
viously traced circuits for relay 1322, for record-
ing lamps 832 and 1352 which light to indicate

A signal that a new -

that the No. 2 machine is being recorded, for

relay 1213 and for the erasing relay of the No. 2

machine, corresponding to relay 320. Relay 993
upon operating establishes a circuit from ground
over its No. 4 right contacts, conductor 1344, No.
2 back contacts of relay 1343, conductor 242, to
the start relay of the No. 3 machine correspond-
ing to relay 38{ for starting the motor thereof:
establishes a circuit from ground over the next-
to-outer right front contacts of relay 1207, con-
ductor 215, No. 4 left contacts of relay 963, con-
ductor 927 through the winding of relay 1323
and resistance {345 to battery thereby operating
relay 1323; closes a circuit from ground over its
No. 3 left contacts and conductor 828 to bat-
tery through recording lamp 833 on the turret
and over conductor (346 of cable 1307 through
recording lamp {253 on the maintenance panel
individual to the No. 3 machine to indicate that
that machine is being recorded and closes a. cir-
cuit from ground over the lower contacts of
erase key 802, conductor 808, No. 3 right con-
tacts of relay 903, conductor 929 to battery
through the erase relay of the No. 3 machine 350
corresponding to relay 328. In the manner pre-
viously described the records on the Nos. 2 and 3
machines are now erased.

Relays {822 and {323 are now both operated,
relay (822 locking as previously described to
ground at the No. 1 back contacts of relay 1312
and relay {323 locking over its inner left front
contacts and the right back contacts of relay
{383 to ground at the No. 1 back contacts of re-
lay 1813 and both connect ground over their
outer left front contacts to conductor 1336 te
provide an additional holding circuit for relay
1286 until monitoring on the machines has been
completed.. After the erase key has been oper-
ated for a sufficient interval to insure that the
complete records on the tapes of the machines
have beéen erased it is released thereby releasing
relay 1207 which releases the erasing relays of
the machines. The operator now operates the
recording key $08 and plugs her recording trans-
mitter into recording jack 467. With key 82%

operated the previously traced circuit for the

recording relay of the No. 2 machine is estab-
lished over the No. 5 left contacts of relay 992
and a similar circuit for the recording relay of
the No. 3 machine is established from ground

over conductor 810, over the No. 5 left contacts-
~of relay 833 and conductor 938.

The operator
now repeats the newly received bulletin into her
recording transmitter circuit 488 whereby in the
manner  previously described new records are
placed on the tapes of the Nos. 2 and 3 machines.
After the recording is finished she then restores
key 809 thereby releasing the recording relays of
the machines. The operator, noting that the
recording lamp 832 of the No. 2 machine is light-

ed, then proceeds to. monitor on. this machine by
first plugging her headset circuit 4if into the
monitoring jacks 412 and 413 and then operat-
ing the monitoring key 8{8 individual to the
No. 2 machine. As previously described, relay
§52 is now operated to connect the output cir-
cuit of the No. 2 machine to her headset circuit
and, since at this time the transfer relays 717
and 789 are not operated, to connect the output
circuit of the No. 2 machine to the No. 2 speech
level indicator. The operation of key 868 also
operates relay 726 as previously described. If the
speech level is found to be too high the high level
lamp 800 on the turret will be lighted or if the
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the low level lamp 881 will be lighted as pre-
viously described. If the output is present and not
too low, relay 1322 will be shunted down as pre-
viously described. The operator will then release
key 818 thereby releasing relays 652 and 726.

After having monitored on the No. 2 machine
and noting that the No. 3 machine has been re-
recorded, as indicated by the lighted recording
lamp 833 individual to the No. 3 machine, the
operator will depress the monitoring key 825 on
her turret individual to the No. 3 machine. ‘The
operation of key 825 reoperates relay 7126 and
establishes an operating circuit for relay 683
which may be traced from battery over the al-
ternate contacts of jack 412, conductor 414, up-
per contacts of key 828, conductor 826, No. 6 back
contacts of relay 654, No. 7 back contacts of relay
652 through the winding of relay 853, conductor
656, No. 4 back contacts of relay 788, conductor
163 corresponding to conductor 463 to ground in
the speech level indicator 700 as socon as the relay
thereof corresponding to relay {433 becomes re-
leased. Relay 653 upon operating locks to
ground over its No. 4 contacts; opens at its Nos. 6
and 7 contacts the operating circuits of relays
65! and 652 to prevent them from operating;
connects ground from the right back confacts of
relay 1383 over conductor #1347 and its No. 5 con-
tacts to conductor 608 and thence as traced
through the winding of the relay of speech level
indicator 700 corresponding to relay 1454; at its
No. 3 contacts prepares a shunting circuit over
conductor {348 for relay {323 and at its Nos. 1
and 2 contacts connects the output circuit of the
No. 3 machine to the operator’s headset circuit
441 and to the input circuit of the speech level
indicator 788 over conductors 615 and §¢8. The
circuit from the output transformer of the No. 3
machine 350 corresponding to transformer 314
may be traced from conductor 385, inner right
back contacts of relay 613, left normal contacts
of input testing jack 623 through the input cir-
cuit of amplifier 643, outer right normal contacts
of jack 9§23, outer right back contacts of relay
612 to conductor 855. The amplifier 6§03 further
amplifies the speech current and impresses. it
upon conductors 8§15 and 616 over the left normal
contacts of cutput testing jack 633, the cuter left
back contacts of relay 643, conductor 647, No. 1
contacts of relay 653 to conductor €45 and re-
turning over conductor §i6, the No. 2 contacts of
relay 658, conducter 618, inner left back con-
tacts of relay 643, right normal contacts of jack
633, back to the output circuit of amplifier 683.
The speech level indicator now functions in
the manner previously described to test the
speech level of the No. 3 machine, If the level is
too high, high level lamp 808 on the turret will
light or if there is no speech output or the output
level is too low, lamp 804 will light as previously
described. If there is an ocutput which is not too
low the previously traced circuit for shunting
down relay 1323 will be established and relay
{323 will thereupon release.

It will be assumed that the machines are found
to have been properly recorded as indicated by
the fact that neither lamp 828 nor 88i lights.
The coperator will thereupon release the moni-
toring key 825 thereby releasing relays 688 and
7126 and will disconnect her headset circuit 411
from. the monitoring jacks 412 and 413 and will
then disconnect her recording transmitter 408
from the recording jack 487 thereby releasing re-
lay 500. The operator now operates the cut-in
key 820 to cut the No. 2 machine into service and
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to place the No. 3 machine on spare service and
to remove the No. 1 machine from service and
place it in reserve. As previously described, upon
the operation of key 828, relay i205 is operated
thereby releasing relay 1281, closing an alterna-
tive locking circuit for relays 902 and 903 and es-
tablishing the circuit of relay 1101, Relay 1101
now operates, releasing relays 1004 and 1012 and
opening one holding circuit for relay 1206 and,
since the second holding circuit of relay 1206
over conductor {336 was opened by the release
of relays 1322 and 323, relay 1206 releases after
an interval, opens the circuit of relay 1110 which
releases in turn opening the locking circuit of
relay 1205 which also releases if the cut-in key
828 has been released.. After relay (286 releases
but before relay 285 releases, a momentary cir-
cuit is established for relay 1289 which operates.
Relay {881 upon releasing opens the circuit of in-~
service lamps 811 and 1331 and releases relay
139t which in turn releases the start relay 301 of
the No. 1 machine to stop it. Relay 1206 also
obens the circuit of relay (101 which releases.
During the time that relay 1200 is operated and
while relay (285 is holding relays 902 and 903 op-
erated, a circuit is closed from ground over its

front contacts, conductor 1212, the No. 1 right.
~contacts of relay 903, the No. 2 right contacts

of relay 932, the No. 3 back contacts of relay 911
over conductor 931 to battery through the right
winding of relay 1082 and in parallel from con-
ductor 83{ over the No. 2 left bank contacts of
relay 985 and conductor 932 to battery through
the right winding of relay 18013. Relay 1002 in-
dividual to the No. 2 machine 339 and relay 1013
individual to the No. 3 machine upon operating
lock over their left windings and No. 4 contacts
and conductors (884 and (014 respectively to
back contacts of relay 110f. Relay (205 has in
the meantime released before relay 12088 releases
and consequently the locking circuits of relays
862 and 983 are opened and these relays release
to open the previously traced start circuits for
the Nos. 2 and 3 machines.

With relay {692 operated the previously traced
circuit of start relay (382 is closed which in turn
closes the circuit for restarting the No. 2 ma-
chine and closes the previously traced circuit
over conductor 1328 for shunting the winding of
relay 802 to prevent a subsequent operation
thereof. Relay 1002 also closes the circuit of in-
service lamp 1332 on-the maintenance panel and
the circuit of in-service lamp 812 on the oper-
ator’s turret which light to indicate that the No.
2 machine is in service. With relay 1002 oper-
ated the speech output circuit from the No. 2
machine previously traced is extended from con-
ductors 686 and 607 over its Nos. 1 and 2 contacts
to conducters £806 and 1007 whereby the output
of the machine is applied as previously described
to calling subscribers’ lines and to the No. .1
speech level indicator of Fig. 14. Relay 1013
upon operating connects the speech output cir-
cuit from the No. 3 machine previously traced to
conductors §i7 and 618, over its Nos. 1 and 2 con-
tacts to conductors 1017 and 1018 whereby the
Ne. 3 machine is held in readiness as a spare for
giving service should the No., 2 machine fail.

If while the No. 2 machine is in service and
the Mo. 3 machine is on spare service a further
new bulletin is received the operator may pro-
ceed to rerecord the tapes of the Nos. 1 and 3
machines in the manner previously described
by plugging her recording transmitter 486 into
recording jack 407, operating erase key 802 for
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an interval sufficient to insure the removal of
the previous record on the tapes of such ma-
chines and then by operating the recording key
When key 802 is operated relays 1206,

and relay 1207 upon operating now establishes
the previously traced operating circuits for re-
lays 901, 902 and 903. Relays 901 and 903 oper-
ate but since the No. 2 machine is now in-service
and start relay 1302 thereof is operated the op-

_erating winding of relay 902 is shunted and re-

lay 802 cannot operate. Relay 1208 upon oper-
ating causes the operation of relay 11190 for the
purpose previously described.

With relays 901 and 983 operated, the pre-
viously traced circuits for starting the Nos. 1
and 3 machines are closed, the circuits for the
erase relays of these machines are closed whereby
the previous records on the tapes thereof are
erased and the circuits for recording lamps 831

and 833 on the turret and for lamps {381 and 1353 .

on the maintenance panel are lighted to indicate
that these machines are being recorded. When
the erase key 802 is released, relay 1207 releases
thereby opening the circuits for the erase re-
lays of the machines. When recording key 809
is operated, the previously traced  circuits for
the recording relays of the Nos. 1 and 3 machines
are closed and the new information is recorded
on their tapes when the operator repeats the
information into her recording transmitter.
After the recording has been completed, the
operator monitors on the Nos. 1 and 3 machines
as previously described by connecting her head-

. set circuit 4i1 to the monitoring jacks 4{2 and

413 and by first operating monitoring key 817 to
monitor on the No. 1 machine and then by oper-
ating monitoring key 825 to monitor on the No.
3 machine. When the monitoring has been com-
pleted and the new records have been found to
be satisfactory as indicated by the failure of
either lamp 800 or 881 to light, the cut-in of the
newly recorded machines may be accomplished
by the operation of cut-in key 820, since at this
time relays 132{ and 1323 will have been re-
leased by the No. 2 speech level indicator 700 as
previously described. When key 820 is operated,
relays {205, 1206, 1200 and 118! function as pre-
viously described to release relays 1110, 1002
and 1013, to stop the No. 2 machine, to extin-
guish the in-service lamps 812 and 1332, to es-
tablish operating circuits for relays 1003 and

1811 and to thereafter release relays 901 and 963. .

While relay {200 is still operated and before re-
lay 1205 releases to release relays 90! and 903,
the circuit for operating relays 1003 and 10ii
may be traced from ground at the front contacts
of relay 1208, over conductor 212, the No. 3
right contacts of relay 981, the No. 2 right con-
tacts of relay 903, the No. 4 back contacts of
relay 811, conductor 933, to battery through the
right winding of relay 1003 and in parallel from
conductor 933 over the No. 5 back contacts of
relay 905 and conductor 934 to battery through
the right winding of relay (0811, Relays (003
and {811 thereupon operate and lock over. their
left windings and No. 4 contacts to ground on
conductors 1804 and (014, respectively, follow-
ing the release of relay {{01. Relay 1003 upon
operating closes the circuit of start relay {303,
extending from ground on conductor 1005 over
the No. 6 contacts of relay 1093 and conductor
1349 to battery through the winding of relay
1303 which in turn closes the previously traced
start circuit of the No. 3 machine and closes a

17

shunt over conductor: . 1327. for: ithe opera,tmg-

winding of relay 903. to prevent its subsequent .
operation. Relay 1083 also closes the circuit of -

in-service lamps 813. and. 1332 which ‘may be
traced from ground on conductor 1122 over the
No,  7.contacts of relay 1003, conductor - 1350,
through in-service lamp 1333 to battery and over

cable . 1307 1o battery through in-service lamp °

813, thesn lamps being lighted Lndlcatmg that the
No. 3 machine is now.in service. ~At its Nos. 1
and 2 contacts, relay 1683 extends the speech
ocutput circuit from the No. 3 machine previously

traced, from conductors 647 .and 6{8 to conduc-

tors 18%6 and {007 whereby the output of. the
machine is applied to the calling subscribers’
lines and to the No. 1 speech level indicator of
Fig. 14. Relay 1811 upon operating connects the
speech  output circuit from .the. No. .1 machine,
previously traced to conductors 684 and 605 over
its Nos. 1 and-2 contacts to conductors 1017 and
§018 whereby the No. 1 machme is held in readi-
ness as a spare for-giving servme should the No,

-3 machine fail. .
From the foregoing descrlptlon it w111 be ap-

parent that the three machines.are placed in
service or on spare service: in.accordance with

- & definite pattern, that is, that when the No. 1

machine is in service, the No. 2 machine is on
spare service and the No. 3-machine is held in
reserve, that when the No. 2 machine is in
service, the No. 3 machine-is on spare service and
the No. 1 machine is held in reserve; that when
the No. 3 machine is in service, the No. 1 ma-
chine is on spare service and the No. 2 machine
is held in reserve and that thereafter the allo-
cation of the machines is repeated in accordance
with the same pattern.

One machine foung to 'Je defective
If after recording. two machinés and monitor-

ing such machines one of them is found to be.
it may be. removed. from service by

defective,
operating its individual make-busy key on the
turret. Such keys individual to the Nos. 1, 2 and
3 machines are shown at 841,

the Nos. 1 and 2 machines were initially recorded
and monitored, as previously described, that the
low level lamp 80!] on' the turret lighted ‘indi-
cating that. the speech level from the No. 1 ma-
chine was too low or failed entirely but that the

No. 2 ‘machine was found .to be properly re-

corded. - The monitoring operator finding that
it would net be possible to properly record the
No. 1 machine therefore operates make- busy key
841 of such machine, thereby establishing a cir~
cuit from battery through the winding of relay
1311, over conductor 1354 of cable 1307, through
the contacts of key 841, conductor 355 of cable
{307 to ground at the outer left back contacts
of relay 1301. .Relay 1311 thereupon operates;
at its No. 1 back contacts opens the locking cir-
cuit of relay 1321 which now releases since its
operating circuit was opened by the release of
relay 1207 following the release of erase key 802;
at its No. 1 front contacts establishes the pre-
viously traced circuit  for oﬂt-of-order lamps
821 and 1341 to light such lamps as an indica-
tion that the No. 1 machine is out of order; at
its No. 4 contacts closes the circuit of relay 1361
opens at its No. 7 -back contacts the previously
traced- operating circuit of relay 901; opens at
its No. 5 back contacts the previously traced lock-
ing circuit of relay 801, whereby relay 981 now
releases and at its No. 7 back contacts prepares

842 and 843. It
will now be assumed,’ for exmmple that When‘
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the prevmusly traced locklng circuit for relay
Relay 1361 upon opera.tmg opens a second

~ over its inner left front contacts establishes the
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previously traced operating circuit for relay 905.
Relay 905 thereupon operates and establishes the
previously traced operating circuit for relay 987
which in turn operates, locks under the control
establishes the locking circuit of
relay 905 and prepares the locking circuit of
relay 911,

-It has been assumed that the No. 2 machine

has been correctly recorded and that therefore’

relay 1322 has been shunted down by the speech
level indicator 180.- When now the operator de-
presses cut-in key 820, relays 1205, 1206, 1200
and (101 function as described to-release relay
1110, to prepare operating circuits for relays 1001
and 1012 and to thereafter open the locking cir-
cuits of relays 901 and 902. While relay 1260
is” still operated but before relay 1205 releases
to release relay 902, relay 901 having been pre-
viously released by the operation of relay 1311,
a ‘circuit’ is established from ground over the
front contacts of relay 1200, conductor 1212, No.
5 right contacts of relay 905, No. 2 right contacts
of relay 902, No. 3 left- back contacts of relay
911, conductor 931 to battery through the wind-
ing of relay 1002. No.circuit is available at this
time for operating any one of the relays 814,
1012 and .1013 since relay 805 is operated. Re-
lay 1002 will therefore function to cut the No. 2
machine into service as previously described by
connecting the outpub circuit conductors 666 and
607 to conductors 1006 and 1007 and by operat-
ing start relay 1302 which functions as previ-
ously described to start the No. 2 machine and to
prepare the shunt circuit for preventing the
Relay 1002
also closes.the previously traced circuit for light-
ing the in-service lamps 812 and 1332 for indi-
cating that the No. 2 machine has been placed
in service, After the cut-in has been completed
and .relays 901, 902 and 903 are all released, a
circuit is established from battery over.the No.
5 contacts -of operated relay {002, No. 7 back
contacts of relays 1011, 1012 and 1013, conduc-
tor 1216, inner left back contacts of relay {201,
conductor 12117, left winding of relay 911, No. 2
right contacts of relay 905, No. 5 right back con~
tacts of relays 903, 902 and 901 to ground. Re-
lay 911 upon operating locks in a circuit from
battery at the outer left back contact of relay
1201, over conductor 1218, its right winding and
No. 1 right front contacts.to ground -at the mid-
dle right contacts of relay 907 and at its No. 3
right contacts closes. an obvious circuit for re-
lay 935. Relay 935 upon operating prepares cir-
cuits for flashing the recording lamps of the ma-
chines exftending from ground over the contacts
of interrupter 9836, contacts of relay 935 to con-
ductors 937, 938, 939, but since relays 1311 and
{002 are operated at this time, only the flashing
circuit for the lamps of the No. 3 machine, which
is the reserve machine, is effective.. This circuit
may be traced from ground on conductor 939 over
the No. 9 back contacts of relay 1003, conductor
10621, No. 3 back contacts of relay 1313, conduc-

» tor 1346 to battery through recording lamp 1353
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on the maintenance panel and over cable 1307
to. battery through lamp 833 on the operator’s
turret. The operator noting the flashing of
lamp 833 is apprised of the fact that the No. 3
machine should be recorded at once.

Had the No. 1 machine been found to have
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been properly recorded but the No. 2 machine
found to have a too low speech level or no speech
output, then the opérator would have operated:
the make-busy key 842 of the defective machine
thereby causing the operation of relay 1312 over
a-circuit from battery through the winding of
relay 1312, conductor 1356 of cable 1307, con-
tacts of key 842, conductor 1357 of cable 1307
to ground at the outer left back contacts of relay-
1302. Relay 1312 thereupon operates closing an
obvious ecircuit for relay 1362 which operates,
opens ab its No. 1 back contacts the circuit of
relay 1322 which releases; at its No. 1 front con-
tacts closes the previously traced circuit for out-
of-order lamps 822 and 1342 to light such lamps
as an indication that the No. 2 machine is out
of order; opens at its No. 7 back contacts the
previously traced operating circuit for relay 802;
opens at its No. 6 back contacts the previously
traced locking cu'cmt of relay 902, whereupon

" relay 902 now releases; and at its No. 7 front

contacts prepares the previously traced locking
circuit for relay 907. Relay 1362 upon operating
establishes the. previously traced circuit over
conductor 310 for relay 905 which thereupon op-
erates and establishes the previously traced op-
erating circuit for relay 987 which in turn oper-
ates, locks under the control of relay 312, es-
tablishes the locking circuit of relay 905 and pre-
pares. the locking circuit of relay 9il.

It has been assumed that the No. 1 machine
has been correctly recorded and that therefore
relay 1321 has been shunted down by the speech
level indicator 709. When now the operator op-
erates cut-in key 820, relays 1205, 1206, 1200 and
{101 function as described to release relay 1110,
to prepare operating circuits for relays 1001 and.
1012 and to thereafter open the locking circuits
for -relays 801 and 902. While relay 1200 is
still operated, but before relay 1205 releases to
release relay 901, relay 902 having been previ~
ously released by the operation of relay 1312, a
circuit is established from ground over the front
contacts of relay 1208, .conductor 1212, No. 4
right. contacts of relay 8905, No. 4 right contacts
of relay 901, No. 4 left back contacts of relay
811, conductor 925 to battery through the right
Wlndmg of relay {001. No circuit is available
at this time for operating any one of the relays
1011, 1012 and 1013 since relay 905 is operated.
Relay 1001 will therefore function to cut the No.
1 machine into service as previously described
by connecting the output-conductors 604 and 665
to conductors 0866 and 1007 and by operating
start relay 1301 ‘which functions as previously
described to start the No. 1 machine and to pre-
pare the shunt circuit for preventing the subse-
quent operation of relay 801. Relay 1001 also
closes the previously traced circuit for lighting
sn_service lamps 811 and 1331 for indicating that
the No. 1 machine has been placed in service.
After the cut-in has been completed and relays
801, 902 and 903 are all released, the previously
traced circuit for relay 911 is completed and re-
lay 911 operates, locks and establishes the cir-
cuit for relay 935. Relay 935 upon operating
now functions to flash the recording lamps 833
and 1353 of the No. 3 machine over the Pprevi-
ously traced circuit as a signal that the No. 3
machine should be recorded at once. After the
defective machine, that is either No. 1 or No. 2
machine, has been serviced, the make-busy key
thereof is released thereby releasing operated
velays 1311 and 1361 or 1312 and 1362.
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The same functioning of the circuit for cutting
in a single machine would take place in the event
one of the machines had been found defective
while in service and the make-busy key 1351,
1352 or 1353 of such machine been operated by
the maintenance man fo operate one of the re-
lays 311, {3{2 or 1313, to operate one of the
relays 136¢, 1352 or 1363 and to operaie relays
905 and 967 as previously described.  If any cp-
erated relay (31, 1342 or 13(3 releases, by the
restoration of the make-busy key of the defective
machine before the next recording, that is, be-
fore the erase key 882 is operated, relay 985 will
release.

Upon the next recording and cut-in with relays
9085 and 911 operated, the proper one' of relays
1041, 1012 and {813 will be operated. It will first
be assumed that on. the previcus cut-in, relay
f001 was operated to cut in the No. 1 machine
and that the newly recorded machines Nos. 2
and 3 were found to be correctly recorded and
their respective relays 1322 and 1323 have been
released. When relays 802 and 883 are thereafter
operated by the operation of the erase key 882,
relay (243 will operate upon the operation of
relay 982, over conductor 12{4 and the Nc. 2 left
contacts. of relay 922 and will establish a shunt
around the winding of relay 885, extending from
ground over its right contacts, conductor {21§,
No. 2 left contacts of relay 883 to a peint between
the winding of relay 985 and resistance {282,
wheretipon relay 905 releases. On the operation
of the cui-in key 828, the operated relay (8851
will be released to remove the No. :1 machine
from service. Thereafter when relay #1288 op-
erates but before relays 882 and 883 release as
previously described, a. circuit is estaklished from
ground over the right contacts of relay (288,
conductor 1212, No. 1 right front contacts of
relay 903, No. 2 right front contacts of relay 982,
N. 3 left front contacts of relay §if, No. 3 back
contacts of relay 988, conductor 825 to battery
through the right winding of relay 189{ and in
parallel over conductor 828 to battery through
the right winding of relay {812,  Relay (084
upon operating will reconnect the No. 1 machine
to the load and relay 1212 upon coperating will
place the No. 2 machine on spare service and
will establish a circuit for relay 5089 extending
from battery over the No. 5 contacts of relay
1094, No. 7 back contacts of relay i8{{, No. 7
front contacts of relay {912, conductor {822, No.
2 right contacts of relay 8ti, winding of relay
808, No. 5 right back contacts of relays 8988, £82
and 981 to ground upon their release.. Relay 983
upon operating releases relay 987 which in turn
releases relay 9ii. Relay 94! upon releasing re-
leases relays 982 and 935 and the circuit is then
prepared for regular recordings and cut-ins in ac-
cordance with the pattern,

Had the No. 2 machine been in service and relay
{082 been operated as previously described, then
upon the correction of the trouble on the No. 1
machine, the operator would have released the
make-busy key 84! thereof thereby releasing re-
lays 1311 and 136¢. Upon the next recording the
Nos. 3 and 1 machines will be recorded and if re-
corded correctly relays 1321 and {323 will be op-
erated and relays $8{ and 983 will be operated.
With relays 981 and 293 operaied, a shunt is es-
tablished from ground over the No. 1 right front
contacts of relay 861 and No. 2 left front contacts
of relay 983 over conductor 906 to a point be-
tween the winding of relay 885 and resistance
1202 thereby shunting down relay 865, On the

-7 back contacts of relays 18if,

relay 1602 will be released to remove the No. 2
machine from service. With relays 98{ and 62
operated and during the operation of relay 288,
the previously traced circuit is established from
ground over the right contacts of relay {26¢, con-
ductor 1212, No. 3 right contacts of relay 861,
No. 2 right contacts of relay 9023
tacts of relay 911, conductor 832 to battery
through the right winding of relay {818 and
from conductor 8§32 over the No. 2 left back con-
tacts of relay §05 and conductor 98! to batltery
through the right winding of relay 082 whereby
the No. 2 machine is reconnected to the load and
the No. 3 machine is placed cn spare service.
Following the operation of relays {882 and {013
and the release of relays 381 and 903, relay $8%
operates to release relays 987, 94! and %35 as
previously described.

If one of the relays i311, {13{2 or {313 md ividual
to the machine that was out of order releases
after one newly recorded machine has been put
into service, but before the start of the recording
of a reserve machine, the locking circuit of relay
987 will be opened and relay 867 will release in
turn releasing reiay 9935, but relay %! will re-
main operated over a holding circuit extending
from battery over the No. 5 contacis of the op-
erated one of relays {081, 1882 and 1883, the No.
{042 and 1013,
conductor (216, inner left back contacts of relay
1204, conductor (217, left winding and No, 1 left
contact of relay 8{{, thence to ground over the
No. 5 right back contacts of relays 803, 862 and
861, and will hold relay 925 operated. At this
time there will be two machines available for re-
cording and one newly recorded machine will
be connected to.the load. The recording lamps
of both unrecorded machines will. now flash.

hen the operator operates the erase key, relays
901, 892 and 803 corresponding to the idle ma-

vchines will operate and relay -§t{ will release in

turn releasing relay. $3%. When monitoring has
been completed and the cut-in occurs, the two
newly recorded machines will act as the load and
spare machines and the machine that had been
carrying the load will ke removed from the
even though it has an up-to-date record.

While the cutting in of a single one of the Nos.
1 and 2 machines has been described in detail, it
will be apparent that either the No. 2 or No. 3
machine may be cut. in singly when the No. 2 ma-
chine is in service and the No. 3 is on spare serv-
ice and that either the No. 3 or No. 1 machiné
may be cut in singly when the No. 3 machine is
in service and the No. 1 machine is on spare serv-
ice, in the same general manner in accmdance
with the established pattern.

If it is desired to monitor on the machine that

-is in service, the monitoring operator will plug

her headset circuit into the monitoring jacks 412
and 413 and will operate the monitoring key of
that machine, that is, kéy 817, 818 or 825, but
since the start relay of that machine, that is re-
lay #3081, 1302 or 303, is operated, no circuit is
effective over conductor 688 and the No. 2 con-
tacts of transfer relay 769 for operating the start
relay 1854 of the MNo. 1 speech level indicator or

the corresponding relay of the No. 2 speech level ,

indicator 789 and therefore the speech level in-
dicator is ineffective. The operator can, however,
listen to the announcement from the machine.
To enable a supervisory operater to monitor at
the same time as the monitoring operator, a du-

next operation of the cut-in key 828, the operated

load
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plicate set of monitoring jacks 418 and 419 is pro-
vided on the turret.

Manual announcement by the monitoring
operator

In the remote possibility that all three ma-
chines should be out of service at the same time,

- the monitoring operator may make manual an-

nouncements directly to calling subscribers’ lines
by plugging her recording transmitter circuit 406
into one of the jacks 400, 401 or 402 individual re-
spectively to the three machines thereby causing
the operation of one of the pairs of relays 611
and 641, 612 and 642 or 613 and 643. It will be
assumed that the Nos. 1 and 2 machines have be-
come defective and that the No. 3 machine has
been rendered capable of being recorded and that
the operator plugs into jack 400 individual to the
No. 1 machine. Upon the insertion of the plug
408 into jack 400, battery is disconnected at its
normally closed contacts from the circuit pre-
viously traced for operating relay 901 and a cir-
cuit is established from ground over the alter-
nate contacts of the jack, conductor 420 to bat-
tery through the windings of relays 6{1 and 641.

Relay 611 upon operating connects ground over
its left contacts and conductor 624 for holding
relay 1361 operated, which relay will be operated
at this time if the No. 1 machine has been found
defective; disconnects the input circuit of am-
plifier 601 from the No. 1 announcing machine
and connects it over conductors 619 and 620
through the right windings of repeating coil 510,
the left windings of which are connected over
conductors 511 and 512 over the tip and ring
springs of jack 400 and plug 408 to the recording
transmitter circuit 406. Relay 641 upon operat-
ing establishes a circuit from ground over its
right contacts and conductor 7128 to battery
through the winding of relay 707 which there-
upon operates; closes an obvious circuit for relay
1102 over its No. 3 contacts; opens at its No. 6
back confacts the previously traced circuit over
which the in-service lamps of the machines are
lighted and at its No. 5 contacts connects con-
ductor 220 extending from the distributing cir-
cuit of Fig. -2 over conductor 129 to battery
through the call waiting lamp 821 on the turret
whereby this lamp will light to indicate whenever
any calling subscriber has called for weather in-
formation service. Relay 641 also disconnects
the output circuit of amplifier 601 from con-
ductors 604 and §05 and connects it over con-
ductors 625 and 626 and the Nos. 1 and 2 front
contacts of relay 187 to the previously traced cir-
cuit extending to trunk conductors 231 and 232.

When thereafter the call waiting lamp 827
lights, the operator will announce the latest
weather bulletin into her transmitter, the speech
current from which will be amplified by the am-~
plifier 601 and transmitted to the lines of all call-
ing subscribers over trunk .conductors 23! and
232, It is to be noted that when the transmitter
circuit is plugged into either jack 400 or 401, the
transmitter battery supply: is applied through
battery feed coil 513 and the speech current is
transmitted through the windings of repeating
coil 510 and over conductors:625 and 626 but that
when the transmitter circuit is plugged into jack
402, the transmitter battery supply is applied
through battery feed coil 501 and the speech cur-
rent is transmitted through the windings of re-
peating coil 502 and over conductors 627 and 628.
This is to avoid tying up the service should a part
of the apparatus become defective.

2,213,511

Relay 1102 upon operating removes ground at
its outer left back contact from the previously
traced circuit over conductor (133 extending to
the winding of relay 16060 in Fig. 16 to release re-
lay 1600 should the relay 1100 be operated at this
time; connects ground over its outer left front
contacts, conductor 1138, No. 1 front or back con-
tacts of relay 101 to either conductor 764 or (464
depending upon whether relay 784 is energized or
deenergized for operating relay 1465 of the No. 1
speech level indicator of Fig. 14 or the corre-
sponding relay of the No. 2 speech level indicator
700; connects ground over its middle left con-
tacts to conductor 222 for supplying an operating
ground for relay 221 of the distributing circuit of
Fig. 2 should relay 1100 be operated at this time;
opens at its middle right back contacts the pre-
viously traced circuit of relay 1201 and prepares
circuits extending to the speech level indicator
whereby the speech level of the announcement
may be checked and the monitoring operator ap-
prised of its volume level by the high and low
level lamps 800 and 801 on the turret.

It will be assumed that relay 7181 is at the time
deenergized and that upon the connection of
ground to conductor 1464 by the operation of re-
lay 1102, relay 1465 of the No. 1 speech level indi-
cator of Fig. 14 has operated, closed the circuit of
relay (441 and opened the circuit over conductor
718 by which the alarm control relays 1105 and
1180 of the control circuit are normally controlled
from the speech level indicator. Manual an-
nouncement speech is now applied to the speech
level indicator over a circuit from ground at the
inner right front contacts of relay 1102, No. 3
back contacts of relay 101, conductor 1402, upper
back contacts of relay 1404, input winding of
transformer 1405, lower back contacts of relay
1404, conductor 1403, No. 4 back contacts of relay
101, No. 1 front contacts of relay 7101, conductor
626, thence through the output of amplifier 601
to ground through resistance 629. The speech
level indicator now functions in the manner pre-

viously described in connection with monitoring -

and if the speech level is too high, connects
ground over conductor 1451, the No. 1 back con-
tacts of relay T11, outer right front contacts of
relay 1102, right back contacts of relay 726 and
conductor 814 to battery through the high level
lamp 800 on the turret for lighting such lamp,
or if the level is too low, connects ground over
conductor 1461, the No. 2 back contacts of relay
117, the inner left front contacts of relay 1102,
left back contacts of relay 7126, over conductor
816 to battery through the low level lamp 80! on
the turret for lighting such lamp.

During the manual announcements a recording

‘may be made on the Nos. 2 and 3 machines, if

available, by first operating erasing key 802 to
erase the tapes of such machines and then by
operating recording key 809. Under these cir-
cumstances the speech output from the amplifier
601 is impressed over conductors 625 and 626
through repeating coil 514 and thence over con-
ductors 515 and 516, the lower contacts of re-
cording key 809, conductors 517 and 518, back
contacts of relay 500 and conductors 505 and 506
upon the windings of the input transformers, such
as 310, of the machines. The repeating coil 514
is provided with padding resistances 519 to 524.
inclusive, to prevent interference should another
recording . transmitter be connected to recording
jack 407 for recording and for use simultaneously
with the manual announcement transmitter. The
circuits will function in the same general man-

10

20

25

30

33

40

45

50

60

85

70

%



10

15

20

30

40

>
f=)

n
p §

60

2,218,511

ner if the recording transmitter should be plugged
into jack 401 or jack 402 except that amphﬁer
602 or 603 would be employed

- Manual transfer of machmes

“A manual key 1220 is provided on the main-
tenance panel which may be operated to cause
the load to be shifted from the machine in serv-
ice to the spare machine.
erated if recording is not in progress and telay
1206 is not therefore operated, a circuit is estab-
lished from ground at the left back contacts of
relay 1206 through the contacts of key 1228, con-
ductor 1221 to battery through the winding of re~
lay 1105, Relay 1105 thereupon operates. and
closes the ¢ircuit of relay 166 which operates, locks
under the control of relay 1117, opens the speech
transmission path to the trunk conductors. 231
and 232, releases relay 113, if operated, and pre-
pares the circuit of relay 1103 which operates as
soon as interrupter 1119 closes its right contact.
Relay 1103 pérforms the functions previously de-
scribed for the. automatic transfer of the ma-
chines, including the starting of the spare ma-
chine to permit it to gain its normal operatmg
speed. As before described, the closure of the
left contact of interrupter 1119 causes relay 1117
to operate and to release relay 706 which releaseés
relay 1103 and brings about the operation of the
transfer relays 101, 708, 717 and 169 as descrlbed
for the automatlc tra.nsfer

ﬂJacks at the equzpm_ent 3
© An in-test jack, an out-test jack and a monitor=

- ing jack for each machine are provided on the

maintenance panel for the convenience of the
maintenance man. If one of the in-test jacks
621, 622 or 623 is plugged into, the testing equip-
ment will become connected to the input circuit
of the associated amplifier and the input circuit
of the amplifier will be disconnected at the jack
contacts from the output circuit of the associated
machine. Similarly if one of the out-test jacks
631, 632 or 633 is plugged into, the testing equip-
ment will become connected to the output circuit;
of the associated amplifier and the output cir-
cuit of the amplifier will be disconnected at the
jack contacts from the usual transmission circuit.
If necessary, the out-testing jack of any amplifier;
such as jack 633 of the amplifier 603, may be con-
nected with jack 709 by a patching cord T30
whereby the output of such amplifier is connected
directly to the conductors 231 and 232 of the in-
coming trunk. By means of the monitoiing re-
ceiver 654 and one of the monitoring jacks 651,
652 and 653, any machine may be momtored a,t
the maintenance panel.

If a failure of some nature has made 1t neces-
sary to provide manual announcements and after
rectifying - the trouble the maintenance man
wishes to check the operation from the turret,
all operated make-busy keys such as 841, 842 and

- 843 on the turret and corresponding keys 135i,

1352 'and 1353 on the maintenance panel are re-

5 stored and the test key 834 on the turret is oper-

ated, thereby operating test relay 507. Trouble
release key 1106 should also ‘be normal. The
maintenance man may then plug the monitoring
receiver 654 into monitoring jack 525. The two
machines whose amplifiers 601, 602 or 603 are not
in use for manual service are then erased, re-
corded, monitored and cut info service in the u,sua,l
ma.nner the operations being repeated’ tw1ce to
see tha,t, both can be placed in service or on spare
service. The operation of test'relay 507 discon-

. When this key is.op-"

21
nects the speech. channel conductors 615 and 616
from the usual monitoring jacks on the turret
and bridges the padding resistance 509 across the
outgoing trunk conductors 231 and 232. With
the monitoring headset 654 plugged into jack
525, the maintenance man may listen to the an-
nouncements going out over the trunk conductors
23! and 232.. '

Thé monitoring operator may ‘at any time call

the-supervisory. operator at the chief operator’s

desk by operating key 835 on the turret thereby
closing a circuit from ground over the upper con-
tacts of key 835 and conductor 836 through the
“weather” lamp 1140 at the chief operator’s desk
and closing a circuit from ground over the lower
contacts of key 835 .and conductor 837 through
the buzzer {130 at the chief operator’s desk. The
monitoring operator may convérse with the super-
visory operator over a tieline not disclosed.

Calls originating in an adjacent exchange area.
* As previously stated, provision is made for giv-

ing the information service to subscribers whose.

lines terminate in offices of other exchange areas

which are not too remotely removed from the

10
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exchange area in which the information bureau -

is located. . Such an exchange area is illustrated
in-Figs. 15 and 16 and is provided with a plu-
rality of announcement trunks and a distributing
circuit illustrated by the box 1504 which are
identical with similar apparatus disclosed in.Fig.
2, such trunks being accessible to all offices of
the area, and with an auxiliary control circuit
disclosed in the right portion of Fig. 15 and
that portion of Fig. 16 to the left of the dot-
dash line. This control circuit is connected to
the exchange area in which the information bu-
reau is located by two cable pairs 1601, 1602 and
1654, 1652, which ferminate at the latter ex-
change area in supervisory equipment and which
are connected fo the trunk conductors 231 and
232 extending to the control circuit of the in-
formation bureau.

It will be assumed that the subscnber whose -

line is’ schematically illustrated at B, desiring
information concerning the latest weather fore-
case, initiates a call and dials the directory num-
ber assigned to the weather forecast announcing
bureau. In response thereto a connection is ex-
tended from such calling line by the operation of
the line finder . t501, district selector 1502 and
office selector {993 to an idle announcement
trunk similar to that disclosed in Fig. 2 and indi-
cated by the box 1504. Upon the seizure of the
trunk the relay of the trunk, corresponding to
relay 208, establishes a circuit from ground over
start conductor 1505, the No. 1 back contacts of
reldy 1609 to battery through the winding of
slow-to-release relay 1606 which operates and
closes an obvious operating circuit for relay 1605.

Relay 1605 upon operating locks over its No. 1 -

front contacts to ground on start conductor 1505;
opens the operating circuit of relay 1606 at its
No. 1 back contacts and at its Nos. 5 and 9
front contacts establishes supervisory . circuits
over the two previously mentioned cable pairs.
The circuit over cable pair 1601,
traced from ground through the left winding of
start relay 1607 in the exchange area in which
the information bureau is located’ through the
upper left winding of repeating coil 1608, trunk
conductor 1601, upper normal contacts of fest
jacks 1609 and 1610, upper right winding of re-
peating coil 1611, winding of supervisory relay
1612 in the auxiliary control circuit, No. 9 con-

1602 may be.
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tacts of relay (605, lower right winding of coil
1644, lower normal. contacts of jacks 1619 and
1688, trunk conductor 1602, lower left winding of

- repeating coil 1608, upper back contacts of relay

<

fails

It

1600, if relay 1680 has not been operated be-

cause of the unavallablhty of an announcing ma-

chine ‘to serve the call as previously described,
thence to battery through the right winding of
start relay 1607. If the channel over trunk con-
ductors 1601 and" 1602 is in working condition,
relays 1607 and (612 will- thereupon operate.
Similarly a circuit is” established from -ground
through the left winding of start relay 1857, lower
left winding of repeating coil 1658, trunk con-

- ductor {651, lower normal contacts of test jacks

1659 and 1660, lower right winding of repeating
coil 1661, winding of supervisory relay 1662, No.
5 conta,cts of -relay 1605, upper right winding of
repeating ‘coil 1661, upper normal contacts of
jacks 666 and l659, trunk conductor {682, upper
left winding of :repeating coil (6§53, lower back
contacts of relay {6880 to battery through the
right winding of start relay, 1651. If the chan-
nel over trunk conductors 1851 and 16582 is in
working condition, relays 1657 and 1662 will
thereupon cperate. With either start relay 1607
or 18587 operated, a circuit will be established

" over the front contacts. theéreof and conductor

" 239 over the inner_‘lower normal contacts of key

30.

212 to battery through ‘the winding of start
relay 213 of the distributing circuit of Fig. 2
which functions in' the manner previously de-

scribed to indicate to the control circuit of the.

. announcing bureau that there 1s a call waiting

35

for announcement service. "

Should there be a fault in the cable pairs 1601,
1602, relays 1607 and 1612 will not operate and
consequently upon the release of slow-to-release

_ relay 1606, a circuit will be established from

40

60
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75

ground at the back contacts of relay 1612, back
contacts  of slow-to-release relay 1613, No. 8
contacts of relay 1605, upper back contacts of
relay 1606 to battery through the winding of

‘alarm relay (614 which will -thereupon operate,
lock over its inner lower front ¢ontacts to ground

at the normally closed contacts of trouble release
key 1645 and establish alarm circuits from ground
over its upper front contacts, conductors 1616
and 1617 and normal contacts of alarm release
key 1618 to suitable minor alarms (not ‘shown).
Should there be a fault on the cable pair 1651,
1652, relays 1657 and (662 will not operate and
consequently upon the release of slow-to-release
relay 1606, a circuit will be established from
ground at the back contacts of relay 1662, back
contacts of slow-to-release relay 1663, No. 2 con-
tacts of relay 1605, lower back contacts of relay
{606 to battery through the winding of alarm
relay 16584 which will thereupon operate, lock over
its inner upper front contacts to ground at the
normally closed contacts of trouble release key
1615 and establish alarm circuits from ground
over its upper and lower front contacts, con-
ductors 1616 and 1817 and normal contacts of
key 1618 to the minor alarms. Should there be a
fault in both cable pairs or relay 1600 be oper-
ated, indicating that no machine is available for
announcing, then both alarm relays 1614 and
1664 would operate, thereby establishing a. cir-
cuit from ground over the lower front contacts
of relay 1614, the upper front contacts of relay
1664, conductor 1619, and normal contacts of key
1618 to a suitable major aldrm.

. It will be assumed, however, that both trunk
channels are available and that consequently

5,913,511

upon the operation of relays 1612 and 1662 slow-
to-release relays 1613 and 1663 both operate over
obvious circuits closed at the-front contacts of
relays 1612 and 1662. Relay 1613 upon operat-
ing opens at its back contacts the previously
traced circuit for relay 1614 and at its front
contacts connects ground to a circuit extending
over the back contacts of relay 1620 and con-.

ductor {506 to the distributing circuit 1564. This

conductor corresponds to conductor 222 of Fig. 2
and the connection of ground thereto operates a

relay corresponding to relay 221 for initiating the
cut-through of all announcement trunks which
have been seized by calling subscribers’ lines, such.

as the line of substation B. Relay 1663 upon

operating opens at its back contacts the previous-,

1y traced circuit of relay 1664 and at its front con-
tacts also connects ground over the back con-
tacts of relay 1507 to conductor 1506. It will be
noted that if neither trunk channel is closed, for
example because relay 1600 was operated, neither
relay 1613 nor 1663 will operate and consequently
no announcement trunk can be cut through. -
With an announcing machine in service, the
speech output therefrom is impressed over con-
ductors 231 and 232 upon the right windings of
repeating coils {608 and 1658 and is further im-
bressed by the left windings of such repeating
coils upon the two trunk channels extending to
the auxiliary control circuit. ‘The speech current
passing through the right windings of repeating
coil 1608 is impressed thereby upon the cable loop
including the left windings of repeating coil 1608,
trunk conductors 160{ and 1602 and the right
windings of repeating coil 161 and is further
impressed by the left windings of repeating coil
1611 upon the loop including the left windings
of repeating coil 16f{{ and the right windings of
repeating coil 1621, across which loop an equaliz-
ing circuit 1622 is bridged and is further im-
pressed by the left windings of repeating coil
1621 upon the input circuit of amplifier 1623.
The speech current is now amplified by amplifier
1623 and if the calling announcement trunks
have been cut through is impressed upon a cir-
cuit extending from the output circuit of ampli-
fier 1623 over conductor {624, upper normal con-
tacts of test jack 1508, conductor 1509 through
resistance 15180 of the Wheatstone bridge, con-
ductor 15t1, the upper inner contacts of a relay
of distributing ecircuit 1504 corresponding to re-
lay 202, through the repeating coil thereof cor-
responding to repeating coil 203 and returhing
over the inner lower front contact of such relay,
conductors 1512 and 1513, lower normal contacts
of jack (508 and conductor 1625 to the output
circuit of amplifier 1623. Similarly the speech
current passing through the right windings of
repeating coil 1658 is impressed thereby upon
the cable loop including the left windings of re-
peating coil 1638, trunk conductors 1651 and 1652
and the right windings of repeating coil 1661,

is further impressed by the left windings of re-

peating coil 1651 upon the loop including the left
windings of repeating coil 1671 across which loop
an equalizer circuit 16712 is bridged, and is fur-
ther impressed by the left windings of repeating
coil 1671 upon the input circuit of amplifier 1673.
The speech current is now amplified by amplifier
16713 and is impressed upon a circuit extending
from the output circuit of amplifier 1613 over
conductor 1674, lower normal contacts of test
jack 1558, conductor 1599 through resistance 1542,
conductor {512, thence as traced through the re-
peating coils of the announcement trunks, re-
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turning over conductors (511 and 1563, upper
normal contacts of jack 1558, and conductor 1675
to the output circuit of amplifier 1673. The
speech current is thus transmitted over both
channels, the windings 1510, {514 and 1542 of
the Wheatstone bridge preventing a back-up of
the speech current from the output circuit of one
amplifier to the output circuit of the other am-
plifier should one of the channels fail to trans-
mit speech current through its amplifier. For
adjusting the padding across conductors 1514 and
1512, a bridged series of resistances 1549 is pro-
vided, the total resistance of which may be ad-
justed by the associated straps 1516. Monitoring
on the input to the announcement trunks may be
accomplished by plugging a monitoring headset
into monitoring jack (517, the tip and ring
springs of which are connected to conductors 1511
and 1512, When the plug of the monitoring
headset is inserted into jack 1517, ground is ap-
plied over. the alternate contacts of the jack to
conductor 5065 to hold the start circuit closed
until monitoring is completed.

For detecting if there is speech current in each
of the channels, each channel is provided with
a speech detecting relay of the well-known Wes-
ton Sensitrol type. One of these relays 1318 has
its moving coil connected to opposite junction
points of a rectox bridge 1519, the other junction
points of which are connected by resistances 1520
and 1521 to conductors 1509 and {513 whereby if
speech current is present, the pointer of such re-
lay will be swung to complete a circuit from
ground through the pointer thereof and the con-
tact engaged thereby over conductor (522
through the winding of relay 1628 fo battery,
thereby operating relay 1626. The pointer after
engaging its contact is held to maintain the cir-
cuit of relay 1628 closed by engagement with the
end of a permanent magnet 1523. The other of
these relays 1568 has its moving coil connected
to opposite junction points of a rectox bridge
1569, the other junction points of which are con-
nected by resistances 1570 and 571 to conduc-
tors 1559 and 1563, whereby if speech current is
present the pointer of such relay will be swung
to complete a circuit from ground through the
pointer thereof, the contact engaged thereby,
through the winding of relay 1524 to battery
thereby operating relay {524. The pointer after
engaging its contact is held to maintain the
circuit of relay 1524 closed by engaging with the
end of a permanent magnet 1573.

When the start relay 1605 operated to perform
the functions previously described, it also estab-
lished a circuit from ground over its No. 6 con-
tacts and conductor 1627 to the armature spring
of interrupter 1525 of the timing circuit 1526
allocated to the upper channel and disclosed in
the lower portion of Fig. 15, and connected to
ground over its No. 7 contacts to conductor 1628
also extending to the timing circuit. Similarly
relay 1605 connected ground over its No. 4 con-
tacts and conductor {677 to the armature spring
of an interrupter, corresponding to interrupter
1525, of the timing circuit allocated to the lower
channel and indicated by the box designated 1576
and connected ground over its No. 3 contacts and
conductor {678 to timing circuit {576. The tim-
ing interrupters of both timing circuits are driven
synchronously by a comamon driving motor (not
shown) .

Considering the timing circuit 1526 allocated
to the upper chanmel and disclosed in full, as
soon"as the interrupter 1525 closes its contacts,

23

a circuit is established from ground on conductor
1627 over such contacts, the inner left back con-
tacts of slow-to-release relay {527, through the
left normal contacts of relay 1528, through the
winding of relay 1529 and resistance {538 to bat-
tery and through the winding of relay (528 and
resistance 1531 to battery. Relay 528 there-
upon operates and locks over its left alternate
contacts, the outer left hack contacts of relay
{527 and conductor {628 to ground as traced,
but relay 1529 does not operate since its winding
is shunted at this time by ground applied over
the contacts of interrupter 1525 and over the
right back contacts of relay 1529 to a point be-
tween the winding of relay 1529 and resistance
1528. As soon thereafter as the interrupter con-
tacts open, the initial operating circuit of relay
1528 is opened and with relay 1528 locked oper-
ated, a circuit is closed from ground on con-
ducter §528 over the outer left back contacts of
relay (827, the left alternate contacts of relay
1628 through the winding of relay 1529 and re-
sistance {530 to battery and relay 1529 operates.
When relay 1528 operates but before relay 1529

operates, a circuit is closed from ground over ¢
the inner right front contacts of relay {528, the

right back contacts of relay 1527, the left back
contacts of slow-to-release relay 1532, conductor
1833, winding of relay 1628 to battery at the back
contact of relay 1626 if the speech detecting
relay {518 of the upper channel has not detected
speech thereon and consequently relay 1626 is
not operated. It will be assumed, however, that
speech. current is detected by relay 1518 and that
relay {628 is therefore operated and that conse-
quently relay (629 does not operate at this time.

Interrupter 1525 completes one cycle every two
minutes and after approximately 116 seconds
again closes its contacts thereby connecting
ground from conductor (627 over its contacts,
the inner left back contacts of relay 1527, the
left front contacts of relay 1529 to a point be-
tween resistance 1831 and the winding of relay
{528 thereby shunting down relay 1528 which
now releases. With relay 1528 released, relay
1828 is held operated in a- circuit from battery
through resistance 1530 and its winding, the left
normal contacts of relay (528, the inner left
back contacts of relay 1527, the closed contacts
of interrupter 1525 to ground on conductor 1627.
With relay 1528 released and relay 1529 operated,
a circuit is. now established from. ground at the
right back contacts of relay 1528 over the right
front contacts of relay 1529 to battery through
the winding of slow-to-release relay (532 which
thereupon operates and locks over its left front
contacts and the outer left back contacts of
relay {827 to ground on conductor 1628. After
another four seconds interrupter 1525 opens its
contacts thereby releasing relay 1529, After an-
other 116 seconds, the contacts of interrupter
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{525 again close, reestablishing the previously -

traced operating circuits for relays. 1528 and
1529. Relay (528 thereupon operates and locks
as previously described, but relay (529 cannot
operate during the closure of the interrupter
contacts since its winding is hunted. With relay
{528 operated, a circuit is now established from
ground over its outer right front contacts and the
inner right front contacts of operated relay 1532
to battery through the winding of relay 1534
which now operates and locks to ground at the
outer right front contacts of relay 1532; closes
at its outer right front contacts an obvious oper-
ating circuit for relay 1527; closes at its inner
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right front contacts an obvious energizing cir-
cuit for release winding 1535 of the Sensitrol re-
lay 1518 for nullifying the magnetic attraction
of the permanent magnet 1523 thereof and at its
cuter -left front contacts establishes a shunt
around the moving coil of the Sensitrol relay.
The pointer of the Sensitrol relay should now be
restored to normal by the usual coiled spring
thereby releasing relay (626.

Relay {527 upon operating locks over its left
front contacts and the contacts of interrupter
1525 to ground on conductor {627, opens at its
left back contacts the locking circuits of relays
1528 and 1532 whereupon relay 1528 releases at
once and relay 1532 releases after an interval and
at its outer right front contacts establishes an
additional shunt around the coil of relay (548,
As soon as relay £532 releases, it in furn releases
relay 1534 which opens the circuit of the restoring
winding 1535 of relay (518. With relay 1584 re-
leased and relay (527 still operated, ground is
applied over the inner right back contacts of
relay (834, inner right front contacts of relay
1527, to conductor 1836 but without effect at this
time, since relay 1829 was assumed to have not
operated, and ground is applied over the outer
right back contacts of relay §534 and the middle
right front contacts of relay 1527 to conductor
1531 but without effect since relay {626 has re-
leased. On the next opening of the contacts of
interrupter 1525, the locking circuit of relay 15217
is opened and relay 1527 releases after an inter-
val, removing the shunt from the coil of relay
1518 whereby relay 1518 again operates if speech
current is detected and again operates relay 1626.
With relay 1527 released, the timing circuit is
prepared for recycling which is started when in-
terrupter (525 again closes its contacts after
another 112 secend interval. Thus at six minute
intervals the Sensitrol relay 1518 is conditioned
to fest the upper channel for speech transmission.
In a similar manner the timing circuit (576
functions in connection with the lower channel.

It will now be assumed that during the cycling

45 of the timing circuit (526, the Sensitrol relay
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1518 has not responded thereby indicating that
no speech is being transmitted over the upper
channel and that therefore relay 1626 is not
operated. When, therefore, during the cycle the
previously traced circuit of relay 1629 is estab-
lished, relay 1828 will operate, lock to ground
over its upper front contacts and prepare cir-
cuits over its lower front contacts. When later
in the timing cycle relay 1527 operates and relay
{534 releases and ground is applied thereby to
conductor 1536, a circuit is completed over the
inner lower frent contacts of relay (622 through
the winding of relay {628 to battery. Relay 1620
will theresupon operate and lock over its inner
upper front contacts to ground at the lower front
contacts of relay 1529. Relay 1820 also connects
ground over its uppor front contacts to the op-
erating circuit of alarm relay 1814 which there-
upon operates to close the minor alarm circuits
to indicate that one of the channels has become
defective. At its lower back contacts relay 1620
removes ohe ground connection from conductor
1506 extending to the distributing circuit 1504.
Tn a similar manner, if during the cycling of
the timing circuit §576 the Sensitrol relay (568
has not responded, thereby indicating that no
speech reception is being transmitted over the
lower channel and that therefore relay 1524 is
not operated, when the circuit of test relay 1538
is established, relay 1538 will operate, lock’ itself
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and prepare circuits over its upper and lower
contacts. Thereafter when the timing circuit
connects ground to conductor 1586 through the
operation of the relay thereof corresponding to
relay 1527 and the release of the relay thereof
corresponding to relay £534, a circuit is estab-
lished for relay (507 which thereupon operates,
locks under the control of relay 1538, opens at its
back contacts one ground connection to conduc-
tor 1506 and at its upper front contacts connects
ground over conductor 1539 to the circuit of
alarm relay 1664, Relay 1664 will thereupon
operate to close the minor alarm circuits as pre-
viously described. ‘

Should both channels indicate a failure at the
same time and both relays {628 and 1507 be
operated, all ground connections to conductor
{506 will be removed thereby signaling the dis-
tributing circuit {584 to cut through no more
announcement trunks. Alarm relays 1614 and
1664 will also be operated thereby closing the
major alarm circuits.

If during a timing cycle of timing circuit 1526,
the Sensitrol relay (5i8 does not release, indi-
cating a failure of such relay and relay 1626
therefore remains operated, the connection of
ground to conductor i5371 upon the operation of
relay 1527 and the release of relay 1538 will com-~
plete a circuit over the front contacts of relay
1626 through the winding of alarm relay 1614
to operate the minor alarms and similarly if
during the timing cycle of timing circuit 1576
the Sensitrol relay 13568 does not release, indi-
cating a failure of such relay and relay 1524
therefore remains .operated, the connection of
ground to conductor 1587 upon the operation of
the relay corresponding to relay 5271 and the
release of the relay corresponding to relay 1534
will complete a circuit over the front contacts
of relay (524 and conductor (539 through the
winding of alarm relay (664 to operate the
minor alarms.

When the trouble on either channel has been.

rectified, relay 1626 or 1524 will be again oper-
ated thereby releasing operated relays (629, 1620
and 1614 or operated relays 1538, 1507 and {664.
Should all waiting calls be served, the distrib-
uting circuit {504 will remove ground from con-
ductor {385 thereby releasing relay 1605 which

in turn releases the supervisory relays 1612, 1601, :

1662 and 657 of both channels and relays 1613
and 1663. With both relays 16087 and 1657 re-
leased, ground is removed from start conductor
239, indicating to the distributing circuit of Fig.
2 that there are no calls in the auxiliary ex-
change area waiting for information service.

The channels of the auxiliary control circuit
are provided with test jacks 1609 and 1659 over
which the speech transmission over the inter-
exchange trunks {681, 16892, {65! and 1652 may
be tested; test jacks 1610 and 1680 giving access
to the input windings of repeating coils 1611
and 1661 and test jacks 16380 and 1680 giving
access to the input circuits of amplifiers 1623
and {673.

The maintenance man may test the volume
level output of amplifier 1623 by the dial type
volume indicator 1631 by operating key 1632,

may check the volume level output of amplifier

1673 by operating key {882 and may check the
volume level on the trunk conductors 1511 and
1512 by operating key 1633. If key i632 is oper-
ated, the volume indicator 1631 is bridged across
the output circuit of amplifier 1623 from con-
ductor 1624 over conductor 1634, inner upper
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contacks of key 1632, inner uppér normal con-
tacts of key 1682, inner upper normal contacts
of key 1633, through resistances 1635 and 1636,
through the volume indicator (631 over the lower
normal contacts of key 1633, the lower normal
contacts of key 1682 the lower contacts of key
i632 and conductor §637 to conductor i625. If
key 1682 is operated, the volume indicator {631
is bridged across the output circuit of amplifier
1673 from conductor 1674 over conductor 1684,
the upper alternate contacts of key 1882, the
upper normal contacts of key {6383 through re-
sistances 1635 and 1636, through the volume in-
dicator #631, over the lower normal contacts of
key 1633, the lower alternate contacts of key
$82 and conductor 1687 to conductor §675. If
key 1833 is operated, the volume indicator 1631
is bridged across the output trunk conductors
from conductor {51! over conductor 1549, inner
upper alternate contacts of key #1632, through
resistances {835 and {€3% and volume indicator
1681, thence over the lower alternate contacts
of key 1633 and conductor 1541 to conductor
1512. The operation of any one of the keys also
bridges resistance (828§ across the volume indi-
cator 162(. It is to be noted that throcugh the
arrangement of the contacts of the keys, the
volume indicator 183f can be connected at any
time to only one test point.

Although only one auxiliary exchange area
has been iliustrated, it is to be understood that
several such areas with equipment similar to
that disclosed in Figs. 15 and 16 could be served
from the main exchange area in which the an-
nouncement bureau is located. -

What is claimed is:

1. In an announcing system, a central an-
nouneing bureau, an cutgoing distributing point
associated therewith, a plurality of offices, sub-
scribers’ lines terminating therein, a plurality of
trunks extending from said offices and multi-
pled to said bureau, means in said offices for
concurrently extending connections from ecali-
ing lines over said trunks to said bureau, means
at said distributing point operative whenever
one or more of said trunks is in a calling: con-
dition for transmitting a cut-through signal to
each of said trunks, means in each trunk re-
sponsive to said cut-through signal if said trunk
is in a calling condition for cutting through a
speech transmission path from the calling line
connected therewith to said bureau, means at
said distributing point operative after the elapse
of a ftime interval for iransmitting a cut-off
signal for each of said trunks and means in each
trunk responsive to said cut-off signal if said
trunk has previously been cut through for open-
ing the transmission path over said trunk.

2. In an announcing system, a central an-
nouncing bureau, an outgeing distributing point
associated therewith, a plurality of offices, sub-
scribers’ lines terminating therein, a plurality of
trunks extending from said offices and multipied
to said bureau, means in said offices for con-
currently extending connections from' calling
lines over said trunks to said bureau, means at
said distributing point operative whenever one
or more of said trunks is in the calling condition
and said bureau is conditioned for transmitting
announcements for transmitting a cut-through
signal to each of said trunks, means in each
trunk responsive to said cut-through signal if
said trunk is in a calling condition for cutting
through a speech transmission path from the
calling line connected therewith fo: said bureau,

cut-off signal for each of said trunks, and means
in each trunk responsive to said cut-off signal
if said trunk has been previously cut through
for opening the transmission path over said
trunk. ' v :

- 8. In an announcing system, a central an-
nouncing bureau, an outgoing distributing point
associated therewith, a plurality of offices, sub-
scribers’ lines terminating therein, a plurality of

_trunks extending from said offices and multipled
-to said bureau, means in said offices for concur-

rently extending connections from calling lines
over said trunks to said bureau, means at said
distributing point operative whenever. one or

more of said trunks is in a calling condition for '

transmitting a cut-through signal to each of said
trunks, means in each trunk responsive to said
cut-through signal if said trunk is in a calling

25
means at said distributing point operative after:
the elapse of a time interval for transmitting a
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condition for cutting through a speech transmis-

sion path from the calling line connected there-
with to said bureau, means at said distributing
point for thereafter transmitting a reversing
signal to each of said trunks, means in each of
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said trunks responsive to said reversing signal

for preparing said trunksto disrupt said transmis-
sion path thereover, means at said distributing
point for thereafter transmitting a cut-oif sig-
nal after the elapse of a time interval sufficient
for the transmission of a complete announcement
from said bureau and means in each trunk which
has responded to said reversing signal responsive
to said cut-through signal for disrupting the
transmission path thereover.

4. In an announcing system, a first exchange
area having a central announcing bureau, a sec-
ond exchange area . having a plurality of offices
and a distributing point associated therewith,
subscribers’ lines terminating in said offices, a
pair of identical interexchange trunks extending
between said exchanges and multipled at said
first exchange to said bureau, a plurality of an-
nouncement trunks extending from said offices

and multipled at their outgoing ends to said in~ .4;

terexchange trunks, means in said offices for
concurrently extending connections from calling
lines over said trunks to said bureau, means ai
sald distributing point operative whenever one
or more of said announcement trunks is in a call-
ing condition and said bureau is conditioned to
transmit announcements for establishing a su-
pervisory circuit over each of said interexchange
trunks, means at said distributing point opera-
tive upon the establishment of said supervisory
circuits for transmitting a cut-through signal to
each of said announcement trunks, means in each
announcement trunk responsive to said cut-
through signal if said trunk is in a calling condi-
tion for cutting through a speech transmission
path from the calling line connected therewith
over said interexchange trunks to said bureau,
means at said distributing point operative after
the elapse of a time interval for transmitting a
cut-off signal for each- of said announcement
trunks, and means in each announcement trunk
responsive to said cut-off signal if said trunk has
previously been cut through for opening the
transmission path thereover.

5. In an announcing system, a first exchange
area having a central announcing bureau, a sec-
ond exchange area having a plurality of offices
and a distributing point associated therewith,

subscribers’ lines terminafing-in said offices, a
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‘for transmitting announcements for establish-
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between said exchanges and multipled at said
first exchange to said bureau, a plurality of an-
nounceiment trunks extending from said offices
and multipled at their outgoing ends to said in-
terexchange trunks, means in said offices for con-
currentiy - extending connections from calling
lines over said trunks to said bureau, means at
said -distributing point operative whenever one
or more of said announcement trunks is in a
calling condition and said bureau is conditioned

ing a superviscry circuit over each of said inter-
exchange trunks, means at said distributing point
operative upon the establishment of either of
said supervisory circuits for controlling the cut-

. through and subsequent disruption of speech
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transmission paths from calling lines over said
announcement trunks to said bureau, means for
operating a minor alarm if either of said super-
visory circuits is not established and means for
operating a major alarm if neither of said super-

“visory circuits are established.

6. In an announcing system, a first exchange
area having a central announcing bureau, a sec-
ond exchange area having a pluralily of offices
and a distributing point associated therewith, sub-
scribers’ lines terminating in said offices, a pair
of identical interexchange trunks extending be-
tween said exchanges and multipled at said first
exchange to said bureau, a plurality of announce-
ment trunks extending from said offices and mul-
tipled at their outgoing ends to said interex-
change trunks, means in said offices for concur-
rently extending connections from calling lines
over said trunks to said bureau, means at said
distributing point operative whenever cne or more
cf said announcement trunks is in a calling con-
dition and said bureau is conditioned for trans-
mitting announcements for establishing a super-
visory circuit over each of said interexchange
trunks, means at said distributing point operative
upon the establishment of either of said super-
visory circuits for controlling the cut-through
and subsequent disruption of speech transmis-
sion paths from calling lines over said announce-
ment trunks to said bureau, and means operative
upon the failure of speech transmission over both
of said interexchange trunks for preventing the
cut-through of further speech transmission paths
over said announcement trunks and for operat-

‘ing an alarm.

7. In an announcing system, a first exchange

‘area having a central announcing bureau, a sec-

ond exchange area having a plurality of offices,
subscribers’ lines terminating in said offices, a
pair of identical interexchange trunks extending

etween said exchanges and multipled at said
first exchange to said bureau, each of said trunks
having a repeater, a speech detection device and
a timing means individual thereto, a plurality of
announcement trunks extending from said offices
and multipled at their outgoing ends to said in-
terexchange trunks, means in said offices for con-
currently extending. connections from calling
subscribers’ lines over said trunks to said bureau,
means periodically controlled by each of said
timing means for testing to ascertain if its as-
sociated speech detection device has detected the
transmission of speech, and means controlled by
said testing means for closing a minor alarm cir-
cuit if either of said speech detecting devices fails
to detect speech transmission and operative to
close a major alarm circuit if speech transmis-
sion is not detected over either 1nterexchange
trunk.
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8. In an announcing system, a first exchangé
area having a central announcing bureau, a sec-
ond exchange area having a plurality of offices
and a distributing point associated therewith,
subscribers’ -lines terminating in said offices, a
pair of identical interexchange trunks extending
between said exchanges and multipled at said
first exchange to said bureau, a plurality of an-
nouncement trunks extending from said offices
and multipled at their outgoing ends to said
interexchange trunks, meéans in said offices for
concurrently extending connections from calling
lines over said trunks to said bureau, means at
said distributing point operative Whenéver one or
more of said announcement trunks is in a call-

ing condition and said bureau is conditioned for -

transmitting announcements for establishing a
supervisory circuit over each of said interex-
change trunks, means at said distributing point
operative upon the establishment of either of
said supervisory circuits for controlling the cut-
through and subsequent disruption of speech
transmission paths from calling lines over said
announcement trunks to said bureau, each of

said interexchange trunks having a repeater, a -

speech detection device and a timing means in-
dividual thereto, means periodically controlled by
each of said timing means for testing to ascer-
tain if its associated speech detection device has
detected the transmission of speech, and means
controlled by said testing means for preventing
the further cut-through of speech transmission
paths if no speech transmission is detected on
either of said interexchange trunks.

8. In an announcing system, a first exchange
area, having a central announcing bureau, a

econd exchange area having a plurality of offices,
subscubers lines terminating. in said offices, a
pair of identical interexchange trunks extend-

ing between said exchanges and multipled at

said first exchange to said bureau, each of said
trunks having a repeater, a speech detection de-
vice and a timing means individual thereto, a
plurality of  announcement trunks extending

from said offices and multipled at their out- .

going ends to said interexchange trunks, means
in said offices for concurrently extending con-
nections from calling lines over said trunks to
said bureau, means periodically controlled by
each of said timing means for testing to ascer-
tain if its associated speech detection device has
detected the transmission of speech, means peri-
odically controlled by each of said timing means
for restoring its associated speech detection de-
vice, and means controlled by said testing means
if either of said speech detection devices fails
to detect the transmission of speech or if said
speech detection devices fail to restore for clos-
ing an alarm circuit.

10. In an announcing system, a first exchange
area having a plurality of offices, a first dis-
tributing point common to said offices, sup-
scribers’ lines terminating in said offices, a plu-
rality of trunks extending from said offices and

multipled at their outgoing ends to a pair of ..

identical interexchange trunks, means in said
offices for concurrently extending connections
from calling lines over said first trunks to said
interexchange trunks, a second exchange areg
having a plurality of offices and a central an-
nouncing bureau, a second distributing point as-~
sociated with said bureau, subscribers’ lines ter-
minating in the offices of said second exchange
area, a second plurality of trunks extending from
said latter offices and multipled together with
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sald interexchange trunks to said bureau, means
in said latter offices for concurrently extending
connections over said second trunks to said bu-
real, means at said first distributing point op-
erative whenever one or more of said first plu-
rality of trunks is in a calling condition and said
bureau is conditioned for transmitting announce-
ments for establishing a supervisory circuit over
each of said interexchange trunks, means con-
{rolled cver said supervisory circuits or from said
second plurality of trunks for transmitting a
start signal to said second distributing point to
control the cut-through and disruption of trans-
mission paths from calling lines in said second
exchange over said second piurality of trunks
to said bureau and means controlied by the es-
tablishment of said  supervisory -circuits for
transmitting a start signal to said first distribut-
ing point to control the cut-through and disrup-
tion of transmission paths from calling lines in
said first exchange over said first plurality of
trunks and said- interexchange trunks to said
bureau. :

11. In an announcing system, a central an-
nouncing bureau, a plurality of offices, trunks
incoming to said bureau from said offices, three
announcing machines in said bureau any two of
which may normally be in service, one connected
to said trunks and one maintained as a spare,
the remaining machine being out of service in
reserve, and switching means for successively
placing different pairs of said machines in serv-
ice whereby upon each switching operation, the
machine which is at the time connected to said
trunks is placed in reserve or out of service,
the machine which is serving as a spare is con~
nected to said trunks and the machine which is
held in reserve is placed in service as a spare.

12. In an announcing system, a central an-
nouncing bureau, a plurality of offices, trunks
incoming to said bureau from said offices, three
announcing machines at said bureau any two
of which may normally be in service, one.con-
nected to said trunks and one maintained as a
spare, the remaining machine being held out of
service in reserve, switching means for succes-
sively placing different pairs of said machines in
service, a monitoring operator’s turret, an in-
service lamp on said turret for each machine, an
out-of-order lamp on said turret for each ma-
chine, and means for lighting the corresponding
lamp when any machine is in service or out of
order.

13. In an announcing system, -a central an-

‘nouncing buresu, a plurality of offices, trunks

jncoming to said bureau from said offices, three
announcing machines at said bureau any two of
which may normally be in service, one con-
nected to said trunks and one maintained as a
spare, the remaining machine being out -of
service in reserve, switching means for suc-
cessively placing different pairs of said machines
in service, a speech level indicator associable
with an in-service machine while it is connected
to said trunks and means controlled thereby if
the speech level output of said machine is too
low or no speech current is detected for trans-
ferring said trunks from connection with said
machine into connection with the spare machine,

14, In an announcing system, a central an-
nouncing bureau, a plurality of offices, trunks
incoming to said bureau from said offices, three
announcing machines at said buerau any two of
which may normally be in service, one connected
to said trunks and one maintained as a spare,

27
the remaining machine being held out of service
in reserve, switching means for successively plac-
ing different pairs of said machines in service,a
speech level indicator associable with an in-
service machine whlie it is connected to said
trunks, means controlled by said speech level
indicator if the speech level output of said ma-
chine is too low or no speech current is detected
for transferring said trunks from connection with
said machine into connection with the spare ma-
chine, and means controlled by said indicator
for operating a minor alarm to indicate that one
of the machines has failed and has been removed
from service.

i85, In an announcing system, a central an-
nouncing bureau, a plurality of offices, trunks in-
coming to said buerau from said offices, three
announcing machines at said bureau any two of
which may normally be in service, one connected
to said trunks and one maintained as a spare,
the remaining machine being held out of service
in reserve, switching means for successively plac-
ing different pairs of said machines in service,
a first speech level indicator associable with an
in-service machine while it is connected to said
trunks, means controlled by said indicator if the
speech level output of said machine is too low or
no speech current is detected for transferring
said trunks from connection with said machine
into connection with the spare machine and for
operating a minor alarm, a second speech level
indicator associable with said spare machine
while it is connected to said trunks, and means
controlled by said second indicator if the speech
level output of said spare machine is too low or
no speech current is detected for operating a
major alarm. '

16. In an announcing system, a central an-
nouncing bureau, a plurality of offices, trunks in-

coming to said bureau from said offices, three °

announcing machines at said bureau any two of
which may normally be in service, one connéeted
to said trunks and one maintained as a spare,
the remaining machine being held out of service
in reserve, switching means for successively plac-
ing different pairs of said machines in service, a
monitoring operator’s turret, an in-service lamp
and an out-of-order lamp on said turret for each
machine, means for lighting the corresponding
in-service lamp when any machine is in service,
a speech level indicator associable with an in-
service machine while it is connected to said
trunks, means controlied by said indicator if the
speech level output of said machine is too low
or no speech current is detected for transferring
said trunks from connection with said machine
into connection with said spare machine, and
means operable upon the removal of said defec-
tive machine from service for lighting the corre-
sponding out-of-order lamp on said turret.

17. In an announcing system, a central an-
nouncing bureau, a plurality of offices, trunks
incoming to said bureau from said offices, three
magnetic tape announcing machines at said
bureau any two of which may normally be in
service, one connected to said trunks and one
maintained as a spare, the remaining machine
being held out of service im reserve, switching
means for successively rendering different pairs

- of said machines available for service, a monitor-

ing operator’s turret having & record erasing key,
a recording key and a recording transmitter
thereon, means responsive to the operation of
said erasing key for controlling the erasure of
the-records . of the tapes of the spare and reserve
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machines, means responsive tc the operation of
said recording key for connecting said transmit-
ter for recording new records on the tapes of
said spare and reserve machines, a speech level
indicator, means for associating each newly
recorded machine with said speech level indi-
cator for checking its speech level output, and a
cut-in key on said turret for operating said
switching means to transfer the machine then in
service to reserve, to connect said newly recorded
spare machine to said trunks for service and to
prepare said newly recorded reserve machine for
spare service only if the records when checked are
found to have a proper speech level output.

18. In an announcing system, a central an-
nouncing bureau, a plurality of offices, trunks in-
coming to said bureau from said offices, three
magnetic fape announcing machines at said
bureau any two of which may normally be in
service, one connected to said trunks and one
maintained as a spare, the remaining machine
being held out of service in reserve, switching
means for successively rendering different pairs
of said machines available for service, a. monitor-
ing operator’s turret having a record erasing key,
a recording key, a low speech level lamp, a high
speech level lamp and a recording transmitter
thereon, means responsive. to the operaticn of
said erasing key for controiling the erasure of
the records on the tapes of the spare and reserve
machines, means responsive to the operation of
said recording key for connecting said trans-
mitter for recording new records on the tapes of
said spare and reserve machines, a. speech level
indicator, means for associating each newly
recorded machine in turn with said indicator,
means controlled by said indicator for selectively
lighting said lamps when said indicator detects
either a low or high level output of the machine
connected thereto, and a cut-in key on said
turret for operating said switching means to
transfer the machine then in service {0 reserve,
to connect said newly recorded spare machine
to said trunks for service and to prepare said
newly recorded reserve machine for spare service
only if the records when checked by said in-
dicator are found to have a proper speech level
output. )

19. In an anncuncing system, a central an-
nouncing bureau, a plurality of offices, trunks in-
coming to said bureau from said offices, three
magnetic tape announcing machines at said
bureau any two of which may normally be in
service, one connected to said trunks and one
maintained as a spare, the remaining machine
being held out of service in reserve, switching
means for successively rendering different pairs
of said machines available for service, a moni-
toring operator’s turret having a record eras-
ing key, a recording key, recording lamps indi-
vidual respectively to said machines and a re-
cording transmitter thereon, means responsive to
the operation of said erasing key for controlling
the erasure of the records on the tapes of the
spare and reserve machines and for lighting the
corresponding recording lamps to indicate that
such machines should be recorded, means re-
sponsive to the operation of sald recording key
for connecting said transmitter for recording
new records on the. tapes of said spare and
reserve machines, a speech level indicator, means
for associating each newly recorded machine in
turn with said indicator for checking the speech
level output thereof, and a cut-in key on said
turret for operating said. switching means to
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transfer the machine then in service to reserve,
to connect said newly recorded spare machine
to said trunks for service and to prepare said
newly recorded reserve machine for spare service
only if the records when checked are found to
have a proper speech level output.

20. In an announcing  system, a central an-
nouncing bureau, a plurality of offices, trunks in-
coming to said bureau from said offices, three
announcing machines any two of which may nor-
mally be in service, one connected to said trunks
and one maintained as a spare, the remaining
machine being held out of service in reserve,
switching means normally operative for suec-
cessively rendering different pairs of said ma-
chines available for service, means for removing
a defective machine from service, a monitoring
operator’s turret having a cut-in key thereon,
and means responsive to the operation of said
cut-in key and under the control of said latter
means for transferring the machine in service
to reserve and for connecting the single available
machine to said trunks. -

21. In an announcing system, a central an-
nouncing bureau, a plurality of offices, trunks
incoming to said bureau from said offices, three
announcing machines any two of which may
normally be in service, one connected to said
trunks and one maintained as a spare, the re-
maining machine being held out of service in
reserve, switching means normally operative
for successively rendering different pairs of said
machines available for service, a make-busy key
for each machine for removing it from service
if it is found to be defective, a monitoring op-
erator’s turret having a cut-in key thereon and
means responsive to the operation of said cut-
in key if one of said make-busy keys has been
operated for transferring the machine in service
to reserve and for connecting the single available
machine to said trunks.

22. In an announcing system, a central an-
nouncing bureau, a plurality of offices, trunks
incoming to said bureau from said offices, three
announcing machines any two of which may nor-
mally be in service, one connected to said trunks
and one maintained as a spare, the remaining
machine being held out of service in reserve,
switching means normally operative for succes-
sively rendering different pairs of said machines
available for service, means for removing defec-
tive machines from service, a monitoring oper-
ator’s turret having recording lamps individual
respectively to sald machines and a cut-in key
thereon, means responsive to the operation of
said cut-in key if said latter means are operated
for cutting into service an available one of said
machines and means for flashing the lamp of
any machine which has been removed from serv-
ice as an indication that such machine should
be rerecorded immediately. .

23. In an announcing system, a central an-
nouncing bureau, a plurality of offices, trunks
incoming to said bureau from said offices, three
magnetic tape machines any two of which may
normally be in service, one connected to said
trunks and one maintained as a spare, the re-
maining machine being held out of service in
reserve, switching means for successively ren-
dering different pairs of said machines available
for service, a monitoring operator’s turret having
a record erasing key, a recording key, a recording
transmitter and manual announcement jacks

thereon, said jacks being individual respective-

ly to said machines, means responsive to the
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coinection of said tran§mitter
located to the machine in service for disconnect-

other machineg and means responsive
eration of saig recording key

29
24. In an antounecing system, g central an-
nouncing bureau, ‘g plurality of offices, trunks
incoming to said bureau from said offices, an-
nouncing machines cne of which ig in service
&nd connected to sald trunks and another of
which is maintained as g Spare, a manual trans-
fer key and means controlled thereby for trans-
ferring saiq trunks from connection with the
machine in serviee into connection with the
Spare machine. -
WILLIAM BENNETT.
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