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24 Claims. (C. 19-6) 

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 
central information announcing bureau from 
which announcements, such as weather fore 
CastS, Crop reportS, results of sporting events, etc., 
are automatically made. 
The object of the invention is to enable the 

information announcements to be automatically 
and efficiently transmitted to as many subscribers 
in an exchange area or a 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 bureau. 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 complete announcements trans 
mitted from the central bureau. 
The trunk circuit incoming to the central 

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 its speech output cir 
cuit normally 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 
tion to the incoming trunk should the machine in . 
service stop or fail to maintain a Suitable speech 
level output. The third machine is held in re 
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 
the speech level indicators which periodically 
makes a check to determine if there is a speech, 

quires a new recording. 

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 a 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 is 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 nachine is on spare service. The oper 
ator's turret is provided With an erase key, which 
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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 a 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 be 
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 

If the Speech level of 
either newly recorded machine is not correct 
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either a 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 cine of such machines in service 
and the Other on Spare service and transfer the 
inachine 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 to the machines into which she 
may plug her recording transmitter for giving 
nanual announcements directly to calling Sub 
Scribers in the event of machine failures, such 
announcements being 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 also provided on a maintenance 
panel to enable the manual transfer of the load 
from the machine in service to the spare ma 
chine. : . . . . . . 

In SOme instances it is desirable to extend the 
information Service to subscribers whose linester 
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 a common distributing circuit. 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 channels extend as two 
cable pairs to a branched trunk circuit in the 
office in which the information announcing bu 
reau is located. Each 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 
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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 subscribers' 
lines in the remote exchange area. - 
Whenever calls for information Service are ini 

tiated in the remote exchange area announce 
ment trunks in Such area, are seized and through 
their associated distributing circuit a start signal 
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 trunk circuit 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 supervisory circuit is 
not completed a minor alarm is given at the aux 
iliary 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 

2,213,511 
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 timing circuit 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-finderse 
lector and a sender selector by means of which 
the line may become a SSociated with a central 
Office Sender indicated by the box in the Iower 
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 announcement 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 sinilar circuits of the other two 
machines being represented by the boxes in the 
lower portion of the figure; 

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 indicators 
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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2,218,511 
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 lin3 inder's and 50, selector Switches 
f02, 3, 502 and 503, and the link circuit 04 
of Fig. 1 may be of the same type and function 
in the same nanner as the similar apparatus dis 
closed and described 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 be 
had to the above-identified patents for a full de 
tailed disclosure thereof. 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 been illustrated in con 

nection with switching apparatus of the panel 
type, it is to be understood that the announcement 
trunks of either or 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 tanden offices. The invention is equally ap 
picable by Slight modification of the announced. 
ment trunks to Systerns having originating Offices 
of the manual or step-by-step type. 
The Speech level indicators one of Which is 

disclosed in detail in Fig. 14 and the other of 
which is indicated by the box G' of Fig. 7 are 
of the general type disclosed in Patent No. 
2,119,212, 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 93, 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 incorning from other 
exchange area.S, Sch as the trunk shown in the 
right portion of Fig. 6. 
The trunk and distributing circuit indicated by 

the box 584 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 d, 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 O. upon the terminals of the 
calling line and the extension of circuits from 
the calling line and district selector 2 over the 
Wipers of the line-finder selector 5 and sender 
Selector 6 of the link circuit is to an idle 
Sender 5. 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 

bScribe that he lay cominence 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 2 
and the office Selector 3 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 3. During the setting of 
the office Selector 3 the sequence switch of the 
district Selector G2 is standing in position 
and therefore upon the seizure of the idle trunk 
by the Office Selector 3 a fundamental circuit 
is established between the trunk of Fig. 2 and the 
Sender Bi which may be traced in part from bat 
tery through the left winding of relay 20, inner 
left back contacts of relay 2, upper back contacts 
of cut-through relay 202, upper left winding of 
repeating coil 203, tip trunk conductor 284, tip 
brushes of Selectors e3 and 2, right and lower 
left Contacts of can 6, thence through the link 
circuit 94, winding of the sender stepping relay 
(not shown), thence returning through the link 
circuit over the upper left and right, contacts of 
can a 7, ring brushes of selectors 2 and 3, 
ring trunk conductor 25, lower left winding of 
repeating coil 23, outer lower back contacts of 
relay 202, right back contacts of relay 2, to 
ground through the right winding of relay 20. 
The stepping relay of the sender and relay 290 

noW Operate and Since calls to the weather bureau 
are handled by the Sender in the same manner as 
calls to a terriinating 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 2 upon Operating 
establishes a circuit from ground over its front 
contacts, the right back contacts of relay 266, 
the right contacts of interrupter 27, as soon as 
the can of the interrupter closes such con 
tacts, Winding of relay 208, through resistance 209 
to battery. Relay 28 thereupon operates, locks 
Over its middle lower front contact, and the upper 
back contacts of relay 2 to ground; over its 
lower front contacts connects conductor 2 ex 
tending to a peg count meter over the outer left 
back contacts of relay 26 and the outer left back 
contacts of relay 20i to ground to operate the peg 
Count meter; at its inner upper front contacts, 
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contacts of key 22, to battery through the Wind 
ing of start relay 23 of the common distributing 
circuit and at its inner lower front contacts pre 
pares a circuit for relay 20. After an interval 
sufficient to permit the sender to make the usual 
trunk guard test, interrupter 207 closes its left 
contacts, thereby completing the circuit of relay 
20, which may be traced from ground Over the 
back contacts of relay 20, middle lower front 
contacts of relay 28, left contacts of interrupter 
207, inner lower front contacts of relay 208, inner 
left normal contacts of relay 206, through the 
winding of relay 28 to battery. Relay 20 now 
operates, locks in a circuit from battery through 
its Winding, the inner left normal contacts of 
relay 206, the outer right contacts of relay 20, 
to ground over the middle upper front contacts 
of relay 28; at its outer left back contacts opens 
the circuit of the peg Count meter; at its inner 
back contacts disconnects the windings of relay 
20 from the tip and ring conductors 24 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 25. 

Relay 200 now releases without affecting the 
circuits previously established and the stepping 
relay of the Sender also releases to start the in 
pulser of the sender to transmit relay call indi 
cator impulses which are absorbed by the dry 
bridge including the Windings of polarized relay 
24. When the Sender transmits the final heavy 
positive impulse, relay 24 responds thereto clos 
ing a circuit from ground over its front contacts 
to battery through the left winding of relay 206 
which thereupon operates, locks over its right 
winding and inner right front contacts to ground 
at the middle upper front contacts of relay 298, 
and at its inner left transfer contacts transfers 
the locking ground for relay 20 from the middle 
upper front contacts of relay 208 to the front 
contacts of relay 24. Upon the termination of 
the heavy positive impulse, relay 24 releases 
whereupon relay 20 t releases to disconnect the 
winding of relay 24 from the trunk conductors 
and to reconnect the windings of relay 200 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 normal 
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 260, thence as 
traced over trunk conductor 204 and the tip 
brushes of selector switches 03 and 02, upper 
contacts of cam 85, upper right winding of re 
peating coil fo8, winding of polarized Supervisory 
relay 09, lower right winding of repeating coil 
08, lower contacts of cam 07, thence as traced 

to ground through the right winding of relay 200. 
Relay 200 now reoperates but the current does not 
flow in the proper direction through the winding 
of polarized relay 09 to cause its Operation at 
this time. Relay 200 upon operating establishes 
a circuit from ground over its contacts, the mid 
dle right front contacts of relay 26, to battery 
through the upper winding of relay 20, which in 
turn operates, locks over its lower Winding and 
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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 20 over the contacts of relay 
200. Relay 208, being slow to release, does not 
release during this transfer of its holding ground. 
Relay 206, upon operating, also establishes a 

ringing tone circuit which may be traced from 
the source of ringing current 28, over the lower 
back contacts of relay 2 9, the outer left front 
contacts of relay 296, the inner lower back con 
tacts of relay 202, thence through the right wind 
ings of repeating coil 23, over the next to Outer 
upper back contacts of relay 202, to ground at 
the upper back contacts of relay 29, whereby 

O 

5 
ringing tone is transmitted inductively to the 
trunk circuit, through the right Windings of re 
peating coil fo8 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 28 as previously described. In 
order that the trunk may be released if the call 
should not progress in a normal manner, With 
relay 208 operated a circuit is established upon 
the operation of relay 20i and prior to the Op 
eration of relay 24 as soon as the interrupter 
26 makes its right contact, which may be traced 
from ground at the left contacts of relay 24, 
outer left contacts of relay 20t, right contact 
of interrupter 2 6, upper contacts of relay 208 
to battery through the winding of relay 2. Re 
lay 2 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. After ap 
proximately five seconds, during which interval 
all call indicator impulses should have been re 
ceived and absorbed, if relay 29 has not released 
a circuit is established from ground at the left 
contacts of relay 24, over the outer left contacts : 
of relay 201, left contact of interrupter 26, upper 
front contacts of relay 2 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 23 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 22, Conductor 220 
to the outer right front contacts of relay TOT for 
a purpose to be later described and over its upper 
front contacts establishes a circuit extending 
from battery through the Winding of relay 22, 
upper contacts of relay 23, upper normal con 
tacts of key 22, conductor 222, to ground at the 
right back contacts of alarm relay 00, if there 
is an announcing machine in service at the cen 
tral bureau ready to transmit announcements. 
Relay 22, 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 middle 
front contacts relay 22 also establishes a circuit 
extending over the upper back contacts of relay 
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2,213,511. 
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 22, which in turn at its upper front con 

is tacts establishes the operating circuit of slow-to 
release relay 228. Relays 226, 22 and 228 thus 
operate in cascade upon the operation of relay 
22. 
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 22, next to upper back 
contacts of relay 29, middle right front Contacts 
of relay 26, to ground at the front contacts of 
relay 200 and relay 292 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 28 and ground from 
the trunk conductors at its inner lower and upper 
back contacts; at its upper and middle OWer Con 
tacts reverses the connection of battery and 
ground through the windings of relay 200 to the 
trunk conductors 24 and 25 for operating the 
polarized relay (9 at the district selector for Su 
pervisory purposes and for controlling the charg 
ing for the cal; at its inner upper and inner 
lower front contacts connects the right Winding 
of repeating coil 23 to conductors 23i 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 29. 
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 22 also pre 

pares a circuit extending from ground thereover, 
through the contacts 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 225 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 
226, Which releases and Opens the circuit of relay 
22, which in turn opens the circuit of relay 228. 
Thus, after an interval following the operation of 
relay 223, as determined by their slow-to-release 
characteristics, relays 226, 22 and 228 become 
released. Reay 228 upon releasing Opens the 
locking circuit of relay 223. 
still operated, over the contacts of interrupter 
229, and relays 226 and 22 released, but before 
relay 223 releases, a circuit is closed from ground 
at the middle contacts of relay 22, upper front 
contacts of relay 223, 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 obvious circuits for a plurality 
of relays such as 23, 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 29 
of all trunks which at the time have their cut 
through relays 202 operated for transmitting an 
nouncements. The circuit of relay 2 9 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 
29, to battery. Relay 2 9 now operates, locking 
Over its inner lower transfer contacts to ground 
at the Outer right contacts of relay 26; further 
opening the circuit over which the ringing tone 
Current Was applied at its upper and lower outer 
In Ost 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 22, 
Whereby the right windings of repeating coil 23 
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 225 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 22, upper front contacts of re 
lay 223, lower front contacts of relay 226 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 29, to a point between resist 
ance 230 and the winding of cut-through relay 
202, thereby shunting down relay 22, 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 09 at the district selector 2 of the 
Originating office. The announcement continues 
to be transmitted to the calling line over con 
tacts of relay 29 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 3 are 
released, relay 200 releases, in turn releasing re 
lay 206, whereby the locking circuits of relays 28, 
210, 2 7 and 2 9 are opened and these relays 
release restoring the trunk circuit to normal. 
Relay 208 upon releasing opens the circuit of re 
lay 23 which releases unless other announce 
ment trunks are in a calling condition. 

Initial recording Of notchines 

Before proceeding with a discussion of the 
manner in which announcements are transmitted 
automatically to the lines of calling subscribers, 
it Will be a SSumed 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 305 being 
magnetizable by a pair of serially connected coils 
30 which serve both as recording and reproduc 
ing coils and by a pair of Serially connected bias 
ing coils 308, and the pole-pieces 306 being mag 
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6. 
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 39 is op 
erated, and the speech output during reproduc 
tion, When relay 39 is unoperated, are in 
pressed through transformer 310 upon the input 
coils of amplifying tubes 3 and 32 connected 
in push-pull relationship, the outputs of Which 
are impressed upon the double electrode annplify 
ing tube 33, the output circuit of which is con 
nected through the output transformer 34 to. 
the output conductors 35 and 36 and to the 
automatic Volume control tube 3. 
current for the tubes is supplied from a source 
of commercial alternating current and rectified 
by the rectifier tube 38. The circuit is also pro 
vided with a relay 39 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 
f OO, O2, 003 unoperated, a circuit will be 
closed from ground Serially Over the No. 3 back 
contacts of these relays, conductor 009, No. 5 
left back contacts of relay 995, conductor 803, 
upper contacts of erase key 802, conductor 84, 
to a point between the right winding of relay '903. 
and resistance 325 to prevent the operation of 
relay 903 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 206 to battery; estab 
lishes a circuit from ground over its inner upper 
contacts, conductor 806 through the winding of 
relay 5; establishes a circuit over its inner 
lower contacts, conductor 807, inner left back 
contacts of relay. 205, through the winding of 
recording relay f 207 and at its lower contacts 
prepares erasing circuits for the erasing relay 
320 of the No. 1 machine and the similar relay 
of the No. 2 machine 330. 
Relay 206 upon operating locks over its inner 

left front contacts and conductor 8 to ground at 
the outer right back contacts of release relay Q 
and closes a circuit extending from ground over 
its inner right front contacts and conductor 208 
through the winding of relay if G for a purpose 
to be later described. Relay 207 upon operating 
establishes circuits for relays 90, 902 and 903, 
the circuit of relay 9 extending from battery, 
over the upper normal contacts of jack 400, con 
ductor 403, No. 7 back contacts of relay 3 , 
resistance 386, conductor f34, right winding of 
relay 90?, conductor 92 to ground at the middle 
left front contacts of relay 207; the circuit of 
relay 902 extending from battery over the upper 
normal contacts of jack 40, conductor. 404, No. 7 
back contacts of relay 32, resistance 3 ?, con 
ductor 326, right winding of relay 902, conductor 
93 to ground at the inner left front contacts 
of relay 20, and the circuit of relay 903 extend 
ing from battery over the upper normal contacts 
of jack 402, conductor 405, No. 7 back contacts 
of relay 33 through resistance 325, conductor 
327, right winding of relay: 903, conductor 94 

to ground at the Outer right contacts of relay 
20. Relays 90 and 902 now operate but relay 

Operating 
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93 does not since its winding is shunted by 
ground applied from key 892 over conductor 804. 

Relay 90 upon operating locks over its No. 1 
left contacts and conductor 904 to ground at the 
back contacts of relay 230; establishes a circuit 
from ground over its No. 3 left contacts, con 
ductor 915, the No. 2 back contacts of relay 3, 
conductor 302 through the winding of start relay 
3 of the No. 1 machine 30 for starting the 
motor 33 thereof; establishes a circuit from 
ground over the outer left contacts of relay 20, 
conductor 209, the No. 4 left contacts of relay 
90 , conductor 9 6 through the winding of relay 
A32 and resistance 328 to battery; closes a cir 
cuit from ground over its No. 6 left contacts, con 
ductor 9 to battery through recording lamp 83 
on the operator's turret and over conductor 334 
of cable 3 to battery through recording lamp 
f353 on the maintenance 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 
98 to battery through the Winding of erase mag 
net 32 of the No. 1 machine 3). With relay 
329 Operated a circuit is established from ground 
Over the inner upper front contacts of Irelay 320, 
through biasing coils 38 and erasing coils 309, 
resistance 323, the direct current output circuit 
of rectifier tube 38, through resistance 324, lower 
front contacts of relay 32 to ground. Whereby 
the pole-pieces 36 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 904 to ground at the 
back contacts of relay 28; establishes a circuit 
from ground over its No. 4 right contacts, con 
ductor 9:9, No. 2 back contacts of relay 32, con 
ductor 322 and Winding of the start relay of the 
No. 2 machine, corresponding to relay 30, for 
starting the motor thereof; establishes a circuit 
from ground over the inner right front contacts 
of relay 207, conductor 209, No. 6 left contacts 
of relay 92, conductor 92, winding of relay 322 
through resistance 330 to battery; closes a cir 
cuit froin ground over its No. 4 left contacts, 
conductor 92, to battery through recording lamp 
832 on the turret and over conductor 335 of 
cable 307 to battery through recording lamp 
352 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 24 through 
the Winding of relay 2 3 to battery thereby op 
erating relay 2 f3 but without effect at this 
time, and closes a circuit from ground over the 
lower contacts of erase key 82, conductor 808, 
No. 3 right contacts of relay 982, conductor 922 
to battery through the erase relay of the No. 2 
machine 330 corresponding to relay 320. In the 
same manner as previously described in connec 
tion with machine 300 the record On the tape 
of the No. 2 machine is era Sed. 

It will be recalled that relays 32 and 322 
were operated upon the operation of relays 90 
and 922. These relays now lock in circuits, estab 
lished over their inner left front contacts, the 
right back contacts of relays 36 and 362 to 
ground at the No. 1 back contacts of relays 3 
and f32 and over their OUter left contacts con 

O 

5: 

30, 

40 

45 

50. 

55 

60 

65 

70 

nect ground Over conductor 336 to hold relay 
206 operated until monitoring on machines 300 
and 33) is completed. s 



O 

5 

25 

30 

35 

40 

2,213,511. 
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 207 and the erasing relays, such 
as 320, of the machines and then operates the 
recording key 809 and connects her recording 
transmitter circuit 4 6 with the recording jack 
407 thereby operating relay 500 over a circuit 
extending to ground at the upper contacts of jack 
47. With the key 809 operated a circuit is 
established from ground over its upper alternate 
contacts, conductor 80, No. 5 left contacts of 
relay 90?, conductor 923 to battery through the 
Winding of recording relay 39 of the No. 1 mal 
chine 3e and from conductor 8 ft. Over the No. 5 
left contacts of relay 962, conductor 924 to bat 
tery through the Winding of the recording relay 
of the No. 2 machine corresponding to relay 39. 
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 50 , in parallel through 
the left windings of repeating coil 582, over con 
ductor 503, tips of jack 40 and plug 48 through 
transmitter circuit 46, rings of plug 488 and 
jack 4C, conductor 54 to battery through the 
left winding of battery feed coil 5, . 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 52, upper front cOntacts of relay 
500, conductor 55, No. 2 contact of relay 39, 
through resistance 325, No. 3 contact of relay 
39, through the primary windings of input 
transformer 3, returning over conductor 56, 
lower front contacts of relay 5, 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 3 and 32 and is amplified 
thereby and by tube 33 and impressed upon the 
primary winding of output transformer 34, the 
Secondary winding of which is at this time con 
nected through the Windings of recording coils 
307, over the No. 1 and No. 5 front contacts of . 
recording relay 39. The coils 307 being thus 
energized by the amplified speech current, the 
pole-pieces 305 magnetize the tape 304 in a C 
cordance therewith. The tape of the No. 2 na 
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 39 and the similar relay of the 
No. 2 machine 330. 

Monitoring Oil 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 C9 and d) of her headset re 
ceiver circuit. A into the monitoring jacks 42 
and 43 and first operates the nonitoring key 
8 individual to the No. 1 nachine. With key 
87 operated a circuit is now established from 
battery over the alternate contacts of jack 2, 
conductor 4 i4, upper contacts of key 8, con 
ductor 812, No. 7 back contacts of relay 653, No. 
6 back contacts of relay 652, winding of relay 
65, conductor 654, No. 5 back contacts of relay 

7 
769 over conductor 752 to ground in the No. 2 
Speech level indicator 700. Since this indicator 
is identical With the No. 1 Speech level indicator 
shown in Fig. 4, 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 452, corresponding to con 
ductor 752, is Supplied over the No. 6 back con 
tacts of relay 43. Relay 65 upon operating 
establishes a circuit from ground at the right 
back contacts of start relay 30, over conductor 
$33, No. 5 contacts of relay 65, conductor 608, 
No. 2 back contacts of relay 769, conductor 753 
to battery through a relay corresponding to relay 
i£5&; 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 32 and resistance 
323 over conductor 338 and its No. 3 contacts, 

conductor $9 and the No. back contacts of 
relay 69 to conductor 755, corresponding to 
conductor 55, and at its NOS. and 2 contacts 
connects the output circuit of the No. 1 machine 
to conductors 5 and 66. 
With the No. 1 machine 3 now running and 

relays 39 and 32 thereof both unoperated the 
coils 38 are now connected in a circuit extending 
through the lower left Winding of input trans 
former 3 it and the No. 1 back contacts of relay 
33 and the circuit through coils 38 and 309 is 
open at the front contacts of relay 320. In the 
Well-known nanner the passage of the tape be 
tween the pole-pieces 35 causes the production 
of Speech current through. the coils, 30. Which 
through the right winding of transformer 310 

O 

5 

20 

O 

35 

is impressed upon the input circuits of amplifier 
tubes 3 and 3F2, is amplified thereby, and is 
impressed upon the input circuits of tube 33. 
Tube 33 further amplifies the current and in 
presses it upon the left winding of output trans 
former 3 if which, in turn, impresses it upon the 
input circuit of amplifier tube 6 individual to 
the No. 1 machine and located in the control 
circuit, over a circuit. Which extends from the 
Upper terminal Of the right Winding of trans 
former 3 4, over the outer back contacts of relay 
3:9, conductor 3:5, inner right back contacts 
of relay 8, left normal contacts of input testing 
jack 62 through the input circuit of amplifier 
6 , outer right northal contacts of jack 621, 
Outer right back contacts of relay S. , conductor 
36 to the lower terminal of the right winding 
of transformer 33. The amplifier 6 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 A, outer left 
back contacts of relay 6, conductor 64, No. 1 
contacts of operated relay 65i, conductor 625, 
right back contacts of relay 59, conductor 45, 
upper normal contacts of recording key 809, con 
ductor , rings of jack 42 and plug 409 
through the operator's headset circuit 4ff, rings 
of plug & and jack 43, conductor 46, padding 
resistance 508, left back contacts of relay 507, 
conductor 66, No. 2 contacts of relay 65t, con 
ductor 65, inner left back contacts of relay 64, 
right normal contact.S of jack 53, back to the 
output circuit of amplifier 6. A padding re 
sistance 59 is also bridged across conductors 
A 5 and 46. 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. 
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The speech current is further is 
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S 
impressed over conductors 65 and 66, the Nos. 
3 and 4 back contacts of relay 769 upon conduc 
tors 756 and 5 extending to the No. 2 speech 
level indicator corresponding to conductors 456 
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 if thereby operating relay 404 
to disconnect the input Windings of transformer 
405 from conductors 402 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 408 through 
the right windings of repeating coil 409. Relay 
404 at its inner upper front contacts also estab 

lishes an obvious circuit for test relay 400 which 
also operates. The start key 40 is also oper 
ated to its neutral or start position thereby clos 
ing a circuit from battery through resistance 
is , left alternate and right normal contacts of 
key 4: G, potentiometer 42 to ground and to 
ground through the resistance network com 
prising resistances 43, 44, 45 and 46 and 
the filaments of tubes 46, 47 and 48. After 
about thirty seconds or a sufficient interval to 
permit the filaments to become heated the key 
40 is operated to the right thereby connecting 
the filament circuit Over its right alternate COn 
tacts through the normal contacts of jack 4 9 
to battery through the ballast lamp 420. A 
milliammeter plugged into jack 49 should now 
indicate a filament current between .49 and .53 
ampere. 
With the tubes 406, 47 and 48 energized 

the key 408 is operated to the left thereby re 
moving the upper right winding of repeating coil 
409 from the circuit previously traced through 
the left winding of transformer 465; connecting. 
the lower winding thereof into such circuit and 
shunting resistance 42 from the bridge nor 
mally including resistances 42 and 422 around 
the left windings of repeating coil 409. Test 
key 423 is then operated and with relay 400 
operated the circuit of relay 424 is established 
from battery through its right Winding, inner left 
contacts of key 423 to ground at the No. 1 con 

The circuit of relay f 425 
is established from battery through its winding, 
the outer left contacts of key 423 to ground at 
the No. 5 contacts of relay A09. Relay 424 
prepares at its right front contacts the operating 

55, circuit of relay 426. Relay 425 upon operating 
establishes the circuit of Irelay 433 from battery 
through its winding, outer right contacts of key 
423, upper normal contacts of relay f 432 to 
ground at the outer right contacts of relay 425. 

60 Relay 433 upon operating establishes over its 
inner front contacts and the No. 3 front contacts 
of relay 400 a circuit for lighting low volume 
test lamp 434. 
The current from the test Source impressed by 

65, the transformer 405 upon the input circuit of the 
full Wave rectifier tube 496 is applied to the con 
trol grid of the direct current amplifier pentode 
47, the output circuit of which is connected to 
the input circuit of the trigger tube f4 8. Con 
denser 427 is normally charged from battery 
428 through a ballast lamp resistance and re 

sistance 429. Potentiometer 42 is then ad 
justed until tube 48 just breaks down and con 
pletes a discharge circuit for condenser f427 ex 

5 tending from ground over the cathode-anode cir 
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cuit of tube 48, right contacts of relay 424, 
No. 2 back contacts of relay 430, lower winding 
of relay 426, through condenser 427 to ground. 
Relay. 426 operates in this circuit and locks in 
a circuit from battery through its upper Winding 
and front contacts to ground applied to conductor 
43. Over the inner left alternate contacts of relay 

5 

f425 and the inner right contacts of key 423 and . 
extends its locking ground to the winding of re 
lay 430 which operates in turn establishing a 
circuit from battery through the Winding of re 
lay 432 over the No. 3 contacts of relay 430 to 
ground on conductor 43. Relay 430 also opens 
the discharge circuit of tube 48 thereby ex 
tinguishing it. With relay 432 operated, relay 
433 is released thereby extinguishing the test 
lamp 434. 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 423 to reset the circuit, operat 
ing key 408 to the right and reoperating key 
423. Upon the reoperation of key 423, relays 
424, 425 and 433 reoperate as previously de 

scribed and lamp 434 will be relighted. With 
key f408 operated to the right, both right wind 
ings of repeating coil 409 are included in the 
input circuit of transformer 405 and resistance 
f42 is again shunted. After the reoperation of 
key f423 tube 4f 8 should again fire reoperating 
relays 426, 430 and 432 and releasing relay 433 
to extinguish lamp 434 as previously described. 
With keys 408 and 423 still operated, the po 
tentiometer 42 is now readjusted until the tube 
408 is intermittently fired as indicated by the 
flashing of high volume test lamp 435, the circuit 
of which is controlled as follows: condenser f4.36 
which is normally charged from battery f428 
through the ballast lamp, resistance and resist 
ance 437 discharges in a circuit from ground over 
the cathode-anode circuit of tube 48 when the 
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tube fires, right contacts of relay 424, lower con- . 
tacts of relay 432, inner lower back contacts of 
relay 438 through the lower winding of relay 
439 and condenser 436 to ground. Relay 439 

operates in this circuit, locks from battery through 
its upper Winding and front contacts over the 
normally closed contacts of relay 440 to ground 
On conductor 43 and extends its locking ground 
through the winding of relay 438 to battery. 
Relay 438 now operates opening at its inner lower. 
back contacts the discharge circuit of tube 48 
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 f 409 to battery through lamp 435 to light the 
lamp and at its upper back contacts opens the 
normally established circuit of slow-to-release 
relay 440. After an interval relay 440 releases 
in turn releasing relays 439 and 438, relay 438 
opening the circuit of lamp 435 to extinguish it 
and again closing the discharge circuit of tube 
14 8. When tube 4f 8 again fires the lamp 435 
is again lighted and then extinguished. Follow 
ing the adjustment of potentiometer f42 so that 
lamp 435 flashes as just described, the test plug 
is removed from jack 407, releasing relays 404 
and 400, test key 423 is released and key 408 is 
restored to its neutral position. Relays 424, 425 
and 433 now release in turn releasing relays 426, 
430, 1432, f438 and 439 if operated and reoper 

atting relay 440. The speech level indicator is 
now calibrated and reconnected by the release of 
relay 404 to conductors 402 and 1403 extending 
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to the control circuit. The No. 2 Speech level in 
dicator is similarly calibrated. 

It has been assumed that the Speech level in 
dicator ) has been seized for monitoring on the 
No. 1 machine by the operation of a relay Corre 
sponding to relay 453. 
of Fig. 14, when this relay operates the input 
speech conductors 456 and fa5 are connected 
over its upper contacts through padding resist 
ances to input conductors 402 and 403 whereby 
the output of the No. 1 machine being monitored 
is impressed over back contacts of relay fé84, 
through the input transformer 465 upon the in 
put circuit of tube 406. Relay 454 also at 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 is to 
battery through the Winding of relay 4. Relay 
40 being operated connects ground over its 

lowel front contacts and the inner iOWei front 
contact of relay A4 to the armature springs of 
interrupter 458. Approximately every ten Sec 
onds the arnatures of this interrupter close their 
left contacts. On the first engagement of arma 
ture 459 thereof with its left contact following 
the operation of relay 4) a circuit is entablished 
from battery over the inner upper front contacts 
of relay 44 , No. 3 back contacts of relay 4G0, 
resistance 444, winding and inner upper normal 
contacts of relay 445, lower front contacts of 
relay 64, interrupter contacts 459, thence to 
ground as traced over the lower front contacts of 
relay 0. Relay 445 upon operating locks over 
its inner upper alternate contacts to ground at 
the upper front contacts of relay & E . Upon the 
closure of its left contact by interrupter armature 
460, a circuit is established from battery through 
the right Winding of relay 424, No. 7 back con 

is tacts of relay 9, upper front contacts of relay 
44, left contact, closed by interrupter armature 
30 to ground as traced at the lower front con 

tacts of relay and relay f 424 operates and 
locks in a circuit from battery through its left 
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 4. 
When the announcement from the No. 1 ma-. 

chine which is being monitored is received over 
conductors 492 and 403 as previously described 
it is amplified by tube 406 which also acts as a 
buffer so that any modulation products result 
ing from the amplification of the speech by the 
diodes of tube 4S do not interfere With the 
announcement. The potential from the full 
Wave rectifier tube 46 is Supplied to the net 
work N comprising resistances R., R, R2, R3, and 
R4 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 47 which acts as a voltage 
amplifier. The trigger tube li indicates any 
volume in excess of the minimum load of the 
system by breaking down. Condenser 427 was 
previously charged from battery 4.28 through 
the ballast lamp and resistance, 429. When 
tube 48 breaks down it completes the discharge 
circuit for condenser 42 as previously traced 
through the lower winding of relay 426 and re 
lay 426 operates, locks over its upper winding 
and contacts, conductor A3, outer left front 
contacts of relay 424 to ground at the inner 
lower front contacts of relay 40; closes the 

Considering the circuit. 
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operating circuit of relay 430 which in turn 
closes the circuit of relay 432 from ground on 
conductor 43 over its No. 3 front contacts to 
battery through the winding of relay 432 and at 
its No. 2 back contacts opens the Operating cir 
cuit of relay 626 and the cathode-anode circuit 
through tube 48 thereby extinguishing the tube. 
At its No. 7 contacts relay A3 connects ground 
to conductor 455 corresponding to conductor 
55. It Will be recalled that conductor 755 was 

connected by the operation of relay 65 over con 
O 

ductor 338 to a point between the winding of 
irelay 32 and resistance 328 and therefore the 
winding of relay 32 is now shunted and relay 
232 A releases. - 

It nay be noted that the cathode of tube 4. 
is connected to conductor 45 While the control 
grid is normally connected over the No. 4 back 
contacts of relay 43 to a point between resist 
ances Ri and R2 so that the input circuit of the 
tube is connected across resistances R. and 5. 
Following the operation of relay 430 the con 
nection of the grid is transferred to the point 
between resistances R and R, so that the input, 
circuit is then connected across resistance R. 
This change in the connection of the control 
grid reduces the fuctuating potential supplied 
thereto by approximately six decibels. The Op 
eration of relay 432 opens the circuit of relay 
433 and connects the anode of tube 4 8 over 
the right contacts of relay 424, the lower front 
contacts of relay A32, the inner lower back con 
tacts of relay 438 through the lower Winding of 
relay 439 to resistance 437 and condenser 436. 
Condenser 436 is charged at this time by bat 
tery (28 through resistance 43. If now the 
Volume of Speech is such as to be in excess of six 
decibels higher than the low critical volume, 
trigger tube 48 again breaks down thus caus 
ing the operation of relay 439 by closing the 
previously discharge circuit for condenser 436. 
Relay 439 upon operating locks over the nor 
mally closed contacts of relay 44 to ground 
on conductor 43 and establishes the operating 
circuit of relay 438. Relay if38 upon operat 
ing opens the operating path of relay 439 there 
by extinguishing tube 48, opens the operating 
circuit of slow-to-release relay 44 and closes a 
circuit from ground over its upper contacts and 
the No. 4 back contacts of relay 4, conductor 
£5A corresponding to conductor 75, thence over 

the No. 3 back contacts of relay 7, right front 
contacts of relay 26 which operated in a circuit 
through its winding over conductor 727, the 
lower contacts of monitoring key 8 and con 
ductor 85 to ground at the upper alternate con 
tacts of jack 43, following the operation of 
monitoring key 87, thence over conductor 8 A 
to battery through the high volume lamp 80 
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 439 and 

A 6.38 and upon the release of relay 438 relay 
4.48 again operates. When interrupter arma 
ture 866 now closes its right contact approxi 
mately ten seconds following the operation of 
relay A24, the circuit of relay 425 is established 
from battery through its winding, the No. 6 
contacts of relay 40, the middle lower front 
contacts of relay 44, the left contact closed by 
armature i46 of the interrupter thence as traced 
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to ground at the lower contacts of relay 40 and 
upon operating relay 425 opens the locking cir 
cuit of relay 424 which now releases. If the 
speech level was too low and tube 418 did not 
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fire as previously described and therefore relays 
426, 430 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 432, lower front contacts of 
relay 445 to battery through the winding of re 
lay 433 which thereupon operates, locks over its 
upper front contacts to ground at the inner lower 
front contacts of relay 45 and at its inner 
front contacts establishes a circuit over the No. 8 
back contacts of relay 409, conductor 6 , cor 
responding to conductor S of the speech level 
indicator TCG, No. 5 back contacts of relay 7, 
left front contacts of relay 726, conductor 86 to 
battery through the low volume lamp 8 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 8 thereby releasing 
relays 65 and 26 and then operating monitor 
ing key 88. With key 88 operated and relay 
65 released a circuit is established for relay 652 
which may be traced from battery over the 
alternate contacts of jack 42, conductor 4:4, 
the upper contacts of key 828, conductor 8 9, 
No. 6 back contacts of relay 653, No. 7 back con 
tacts of relay 65, winding of relay 652, con 
ductor 655, No. 6 back contacts of relay 69, con 
ductor 62, corresponding to conductor is 82 
thence as traced to ground in the speech level 
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indicator as soon as the relay thereof correspond 
ing to relay 430 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 302 over 
conductor 339 and its No. 5 contacts to con 
ductor 68 and thence as traced to battery 
through the Winding of a relay of speech level 
indicator 90 corresponding to relay 454; at its 
No. 3 contacts prepares a shunting circuit over 
conductor 348 for relay 322 and at its Nos. 1. 
and 2 contacts connects the output circuit of the 
No. 2 machine to the operator's head set circuit 
4 and to the input circuit of the speech level 
indicator over conductors 6 is and 6 6. The 
circuit from the output transformer of the No. 2 
machine 338, corresponding to transformer 34 is 
connected over conductor 335, inner right back 
contacts of relay 62, left normal contacts of in 
put testing jack 622 through the input circuit of 
amplifier 62, outer right normal contacts of 
jack 622, Outer right back contacts of relay $ 2 
to conductor 346. The amplifier 62 further 
amplifies the Speech current and impresses it 
upon conductors 65 and 66 over a circuit, ex 
tending over the left normal contacts of output 
testing jack 632, the outer left back contacts of 
relay 642, conductor 696, No. 1 contacts of relay 
652, to conductor 6.5 and returning over coln 
ductor 66 through the No. 2 contacts of relay 
652, conductor 60, inner left back contacts of 
relay 642, right normal contacts of jack 832 back 
to the output circuit of amplifier 602. The op 
erator may now check the text of the announce 
ment and the speech level indicator 98 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 6 will 
light. If the Volume is high enough ground re 
ceived from the Speech level indicator over con 
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ductor 755, the No. 1 back contacts of relay 69 
and conductor 69 will shunt down relay 322. 
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 will then 
monitor on the machines as previously described. 
When both machines have been properly 

recorded, the operator will remove plugs 368, 39 
and 43 from the recording jack 3 and the 
monitoring jacks 4 f2 and 43, thereby releasing 
operated relay 5). At this time both relays 32 
and 322 will be shunted down and until this 
occurs the two machines cannot be cut into 
service. Assuming that both machines have been 
correctly recorded as indicated by the fact that 
the volume level indicating lamps 80) and 8 
have not lighted, the operator then proceeds to 
cut them into service by the operation of the 
cut-in key 820 on her turret. Upon the operation 
of key 328 a circuit is established from battery 
through the winding of relay 235, conductor 
i2le, contacts of key 820, conductor 834, right 
back contacts of relay 323 and 322 to ground 
at the right back contacts of relay 3i and relay 
205 operates, locks over its inner right front 

contacts, conductor 2 to ground at the left 
front contacts of relay it winich operated as 
previously described; opens at its inner left back 
contacts the operating circuit of recording relay 
27; opens at its outer left back contacts the 
operating circuit of relay 266; closes at its left 
front contacts a holding ground for Operated re 
lays 90 and 992 to replace the holding ground 
supplied over the back contacts of relay 280 
following the subsequent operation of relay 289 
and at its middle light front contacts establishes 
a circuit from ground over the outer right front 
contacts of relay f 236, over conductor 36 to bat 
tery through the winding of release relay A. 
Relay f () now operates opening one holding 
circuit for relay 286 and, since the second hold 
ing circuit over conductor 336 was opened by 
the release of relays 32 and 322, relay 286 
releases after an interval, opens the circuit of 
relay which releases in turn opening the 
locking circuit of relay 205 which also releases 
if the non-locking cut-through key 820 has been 
released. After relay 208 releases but before 
relay 205 releases, a momentary circuit is estab 
lished for slow-to-release relay 28 from battery 
through its winding, the right back contacts of 
relay 206 to ground at the Outer right front 
contacts of relay .285. Relay 26 upon re 
leasing also opens the circuit of release relay 

Of which releases. 
... During the time that relay 28 is operated 
and while relay 25 is still operated to hold 
relays 98 and 902 operated, a circuit is estab 
lished from ground Over its front Contacts, con 
ductor 22, the No. 1 right front contacts of 
relay 992, the No. 4 right front contacts of relay 
9, the No. 4 left back contacts of relay 9, 
conductor 925 to battery through the right wind 
ing of relay G0 and in parallel therewith from 
conductor 925 over the No. 3 left back contacts 
of relay 905, conductor 926 to battery through 
the right winding of relay 2. Relay 99 is 
individual to the No. 1 machine 309 and upon 
operating is locked over its left winding and No. 
4 contacts, conductor 904 to ground at the inner 
left back contacts of relay if f and relay Of 2 
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which is individual to the No. 2 machine 330 is 
locked over its left winding and No. 4 contacts, 
conductor G4 to ground at the inner right back 
contacts of relay i. Relay 25 has in the 
meantime released before relay 20 has released 
and consequently the locking circuit of relays 
90 and 92 have been opened and these relayS 
release. With relay 08 operated, the circuit of 
start relay 3 individual to the No. 1 machine 
is operated over a circuit extending from battery 
through its Winding, conductor 34, No. 6 con 
tacts of relay to , conductor 5, the No. 2 
back contacts of transfer relay 3, conductor 
-4 to ground at the right back contacts of relay 
20i and relay 33 of the No. i machine is oper 
ated over a circuit extending from battery 
through its winding, conductor 32, No. 2 back 
contacts of relay 3 to ground at the outer left 
front contacts of relay 39. With start relay 
38 operated a shunting ground is connected 

over its inner left front contacts to conductor 
34 between the right winding of relay 98 and 

resistance 36 in the operating circuit of relay 
98t, previously traced to prevent a subsequent 
operation of relay 90?. Relay ( also closes the 
circuit of in-service lamp 33 on the mainte 
nance panel and the in-service lamp 6 on the 
operator's turret over a circuit extending from 
ground at the right back contacts of relay 79, 
No. 1 back contacts of relay 703, conductor 22, 
No. 7 front contacts of relay 0 , conductor 
$366 to battery through lamp 33A and in par 
allel over cable 367 to battery through lamp 8 
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 
39 and 320 of its circuit both unoperated, the 
Speech output therefrom is impressed upon the 
input circuit of amplifier 69 in the nanner pre 
viously described. The amplifier 6 further alm 
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 
63f, the outer left back contacts of relay 64, con 
ductor 64, No. 1 contacts of operated relay 
0 , conductor 006, No. 3 back contacts of 

transfer relay 73, through padding resistance 
705, No. 2 back contacts of relay 6, No. 2 back 
contacts of relay , conductor 738, normal con 
tacts of jack 799, conductor 23, middle upper 
front contacts of relay 202 through the right 
Windings of repeating coil 293, inner, lower front 
contacts of relay 202, padding resistance 238, 
conductor 232, normal contacts of jack 9, con 
ductor 79, No. 1 back contacts of relay 9, No. 
1 back contacts of relay 6, padding resistance 
7, No. 5 back contacts of transfer relay 3, 
conductor (F, No. 2 front contacts of relay 
09, conductor 65, inner left back contacts of 

relay 64, right normal contacts of jack 63, back 
to the output circuit of amplifier 68. The speech 
current is further impressed by the repeating 
coil 203 and the repeating coil 08 upon the 
calling line. The calling Subscriber therefore 
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 

him 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 5 
trunks whose outgoing ends are multiplied to the 
common trunk conductors 23 and 232 to pre 
vent a calling subscriber from interfering With 
the transmission of announcements should he 
attempt to talk. During the transmission over 10 
the circuit previously traced, the padding re 
sistance 2 is bridged across the Output Speech 
channel over the No. 1 back contacts of relay 

3. 
During the transmission from the announcing 

machiae 38, conductor 78 of the speech output 
channel is also connected over the inner right 
back contacts of relay 2 and the No. 3 back 
contacts of relay ( , conductor 402, upper back 
contacts of relay 404 through the input trans-20 
former 45 of the speech level indicator of 
Fig. 14, lower back contacts of relay 464, con 
ductor 483, No. 4 back contacts of relay 70 to 
conductor 78 whereby the speech output is im 
pressed through the right windings of trans- 25 
former 485 upon the input circuit of tube 406. 
Whenever the speech level indicator circuit 

is connected to the control circuit by reason of 
relay being unoperated, the circuit of relay 
48 is established from ground over the No. 6 30 
normal contacts of relay 03, No. 5 back con 
tacts of relay , conductor 92, No. 2 back 
contacts of relay 40 to battery through the 
Winding of relay 4 f. Relay 43 being oper 
ated connects ground over its lower front con- 35 
tacts and the inner lower back contacts of relay 
A44 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 Á43 with its left 40 
contact following the operation of relay 493, a 
circuit is established from battery at the No. 4 
contacts of relay G3 over conductor 94, right 
back contacts of relay 4, conductor 25, inner 
upper back contacts of relay A&E, No. 3 back 45 
contacts of relay 403, resistance 444, winding 
and inner upper normal contacts of relay 445, 
lower back contacts of relay 44, left contact 
closed by interrupter armature 443, thence to 
ground as traced over the lower front contacts 50 
of relay 40 . Relay 445 upon operating locks 
Over its inner upper alternate contacts to ground 
Over the upper front contacts of relay 40 l. 
Upon the closure of its left contact by inter 
rupter armature 436 a circuit is established 55 
from battery through the right winding of relay 
i424, No. 7 back contacts of relay 490, upper 
back contacts of relay 44, left contact closed 
by interrupter armature A&46, to ground as traced 
at the lower front contacts of relay Aes and 60 
relay 824 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 25 to ground at the inner upper 
front contacts of relay 4. Upon the closure 65 
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 448, middle upper back contacts of relay 
44A, contact closed by interrupter armature 70 
447, thence as traced to ground at the lower 
front contacts of relay 40. Relay 438 oper 
ates and locks over its upper front contacts to 
ground at the upper front contacts of relay 4G. 
When the next announcement is received from 75 
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the control circuit over conductors 402 and 
403 as previously described, it is amplified by 

tube 406 and the fuctuating potential im 
pressed upon the network N is impressed upon the 
input circuit of tube 4: which acts as a potential 
amplifier and applies its output upon the trigger 
tube 48. The trigger tube: 48 indicates any 
speech voluime in excess of the minimum level of 
the system by breaking down. Condenser 427 
was previously charged from battery 428 through 
the ballast lamp and resistance A429. When tube 
48 breaks down it completes the discharge cir 

cuit for condenser 43 as previously traced 
through the lower winding of relay 426 and 
relay 428 operates, locks over its upper Winding 
and contacts, conductor 43, outer left contacts 
of relay 424 to ground at the inner lower front 
contacts of relay 40; closes the operating circuit 
of relay 43 which in turn closes the circuit of 
relay 432 from ground on conductor 43 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 423 
and the cathode-anode circuit through tube 48 
thereby extinguishing the tube. As previously 
described relay.f430 upon operating also changes 
the connection of the control grid of tube 47 
to the network N thereby reducing the fluctuating 
potential supplied thereto by approximately six 
decibels. 
The operation of relay 432 opens the circuit of 

relay 433 and connects the anode of tube 4 3 
over the right contacts of relay 424, the lower 
front contacts of relay 432, the inner lower back 
contacts of relay 438 through the lower winding 
of relay 639 to resistance 43 and condenser 
f 36. Condenser 436 is charged by battery f's 
through resistance 43. If now the volume of 
speech is such as to be in excess of six decibels 
higher than the low critical volune, the trigger 
tube 48 again breaks down thus causing the 
operation of relay 439 by closing the previously 
traced discharge path for condenser 438. Relay 
439 upon operating - locks over the normally 

closed contacts of relay 44 to ground on con 
ductor 43 and establishes the operating circuit 
of relay 438. Relay A38 upon operating opens 
the operating circuit of relay 439 thereby ex 
tinguishing tube 48, opens the operating cir 
cuit of slow-to-release relay 40 and opens tha 
initial operating circuit for relay 443. At its 
upper front contacts relay A38 prepares the cir 
cuit for the high volume lamp 80 on the oper 
ator's turret but this circuit is not effective during 
machine announcements. After an interval, re 
lay 44 releases in turn releasing relays 439 and 
438 and upon the release of relay 838, relay at 3 
again operates. With the circuit reset, it Will 
again test for a too high speech level until relay 
(82.4 releases due to the opening of its locking 
circuit at the inner left normal contacts of relay 
A 25 when relay 25 operates approximately 30 
seconds following the operation of relay 42, by 
the closure of the right contact of interrupter 
armature 446. The circuit of relay 425 may 
be traced from battery through its winding, the 
No. 6 back contacts of relay 6, the middle 
OWer back contacts of relay 46 , the right con 

tact of armature 446, the inner lower back con 
tacts of relay 44, to ground at the lower con 
t&cts of relay 4. If during machine announce 
ments relay 438 does not operate indicating that 
the volume is not too high, relay 448 will remain 
operated and relay 425 upon operating will estab 
lish a circuit from ground at its Outer left con 
tacts, lower contacts of relay 48, upper normal 
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contacts of test jack 40, conductor 6, left 
back contacts of relay 4 to battery through the 
Winding of relay 3 which will thereupon oper 
ate, lock over its right front contacts and the 
No. 3 back contacts of relay 96 and conductor 
8 to ground at the outer right back contacts of 

relay 3 and at its left contacts remove the 
padding resistances 705, and 72 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 announcement is now sufi 
ciently high and tube 48 fires to operate re 
lays 426, 439 and 432, the operation of relay 
A438 connects a shunting ground over its No. 1 
contacts to a point between the winding of relay 
A $45 and resistance 444 thereby shunting down 
relay 45 which opens one point in the automatic 
transfer control lead 79 which otherwise would 
have been closed upon the operation of relay 
;425. If, however, the volume of the announce 
ment is not now sufficiently high to break down 
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tube 4 8, relays 426, 430 and 432 will not oper- . 
ate and linder this condition when relay 425 
Operates with relay 445 still operated ground 
is connected to lead 9 at the inner right front 
contacts of relay 425 thereby completing a cir 
cuit from ground on lead 9 over the No. 2 back 
Contacts of relay 7 and the No. 1 normal con 
tacts and winding of relay 05 to battery. Re 
lay 45 operates, locking over its No. 1 alternate 
Contacts to ground over the normal contacts of 
trouble release key 06; prepares at its No. 4 
contacts the operating circuit for relay foo; pre 
pares at its No. 3 contacts the circuit of relay 01: 
closes at its No. 2 contacts a circuit from ground 
Over the inner lower alternate contacts of alarm 
release key 8 on the maintenance panel to 
battery through minor alarm lamp 9; closes 
at its No. 5 contacts a circuit from ground over 
the inner right back contacts of relay 0 and 
the inner upper alternate contacts of key O8 
to battery through alarm relay which Oper 
ates and closes an obvious circuit for alarm bell 

2; at its No. 7 contacts closes an obvious circuit 
for relay 5; at its No. 6 contacts establishes 
a circuit extending from ground thereover, 
through the No. 7 back contacts of relay 83. 
left back contacts of relay i? 87, conductor 2n, 
No. 6 back contacts of relay O3, conductor 2, 
No. 8 front contacts of relay 00?, assumed to be 
operated, conductor f008, winding of relay 3 
to battery and at its No. 8 contacts establishes 
a circuit from ground over conductor 3, wind 
ing of relay 706, conductor 4 to battery at the 
right back contacts of relay O7. 

Relay 796 operates, locks over its No. 5 con 
tacts, conductor f 6, back contacts of relay 
to ground at the left back contacts of relay le; 
at its Outer right front contacts connects ground 
Over conductor 8 to the armature of inter 
upter 9 and to the locking contact of relay 
f3; at its outer left back contacts OpenS, the 
locking circuit of relay 73, and at its Nos. 1 and 
2 back contacts opens the input circuit to the 
Speech level indicator. Relay T 3 thereupon re 
leases to restore the two decibel pad. As soon 
as interrupter 9 closes its right contact, ground 
on conductor 8 is supplied to the winding of 
relay 3 which thereupon oparates and locks 
to ground on conductor 8; at its No. 6 contacts 
removes ground from lead 702 to prevent the 
speech level indicator from operating by releasing 
relay f4 of thereof; at its No. 7 contacts opens 
the previously traced operating circuit for relay 
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2,213,511. 
3 ; at its No. 2 contacts connects ground to 
conductor OG5 for holding start relay 30 op 
erated following the Subsequent operation of 
transfer relay T3; at its No. 5 contacts prepares 
the operating circuit of relay 7 and at its No. 1 
contacts closes an obvious circuit for slow-to 
release relay 23 which operates. 

Relay 23 upon operating, with relay 2 
Operated as previously assumed, closes a circuit 
from ground at its left contacts over conductor 

24, No. 5 contacts of relay 2, conductor 5 
through the Winding of start relay 302 individual 
to the No. 2 announcing machine. At its right 
contacts relay 23 closes a circuit extending 
froin ground over the Outer right back contacts 
of relay 9 to battery through the winding of 
relay 27 which operates, locks over its inner 
left contacts to ground at the normal contacts 
of alarm release key 28 on the chief operator's 
desk, at its right contacts closes the circuit of 
iminor alarm lamp 29 on the chief operator's 
desk and at its outer left contacts closes the cir 
cuit of buzzer 30 to indicate to the chief op 
erator that one of the machines has been removed 
from service. When relay 3A operated as pre 
viously described following the operation of relay 

95, it locked over its No. 5 contacts and con 
ductor 308 to ground at the outer left front con 
tacts of relay 5; connected ground over its 
No. 1 front contacts to conductor 39 Which is 
connected through out-of-order lamp 34 on the 
maintenance panel to battery and over the cable 
3 to battery through out-of-order lamp 82 
On the operator's turret to indicate that the No. 
machine is being removed from service; opens at 
its No. 2 contacts the circuit of start relay 3 
of the No. 1 machine previously traced to stop 
that machine; opens at its No. 6 back contacts 
the locking circuit of relay 9) ; opens at its No. 7 
back contacts the initial operating circuit of re 
lay 9 i, closes at its No. 4 contacts an obvious 
operating circuit for relay 36 and at its No. 7 
front contacts prepares an operating circuit, for 
relay 997. Relay 36 upon operating establishes 
a circuit firon ground over its inner left front 
contact, conductor 3 is, winding of relay 905, 
conductor 96 through resistance 202 to battery 
and relay 95 thereupon operates and establishes 
an Operating circuit for relay 907 extending from 
ground over the No. 3 left contacts of relay 902, 
No. 1 left contacts of relay 905 through the left 
Winding of relay 95 and resistance 998 to bat 
tery. Relay 90 locks in a circuit from ground 
over the back contacts of relay 909, inner right 
front contacts and right winding of relay. 907, 
conductor 93, No. 7 front contacts of relay 3 
to battery on conductor 483; establishes a lock 
ing circuit for relay 965 from battery on conduc 
tor 936 through the winding and No. 1 right con 
tacts of relay 95 to ground at the outer right 
front contacts of relay 387 and at its middle right 
front contacts prepares the locking circuit for 
relay 9. 

Relay 32 upon operating connects ground 
Over its Outer left front contacts and the No. 2 
back contacts of relay 3f2 to conductor 322 ex 
tending to the No. 2 machine 330 for operating 
its start relay, corresponding to relay 30?, and at 
itS inner left front contacts establishes a shunt 
ing ground between the operating winding of re 
lay S02 and resistance 3 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 9 closes, 
its left contact thereby completing a circuit there 
over from ground on conductor 8, No. 5 con 
tacts of relay 3, winding of relay f to bat 
tery. Relay now operates opening the lock 
ing circuit of relay 76; closing a circuit from 
ground at the left back contacts of relay 0, 
over its right front contacts and conductor 25 
to battery through the windings of transfer re 
lays 73 and in parallel and completing the 
circuit of relay from battery over its left 
contacts, Winding of relay 37 to ground at the 
No. 3 contacts of relay 95 whereupon relay 
it operates, locks to battery over its inner right 

front contacts under the control of relay 05; 
opens the Operating circuit of relay 36 at its right 
back contacts whereupon relay 766 releases and 
at its Outer left front contacts further prepares 
the circuit of relay (). When relay 76 releases 
it reestablishes the speech transmission circuit 
Over its contacts and opens the locking circuit 
of relay 63 which thereupon releases and in 
turn releases relays and 23. Relay f 23 
upon releasing opens the circuit of start relay 
E332, but being slow to release, this circuit is not 
opened until after transfer relay 3 has operated 
and closed an alternative circuit over its No. 2 
front contact to ground on conductor a 04. 

Transfer relay 33 upon operating locks itself 
and transfer relay 7 over its No. 4 contacts to 
ground at the Outer left back contacts of relay 
a fi; disconnects at its No. 3 and No. 5 back 
COYntacts the previously traced output circuit ex 
tending from the No. 1 machine and at its No. 3 
and No. 5 front contacts extends the output cir 
Cuit from the No. 2 machine to the trunk conduc 
tors 23f and 232 to be presently traced; opens 
at its No. 2 back contacts the circuit of start re 
lay 3 of which thereupon releases and at its outer 
left front contacts opens a second point in the 
circuit of start relay 3G of the No. 1 machine; at 
its No. 2 front contacts establishes, the alterna 
tive Operating circuit of start relay 332 pre 
viously traced; at its No. 1 back contacts opens 
the previously traced circuit of in-service lamps 
33 and 8 which are thereupon extinguished 
and closes a circuit from ground at the No. 6 
back contacts of relay a G7, over the No. 1 front 
contacts of relay 3, conductor 26, the No. 3 
contacts of relay 2, conductor Ef 6, through 
in-Service lamp 332 on the maintenance panel 
and Over the cable 30 through the in-service 
lamp 8 F2 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 upon operating closes an obvious cir 
cuit for transfer relays 769 and 70? whereby re 
layS 7, 69 and 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 70 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 78 to the No. 1 speech 
level indicator of Fig. 14. ... 
With transfer relay 703 operated, the secondary 

Winding of the output transformer of the No. 2 
machine 330 corresponding to transformer 34 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 662, outer right normal contacts 
of jack 622, outer right back contacts of relay 6, 2 
to conductor 346. The amplifier 62 further 
amplifies the Speech current and impresses it up 
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on the right winding 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 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 2, con 
ductor of 7, No. 3 front contacts of relay 03, 
padding resistance T5, No. 2 back contacts of re 

() 
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20 

30 

day 706, No. 2 back contacts of relay 707, con 
ductor 708, normal contacts of jack 709, con 
ductor 23f, 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 09, conductor 70, No. 1 back con 
tacts of relay 707, No. 1 back contacts of relay 
706, padding resistance 7, No. 5 front contacts 
of relay E3, conductor 08, No. 2 contacts of re 
lay 02, conductor 66, 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 23 upon the calling 
line. During the transmission from the an 
nouncing machine 333, conductor 78 of the 
Speech output channel is also connected over the 
inner right back contacts of relay 2, and the 
No. 3 front contacts of relay 70, conductor 20, 
through the input transformer of the speech level 
indicator 70), corresponding to transformer 405, 
conductor 72, No. 4 front contacts of relay 7 
to conductor C 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 40 being now operated in a circuit 
therefrom over conductor 22, the No. 5 front 
contacts of relay 70, thence as traced to ground 
at the No. 6 normal contacts of relay 83. 
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 23 thereby completing a 
circuit over the left front contacts of relay 4, 
which operated in an obvious circuit over the No. 
6 contacts of relay 7) upon the operation of re 
lay 7, thence to battery through the Winding of 
relay 73 thereby operating relay 3 to remove 
the padding resistances 795, and 72. Re 
lay 3 locks as before described under the con 
trol of relay 706. If the volume is still low the 
speech level indicator Will thereafter connect 
ground to conductor 24 completing a circuit over 
the No. 2 front contacts of relay 20, the No. 4 
contacts of relay 95, the outer left front con 
tacts of relay to battery through the wind 
ing of slow-to-operate relay 00 whereupon re 
lay ft () will operate and lock over its No. 3 con 
tacts to ground at the contacts of trouble release 
key G6. Relay f iO) at its No. 2 contacts re 
moves ground from conductor 222 extending to 
the distributor circuit of Fig. 2 to release relay 
22 for preventing the cut-through of further an 
nouncement trunks until a new machine is condi 
tioned for service; at its No. 1 contacts estab 
lishes a circuit extending from ground over the 

70 

5 

ly close the circuit of tone-bar alarm 

upper alternate contacts of alarm release key 
| 08 to battery through the winding of major 
alarm relay 30 which operates to intermittent 

3 
through the contacts of interrupter 32 as an 
indication that the spare machine has failed and 
closes a circuit from ground at the outer left back 

2,213,511 
contacts of relay it O2 over its No. 6 contacts, con 
ductor f 33 to battery through the Winding of re 
lay 600 to signal the auxiliary control circuit of 
a distant area, that no announcement trunks 
therein should be cut through. Since relay 60 
is slow to operate, before it has time to op 
erate, its operating ground is connected over its 
No. 5 back contacts through the left normal Con 
tacts and winding of relay 34 to battery causing 
relay 34 to operate and lock over its left alter 
nate contacts to ground at the contacts of alarm 
release key 28 at the supervisor's desk; to close 
at its right inner contacts another circuit for the 
buzzer alarm 30 and to close over its outer right 
contacts the circuit of major alarm lamp 35 on 
the Supervisor's desk as a signal that the Spare 
machine has failed. The operating ground for 
relay f ( ) is also connected over its No. 4 back 
contacts, the inner left front contacts of relay 
| O7, conductor 20, the No. 6 front contacts of 
transfer relay 703, conductor 09, the No. 6 con 
tacts of relay O2, conductor 3? 8 to battery 
through the winding of relay 32. 

Relay 32 operates, locks over its No. 5 con 
tacts and conductor 39 to ground at the inner 
left front contacts of relay 5; connects ground 
at its No. 1 front contacts to conductor 320 
which is connected through the out-of-order lamp 
342 on the maintenance panel to battery and 
over the cable 307 to battery through the out-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 982; opens at its No. 
back contacts the initial operating circuit for 
relay 902; closes at its No. 4 Contacts an obvious 
operating circuit for relay 362 and at its No. 7 
front contacts connects battery from the upper 
normal contacts of jack 403 over conductor 4.04 
and conductor 9 into the locking circuit of re 
lay 907. Relay 362 upon operating connects 
ground over its inner right front contacts to con 
ductor 30 in parallel With the similar circuit 
previously established by the operation of relay 
36 and establishes a circuit from ground Over 

its inner left front contacts, the outer left front 
contacts of relay 36 which was operated when 
the No. 1 machine was removed from service, 
conductor 324, winding of relay 20, conductor 
204 to battery at the outer right back contact of 

relay O2. Relay 20 thereupon operates, re 
moving ground at its right back contacts from 
conductor TC4 to release start relay 302 which 
permits the selection of the No. 2 machine for a 
new recording and opens the circuit of relay 9 
to insure the cut-in of the machine as the load 
machine, as hereinafter described. 
Upon hearing the buzzer 30 and noting the 

lighted minor alarm lamp f 29 the chief operator 
may silence the buzzer and extinguish the lamp 
by momentarily operating release key 28 which 
releases relay 27. Upon hearing buzzer 30 
and noting the lighted major alarm lamp 35, 
indicating that the spare machine has failed, the 
chief operator may release relay 34 to silence 
the buzzer and extinguish lamp 35 by monen 
tarily operating key 28. 
The maintenance man may silence the alarms 
2 and 3 and extinguish the alarm lamp 
09 by opening key i? 08 whereupon lamp 37 

is lighted until the trouble has been rectified and 
the key 08 has been restored. If one of the 
machines is found to be defective and has been 
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removed from service as indicated by the out 
of-order lamp of that machine, such as lainp 
34 or 342 located on the maintenance panel, 
being lighted, the maintenance nan Will Oper 
ate the corresponding make-busy key 35 or 
352 thereby establishing a holding circuit for 

operated relay 3 or 3 2. The holding circuit 
for relay 3 extends, for example, from ground 
at the outer left back contacts of relay 3: 
through the contacts of key 37 to battery 
through the winding of relay 3: . After having 
made the defective machine busy the trouble re 
lease key S is then operated, thereby releaS 
ing the alarm control relays 93, 5, 8 and 

5. When relay if 5 releases, the locking cir 
cuit of the operated relay 3 or 3 2 is opened 
but this relay is maintained operated if the cor 
responding make-busy key 3 or 32 has been 
previously operated. 

Recording a new announcement 
It was previously assumed that the No. 1 ina 

chine was placed in service and that the No. 2 
machine was placed on spare service by the Op 
eration of relays 9. , 902, 30 and 3 2. It 
will now be assumed that while the No. 1 inachine 
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 on the chief 
operator's desk, which relay locks under the con 
trol of release key 28, closes the circuit of buz 
zer 3 and closes the circuit of teletype signal 
lamp g2. 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 862. With 
this key operated, relays 286, 5 and 28 are 
operated as previously described. Relay 2 up 
on operating now establishes the previously 
traced operating circuits for relays 93, 932 and 
903 and relays 932 and 93 operate and lock but 
Since start relay 3 is at this time operated, 
the right winding of relay 95 is shunted in a 
circuit extending from ground over the inner left 
front contacts of relay 39, conductor 3: , 
right winding of relay 93, conductor S 2 to 
ground at the middle left front contacts cf relay 
2. 
Relay 26 upon operating establishes a previous 
ly traced circuit for relay O which at this 
time removes ground at its left back contacts 
from the operating circuit of transfer relays 3 
and 7 to prevent their operation to remove the 
No. 1 machine from the load at this time; at 
its inner right contacts transfers the alarna Con 
trol circuit controlled by the No. 5 contacts of 
relay 05 from the minor alarm relay to 
the major alarm relay 3 so that should the 
control 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 at the maintenance pan 
el, and at its outer right contacts transfers the 
alarm control circuit controlled by relay 23 
from the minor alarm relay 2 to the major 
alarm relay 34 to indicate a major alarn at 
the supervisor's position should there be a na 
chine failure. 

Relay 992 upon operating establishes a pre 
viously traced circuit over conductor 322 for 
starting the No. 2 machine, establishes the pre 
viously traced circuits for relay 322, for record 
ing lamps 832 and 352 which light to indicate 

A signal that a new 

Relay 92 does not, therefore, operate. 

that the No. 2 machine is being recorded, for 
relay 23 and for the erasing relay of the No. 2 
machine, corresponding to relay 32). Relay 903 
upon operating establishes a circuit from ground 
over its No. 4 right contacts, conductor 344, No. 
2 back contacts of relay 33, conductor 342, to 
the start relay of the No. 3 machine correspond 
ing to relay 30 for starting the motor thereof; 
establishes a circuit from ground over the next 
to-outer right front contacts of relay 20, con 
ductor 25, No. 4 left contacts of relay 903, con 
ductor 927 through the winding of relay 323 
and resistance 345 to battery thereby Operating 
relay 323; closes a circuit from ground over its 
No. 3 left contacts and conductor 928 to bat 
tery through recording lamp 838 on the turret 
and over conductor 386 of cable 39 through 
recording lamp 353 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 892, conductor 898, 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 32). In the manner pre 
viously described the records on the Nos. 2 and 3 
machines are now erased. 

Relays 322 and 323 are now both operated, 
relay 322 locking as previously described to 
ground at the No. 1 back contacts of relay 32 
and relay 323 locking over its inner left front 
contacts and the right back contacts of relay 
363 to ground at the No. 1 back contacts of re 

lay 3:3 and both connect ground over their 
outer left front contacts to conductor 336 te: 
provide an additional holding circuit for relay 
28S 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 been erased it is released thereby releasing 
relay 26, which releases the erasing relays of 
the machines. The operator now operates the 
recording key 823 and plugs her recording trans 
mitter into recording jack 407. With key 809 
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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 89, over the No. 5 left contacts. 
of relay 993 and conductor 93). The operator 
now repeats the newly received bulletin into her 
recording transmitter circuit 86 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 38 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 4 into the 
monitoring jacks & 2 and & 3 and then operat 
ing the monitoring key 8:8 individual to the 
No. 2 machine. As previously described, relay 
652 is now operated to connect the output cir 
cuit of the No. 2 nachine to her headset circuit 
and, since at this time the transfer relays 7 
and 69 are not operated, to connect the output 
circuit of the No. 2 machine to the No. 2 speech 
level indicator. The Operation of key 88 also 
operates relay 26 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 
level is found to be too low or there is no output, 
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6 
the low level lamp 8 will be lighted as pre 
viously described. If the output is present and not 
too low, relay 322 will be shunted down as pre 
viously described. The operator will then release 
key 88 thereby releasing relays 652 and 26. 
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 nachine. The 
operation of key 825 reoperates relay 26 and 
establishes an operating circuit for relay 653 
which may be traced from battery over the al 
ternate contacts of jack 42, conductor 4f 4, up 
per contacts of key 825, conductor 826, No. 6 back 
contacts of relay 65, No. 7 back contacts of relay 
652 through the winding of relay 653, conductor 
656, No. 4 back contacts of relay 769, conductor 
763 corresponding to conductor f463 to grouild in 
the speech level indicator as soon as the relay 
thereof corresponding to relay 43 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 contacts of 
relay 383 over conductor 347 and its No. 5 con 
tacts to conductor 68 and thence as traced 
through the Winding of the relay of Speech level 
indicator corresponding to relay 454; 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 
4 and to the input circuit of the Speech level 
indicator over conductors 65 and 6:6. The 
circuit from the output transformer Of the No. 3 
machine 350 corresponding to transformer 3.6 
may be traced from conductor 355, inner right 
back contacts of relay 63, left normal contacts 
of input testing jack 623 through the input cir 
cuit of amplifier 63, outer right normal contacts 
of jack 623, outer right back contacts of relay 
642 to conductor 356. The amplifier 503 further 
amplifies the speech current and impresses, it 
upon conductors 65 and 6f 6 over the left normal 
contacts of output testing jack 633, the Outer left 
back contacts of relay 643, conductor 67, No. 1 
contacts of relay 653 to conductor 6:5 and re 
turning over conductor 6 ió, the No. 2 contacts of 
relay 653, conductor 68, inner left back Con 
tacts of relay 643, right normal contacts of jack 
633, back to the output circuit of amplifier 693. 
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 308 on the turret Will 
light or if there is no speech output or the output 
level is too low, lamp 8 will light as previously 
described. If there is an output which is not too 
low the previously traced circuit for shunting 
down relay 323 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 89 nor 89 lightS. 
The operator will thereupon release the moni 
toring key 825 thereby releasing relays 653 and 
T26 and Will disconnect her headset circuit 
from the monitoring jacks 2 and 43 and Will 
then disconnect her recording transmitter 406 
from the recording jack 4 thereby releasing re 
lay 500. The operator now operates the cut-in 
key 820 to cut the No. 2 machine into service and 

2,218,511. 
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 829, relay 205 is operated 
thereby releasing relay 27, closing an alterna 
tive locking circuit for relays 902 and 903 and es 
tablishing the circuit of relay O. Relay of 
now operates, releasing relays 00 and O2 and 
opening one holding circuit for relay 206 and, 
since the second holding circuit of relay 206 
over conductor 336 was opened by the release 
of relays 322 and 323, relay 206 releases after 
an interval, opens the circuit of relay 0 which 
releases in turn opening the locking circuit of 
relay - 295 which also releases if the cut-in key 
828 has been released. After relay f206 releases 
but, before relay 25 releases, a momentary cir 
cuit is established for relay 29 which operates. 
Relay upon releasing opens the circuit of in 
service lamps 8 and 33 and releases relay 
A38 which in turn releases the start relay 30 of 
the No. 1 machine to stop it. Relay 206 also 
opens the circuit of relay which releases. 
During the time that relay 2 is operated and 
while relay 25 is holding relays 902 and 903 op 
erated, a circuit is closed from ground over its 
front contacts, conductor 22, the No. 1 right 
contacts of relay 903, the No. 2 right contacts 
of relay S32, the No. 3 back contacts of relay 9 
over conductor 93 to battery through the right 
Winding of relay 2 and in parallel from con 
ductor 33 over the No. 2 left bank contacts of 
relay 95 and conductor 932 to battery through 
the right winding of relay O3. Relay 002 in 
dividual to the No. 2 machine 339 and relay 3 
individual to the No. 3 machine upon operating 
lock over their left Windings and No. 4 contacts 
and conductors 34 and of 4 respectively to 
back contacts of relay O. Relay 205 has in 
the meantime released before relay 29 releases 
and consequently the locking circuits of relays 

2 and 983 are opened and these relays release 
to open the previously traced start circuits for 
the Nos. 2 and 3 machines. 
With relay E392 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 326 for shunting the winding of 
relay 992 to prevent a subsequent operation 
thereof. Relay 02 also closes the circuit of in 
Service lamp 332 on the maintenance panel and 
the circuit of in-service lamp 82 on the oper 
ator's turret which light to indicate that the No. 
2 machine is in service. With relay to 02 oper 
ated the speech output circuit from the No. 2 
machine previously traced is extended from con 
ductors 696 and 60 over its Nos. 1 and 2 contacts 
to conductors 6 and 00 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 03 
upon operating connects the Speech output cir 
cuit from the No. 3 machine previously traced to 
conductors 6 and 68, over its Nos. 1 and 2 con 
tacts to conductors 0 and 08 whereby the 
No. 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 No. 3 machine is on Spaire 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 46 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 206, 

and relay 20, upon operating now establishes 
the previously traced operating circuits for re 
lays 90?, 902 and 903. Relays 90 and 903 oper 
ate but since the No. 2 machine is now in service 
and Start relay 32 thereof is operated the op 
erating winding of relay 902 is shunted and re 
lay 902 cannot operate. Relay 206 upon oper 
ating causes the operation of relay for the 
purpOSe previously described. 
With relays 90 and 93 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 83 
and 833 on the turret and for lamps 35 and 353 
On the maintenance panel are lighted to indicate 
that these machines are being recorded. When 
the erase key 802 is released, relay 207 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 nonitors on the Nos. 1 and 3 machines 
aS previously described by connecting her head 
Set circuit 4 to the monitoring jacks A2 and 
43 and by first operating monitoring key 8 to 
nonitor on the No. 1 machine and then by oper 
ating monitoring key 825 to monitor on the No. 
3 nachine. 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 80 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 32 and 323 will have been re 
leased by the No. 2 speech level indicator 00 as 
previously described. When key 820 is operated, 
relays 205, 206, 200 and f of function as pre 
viously described to release relays 0, 002 
and 3, to stop the No. 2 machine, to extin 
guish the in-service lamps 82 and 332, to es 
tablish operating circuits for relays 003 and 
C and to thereafter release relays 90 and 903. 

While relay 200 is still operated and before re 
lay 205 releases to release relays 90 and 903, 
the circuit for operating relays O93 and Of 
may be traced from ground at the front contacts 
of relay 20, over conductor 22, the No. 3 
right contacts of relay 9, the No. 2 right con 
tacts of relay 903, the No. 4 back contacts of 
relay 9, conductor 933, to battery through the 
right winding of relay C3 and in parallel from 
conductor 933 Over the No. 5 back contacts of 
relay 95 and conductor 934 to battery through 
the right winding of relay of f. Relays 003 
and thereupon operate and lock over their 
left windings and No. 4 contacts to ground on 
conductors 994 and 04, respectively, follow 
ing the release of relay fol. Relay 1003 upon 
operating closes the circuit of start relay 303, 
extending from ground on conductor 005 over 
the No. 6 contacts of relay 093 and conductor 
1349 to battery through the winding of relay 
303 which in turn closes the previously traced 

start circuit of the No. 3 machine and closes a 
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shunt over conductor. 327 for the operating 
winding of relay 903 to prevent its subsequent . 
operation. Relay 03 also closes the circuit of . 
in-service lamps 8:3, and 333 which may be 
traced from ground on conductor 22 over the 
No. 7 contacts of relay 1003, conductor 350, 
through in-service lamp 333 to battery, and over 
cable, 397 to battery through in-service lamp 
8f3, these lamps being lighted indicating that the 
No. 3 machine is now in service. At its Nos. 1 
and 2 contacts, relay 683 extends the speech 
output circuit from the No. 3 machine previously 
traced, from conductors 6 and 68 to conduc-, 
tors 96 and 0 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. Off upon operating connects the 
Speech output circuit from the No. 1 machine, 
previously traced to conductors 604 and 605 over 
its Nos.1 and 2 contacts to conductors of 7 and 
f0 8 whereby the No. 1 machine is held in readi 
ness as a spare for giving service should the No. 
3 inachine fail. 
From the foregoing description it will be ap 

parent that the three machines are placed in 
service or on spare service in accordance with 
a 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 notchine found to be defective 
If after recording two machines and monitor 

ing such machines one of them is found to be 
defective, it may be removed from service by 
operating its individual make-busy key on the 
turret. Such keys individual to the Nos. 1, 2 and 
3 machines are shown at 84,842 and 843. It 
will now be assumed, for example, that when 
the Nos. 1 and 2 machines were initially recorded 
and monitored, as previously described, that the 
low level lamp. 809 on the turret lighted indi 
cating that, the speech level from the No. 1 mal 
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 not be possible to properly record the 
No. 1 machine therefore operates make-busy key 
84 of such machine, thereby establishing a cir 
cuit from battery through the winding of relay 
13 , over conductor 354 of cable 307, through 
the contacts of key 84, conductor 355 of cable 
30 to ground at the Outer left back contacts 

of relay 30?. Relay 3 f thereupon operates; 
at its No. 1 back contacts opens the locking cir 
cuit of relay 32 which now releases since its 
operating circuit was opened by the release of 
relay 207 following the release of erase key 802; 
at its No. 1 front contacts establishes the pre 
viously traced circuit for out-of-order lamps 
82 and 34 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 36 : 
opens at its No. 7 back contacts the previously 
traced operating circuit of relay 9); opens at 
its No. 6 back contacts the previously traced lock 
ing circuit of relay 90, whereby relay 90 now 
releases and at its No. 7 back contacts prepares 
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18 
the previously traced locking circuit for relay 

Relay 36 upon operating opens a second 

over its inner left front contacts establishes the 
previously traced operating circuit for relay 905. 
Relay 905 thereupon operates and establishes the 
previously traced operating circuit for relay 97 
which in turn operates, locks under the control 
of relay 3, establishes the locking circuit of 
relay 905 and prepares the locking circuit of 
relay 9. 

It has been assumed that the No. 2 machine 
has been correctly recorded and that therefore 
relay 322 has been shunted down by the speech 
level indicator 700. When now the operator de 
presses cut-in key 820, relays 205, 206, 200 
and Of function as described to release relay 

0, to prepare operating circuits for relays foof 
and of 2 and to thereafter open the locking cir 
cuits of relays 90 and 902. While relay 200 
is still operated but before relay 205 releases 
to release relay 902, relay 90 having been pre 
viously released by the operation of relay 31, 
a circuit is established from ground over the 
front contacts of relay 200, conductor 22, No. 
5 right contacts of relay 905, No. 2 right contacts 
of relay 902, No. 3 left back contacts of relay 
9ff, conductor 93 to battery through the wind 
ing of relay 002. No circuit is available at this 
time for operating any one of the relays 0, 
O2 and . Of 3 since relay 905 is operated. Re 

lay 002 will therefore function to cut the No. 2 
machine into service as previously described by 
connecting the output circuit conductors 606 and 
6O7 to conductors 006 and 007 and by operat 
ing start relay 302 which functions as previ 
ously described to start the No. 2 machine and to 
prepare the shunt circuit for preventing the 
Subsequent operation of relay 902. Relay 002 
also closes the previously traced circuit for light 
ing the in-service lamps 82 and 332 for indi 
cating that the No. 2 machine has been placed 
in service. After the cut-in has been completed 
and relays 90t, 902 and 903 are all released, a 
circuit is established from battery over the No. 
5 contacts of operated relay f OO2, No. 7 back 
contacts of relays Off, O 2 and Of3, conduc 
tor 26, inner left back contacts of relay 20?, 
conductor 27, left winding of relay 9, No. 2 
right contacts of relay 905, No. 5 right back con 
tacts of relays 903, 902 and 90 to ground. Re 
lay 9 upon operating locks in a circuit from 
battery at the outer left back contact of relay 
20 f, over conductor 28, 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 extending from ground over the contacts 
of interrupter 936, contacts of relay 935 to con 
ductors 937, 938, 939, but since relays 3 and 
f002 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 003, conductor 
02, No. 3 back contacts of relay 3 f3, conduc 

tor 346 to battery through recording lamp f353 
on the maintenance panel and over cable 307 
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 operator would have operated 
the make-busy key 842 of the defective machine 
thereby causing the operation of relay 32 over 
a circuit from battery through the winding of 
relay 312, conductor 356 of cable 307, con 
tacts of key 842, conductor f357 of cable 307 
to ground at the outer left back contacts of relay 
302. Relay 32 thereupon operates closing an 

obvious circuit for relay 362 which operates, 
opens at its No. 1 back contacts the circuit of 
relay 322 which releases; at its No. 1 front con 
tacts closes the previously traced circuit for out 
of-order lamps 822 and 342 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 902; 
opens at its No. 6 back contacts the previously 
traced locking circuit 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 362 upon operating 
establishes the previously traced circuit over 
conductor 3 to for relay 905 which thereupon op 
erates and establishes the previously traced Op 
erating circuit for relay 907 which in turn oper 
ates, locks under the control of relay 32, es 
tablishes the locking circuit of relay 905 and pre 
pares, the locking circuit of relay 9. 

It has been assumed that the No. 1 machine 
has been correctly recorded and that therefore 
relay 32 f has been shunted down by the speech 
level indicator 700. When now the operator op 
erates cut-in key, 820, relays 205, 206, 200 and 

O function as described to release relay fo, 
to prepare operating circuits for relays 00 and 
02 and to thereafter open the locking circuits 

for relays 90 and 902. While relay 200 is 
still operated, but before relay 205 releases to 
release relay 90, relay 902 having been previ 
ously released by the operation of relay 32, a 
circuit is established from ground over the front 
contacts of relay 200, conductor 22, No. 4 
right contacts of relay 905, No. 4 right contacts 
of relay 90?, No. 4 left back contacts of relay 
9 , conductor 925 to battery through the right 
winding of relay 00. No circuit is available 
at this time for operating any one of the relays 
Off, Of 2 and 103 since relay 905 is operated. 
Relay OO will therefore function to cut the No. 
1 machine into service as previously described 
by connecting the output.conductors 604 and 605 
to conductors to 06 and 007 and by operating 
start relay 30 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 90 f. Relay 00 also 
closes the previously traced circuit for lighting 
inservice lamps 8 f and 33 for indicating that 
the No. 1 machine has been placed in service. 
After the cut-in has been completed and relays 
90, 902 and 903 are all released, the previously 
traced circuit for relay 9 is completed and re 
lay 9 operates, locks and establishes the cir 
cuit for relay 935. Relay 935 upon operating 
now functions to flash the recording lamps 833 
and 353 of the No. 3 machine over the previ 
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 
relays 3 f l and 36 for 32 and 362. 
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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 35A, 
352 or 353 of Such machine been operated by 

the maintenance man to operate one of the re 
lays 3: , 32 or 33, to operate one of the 
relays 36, 352 or 363 and to operate relays 
905 and 9 as previously described. If any op 
erated relay 3 A, 32 or 33 releases, by the 
restoration of the make-busy key of the defective 
machine before the next recording, that is, be 
fore the erase key 802 is operated, relay 95 will 
release. 
Upon the next recording and cut-in with relays 

905 and 9 operated, the proper Oine of relays 
Of , 02 and 3 will be operated. It will first 

be assumed that on the previous cut-in, relay 
00 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 322 and 323 have been 
released. When relays 902 and 903 are thereafter 
operated by the operation of the erase key 892, 
relay 23 will operate upon the operation of 
relay 92, over conductor 24 and the No. 2 left 
contacts of relay 92 and Will establish a shunt, 
around the Winding of relay 905, extending from 
ground over its right contacts, conductor 289, 
No. 2 left contacts of relay 993 to a point between 
the winding of relay 985 and resistance 233, 
whereupon relay 905 releases. On the operation 
of the cut-in key 82, the operated relay 
Will be released to remove the No. 1 machine 
from service. Thereafter when relay 258 op 
erates but before relayS 92 and 903 release as 
previously described, a circuit is established from 
ground over the right contacts of relay 23, 
conductor 22, No. 1 right front contacts of 
relay 93, No. 2 right front contacts of relay 982, 
N. 3 left front contacts of relay 9: , No. 3 back 
contacts of relay 95, conductor 925 to battery 
through the right winding of relay 3) and in 
parallel over conductor 926 to battery through 
the right Winding of relay (32. Relay 30 
upon operating will reconnect the No. 1 machine 
to the load and relay 2 upon cpcrating Will 
place the No. 2 machine on Spare service and 
Will establish a circuit for relay 399 extending 
from battery over the No. 5 contacts of relay 
08, No. 7 back contacts of relay f ( , No. 7 

front contacts of relay 2, conductor 22, No. 
2 right contacts of relay 9 , winding of relay 
909, No. 5 right back contacts of relays 93, 922 
and 9e to ground upon their release. Relay 39 
upon operating releases relay 997 which in turn 
releases relay 9f . Relay 9 upon releasing re 
leases relays 988 and 935 and the circuit is then 
prepared for regular recordings and cut-ins in a C 
cordance with the pattern. 
Had the No.2 machine been in service and relay 

iOB2 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 3 and 36 . Upon the next recording the 
Nos. 3 and 1 machines will be recorded and if re 
corded correctly relays 32 and 323 Will be op 
erated and relays 93 and 983 will be operated. 
With relays 90 and 993 operated, a shunt is es 
tablished from ground over the No. 1 right front 
contacts of relay 9 and No. 2 left front contacts 
of relay 903 over conductor 906 to a point be 
tween the winding of relay 395 and resistance 
202 thereby shunting down relay 905. On the 
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next operation of the cut-in key 829, the operated 
relay G2 will be released to remove the No. 2 
machine from Service. With relays 3 and 993 
operated and during the operation of relay 20, 
the previously traced circuit is established from 
ground over the right contacts of relay 29, con 
ductor. 2 2, No. 3 right contacts of relay Sei, 
No. 2 right contacts of relay 903, No. 4 right con 
tacts of relay 9, , conductor. 932 to battery 
through the right winding of relay ( 3 and 
from conductor $32 over the No. 2 left back con 
tacts of relay 905 and conductor 984 to battery 
through the right winding of relay 032 whereby 
the No. 2 machine is reconnected to the load and 
the No. 3 machine is placed on spare service. 
Following the operation of relays 82 and 3 
and the release of relays 30 and 903, relay 339 
Operates to release relays 9, 9 and 835 as 
previously described. 

If one of the relays f3f, 3 2 or 333 individual 
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 
98 Will be opened and relay 9 CE. Will release in 
turn releasing relay 935, but relay 3 will re 
main Operated over a holding circuit extending 
from battery over the No. 5 contacts of the op 
erated One of relays 0 , 2 and 23, the No. 
7 back contacts of relays (; , ; 2 and iO3, 
conductor f 2 6, inner left back contacts of relay 
:29, conductor 27, left winding and No. 1 left 
contact of relay 9 , thence to ground over the 
No. 5 right back contacts of relays 993, 92 and 
90, and will hold relay 935 operated. At this 
time there will be two machines available for re 
Cording and One newly recorded maginine will 
be connected to the load. The recording lamps 
of both unrecorded machines will now flash. 
hen the operator operates the ease key, relays 

9, 992 and 903 corresponding to the idie ma 
chines will operate and relay 3 will release in 
turn releasing relay. 935. When nonitoring has 
been completed and the Cut-in occurs, the two 
newly recorded machines will act as the load and 
spare machines and the inachine that had been 
carrying the load will be removed from the load 
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 machine 
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 accordance 
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 Inonitoring jacks $2 
and 4 i3 and will operate the monitoring key of 
that machine, that is, key. 87, 88 or 825, but 
since the start relay of that machine, that is re 
lay 30, 302 or 333, is operated, no circuit is 
effective over conductor 688 and the No. 2 con 
tacts of transfer relay 769 for operating the start 
relay 454 of the No. 1 speech level indicator or 
the corresponding relay of the No. 2 speech level 
indicator .69 and therefore the speech level in 
dicator is ineffective. The operator can, however, 
listen to the announcement from the machine. 
To enable a supervisory operator to monitor at 
the same time as the monitoring operator, a dul 
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plicate set of monitoring jacks 48 and 49 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, 40 or 402 individual re 
Spectively to the three machines thereby causing 
the operation of one of the pairs of relays 6 
and 64, 62 and 642 or 63 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 90 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 and 64. 

Relay 6 upon operating connects ground over 
its left contacts and conductor 624 for holding 
relay 36f 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 60 from the No. 1 announcing machine 
and connectS it over conductors 69 and 620 
through the right windings of repeating coil 50, 
the left windings of which are connected over 
conductors 5 and 52 over the tip and ring 
Springs of jack 400 and plug. 408 to the recording 
transmitter circuit 406. Relay 64 upon operat 
ing establishes a circuit from ground over its 
right contacts and conductor 728 to battery 
through the winding of relay 707 which there 
upon Operates; closes an obvious circuit for relay 

02 over its No. 3 contacts; opens at its No. 6 
back contacts 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 729 to battery 
through the call waiting lamp 827 on the turret 
Whereby this lamp will light to indicate whenever 
any calling Subscriber has called for weather in 
formation Service. Relay 64 also disconnects 
the output circuit of amplifier 60 from con 
ductors 604 and 605 and connects it over con 
ductors 625 and 626 and the Nos. 1 and 2 front 
contacts of relay 707 to the previously traced cir 
cuit extending to trunk conductors 23 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 60 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 40 f, the 
transmitter battery supply is applied through 
battery feed coil 5 f3 and the speech current is 
transmitted through the Windings of repeating 
coil 50 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 50? 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. 
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Relay 02 upon operating removes ground at 

its outer left back contact from the previously 
traced circuit over conductor 33 extending to 
the winding of relay 600 in Fig. 16 to release re 
lay 600 should the relay 00 be operated at this 
time; connects ground over its outer left front 
contacts, conductor 38, No. 1 front or back Con 
tacts of relay 70? to either conductor 764 or 464 
depending upon Whether relay 70 is energized or 
deenergized for operating relay f465 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 22 of the distributing circuit of 
Fig.2 should relay 00 be operated at this time; 
OpenS at its middle right back contacts the pre 
viously traced circuit of relay 20 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 80 on the turret. 

It will be assumed that relay 70 is at the time 
deenergized and that upon the connection of 
ground to conductor 464 by the operation of re 
lay flo2, relay 465 of the No. 1 speech level indi 
cator of Fig. 14 has operated, closed the circuit of 
relay 44 and opened the circuit over conductor 
T9 by which the alarm control relays if 05 and 

00 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 i? 02, No. 3 
back contacts of relay 70?, conductor 402, upper 
back contacts of relay 404, input winding of 
transformer 405, lower back contacts of relay 
f404, conductor 403, No. 4 back contacts of relay 
70?, No. 1 front contacts of relay 707, conductor 
626, thence through the output of amplifier 60 
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 45, the No. 1 back con 
tacts of relay 7, outer right front contacts of 
relay 02, right back contacts of relay 726 and 
conductor 84 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 46, the No. 2 back contacts of relay 
lf, the inner left front contacts of relay 02, 
left back contacts of relay 726, over conductor 
86 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 
60 is impressed over conductors 625 and 626 
through repeating coil 54 and thence over con 
ductors 55 and 5 6, the lower contacts of re 
cording key 809, conductors 57 and 58, back 
contacts of relay 500 and conductors 505 and 506 
upon the windings of the input transformers, such 
as 3 0, of the machines. The repeating coil 514 
is provided with padding resistances 59 to 524. 
inclusive, to prevent interference should another 
recording transmitter be connected to recording 
jack 40 for recording and for use simultaneously 
With the manual announcement transmitter. The 
circuits Will function in the same general man 
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ner if the recording transmitter should be plugged 
into jack 40 or jack '402 except that amplifier 
602 or 603 would be employed. --. 

Manual transfer of machines 
A manual key 220 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. When this key is op 
erated if recording is not in progress and relay 
206 is not therefore operated, a circuit is estab 

lished from ground at the left back contacts of 
relay f206 through the contacts of key .229, con 
ductor 22 to batterythrough the winding of re 
lay 05. Relay 05 thereupon operates and 
closes the circuit of relay 06 which operates, locks 
under the control of relay if it, opens the speech 
transmission path to the trunk conductors. 23. 
and 232, releases relay 73, if operated, and pre 
pares the circuit of relay if 03 which operates as 
soon as interrupter 9 closes its right contact. 
Relay 03 performs 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 operating 
speed. As before described, the closure of the 
left contact of interrupter f 9 causes relay 
to operate and to release relay 76 which releases 
relay 03 and brings about the operation of the 
transfer relays T0, 703, TT and 769 as described 
for the automatic transfer. v. 

Jacks at the equipment 
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 
62, 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 

ated, thereby operating test relay. 507. 

contacts from the Output circuit of the associated 
machine. Similarly if one of the out-test jacks 
63, 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 130 
whereby the output of such amplifier is connected 
directly to the conductors 23i and 232 of the in 
coming trunk. By means of the monitoring re 
ceiver 654 and one of the monitoring jacks 65, 
652 and 653, any machine may be monitored at 
the maintenance panel. - 

If a failure of some nature has made it 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 84 , 842 and 
843 on the turret and corresponding keys 35, 
352 and 353 on the maintenance panel are re 

stored and the test key 834 on the turret is oper 
Trouble 

release key 06 should also be normal. The 
maintenance man may then plug the monitoring 
receiver 654 into monitoring jack 525. The two 
machines whose amplifiers 60, 602 or 683 are not 
in use for manual service are then erased, re 
corded, monitored and cut into service in the usual 
manner, the operations being repeated twice to 
see that both can be placed in service or on spare 
service. The operation of test, relay 507 discon 
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nects the speech, channel conductors 65 and 66 
from the usual monitoring jacks on the turret 
and bridges the padding resistance 509 across the 
outgoing trunk conductors 23 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. - - - - 
The 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 40 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 30 at the chief operator's desk. The 
nonitoring operator may converse with the super 
visory operator over a tie line not disclosed. 
Calls originating in an adjacent eacchange 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 
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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. 504 which are 30 
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 60, 602 and 
65, 652, which terminate at the latter ex 
change area, in Supervisory equipment and which 
are connected to the trunk conductors 23 and 
232 extending to the control circuit of the in 
formation bureau. 

It will be assumed that the subscriber 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 50, district selector i 502 and 
office selector 503 to an idle announcement 
trunk similar to that disclosed in Fig. 2 and indi 
cated by the box. 504. Upon the seizure of the 
trunk the relay of the trunk, corresponding to 
relay 208, establishes a circuit from ground over 
start conductor 505, the No. 1 back contacts of 
relay 605 to battery through the winding of 
slow-to-release relay 606 which operates and 
closes an obvious operating circuit for relay 605. 

Relay 605 upon operating locks over its No. 1 
front contacts to ground on start conductor 1505; 
opens the operating circuit of relay f606 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 60, 602 may be 
traced from ground through the left winding of 
start relay 60 in the exchange area in which 
the information bureau is located through the 
upper left winding of repeating coil 1608, trunk 
conductor 60, upper normal contacts of test 
jacks 609 and 60, upper right winding of re 
peating coil 6, winding of supervisory relay 
16 f2 in the auxiliary control circuit, No. 9 con 
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tacts of relay 605, lower right winding of coil 
6Af, lower normal contacts of jacks f6 9 and 
1609, trunk conductor 692, lower left winding of 
repeating coil f608, upper back contacts of relay 

5 

2 5 

600, if relay 600 has not been operated be 
cause of the unavailability of an announcing ma 
chine to serve the call as previously described, 
thence to battery through the right winding of 
start relay 60. If the channel over trunk con 
ductors 6G and 602 is in working condition, 
relays f607 and 62 will thereupon operate. 
Similarly a circuit is established from ground 
through the left winding of start relay 657, lower 
left winding of repeating coil f658, trunk con 
ductor 65, lower normal contacts of test jacks 
d 659 and 660, lower right winding of repeating 
coil 66?, winding of supervisory relay 662, No. 
5 contacts of relay 605, upper right winding of 
repeating coil 66, upper normal contacts of 
jacks 660 and 659, trunk conductor 652, upper 
left winding of repeating coil 658, lower back 
contacts of relay 600 to battery through the 
right winding of start relay, 657. If the chan 
nel over trunk conductors 65 and 652 is in 
working condition, relays 657 and 662 will 
thereupon operate. With either start relay 60 
or 657 operated, a circuit will be established 
over the front contacts thereof and conductor 
239 over the inner lower normal contacts of key 
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2?2 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 is a call waiting 

35 for announcement Service. . 
Should there be a fault in the cable pairs 60, 

f 602, relays 607 and 6 t 2 will not operate and 
consequently upon the release of slow-to-release 
relay f 606, a circuit will be established from 
ground at the back contacts of relay 62, back 
contacts of slow-to-release relay 63, No. 8 
contacts of relay 605, upper back contacts of 
relay 606 to battery through the winding of 
alarm relay 614 which will thereupon operate, 
lock over its inner lower front contacts to ground 
at the normally closed contacts of trouble release 
key 65 and establish alarm circuits from ground 
over its upper front contacts, conductors 66 
and 6 and normal contacts of alarm release 
key (618 to suitable minor alarms (not shown). 
Should there be a fault on the cable pair 65, 
652, relays 657 and (662 will not operate and 

consequently upon the release of slow-to-release 
relay 606, a circuit will be established from 
ground at the back contacts of relay 662, back 
contacts of slow-to-release relay 663, No. 2 con 
tacts of relay 605, lower back contacts of relay 
1606 to battery, through the winding of alarm 
relay 664 which will thereupon operate, lock over 
its inner upper front contacts to ground at the 
normally closed contacts of trouble release key 
65 and establish alarm circuits from ground 

over its upper and lower front contacts, con 
ductors 616 and 67 and normal contacts of 
key 68 to the minor alarms. Should there be a 
fault in both cable pairs or relay 600 be oper 
ated, indicating that no machine is available for 
announcing, then both alarm relays 64 and 
664 Would operate, thereby establishing a cir 

cuit from ground over the lower front contacts 
of relay f6 4, the upper front contacts of relay 
| 664, conductor 69, and normal contacts of key 
f 68 to a suitable major alarm. 

It will be assumed, however, that both trunk 
channels are available and that consequently 
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upon the operation of relays 612 and 1662 slow 
to-release relays 613 and 663 both operate over 
obvious circuits closed at the front contacts of 
relays 6 f2 and 1662. Relay 63 upon operat 
ing opens at its back contacts the previously 
traced circuit for relay 64 and at its front 
contacts connects ground to a circuit extending 
Over the back contacts of relay 620 and con 
ductor f 506 to the distributing circuit 504. This 
conductor corresponds to conductor 222 of Fig. 2 
and the connection of ground thereto operates a 
relay corresponding to relay 22 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 663 upon 
operating opens at its back contacts the previous 
ly traced circuit of relay 664 and at its front con 
tacts also connects ground Over the back con 
tacts of relay 507 to conductor 506. It will be 
noted that if neither trunk channel is closed, for 
example because relay 600 Was Operated, neither 
relay 63 nor 663 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 23 and 232 upon the right windings of 
repeating coils 608 and 658 and is further im 
pressed 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 608, 
trunk conductors 60 and 602 and the right 
windings of repeating coil 6 and is further 
impressed by the left Windings of repeating coil 
6 upon the loop including the left windings 

of repeating coil 6 and the right windings of 
repeating coil 62, across which loop an equaliz 
ing circuit 622 is bridged and is further im 
pressed by the left Windings of repeating coil 
f62 upon the input circuit of amplifier 623. 
The speech current is now amplified by amplifier 
623 and if the calling announcement trunks 
have been cut through is impressed upon a cir 
cuit extending from the output circuit of ampli. 
fier 623 over conductor f 624, upper normal con 
tacts of test jack 508, conductor 509 through 
resistance 50 of the Wheatstone bridge, con 
ductor 5 f, the upper inner contacts of a relay 
of distributing circuit 504 corresponding to re 
lay 202, through the repeating coil thereof cor 
responding to repeating coil 203 and returning 
over the inner lower front contact of such relay, 
conductors 52 and 53, lower normal contacts 
of jack 508 and conductor 625 to the output 
circuit of amplifier 623. Similarly the speech 
current passing through the right windings of 
repeating coil 658 is impressed thereby upon 
the cable loop including the left windings of re 
peating coil 1658, trunk conductors 65 and 1652 
and the right windings of repeating coil 66, 
is further impressed by the left windings of re 
peating coil f65 upon the loop including the left 
windings of repeating coil 167 across which loop 
an equalizer circuit 672 is bridged, and is fur 
ther impressed by the left windings of repeating 
coil 67 upon the input circuit of amplifier 673. 
The speech current is now amplified by amplifier 
673 and is impressed upon a circuit extending 
from the output circuit of amplifier S7.3 over 
conductor 674, lower normal contacts of test 
jack 558, conductor 559 through resistance 542, 
conductor 52, thence as traced through the re 
peating coils of the announcement trunks, re 
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2,218,511. 
turning over conductors St and 563, upper 
normal contacts of jack 558, and conductor 65 
to the output circuit of amplifier 673. The 
speech current is thus transmitted over both 
channels, the windings 540, 514 and 542 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 5 and 
52, a bridged series of resistances 55 is pro 

vided, the total resistance of Which may be ad 
justed by the associated straps 56. Monitoring 
on the input to the announcement trunks may be 
accomplished by plugging a monitoring headset 
into monitoring jack 5, the tip and ring 
springs of which are connected to conductors 5 
and 52. When the plug of the monitoring 
headset is inserted into jack 57, ground is ap 
plied over the alternate contacts of the jack to 
conductor 505 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 58 has 
its moving coil connected to opposite junction 
points of a rectox bridge 519, the other junction 
points of which are connected by resistances 520 
and 52 to conductors 509 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 626 to battery, 
thereby operating relay 626. The pointer after 
engaging its contact is held to maintain the cir 
cuit of relay 628 closed by engagement with the 
end of a permanent magnet 523. The other of 
these relays 568 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 570 and 57 to conduc 
tors 559 and 563, 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 524 to battery 
thereby operating relay 524. The pointer after 
engaging its contact is held to maintain the 
circuit of relay 524 closed by engaging With the 
end of a permanent magnet 573. 
When the start relay 605 operated to perform 

the functions previously described, it also estab 
lished a circuit from ground over its No. 6 Con 
tacts and conductor 62 to the armature Spring 
of interrupter 525 of the timing circuit S.26 
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 628 
also extending to the timing circuit. Similarly 
relay 605 connected ground over its No. 4 con 
tacts and conductor 677 to the armature Spring 
of an interrupter, corresponding to interrupter 
525, of the timing circuit allocated to the lower 
channel and indicated by the box designated 576 
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 common driving motor (not 
ShOWn). 

Considering the timing circuit 526 allocated 
to the upper channel and disclosed in full, as 
soon as the interrupter 525 closes its contacts, 

23 
a circuit is established from ground on conductor 
62. Over Such contacts, the inner left back con 

tacts of slow-to-release relay 527, through the 
left normal contacts of relay 528, through the 
winding of relay 529 and resistance 530 to bat 
tery and through the winding of relay 528 and 
resistance 53; to battery. Relay 528 there 
upon operates and locks over its left alternate 
contacts, the Outer left back contacts of relay 
A52 and conductor 628 to ground as traced, 
but relay 529 does not operate since its winding 
is shunted at this time by ground applied over 
the contacts of interrupter 525 and over the 
right back contacts of relay 529 to a point be 
tween the winding of relay 529 and resistance 
539. As soon thereafter as the interrupter con 

tacts open, the initial Operating circuit of relay 
528 is opened and with relay 528 locked Oper 

ated, a circuit is closed from ground on con 
ductor 628 over the outer left back contacts of 
relay 527, the left alternate contacts of relay 
528 through the winding of relay 529 and re 

sistance 530 to battery and relay 529 operates. 
When relay 528 operates but before relay 529 
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 532, conductor 
: 533, winding of relay 629 to battery at the back 
contact of relay 626 if the Speech detecting 
relay 58 of the upper channel has not detected 
speech thereon and consequently relay 626 is 
not operated. It will be assumed, however, that 
speech current is detected by relay 58 and that 
relay 626 is therefore operated and that conse 
quently relay 629 does not operate at this time. 
Interrupter 525 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 527, the 
left front contacts of relay 529 to a point be 
tween resistance 53 and the Winding of relay 
528 thereby shunting down relay 528 which 
now releases. With relay 528 released, relay 
529 is held operated in a circuit from battery 

through resistance 530 and its winding, the left 
normal contacts of relay 528, the inner left 
back contacts of relay 527, the closed contacts 
of interrupter 525 to ground on conductor 627. 
With relay 528 released and relay 529 operated, 
a circuit is now established from ground at the 
right back contacts of relay 528 over the right 
front contacts of relay 529 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 527 to ground on conductor 628. After 
another four seconds interrupter 525 opens its 
contacts thereby releasing relay 529. After an 
other 116 seconds, the contacts of interrupter 
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A 525 again close, reestablishing the previously 
traced operating circuits for relays 528 and 
529. 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 532 
to battery through the winding of relay 534 
Which now operates and locks to ground at the 
outer right front contacts of relay 532; closes 
at its outer right front contacts an obvious oper 
ating circuit for relay 527; closes at its inner 
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right front contacts an obvious energizing cir 
cuit for release winding 535 of the Sensitrol re 
lay 58 for nullifying the magnetic attraction 
of the permanent magnet 523 thereof, and at its 
outer 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 
$525 to ground on conductor 62, opens at its 
left back contacts the locking circuits of relayS 
528 and 532 whereupon relay 528 releases at 

once and relay 532 releases after an interval and 
at its Outer right front contacts establishes an 
additional shunt around the coil of relay 5i 8. 
As soon as relay 532 releases, it in turn releases 
relay 534 which opens the circuit of the restoring 
winding 535 of relay 58. With relay 534 re 
leased and relay 527 still operated, ground is 
applied over the inner right back contacts of 
relay f34, inner right front contacts of relay 
527, to conductor 536 but without effect at this 

time, since relay 629 Was a SSumed 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 527 to conductor 
53 but without effect since relay 626 has re 

leased. On the next opening of the contacts of 
interrupter 525, the locking circuit of relay 527 
is opened and relay 52 releases after an inter 
val, removing the shunt from the coil of relay 
58 whereby relay 5:3 again operates if Speech 

current is detected and again operates relay 626. 
With relay 52 released, the timing circuit is 
prepared for recycling which is started when in 
terrupter 525 again closes its contacts after 
another 12 Second interVal. Thus at Six minute 
intervals the Sensitrol relay 58 is conditioned 
to test 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 
, Of the timing circuit 526, the Sensitrol relay s 
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58 has not responded thereby indicating that 
no speech is being transmitted over the upper 
channel and that therefore relay 626 is not 
operated. When, therefore, during the cycle the 
previously traced circuit of relay 629 is estab 
lished, relay 629 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 52 operates and relay 
53t releases and ground is applied thereby to 

conductor 536, a circuit is completed over the 
inner lower front contacts of relay 629 through 
the Winding of relay 620 to battery. Relay 620 
Will thereupon operate and lock over its inner 
upper front contacts to ground at the lower front 
contacts of relay 629. Relay 620 also connects 
ground over its uppor front contacts to the Op 
erating circuit of alarm relay is which there 
upon Operates to close the minor alarm circuits 
to indicate that Oae of the channels has become 
defective. At its lower back contacts relay 620 
removes one ground connection from conductor 

26 extending to the distributing circuit 504. 
In a similar manner, if during the cycling of 

the timing circuit, 5 is the Sensitrol relay 568 
has not responded, thereby indicating that no 
speech reception is being transmitted over the 
OWer channel and that therefore relay 524 is 
not operated, When the circuit of test relay 538 
is established, relay 538 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 586 through the 
operation of the relay thereof corresponding to 
relay 52 and the release of the relay thereof 
corresponding to relay 534, a circuit is estab 
lished for relay 50 which thereupon operates, 
locks under the control of relay S38, opens at its 
back contacts one ground connection to conduc 
tor 506 and at its upper front contacts connects 
ground over conductor 539 to the circuit of 
alarm relay 664. Relay 664 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 620 and 50 be 
operated, all ground connections to conductor 
596 will be removed thereby signaling the dis 

tributing circuit 504 to cut through no more 
announcement trunks. Alarm relays 64 and 
664 Will also be operated thereby closing the 
major alarm circuitS. 

If during a timing cycle of timing circuit 526, 
the Sensitrol relay 58 does not release, indi 
cating a failure of such relay and relay 626 
therefore remains operated, the connection of 
ground to conductor f37 upon the operation of 
relay 52 and the release of relay 534 will con 
plete a circuit over the front contacts of relay 
626 through the winding of alarm relay 64 

to operate the minor alarms and similarly if 
during the timing cycle of timing circuit 576 
the Sensitrol relay 568 does not release, indi 
cating a failure of such relay and relay 524 
therefore remains operated, the connection of 
ground to conductor 587 upon the operation of 
the relay corresponding to relay 527 and the 
release of the relay corresponding to relay 534 
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 f626 or 524 will be again oper 
ated thereby releasing operated relays 629, 620 
and 6 4 or operated relays 1538, 507 and 664. 
Should all waiting calls be served, the distrib 
uting circuit 5 is will remove ground from COn 
ductor 505 thereby releasing relay 605 which 
in turn releases the supervisory relays 62, 607, : 
662 and S5 of both channels and relays 63 
and 663. With both relays 607 and 657 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 609 and 659 over 
which the speech transmission over the inter 
exchange trunks 68, 6.2, 65 and 652 may 
be tested; test jacks 60 and 1680 giving access 
to the input windings of repeating coils 6f 
and 66 and test jacks 630 and 680 giving 
access to the input circuits of amplifiers 623 
and 63. 
The maintenance man may test the volume 

level output of amplifier 623 by the dial type 
volume indicator 63 by operating key 632, 
may check the Volume level output of amplifier 
63 by operating key $82 and may check the 
Volume level On the trunk conductors 5 and 
5f 2 by operating key 633. If key 632 is oper 

ated, the volume indicator 63 is bridged across 
the Output circuit of amplifier 623 from con 
ductor 624 over conductor 634, inner upper 
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contacts of key 632, inner upper normal con 
tacts of key | 682, inner upper normal contacts 
of key | 633, through resistances 635 and 636, 
through the volume indicator 63 over the lower 
normal contacts of key 633, the lower normal 
contacts of key 662, the lower contacts of key 
is32 and conductor (3 to conductor 625. If 
key 682 is operated, the volume indicator 63 
is bridged across the output circuit of amplifier 
is 3 from conductor 64 over conductor 684, 
the upper alternate contacts of key 682, the 
upper normal contacts of key 633 through re 
sistances 635 and 636, through the Volume in 
dicator 63, over the lower normal contacts of 
key $33, the lower alternate contacts of key 
S82 and conductor 68 to conductor 65. If 

key 533 is operated, the volume indicator 63: 
is bridged across the output trunk conductors 
from conductor 5 over conductor 569, inner 
upper alternate contacts of key 33, through 
resistances S35 and 36 and volume indicator 
$3, thence over the lower alternate contacts 

of key 633 and conductor 54 to conductor 
52. The operation of any one of the keys also 

bridges resistance 638 across the volume indi 
cator 63. It is to be noted that through the 
arrangement of the contacts of the keys, the 
volume indicator 63 can be connected at any 
time to only one test point. 
Although Only one auxiliary exchange area, 

has been illustrated, it is to be understood that 
Several Such area.S With equipment similar to 
that disclosed in FigS. 15 and 6 could be served 
from the main exchange area, in which the an 
in Cunceinent bureau is located. 
What is claimed is: 
1. 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 multi 
pled to Said bureau, means in said offices for 
Concurrently extending connections from call 
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 time interval for trainSitting 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 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 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 there with to said bureau, 

the elapse of a time interval for transmitting a 
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. 

3. In an announcing systern, 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 Of 
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 
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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 25 
said trunks responsive to said reversing signal 
for preparing Said trunks to disrupt Said transmis 
Sion path thereover, means at said distributing 
point for thereafter transmitting a cut-off 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 
terexchange trunks, means in said offices for 
Concurrently 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 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 terminating in said offices, a 
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between said exchanges and multipled at said 

5 

first exchange to said bureau, a plurality of an 
nouncement 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, Eleans at 
said distributing point operative whenever one 
or more of said announcement trunks is in a 
calling condition and said bureau is conditioned 
for transmitting announcements for establish 
ing a Supervisory 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 plurality 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 one or more 
of 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, neans 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 pleventing 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 in eans 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 interexchange 
trunk. 
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8. 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 
interexchange trunks, means in said offices for 
Concurrently 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 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 tinning means in 
dividual thereto, means periodically controlled by 
each of Said tinning 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. 

9. In an announcing system, a first exchange 
area, having a central announcing bureau, a 
Second exchange area, having a plurality of offices, 
Subscribers' 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 tinning 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, sub 
Scribers' lines terminating in said offices, a plu 
irality 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 area 
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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said interexchange trunks to said bureau, means 
in said latter offices for concurrently extending 
connections over said second trunks to Said bul 
reau, 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 
trolled Over 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 plurality of trunks 
to said bureau and means controlled by the es 
tablishment of said . Supervisory circuit.S 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 Spaire, 
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 ain 
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 bureau, a plurality of offices, tiru Yaks 
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 out of 
service in reserve, Switching means for SUIC 
cessively placing different pairs of Said inachines 
in service, a speech level indicator a SSociable 
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 nachine. 

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 buserau any two of 
which may normally be in Service, one connected 
to Said trunks and one maintained as a Spare, 
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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 Sparena 
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 
fro Service. 

15. 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 lay normally be in service, one connected 
to said trunks and One maintained as a Spare, 
the renaining 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 
imajor 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 buireau 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 
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 lanp When any machine is in service, 
a Speech level indicator associable with an in 
Service nachine While it is connected to Said 
trunks, means Controllied 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 
neans 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 Spaire, the remaining machine 
being held Out of Service in reserve, Switching 
means for successively rendering different pairs 
of said machines available for service, a nonitor 
ing operator's turret having a record erasing key, 
a recording key and a recording transmitter 
thereon, means responsive to the operation of 
said era.Sing key for controlling the erasure of 
the-records. Of the tapes of the spare and reserve 
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machines, means responsive to the operation of 
said recording key for connecting Said transiinit 
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 tape announcing machines at said 
bureau any two of which nay 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, OW Speech level lanp, a high 
speech level lamp and a recording transmitter 
thereon, means responsive to the operation of 
said erasing key for controlling the erasure of 
the records on the tapes of the Spaire 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 a SSociating 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 to reseWe, 
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 announcing System, a central an 
nouncing bureau, a plurality of offices, trunks in 
coming to Said bui'eal fron Said offices, three 
magnetic tape announcing machines at Said 
bureau any tWO of Which nay 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 easure 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 said 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 
COrning to Said bui'eau 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 Spaire, the remaining 
machine being held out of service in reserve, 
SWitching means normally operative for suc 
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 aid 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 
nCuncing 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 achine 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 
In eans 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 aid 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 said 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 
nachines and neans for flashing the lamp of 
any inachine 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 
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connection cf said transmitter with the jack al 
located to the nachine in Service for disconnect 
ing said machine fron said trunks and for con 
necting said transmitter to said trunks, means 
i.esponsive to the operation of said erasing key 
for erasing the records from the tapes of Said 
Other machines and means responsive to the op 
eration of said recording key for connecting 
said transmitter to said other machines whereby 
a meSSage is simultaneously manually trans 
mitted to Said trunks and is recorded on the 
tapes of the machines at the time associated with Said transmitter. 
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24. In an announcing system, a central an 

nouncing bureau, a plurality of offices, trunks 
inconing to Said bureau fr’O: Said offices, an 
nouncing machines one of which is in service 
and coanected to Said trunks and another of 
which is maintained as a spare, a manual trans 
fer key and means controlled thereby for trans 
ferring said trunks from connection with the 
machine in Service into connection. With the Spare machine. 

WILLIAM BENNETT. 
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