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31 Claims. 
This invention relates to telephone systems 

and particularly to systems in which toll or long 
distance connections are established in part by 
means of automatic switching apparatus. _ 
‘The objects of the. invention are to simplify 
the operations required for establishing, super- 
vising, and releasing the various kinds of con- 
nections involved in toll service and incidental 
thereto; t6 obtain.economies both in the opera- 
tion of the system and in. the equipment em- 
ployed; to enable a reduction in the time re- 
quired by the operators in handling the connec- 
tions; to make possible the application of auto- 
matic switching to existing toll equipment; and 
in general to increase the efficiency and other- 
wise to improve systems of this character. 
Numerous systems have been Proposed hereto- 

fore for the extension and completion of toll 
connections by means of automatic switches. In most cases an originating toll operator. at the 
outward end of a toll line is equipped with means 
for sending selective signals or pulses over the 
line to operate switches at the inward end either 
to complete the connection through a local of- fice to the called line or to extend the connec- — tion over one or more successive toll lines-in se- 
ries to still further distant points and there to 
complete the call over the switches in the local 
called office. While this method reduces the 
manual switching at the inward and interme- 
diate points, some additional effort is necessary 
on the part of the originating operator. Also 
special provision must be made for the transmis- 
sion of the switch operating signals over the toll 
lines, for the supervisory signals, and for re- 
lease of the connections at the completion of .con- versation.. ; ; 

According to the present invention the ad- 
vantages of these prior systems are retained by 
providing each toll office with automatic switches 
for establishing. the necessary connections for 
outward, inward terminating, and inward through 
calls. And the disadvantages incident to the’ 
operation and release of the automatic switches 
by means of control signals transmitted over the 
toll lines are obviated by providing each toll op- 
erator’s position with a keyboard, common to 
the toll lines served by her position, for setting 
up ina common switch-controlling register or 
marker the wanted designations communicated 

.to her in the usual way over the toll line by: the 
distant toll operator. These circuits, are so ar- 
ranged that the usual signals sent over the toll 
line, such as the original calling signal, the re- 
ring, ring-back, flash, and disconnect signals, as- 

(CL 179—27) 

Sociate the operator’s position and telephone set 
automatically with the toll line over which the 
signal has come in order that she may give it 
attention. When the operator has received the 
‘called-line designation, and has recorded it in 5 
the marker or sender, her position is released and 
made ready for further calls. Also her position 
is equipped with a release key for releasing the 
position after having performed any one of her 
supervisory functions and with a signaling key 10 
for sending calling signals to the distant toll 
operators. The toll operators’ positions are thus 
placed on a cordless basis, the operators are re- 
lieved of the task of manually establishing and 
disestablishing the connection with cord circuits, 15 
and their positions are equipped with keys and 
signal lamps whereby they are able to perform 
easily and with a minimum of time expended 
all the functions involved in connection with a 
toll call. A particular advantage. of this system o9 
is that it is possible to utilize the toll line cir- 
cuits now in common use, such as the well- 
known ring-down lines, without material altera- 
tion in the circuits themselves and with sub- 
stantially no changes in the operating practice. 95 

A feature of this invention is a system in which 
a toll line incoming to a toll office terminates 
in two separate switches, one of which serves to 
extend the incoming line over a toll-switching 
circuit to a local office in case the call is a ter- 
minating one, and the other of which serves to 
extend the incoming toll line to an outgoing 
toll line to a distant toll office in case the call 
is a through one. The particular one of the 
switches taken into use is automatically deter- 95 
mined by the circuits at the position of the toll 
operator who attends to the incoming call and 
records the wanted-line designation on her key- 
board. The selective switch that serves for ter~- 
minating calls is controlled by one marker, and 49 
the switch for through calls is controlled by a 
second marker. As soon as the wanted-line des- 
ignation is set up on-the operator’s keyboard, the 
Proper one of the two markers is chosen auto- 

‘matically, according to the designation on the 45 
_ keyboard, and the designation is transferred to _..- 
that marker. 

Another and related feature is a system in 
which the office code designation is transferred 
as above menitioned from the operator’s position to 50 
the marker for selectively operating the switches 
to extend the incoming toll line to an outgoing 
‘circuit, which may: be a toll switching trunk 
leading to a local dial office, and in which the 
called line designation that the operator also 55 

30
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15 

2. 
set upon on the keys is transferred over the con- 

nection thus made through said. switches to a 

recording register associated with the outgoing 

end of the seized toll switching trunk. This reg- 

ister then controls the switches in the local dial 

- office to complete the call. 

Another feature related to those above men- 

tioned is a provision whereby the marker is able 

to determine from the designation code it re- 

ceives from the keyboard position whether it will 

be necessary for:the position to send out over the 

connection to be extended under control of the 

marker any further designations that may be re- 

corded on the keyboard, such as the numerical 

designations of the called line. If no further des- 

ignations are to be forwarded, the marker pre- 

pares the operator’s position for immediate re-_ 

'; Jease from the toll line and then disconnects itself 

.-from the position. . If a further 

20 
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- released in any well-known manner. 
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-as the group remains 

designation is to 

be sent out from the position, the marker re- 

leases itself from the position without preparing 

the position for release from the line. In this 

case the position is released under its own control 

after it has completed the transfer of the nu- 

merical designation to the register in the toll 

Another feature is the provision for releasing 

a terminating connection automatically without 

assistance on the part of the terminating toll 

operator, When the called subscriber hangs up 

his receiver, the connection in his local office is 

This sends 

toll line at the terminating toll 

office, causing the automatic release of the 

switches therein that extended the inward toll 

line to said local office. 

Another feature is & system in which the 

marker when seized to extend a call to a toil 

line group is apprised at once if all lines in the 

group are busy and, without testing the group, 

sends a busy signal to the operator’s position, 

omits to prepare the position for release from 

the incoming toll line, and automatically causes 

said incoming toll line to be connected through 

the switches to an idle overfiow circuit. The 

operator then notifies the originating toll operator 

of the busy condition and releases her position 

from the line. The guard lamp on the operator’s 

position, individual to the toll line, flashes as long 

busy. When a line in the 

desired group becomes idle, the operator causes 

her position to be associated with the waiting in- 

coming toll line and sets up the number again 

on her keyboard in a second attempt. 

A related feature is a provision for notifying 

the marker when all toll lines in the wanted group 

are busy and all overflow circuits are busy. In 

this event, the marker extends the inward toll 

line to a master busy circuit. 

Another feature of the invention is a provision 

for-placing toll-line groups on a circuit-request 

basis. This is accomplished by closing a key, at 

the circuit request position, individual to the 

group. When a marker is seized for a call to this 

group, it immediately recognizes that this group 

is on request, omits to test the lines of the group 

regardless of whether they are all busy or not, 

notifies the inward. toll operator who set up the 

number on her keys, and automatically extends 

the incoming toll line to the circuit-request op- 

erator over an order, circuit. The inward op- 

erator’s position is now-released, and the request 

operator communicates with the originating toll 

operator and explains that there will be a delay. 

The connection is then released. When the call 

a signal to the 

‘connecting 

2,161,376 

thus assumed is the next to be served, the request 

operator connects her position to an auxiliary 

circuit which has access through the 

switches to the toll lines. She then sets up on 

her keys the code for the toll lines leading back 

to the toll office that originated the call, obtains 

the operator who has the original ticket and noti- 

fies her that the call will be extended as soon as a 

line becomes idle. When a line in the desired 

group does become idle, the request operator sets 

up the code on her keys, and this code is trans- 

ferred to one of the markers to extend the other 

end of her auxiliary circuit to the idie toll line in 

the desired group. This time the marker recog- 

nizes that the call is being made py the request 

operator and proceeds to test the lines and find 

an idle one and then complete the connection 

through to such idle line. 

Another feature is an improved and simplified 

circuit for controlling the transmission imped- 

ance of the toll lines. . 

These and. other features will be discussed more 

fully in the following detailed description. 

To illustrate the features of the invention, ref- 

erence may be had to the accompanying drawings, 

in which: 

Figures 1 to 4, arranged as indicated in Fig. 31, 

show diagrammatically the circuit: arrangement 

of a toll system, and in which Figs. 5 to 30, in- 

elusive, when arranged as shown in Fig. 32, dis- 

close the detailed circuits of said system. Con- 

sidering Figs. 5 to 30 more particularly: 

Fig. 5 represents a calling “A” subscriber in a, 

local manual telephone office. In the lower right- 

hand portion there is represented an incoming 

tandem trunk of an adjacent toll office, and in 

-the upper right-hand portion an outgoing trunk, 

known as a TX trunk, from said toll office to said 

manual office; 

Fig. 6 shows in schematic form the elements of 

a toll board, cordless link, and operator’s tele- 

phone circuit; and Fig. 7 a key set and marker 

for said toll operator; 

Fig. 8 indicates the toll district and. office 

cross-bar switches subject to the control of the 

cordless toll operator of Fig. 6; and Fig. 9 one 

end of a two-way ring-down toll line circuit; 

Fig. 10 represents the other end of the two- 

way ring-down toll line circuit in a second toll 

office; . 

Fig, 11 along the left-hand margin shows sche- 

matically means for automatically distributing to 

switchboard paths the calls that come in over 

~ two-way ring-down toll lines in the second toll 

office. The remaining portion of Fig. 11 and all 

of Fig. 12 represent one of said switchboard paths, 

controllable by the toll operator either on through 

or terminating connections; 

Fig. 13 represents the position and telephone 

circuit of the regular toll operator in the second 

toll office; ; 

Fig. 14 represents a 4-digit storing; transfer, 

and register circuit; 

Fig. 15 shows a portion of the second toll op- 

erator’s numerical key set; 

Fig. 16 shows a portion of the second toll op- 

erator’s subscriber number storing circuit; 

_ ‘Fig. 17 represents district and office crossbar 

switches used in completing terminating calls 

via toll switching trunks to adjacent dial office 

subscribers such as shown at B in upper right 

corner of drawing. There also is shown in lower 

right portion a TX trunk circuit outgoing to 

manual office subscribers such as shown at C; 
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Fig. 18 indicates a marker for controlling said 

district. and office switches of Fig. 17; 
Figs. 19 and 20 show the switchboard pith of 

a circuit request operator in the second toll office 
used in completing delayed calls: 

Figs. 21 and 22 represent district and office 
crossbar switches assigned to handle only 
through calls to a third toll office; 

Fig. 23 indicates, schematically, connecting 
relays that attach decoder-markers for provid- 
ing the toll or request operator with means for 
setting. up toll connections: 

Fig. 24 shows an office crossbar switch, a mas- 
ter busy circuit, and outgoing toll line e’rcuit 
for handling overfiow calls, and delayed calls to 
another toll office; 

Fig. 25 represents office crossbar s¥itches to- 
gether with associated through toll line c'rcuits, . 

order wire to - individual overflow circuit, and 
request operator.. . 

Figs..26, 27 and 28. together, represent a de- 
coder-marker available to the regul-r toll oper- 
ator or circuit-request operator of the s-cond 
toll office for use on through calls to a thi-d toll 
office. : 

Fig. 29 shows a portion of the request oper- 
ator’s numerical key set. : 

Fig. 30 shows a portion of the request oper- 
ator’s digit storing and transfer -circu't tcgether 
with said operator’s telephone circuit. - 

GENERAL DESCRIPTION 

Referring ‘to Figs. 1 to 4 inclusive, there is 
shown a schematic diagram of the assembly of 
all the various pieces of apparatus and circuits 
that together form the toll system uced to illus- 
trate this invention. In said system the build- 
ing up of toll connections, instead of be‘ng under 
control of a long distance operator in the near- 
est toll office, is decentralized and vested in a 
special dial or keyset operator at local dial cffices 
or with an “A” operator in the local manual 
office at which the call originates. Instead of 
the usual trunk and cord circuits at the various 
toll offices, machine switching equipment of the 
crossbar type is provided under control of toll 
operators to enable them to readily and quickly 
supervise the toll connections. Except for small 
toll offices, some of the switchboard positions 
are fitted with what may be termed single~chan- 
nel equipment while others are fitted wilh multi- 
channel: equipment. . 

Single-channel switching equipment is provid- 
ed for those positions handling calls which do 
not require further attention on the part of the 

Said calls include inward calis 
from terminal-only toll lines, inward and {hrough 
toll calls from full-supervision toll Jires, and 
calls incoming from local manual officzs for ex- 
tension over toll lines to tandem or through toll 
points. On all single channel positions the cord- 
less operator is automatically released after she 
has finished setting up a connection. If said 
connection requires the attention of an op°rator, 
as it would in case the originating eperator re- 
rings on the connection, a link circuit automati- 
cally seizes the toll circuit and connects it to an 
idle cordless operator. Said operator. may or 
may not be the same one who first set up the 
connection. This is not objectionzble since 
whatever werk needs to be done con be per~ 
formed by one operator as well as another, as 
indicated to the operator by lamps. 

Multi-channel position switching equipment Is 
provided where the toll position is also required 

; 3 
to receive calls from toll offices over ringdown 
toll lines subject to extension to other toll offices. 
Toll lines terminating at these positions are often 
costly and the time element valuable so that it 
is. generally the practice to require these oper- 
ators to go in on through connections and super- 
vise from time to time. A call on any incoming 
toll line circuit, such as circuit 280 of Fig. 2, 
therefore remains under the supervision of some 
particular assigned operator throughout the du- 
ration of the connection. Said positions, how- 
ever, may also receive and complete toll calls 
terminating in adjacent dial and manual offices. 

Switching equipment also is provided at one 
or more switchboard positions, referred to here- 
inafter as circuit request or delayed through po- 
sitions, which enables calls to be completei on a 
delayed basis. If, for example, a multi-channel 
position is unable to extend an incom'ng call 
because ali toll lines to the next office are busy, 
the call may be routed to a delayed through 
position where the operator either obtains infor- 
mation on the call or receives said information 
in ticket form from the through to'l operator. 
Later on when toll lines are available, said 
switching equipment enables the request oper- 
ator to build up a new connection back to the 
calling subscriber’s office, to extend the call for- 
ward to an operator at the next toll office, and to 
control all the supervisory features of said con- 
nection. 

The schematic diagram of the toll system 
shown in Figs. 1 to 4, inclusive, illustrates the 
switching means at three typical toll offices. To 
facilitate a full disclosure, only that portion of.- 
the switching means at any one office is shown 
that is involved in tracing certain typical toll 
calls. Furthermore, where there are operators’ 
key sets, decoder-markers, crossbar switches, 
trunks and ring-down toll lines having elements. 
correspondingly drawn or similarly indicated, 
they are to be assumed as having the same ad- 
justments and functions as those elsewhere de- 

. Scribed. In general the crossbar switches, the 
markers for controlling said switches, the marker 
connectors for connecting the markers to number 

‘registering mechanisms, such as keyboards or 
senders, and the frame connectors which’ serve 

_ to associate the markers with the crossbar switch 
frames, and the methods wherehy these switches 
are controlled in their selective operations may 
be the same. as those already known in the art. 
And for a more detailed disclosure of these 
marker-controlled crossbar. switch systems refer- 
ence is made to Williams Patent 1,553.347 of Sep- 
tember 15, 1925; and to the application of Car- 
penter, Serial No. 27,308. filed June 19, 1935, 
granted as Patent No. 2,093.117, Sept. 14, 1937. 
In order to further simplify the disclosure of the 
present invention, many of the detailed circuits 
necessary for the various controlling and testing 
operations involved in the establishment of the 
connections through the crossbar switches under 
the control of the markers have been omitted 
either entirely or partially inasmuch as the struc- 
ture and functions of this equipment is already 
known in the art. . For a complete disclosure of 
the details of the equipment thus omitted from 
the present drawings reference is made to the prior 
art patents cited herein and particularly to the 
Carpenter Patent No, 2,093,117, above mentioned. 
To aid in identifying the’ various pieces of ap- 
paratus, contacts and wiring, reference numbers 
have been assigned corresponding to the figure 
number on which they appear, 
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The tracing of terminating and through toll 

calls in these various toll offices as will presently 

be described, assumes a calling subscriber A in 

any well known type of local office, such as the 

manual! office indicated at the left margin of Fig. 

1. The “A” operator in said office completes long 

distance calls originated by A subscribers by in-- 

serting any standard manual cord circuit in-an 

ordinary outgoing trunk circuit 100, thereby auto- 

matically bringing the cordless operator of the 

first toll office in on the connection. As indi- 

cated in the lower half of Fig. 1, these calls are 

received in said toll office at single-channel oper- 

ator positions 103 to which connection is made 

through any common type of cordless board link 

circuit (0f which automatically finds a trunk 102 

carrying the incoming call, This toll operator 

listens for the called toll office code number to be 

passed to her by the calling manual A operator 

and is then automatically disconnected after set- 

ting up the code on her key set. Thereafter the . 

connection is automatically extended to a second 

toll office indicated in Figs. 2 and 4. The marker 

104 in the well known manner. controls the selec- 

tion of an idle path through district switches 115 

and office switches (16 for extending the call on 

trunk 102 to the outward end 105 of a two-way 

ring-down toll line 106 leading to toll office No. 2. 

Incoming calls from office No, 2 to toll office No. 1 

over toll line 106 would be connected to a multi- 

channel position indicated at 17. . 

If, as previously referred to, the call originates 

in a local dial office then the cordless operator 103: 

would be replaced directly by a sender circuit {21 

which would register the code number of the de- 

sired toll line group as set up by the originating 

dial or key set operator and the call from then 

on through the second toll office would be handled 

in the same manner as calls from a manual 

operator. 

Fig. 2 represents schematically a multi-channel 

operator position in the second toll office wherein 

an incoming toll call over toll: line 106 is re- 

ceived at the inward end by the toll line circuit 

200. By means of well known crossbar. call dis- 

tributing switching equipment indicated at 201, 

this and other calls automatically select an idle 

switchboard path 202 appearing before an idle 

inward toll operator, whose equipment is indi- 

cated at 203. A distributing system of this type 

ig shown in detail in Meszar Patent 2,059,596. of 

November 3, 1936. As will later be described the 

operator is connected to the switchboard path to 

.which the incoming cali has been connected, by 

means of multi-contact relays instead of by link 

circuits described for toll office No. ‘1. Said re- 

lays are operated automatically on incoming calls 

and by operation of a key whenever the operator 

wishes to supervise on the connection after same 

is established. 
The operator extends connections on the 

switchboard paths over one of two groups of 

frames of crossbar switches depending on 

whether the call is a terminating cail or one that 

requires being extended to a third toll office. The 

outgoing end of the switchboard path 202 there- 

fore appears both on primary district frame 294 

for terminating calls and on primary district 

frame 205 for through calls. Separate groups of 

decoder-markers are assigned to handle these 

calls, one of a group for terminating calls being 

indicated at 206 and one of another group for 

through calls at 207: The operator in toll office 

No. 2 upon receiving the wanted subscriber’s cord 

number from the originating manual A operator 

2,161,376 

sets up same on: her position key set and thereby 

automatically causes one of the two groups of 

markers to be attached to the’ position for han- - 

dling the call. A terminating toll call may thus 

pe traced through district crossbar switches 204 

and 208 and office switches 209 and 210 under 

control of decoder-marker 206.to the toll switch- 

ing trunk 21{ leading over trunk 233 to the called 

B subscriber in a local machine switching office 

indicated at 212. On connections of this kind, 

when the trunk is seized, an idle sender circuit 

indicated at 213 automatically attaches itself to 

the switching trunk 211 by means of link 214 and 

the numerical portion of the called subscriber’s 

number is then transferred from the position stor- 

ing circuit of the second toll operator to the sender 

which thereafter directs the switches in local 

machine switching office 212 to complete the con- 

nection. The operator in office No. 2 is auto- 

matically disconnected from the switchboard 

‘path as soon as she completes writing up the 

called number on her key set. If it were desired 

to complete a call to a subscriber C in a manual 

office such as indicated at 215, then the second 

toll operator would set. up only the code of 3 

digits on her key set and she would not be auto- 

matically disconnected, thus enabling her to pass 

the order to the manual operator. In this case 

she would disconnect herself from the switch- 

board path by the operation of a position wipe 

out key. However if switching trunks to manual 

offices are equipped with call announcing senders 

the operator would write up the complete sub- 

scriber’s number and be automatically released. 

The completion of a through call from the 

switchboard path 202 may be traced through. dis- 

trict switches 205 and 216 and office switches 21 

and 218 under control of the decoder-marker 207, 

to an outward toll line circuit indicated at 219 

or 229, thence over toll line 220 or 280 to the 

inward end 300 or 30f of the line in a third toll 

office indicated in Fig. 3. A terminating call on 

either one of these lines for a D subscriber in a 

local manual office such as 308 is handled at toll 

position 302 by means of a marker such as 303 

and crossbar switches 304, 305 and 306 in. the 

same manner as previously described when the 

call first reached operator position 203. Like- 

wise the call on either line 220 or 230 may be ex- 

tended to still another toll office by means of 

marker 309 and crossbar switches 310 and 3il 

to the outward end of another toll line circuit 312. 

The cordless operator’s equipment of toll office 

No. 3 as indicated in Fig. 3, may be assumed to be 

identical to that shown in Fig. 2 and which is 

typical of all through offices in.a system of this 

kind wherein on certain types of toll connections 

the operator may supervise at any time by oper- 

ating a key in the individual switchbeard path 

circuit and thereby bring her common control 

equipment into operating relationship with said 

path. 
Arrangements are 

facilitate the functioning of the decoder-markers 

by providing them at all times with information 

regarding the accessibility of a toll line group 

without the necessity of obtaining access to the 

office frame and making the usual test. Thus a 

toll line group busy circuit in the second toll 

office is indicated at 221 which together with the 

overflow circuit. indicated at 222 provide the de- 

coder-marker in this office with information; first 

as to whether all the outgoing toll lines in a 

given group are busy but with still an overflow 

path available; and second whether all toll lines 
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and overflow paths are busy, In which case the 
call is routed to a master busy circuit indicated at 
223 in the diagram. 

During busy hour periods when calls for seme 
groups of toll lines encounter considerable delay, 
indicated by lamps such as 408 individual to each 
group, it is desirable to route these calls to a 
special operator termed herein tthe “request op- 
erator”. Said calls will. be so routed as long as 
key 4017, individual to each group of toll lines on 
which traffic is delayed, remains operated. The 
operation of this key sets up a request condition 
in all of the markers having access to said group 
of lines. Thereafter when the marker receives 
the record of a call for this group, it omits to test 

-the lines and makes provision at once to extend 
the above toll call, for example, through the dis- 
trict frames 205 and 216 and the office frames 
224 and 225 to an order circuit 226 that is 
answered by the request operator throwing key 
405, thus bringing the call in on her telephone 
receiver 406. : 

The request operator in the system of this in- 
vention as illustrated in the second toll office 1s 
provided with a number of individual switchboard 
paths such for example as indicated at 403 with 
which she.is enabled to. build up connections back 
to originating subscribers and to extend such 
connections forward to called subscribers. or to 
succeeding toll operators if the. connection is 
required to be built up through other toll offices. 
The request operator is provided with a position 
circuit indicated at 404, that enables her to con- 
trol any individual switchboard path at will by 
means of a terminating decoder-marker such as 
206 for terminating calis, or markers such as 207 
and 400 for through calls. The request operator 
upon answering a call coming in over the order 
circuit explains the nature of the delay and then 
the originating “A” operator asks the through toll 
operator to either connect. the call over an alter- 
nate route or make out a delayed call ticket for 
passing to the request operator. Alternately the 
request operator may make out said ticket. 
Tickets of this kind are also received by the 
request operator from through toll. operator posi- 
tions on overflow and master busy circuit calls 
as previously explained. The request operator, 
therefore, in setting up delayed connections works 
from tickets which have been filed in the time 
order in which the calls originated. 

As indicated in the schematic diagram the 
request operator may complete a delayed call 
for an originating “A” operator in a nearby local 
office such as indicated at 245, by first connect- 
ing one end of the switchboard path through 
crossbar switches 204, 208, 209 and 210 to a TX 
trunk indicated at 226 and connecting the other 
end through crossbar switches 221, 228, 224 and . 
218 to one of the outward toll line circuits such 
as 229 leading out over toll line 230 to a third 
toll office whose circuits are indicated in Fig. 3.. 
She may also complete a delayed through call 
for an originating “A” operator in a distant 
manual office such as shown to the left in Fig. 1 
by first connecting one end of her switchboard 
path through crossbar switches 227, 228, 217, and 
231, to the outward toll line circuit indicated at 
232, thence over toll line 107 to the inward toll 
line circuit indicated at £08 in toll office No. 1, 
then through the crossbar switches 110, (11, £42, 
and (13 to the outgoing TX trunk indicated at 
{14. The other end of the switchboard path 403 
is then connected through crossbar switches 221, 
228, 224, and 218 to one of the outward toll line 

S 
circuits 219 or. 228. In either case the request 
operator usually first builds up the connection 
to the TX operator in the originating office in 
anticipation of obtaining an idle toll line although 
it would also be equally feasible for her to first 
build up the connection to the called subscriber 
before.completing the connection back to the TX 
operator. 

DETAILED DeEscrIPrion 

Having given a general description of the ap- 
paratus involved in this toll system and in order 
to give a complete understanding of the inven- 
tion, there will now be described how the A sub- 
Scriber, whose line appears in jack 500, before 
a local operator in the manual! office shown at 
the left of Fig. 5, obtains connection with sub- 
scriber B in a distant machine switching office 
shown in the right upper corner of Fig. 17. 
The operator in the local manual office answers 
the call with an ordinary type of common bat- 
tery cord circuit by inserting plug 534 in jack 
508. Upon learning that a distant subscriber 
Station is wanted, the operator takes up plug 535 
and inserts it in jack 501, thereby extending the 

_ call through the auxiliary trunk circuit 525 to 
the in coming trunk circuit in the first toll office 
shown in the lower half of Fig. 5. Relay 524 
under this condition operates from battery (not 
shown) in the manual cord circuit and closes 
the circuit of polarized bridge relay 521 toward 
the toll office thereby causing both relay 527 and 
relay 511 to operate over a path traced from bat- 
tery and ground through windings of relay 511, 
thence through reversing contacts on relay 512, 
left windings of repeating coil 515, back over 
conductors 530 and 53t, and toll tandem trunk 
529 to the auxiliary trunk circuit described above. 

Connection through first toll office 

The operation of relay 5if connects ground 
to lead §36, traced further through bottom outer 

. armature and back contact of relay 522, to bat- 
tery through winding of relay 516 which operates 
and thereby serves to start one end of an idle 
link to hunting for the incoming trunk with the 
incoming call thereon and the other end to hunt- 
ing for an idle cordless operator position. Since 
the specific features of this invention are not: 
involved, only a brief outline of the manner in 
which the cordless operator is attached via the 
link circuit shown in Fig: 6 is given. For a 
more detailed description of a system having 
switching links for extending incoming calling 
trunks to cordless operator’s positions, refer- 
ence may be had to Patent No. 1,619,250 to Dun- 
ham, dated March i, 1927. ; 

The operation of relay 516 at ‘its top outer 
make contact closes a circuit for operating re- 
lay 512 over a path traced from ground through 
said relay, top outer contact 548, top outer arma- 
ture and contact on relay 516, thence through 
resistance 517 to battery at bottom outer con- 
tact relay 520. The operation of relay 512 thus 
reverses the battery and ground supply through 
repeating coil 515 and traced back through the 
auxiliary trunk repeating coil 523 to the wind- 
ing of polarized trunk relay 527. With this po- 
larity the latter relay releases, thus removing 
the short circuit around the high resistance bot- 
tom winding of relay 524 and causing the super- 
visory relay in the manual operator’s cord circuit 
to release and light the called supervisory cord 
lamp. At contact 532 relay 516 connects ground, 
that is supplied to it from the top outer con- 
tact on relay 522, to start lead 533 for operat- 
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6 
ing relay 605. The latter relay represents the 

group relay of the trunk-finding end of the 

link circuit which serves to mark the commuta- 

tor segment of the level in which the trunk ap-. 

-pears and by operating other relays, not shown, 

serves to start the trunk finder switch arms 600 

to 604 hunting for the first incoming trunk whose 

relay 516 has operated. Upon finding said trunk, 

-arm 600 connects ground to lead 627 for stop- 

ping said switch. It will be seen that ground 

on lead 627 serves to operate relay 522 over a 

path traced through contact §38 on said relay, 

top inner contact on relay 516, thence through 

top winding of relay 522 to battery. Although 

the bottom outer contact on relay 522 opens the 

circuit of relay 516, the latter relay continues to 

remain operated over lead 6217 through the bot- 

tom inner contact on relay 516. Thereafter 

ground at the bottom inner contact of relay 522 

continues to hold relay 522 operated through its 

top winding to battery over a path traced through 

the top inner contact on relay 516. Relay 522 

operated. also locks through its lower winding 

and bottom outer make contact to lead 536, to 

which ground is connected by relay Sif. 

When the link has found the incoming trunk, 

relay 606 of Fig. 6 operates to close the circuit 

through to an idle operator position via arms 612, 

614 and 616 on the position finder switch end 

of the link, said switch having previously been 

started when the trunk finder started to hunt. 

The circuit is arranged to send, in any. well known 

manner, an order tone, back to the calling op- 

erator in the manual office who then passes the 

code for, or the name of, the toll office through 

which the desired subscriber can be reached. The 

talking circuit in this case, as extended over toll 

tandem trunk 529, is traced further over leads 

530 and 531, windings of repeating coil 515, 

through make contacts on relay 516, thence over 

leads 539 and 540, terminal / of trunk switch 

arms 602 and 603 through contacts on cut through 

relay 606, contact on relay 610, position switch 

arms 612 and 616, to operator’s telephone set 

repeating coil 625, through contacts of relays 618 

and position keys 619 and 620. 

The cordless operator proceeds to set up the 

code of the desired toll office on her key set, the 

apparatus for one digit: of which is indicated at 

the top of Fig. 7. As soon as she has completed. 

setting up the number, her telephone set and the 

office code storing circuit will be freed for another 

call. On calls to subscribers in adjacent local 

offices, not shown here, the cordless operator 

would set up the complete called subscriber’s 

number and in this case the subscriber’s number 

storing circuit would remain on the original con- 

nection until it had spilled the number into a 

sender on the outgoing toll switching trunk. 

When the operator has registered the first three 

digits, constituting the toll office code, a decoder- 

marker is connected to the operator’s position. 

The manner in which the marker connector, such 

as connector 116—T7IT, is operated to connect an 

idle marker, such as marker 720, to a digit regis- 

tering mechanism, such as a register sender or 

a keyboard, in response to the registering of the 

office code designation is disclosed in detail in 

said Carpenter application Serial No. 27,305, filed 

June 19, 1935. The district, frame 800—801 to 

which the incoming trunk of Fig. 5 is permanent- 

ly connected is indicated to the decoder by vir- 

tue of the fact that each district has associated 

with it a definite group of link circuits. As soon, 

therefore, as the decoder-marker 120 has access 

2,161,876 

to the district frame through the frame connec- 

tors indicated at 822 and 823, the:decoder causes 

ground to.be placed on lead 121, which as traced 

through arm 614 of the operator position switch 

and top outer contact on relay 606, arm 601 to 

lead 629, top armature and break contact of relay 

§20; contact 542 also on relay 520, to battery 

through relay 519, causes the latter relay to oper- 

ate. The operation of relay 519 at its top contact 

extends lead 121 as just traced to lead 543, to 

operate relay 827 for giving primary switch iden~- 

tification. Ground on lead 629 also may be traced 

through select magnet 802. 

When the crossbar equipment. of Fig. 8 has 

been selectively operated under the control of 

marker 12@ and the connection is to be cut 

through, ground is removed from lead 721 by the 

marker, allowing relay 520 to operate. This is 

due to the fact that when relay 519 first operated 

ground at contact 544 was connected to winding 
of relay 520. The latter relay, however, did not 

operate because of the shunt connected over lead 

545, bottom outer contact relay 519, to lead 543, 

‘to which the ground over lead 627 is also con- 

nected. Therefore, when ground is removed from 

lead 121, relay 520 operates and at contact 546 

locks to ground at top armature on previously 

operated relay §22, thereby remaining operated 

during the remainder of the connection. At its 

bottom outer contact relay 520 removes battery 
from resistance 517, thereby making the holding 

of relay 512 depend on battery through coil 628, 

traced further through contact on relay 606, 

trunk switch arm 603, lead 539, contact 54! on 

operated relay $16, and through upper right 

winding of repeating coil 515 to junction point 

with resistance §{7. At contact 547 relay 520 

connects ground to lead 548 for locking the hold- 

ing magnets 803, 804, 819 and 820 of the district 

and office switches when operated due to an idle 

outgoing toll line being found. At its top contact 

relay 520 opens the path over lead 628 to lead 543. 

Relay 520 also causes relay 519 to release, thus 

maintaining shunt lead 545 around relay winding 

520 in an.open condition. 

As soon as the decoder marker has determined 
that there is an idle outgoing toll line circuit in 

the group and that the circuit is not arranged for 

toll line dialing, it will free the operator’s tele- 

phone circuit for the receipt of another call. 

When a toll line such as shown in Fig. 9 is con- 

nected, battery on leads 630 and 549 through relay 

601 from the link causes a pulse of ringing cur- 

rent to be sent out on the toll line. This is accom- 

plished in the following manner: when connec- 

tion is first made to the toll line, Fig. 9, relay 906 

operates in a path traced from battery: through 

an
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907, lead 909 to ground at lower contact on cross- 

bar switch 817. Relay 906 at its left outer contact 

opens the lead to the group busy circuit. Relay 

906 at contact 919 opens the termination 905 from 

across the talking circuit in preparation for talk- 

ing and at its left inner make contact extends the 

battery path over lead 549, thence over lead 826, 

to lead 911. Said path is further traced through 
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ground through winding of ringing relay 902. 

The latter relay thereupon breaks the talking cir- 
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out for a definite time interval dependent on the 
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ing relay 902 of the toll line. At the end of said 
interval ground is connected through the left con- 
tact on relay 607 to the release magnet 609, there- 
by causing the link of Fig. 6 to release. Ground 
is thus removed from lead 627 causing relay 516 
of the incoming trunk to release and close the 

- talking circuit through to the connected toll] line. 

10 

Relay 902 is likewise caused to release, leaving re- 
lay ${2 connected through the top outer normal 
contact on relay 516 to leads 549, 826 and 911 as 
previously traced, so that any ringing signal re- 
ceived from the distant toll office will cause relay 

_ $08 to release and connect battery to said leads 
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for operating relay 512 and sending a signal to the 
originating manual operator. If the toll line were 
of the straightforward type said battery would 
continue to hold relay 512 operated until a ‘re- 
ceiver off hook signal is received. The originatin,. 
manual operator may ring on the toll line, thereby 
operating relay 513 which in turn operates relay 
518 to place battery on lead 55! to the toll line 
and furnish ground for holding line relay 511 
operated. Battery on lead 551 traced over lead 
549 causes ringing to be.sent over toll line 912. In 
this manner the call is extended to the incoming 
toll line circuit of Fig. 10 and thereafter requires 
no further attention from the cordless operator. 
In the case of ring-down toll lines, ground at con- 
tact 550 on relay 522 may be omitted, thus leaving 
the connection under the control of the originat- 
ing operator, that is, ground from relay 514 to lead 
536 through the bottom outer make contact of 
relay 522 alone holds the latter relay operated 
through the lower. winding. On straightforward 
toll lines ground at contact 550 on Telay 522 is 
connected, thus making it necessary for both the 
manual operator and cordless operator to dis- 
connect in order to break down a partially built 

' Up connection. 
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Connection through second toll office 

it has been assumed in describing the call thus 
far that. any idle operator in the first toll office 
may. serve the incoming call by means of the 
link circuit of Fig. 6. Said inward call having 
been described as extended to the incoming toll 
line of Fig. 10, it will now be assumed in tracing 
the call through the second toll office that sub- 
sequent supervision is required by the same op- 
erator who originally handled the call. In this 
case the incoming line is permanently assigned 
to a cordless operator’s position, each position 
having as many lines as the operator can handle. 
Among the circuits.of these calls are via grade 
lines: and combined via and terminating lines, 
the circuit of Fig. 10 representing one of the 
latter. In order to cut down the number of 
switchboard paths to which these lines connect, 
crossbar call distributing frames such as shown 
at the left in Fig. 11 are usually employed and 
for the purpose of description are only briefly 
indicated. For details of this equipment refer- 
ence may be had to the above-noted Patent No. 
2,059,596 dated November 3, 1936, to Meszar, For 
the purpose of this description one such switch- 
board path is shown in Figs. 11 and 12 arranged 
to connect with two groups of switch frames, one 
as shown in Fig. 17 for obtaining access to 
switching trunks and TX trunks and one as 
shown in Fig. 21 for reaching toll lines to a third 
toll office. The switchboard’ paths such as the 
ohe here shown are associated. with the operator’s 
equipment shown principally in Fig..13 by means 
of connecting relays represented by relays 1114 
and 1115 instead of by link circuits as described 

‘normal contact on relay 1007. 

7 

for the first toll office. Both of said groups of 
switch frames, which are of the crossbar type 
and which comprise district and office frames, are 
under the control of the cordless toll operator 
in the second toll office. . 

Toll operator answers 

There will now be described the manner in 
which the call that has been extended to the toll 
line of Fig. 10 reaches the cordless operator in 
the second toll office. When. a timed period of 
ringing current is sent out over toll line 912 by 
the toll line circuit Fig. 9 as previously described, 
said signal operates relay 1004 through condenser 
1003, thereby removing ground from the wind- 
ing of relay 1005. The release of the latter relay 
connects battery to lead 1009 which may further 
be traced through right inner armature and nor- 
mal contact of relay 1007 to ground through leit 
winding of relay 1006. The latter relay operates 
and through its right winding and two right in- 
ner contacts locks to ground through the left 

Relay {006 at 
its left armature transfers ground from the 
group busy circuit to lead t01/0 for starting the 
call distributing control equipment 1100. The 
locking ground for relay 1006 at contact 10/f is 
also used to ground lead 1018 leading to the asso- 
ciated office frame for making this toll line test 
busy to calls from the second toll office. 
When the call distributing control circuit 1400 

together with the ‘associated crossbar switch 
frames 1104 and #102 has connected the incom- 
ing toll line to an idle switchboard path, said 
toll line talking conductors may be traced from 

toll line 912 over conductors (012 and 1013, 
through armatures and back contacts on relay 
(002, conductors 1014 and 1015, through pad cir- 
cuit 1000, thence over conductors 1016 and 1017 
and through cali distributing switches 110! and 
{102 to conductors 1147 and #118 of the switch- 

board circuit. A circuit from battery through 
relay 1007 over lead 109 is also closed by the 
call distributing switches to lead {149 for cutting 
the switchboard path through to the operator. 
This circuit. is further traced over lead 1120, 
winding of relay {221 to ground at back contact 
of relay 1218. The operation of relay (221 at its 
left outer break contact removes ground from 
lead 1227 thereby making this switchboard path 
test busy to other incoming calls. Relay 1221 
at its left outer make contact closes ground to 
lead 1228 for operating series relay 1225 over a 
path traced through top outer contact of relay 
1145, left outer contact of relay (107, leads 112! 
and 1229, thence through top outer contact on 
relay {225 and through its own winding und 
bottom inner contact, through the bottom inner 
contact on similar intermediate relays and then 
through bottom inner contact of relay 1224 to 
lead 1231 to battery at back contact of relay 
1300 of the cordless operator’s circuit. When 
relay 1225 operates at- one of the bottom outer 
contacts, it closes battery to lead 1232 for oper- 
ating relay 1300. Since relay 1225 is associated 
with one particular switchboard path it will be 
evident that only one such path may gain access 
to the operator at a time, relay 1300 being used 
to open the battery that would allow other series 
relays to operate. Also if any switchboard path 
is connected to the operator, making her busy, 
one of the relays #224 to 1226 will be operated, 
thereby preventing ground that is on lead 1233 
from being closed to lead 1235 leading to the 
call distributing circuit. This prevents this par- 

, ticular operator position from being selected on 
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any other incoming call. Relay {225 once op- 

erated, locks through its own top outer armature 

over Jead 1256 and through resistance 1257 to 

ground at contact 1258 on relay 1218. 
The operation of relay £225 at its top inner 

contact closes a circuit for operating relay (14, 

traced from battery through said relay winding, 

lead 1122, top inner make contact of relay (225, 

thence through other similar relay contacts over 

lead #233 to ground on lower contact of relay (302. 

The latter relay is operated at this time due to 

the operator’s plug being inserted in telephone 

jack 1301. The operation of relay 1114 in turn, 

at contact 1123, closes a circuit for operating 

relay 1115 over a path traced from battery 

through lower winding of relay 1115, lead [152 

and bottom outer contact of relay 1225, thence 

over lead 1250 and through contact 1123 on relay 

£1414, lead 1124 to ground at bottom contact re- 

lay 1426 unless the operator’s sender circuits are. 

all busy. In the latter case relay 1426 would be 

operated, thereby preventing the connecting leads 

controHed by relay #115 from being closed 

through to the sender. In this way the two re- 

Jays $114 and 1145 connect a particular switch- 

board path through to the operator and associ- 

ated sender. All the leads necessary for con- 

trolling the switchboard circuit obviously pass 
‘through contacts on these relays and will be fur- 

ther traced in connection with the various circuit 

features that will presently be described. The 

operator is informed that a call has come in cn 

the switchboard circuit of Figs. 11 and 12 by the 

flashing .of the individual guard lamp {222 over 

a path traced from battery through lamp (222, 

left inner contact operated relay 1221, lead 11234, 

contact 1125, on relay (414 to ground at inter- 

rupter {i(f. The talking conductors (117 and 
{118 of the switchboard path from the calling 
manual operator are transferred at contacts 1126 
and {121 on relay 1114; thence over leads £128 and 
4129 to the operator’s telephone circuit. 
tone through coil 13!f at this time is sent back 
over the extended toll line to the manual “A” 
operator due to relay 1314 being operated over a 
path traced from battery through :said relay, bot- 
tom inner contact of relay 1325, top contact on 
operated relay 1302, to ground at contact on relay 
(114. The order tone is also transmitted ta the 
operator’s telephone set {303 through condensers 

“1313 and 1315 as an aural signal that an order 
may be anticipated from the manual A operator. 
Relay 1314 at its top inner contact in turn oper- 
ates a slow to operate relay {325 which at its 
bottom inner contact opens the circuit to relay 
1344, thereby cutting off the order tone. 
Relay 1325 at its top contact also connects bat- 

tery for lighting the common position lamp 1319 
to indicate to the operator that a switchboard 
path is connected. Said battery through top 

armature and top contact on operated relay 1322 

also lights position lamp 132{ to inform her that 

the call to which she is attached is a new call 

as distinguished from one previously connected. 

High resistance relay 1322 operates on new or 

incoming calls over a path traced from ground 
through its own winding, bottom normal contact, 

leads 1345 and 1132, contact 1134 on relay 1115, 

left inner armature and contact 1107, and con- 

tact. 1135 on same relay, thence through winding 

of relay 1109 and lead 1236 to battery at right 

outer contact on operated relay 1221. Relay 1109 

does not operate at this time because of relay 

1322 being high resistance. When relay 1322 

operates it locks through its bottom contacts 

Order - 
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through battery at top contact on relay §325 for 

the remainder of the time the switchboard circuit 

is connected to the operator. 

Toll operator sets up connection 

The manual operator upon hearing the order 

tone gives the number of the wanted subscriber B 
which to the second toll office appears as a sub~- 
scriber in the nearby machine switching office 

shown in upper right corner of Fig. 17, and is 

referred to as a terminating connection. The 

cordless toll operator of office No. 2 proceeds to 

write up the number on her key set, wherein 

two sets of code keys out of the usual three are 

shown in Fig. 15 and two of the usual four sets 

of subscriber number keys in Fig. 16. Since the 

connection assumed is a terminating one, the 

first of the code numbers as set up on the keys 

on Fig. 16 will be such that it fails to operate 

relay 1530 so that therefore relays 1116 and 1243 

receive no ground on which to operate. In the 

ease of through calls the first of the code num- 

bers would cause relay 1530 to operate and there- 

fore operate relays 14116 and 1213 as will later 

be described. Since the latter relays do not oper- 

ate, identification leads 1130 and 113! are there- 
fore grounded by relay (114 at its top outer make 
contacts, and in this way information is passed 

to the decoder as to which of the two district 
frames the switchboard path is to be further ex- 

tended. The code numbers in the wanted sub- 
scriber’s number thus cause the position to be 

associated with marker 1803 for controlling the 
terminating frames of switches 1700, 1705, 1710 
and 1715 over groups of leads designated (343, 
(344 all in a manner similar to that described 
in the above-noted Carpenter application, Serial 
No. 27,305, filed June 19, 1935, granted as Pat- 
ent No. 2,093,117, September 14, 1937. 

Key setting and digit storing of office code 

-It is assumed that a three-digit code, the first 
digit of which is always zero or 1 will be used 
for each group of outgoing toll lines. If, as in 
the case of the call now being traced, a code 
with a first digit other than 0 or 1 is set up on 
the key set, the digit storing circuit recognizes 
it as a local office code due to the failure of relay 
{530 to operate. When the third digit key of the 
code is operated a circuit is closed for causing 
the trunk decoder and marker (803 to be con- 
nected to the operator position through the de- 

coder connector switches 1800, (801 and (802. 
This path may be traced from ground through a 
make contact on any: one of the operated relays 
{514 to (514, to the lead (531, thence in series as 
indicated at 1532 through similar contacts on 

relays corresponding to the keys of the second 
digit storing circuit (not shown), lead 1533, 
through a contact on any one of the digit stor- 

ing relays (516 to 1519, corresponding to the 
third code digit, to lead 1534. Relay 1530 being 

normal, this path is further traced through the 
top armature. and back contact of said relay 

over lead 1535 to decoder connector switch 1800. 
Prior to the operation of the third code key 

the operator may correct a key setting by mo- 

mentarily operating sender wipe out key 1510 
which causes relay 1515 to operate and lock at 
its bottom winding and contact to any digit stor- 

ing relay that may be operated. Relay 1515 at 

its bottom break contact then removes the ground 
used to hold a digit storing relay operated. After 

the third code digit key is operated the operator 
may not be able to wipe out the position sender 
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‘terminating call. District frame (100—1705 pro- 

vides ‘access through office frames (11/0—(115 to 

toll switching trunk indicated at 1720, If a com- 

plete 7-digit code is set.up on the key set, as 
is assumed in the call being traced, access to the 

desired station is over toll switching. trunk !120 

and through local machine switching equipment 

as indicated at 1124 to (121 and the operator is 

therefore disconnected upon keying the last digit 

of the subscriber’s number, due to ground 

through top outer contact on relay 1418 oper- 

ating relay (338 as previously explained. The 

operator under these conditions is only recalled 

- under flashing or reringing conditions. 

16 If the call had been intended for subscriber 

C in a manual office such as shown in lower 

right portion of Fig. 17 reached over straight- 

forward trunks not. shown, only three code digits . 

would be set up on the key set and the operator. 

would remain on the connection in order to pass 

-the subscriber number to the manual operator. 

The operator at toll office No. 2 in this case is 

therefore not disconnected until the position re- 

lease key 1341 is operated. 

‘When the decoder-marker has obtained access 

to the district frame through connector switch 

1134 over leads indicated at (136, ground is 

placed on lead 1133 from the decoder, which is 

traced further over lead 1132, contact (134 on 

relay 4145, and left inner armature and contact 

of relay (107, thence through contact [135 on 

relay (107 and through winding of relay {109 to 

battery on lead 1236 as previously traced. Relay 

(109 thus operates and at its left contact passes 

the operating ground for relay. 1109, traced above, 

to the district frame over lead i144, normal con- 

tact 1157 on relay (116 and lead 1158 to battery 

through a_relay {13 on ‘the district frame 1700 

in order to identify the primary switch to the 

decoder. ‘The decoder returns ground over con- 

ductor 1132 back over the circuit just traced to 

hold relay 1131 and removes ground from lead 

1133 as previously traced through the position. 

Relay 1107 remains shunted by the ground either 

on lead -#133 or 1158 through the resistance 1108 . 

until the connection is cut through the district 

and office switches to the trunk 1120, at which 

time ground is removed from lead 11732 and 

‘therefore from lead 1158, permitting relay (107 

to.operate and lock through its own contact 1142 

to ground. Relay 1107 at contact 1135 opens the 

circuit of relay #109, causing it to release and 

at its right outer contact opens the former shunt 

path on relay (107. Relay 1109 at contact 1143 

removes ground from winding of relay 1101, leav- 

ing it dependent on its own locking ground at 

contact 1142. 
switches cut the switchboard path through to the 

toll switching trunk indicated at 1120, a link cir- 

cuit indicated at 1721 is automatically caused to 

be started, one end of which finds the switching 

. trunk, and the other end a spill sender $122. The 
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‘trunk 1720, the sender 1722, and the link i721, 

which attaches the sender to the trunk, have 

been shown diagrammatically since their con- 

struction and operation are generally understood 

by those skilled in the art. The called numbers 

set up by the operator on her keys of Fig. 16 are 

transferred by the well known key pulsing meth- 

od to the attached sender 1722. For a detailed 

description of a key pulsing system in which a 

sender is attached by a link to a trunk, and in 

which the number on the keyboard is sent by - 

pulses over the trunk, through the link and into 

the sender much the same as in the present sys- 

When the district and office ‘ 

2,161,376 

‘tem reference is made to Carpenter Patent 

1,780,906 of November 11, 1930. 
“When the sender is connected to the trunk, 
battery from the toll operator’s sender causes the 

trunk sender to return battery to the toll sender, 

_ thereby causing the trunk sender leads to be 
connected through to the toll sender and start 

a pulsing relay to operating. Thaf is, battery 

through protecting resistance {401 at the bot- 

tom outer contact on relay 1400 may be traced 

over lead 1434, top inner contact on operated 

relay 1425, lead 1430, thence through contact 

(150 on relay 1115, over talking conductor 1139 

which at this time is extended through. the dis- 

_trict and office frames of Fig. 17 to trunk con- 

ductor {129 and to ground through a relay in 

the trunk 1720. Said relay in operating, return’. 

battery over conductor (130, thence through the 

office and district frames to conductor (138, 

through contact 1161 on relay i115, lead 1429, 

contact on key 1348, lead 1350, contact (442 on 

relay (425, and lead 1433 to ground through 

contact and winding on relay 1424 in the toll 

operator’s sender, indicating to it that the trunk 

sender is ready to receive the number for setting 

‘up the local connection to the subscriber. 

Relay 1424 in operating locks at its top inner 

contact to battery through resistance 1420, at 

‘the top outer contact on relay 1421. At contact 

1443, relay 1424 opens the path from the trunk 

sender traced above and connects said path at 

its top outer contact to lead £444, preparatory to 

extending it to the subscriber number storing 

circuit of Fig. 16 as will presently be explained. 

At its bottom contact, relay 1424 closes a path 

for operating pulsing relay #428 in accordance 

with the combination of number storing relays 

that are operated by the keys for each digit. Re- 

lay {428 operates once for each digit and closes a 

circuit from ground at the bottom inner contact 

of relay 1418, traced through bottom contact of 

relay 1424, to lead 1445 for operating relays (400 

and 1402 one at a time. The latter relays thus 

extend the leads 1434 and 1444, coming from the 

trunk sender, to the storing relays at Fig. 16 in 

order that the stored number of each digit may 

be indicated to and registered by the trunk 

sender. 
Relay 1428 is made sluggish both in operating 

and releasing, due to the presence of condenser 

. {446 connected to battery. ‘The operation is de- 

layed until the condenser is charged and its re- 

lease is delayed by the condenser discharging. 

This time interval in combination with the slow . 

release period of relays 1400, and 1402 provides 

sufficient time for the subscriber’s number to be 

transmitted to the trunk sender by means of the 

usual key pulsing code.- The first pulse of ground 

connected to lead 1445, due to relay 1428 oper- 

ating. may further be traced through the top 

break contacts of relay 1410 to battery through 

winding of relay 1400. The latter relay then ex- 

tends leads 1434 and 1444 to leads (447 and [448 

respectively for transmitting the numbers set up 

on the keys for the first digit of the number. 

Relay 1400 at its bottom inner contact also con- 

nects ground to winding of relay (410 but the 

latter relay does not operate as long as ground is 

connected to lead #445 by pulse relay 1428. Pres- 

ently relay !428 releases and removes ground 

from lead 1445 which has been acting to shunt 
out the winding of relay {410 through the com- 

mon resistance (41{. Relay (410 thereupon op- 

erates from ground at contact on relay (400 

while the latter is preparing to release. Relay 
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before a decoder-marker is connected. On 

through calls where a line in the outgoing trunk 

group is available the position may be released 

before the sender wipe out key can be operated. 

If the key is operated before the position is re- 

leased, the release forward key 1316 must alsa 

be operated to insure that a connection, if started, 

will be broken down. 

Decoder connected 

The code is transferred to the decoder on three 

groups of four leads each, the first being indi- 

cated at 1536 and the third group at 1531. The 

frame identification is transferred in practice ta 

the decoder-marker on a group of four or five 

leads depending on the total number of district 

frames used. In the present instance these leads: 

are indicated at (130, 1131, 1136 and 1137, and 

at 2116 on Figs. 18; 21, 22 and 23. When the 

decoder is finished with the code storing relays 

of Fig, 15 it places a ground on dismiss lead 1807 

which may be traced through the upper winding 

of relay 1515 to battery. The operation of the 

latter relay then releases said code storing relays. 

If the code set up is for another toll line group 

that is not arranged for toll line dialing or key- 

ing and in which there is an idle line, the decoder 

immediately releases the position from the . 

switchboard path by placing ground on lead 1346 

which operates the wipe out chain relays 1338, 

{339 and (340 as will later be described. Relay 

1337 is operated on through calls due to relay 

1530 of Fig. 15 being operated to connect ground 

to lead 1538. The decoder also places ground on 

lead 1441, thereby operating relay 1421 to free 

the rest of the position sender or digit storing 

relays. eo : 

If the desired toll line group is arranged for 
toll line dialing or keying, a pulse of ground on 

lead 13417 from the decoder serves to operate relay 

1324 which locks to ground at contact on relay 

1325 and lights toll-line dialing pilot lamp 1323. 

Under this condition ground is not placed on 

Jead {346 and the operator is not released auto- 

matically. 
If the desired toll line group contains no idle 

lines, the decoder places a momentary ground on 
lead 1348 for operating relay 1335 which locks 
to ground on relay 1339 and lights all lines busy 

lamp pilot (336. The operator is not disconnected 

automatically under this condition, but remains 

on the connection to pass this information back 

to the operator in the originating office, and 

awaits instruction. In the meantime, the decoder 

causes the connection to be extended to an idle 

overflow terminal associated with the desired toll 

_ line group or causes the connection to be extend-. 

60: 

ed to either a master busy terminal or the circuit 

request operator, depending on what information 

has been previously recorded in the decoder as 

will later be described. 

Ker setting and storing of subscriber number 

The operator writes up the wanted subscriber’s 
number, assumed for the purposes of this de- 

scription to consist of four digits on the four 

strips of keys, two of which are shown in Fig. 16. 

As in the case of the code digits, various combi- 

nations of relays associated therewith operate ta 

record the subscriber number. In addition, as 

each digit is stored, a relay such as [414 for the 

first digit and 1418 for the fourth digit, operates 

in an obvious manner. Pilot lamps 1415 and 1419, 

respectively, are associated with these relays and 
serve as a check to the operator on the digits set. 

9 

up. As long as one or more digits are stored or 

relay 1408 remains operated, relay {425 is held 

operated. The latter relay at its top armatures 

serves to disconnect leads 1350 and #480 from 

the operator’s telephone set at the top of Fig. 13 

and to connect them to leads $4338 and 1434, re- 

spectively, of Fig. 14, the former leads at contacts 
{461 and #150 respectively on relay {115 at this 

time being extended to outgoing talking conduc- 

tors 1138 and (138. Relay 1425 at its bottom con- 

tact also operates sender busy relay 1426 over a 

path extending through the top winding of relay 

(426, lead 1435 and top inner make contact on 

relay 1115 to battery through upper winding of 

said relay, thus holding relay {145 operated. Op- 
erated relay 1426 at its bottom contact removes 
ground from lead 1124, which as previously traced 

served to operate relay (115 when relay (1414 

first operated, so that a relay 1115 in another 
switchboard path cannot be operated. The bot- 

tom winding of relay !426 is high in resistance 
so that it will not be released until the locked 
up relay 1115 in the switchboard path restores 
to normal: The operation of. each relay (414 or 
{418 corresponding to each digit of the subscrib- 
er’s number at their two top outer contacts re- 

moves ground from the contacts of the keys for 

that digit so that the setting of the storing relays 
cannot be disturbed by the operation of another 
key. If the operator should by mistake operate 
a second key, or if that portion of the key set 

used for the subscriber number is used before the 
previous call is cleared, relay 1422 will operate 

and the stop pilot lamp (423 will light to warn 
the operator accordingly. The operating path for 

relay 1422 may be traced to ground at key con- 
tacts of Fig. 16 from battery through winding 
of said relay, thence through resistances 1412 and 
1413 to leads 1436 and 14317 respectively at relay 
1414, or through resistances 1416 and 1417 to leads 

1438 and {439 respectively at relay 1418, or 
through similar resistances to similar leads for 
other digit keys as indicated. When the last 
digit is set up, the operation of relay 1418 con- 
nects ground at its top outer contact to lead 
{440 traced thence through the bottom normal 
contact on relay 1337 and through winding of 

relay {338 to battery. The latter relay then 
causes wipe-out chain of relays comprising fast- 
operate relay 1340 and slow-operate relay 1339 

to operate. Relay 1340 connects battery through 

‘its upper winding and upper contacts to lead 
1353,. thence through the contact of relay ti14 

to conductor (147. The presence of battery po- 

tential on conductor {147 shunts relay 1225. Re- 
lay 1225 releases and causes the release of relay 

{114, thus disconnecting the operator from the 

line circuit switching paths which are now con- 
nected to the outgoing switches. 

Spilling subscriber number to trunk sender 

As previously explained, the code portion of 

the called subscriber’s number set up on the key 

set being assumed to be for a terminating con- 
nection, relays 1213 and {116 do not operate. 

Therefore relays 1107 and 1109 of the switch- 

board path are controlled through normal con- 

tacts on relay {116 from the district and office 

frames over. leads designated 1140, while identi- 

fication leads 1130 and 1134 are connected 

‘through normal contacts also on relay 1116 to 

ground at contacts on an operated relay (114. 

The marker indicated at 1803 when connected 

to the position circuit through connector switches 

1800, 1801 and (802 is thus chosen to handle the 
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#410 operated extends lead {445 to the next relay 
corresponding to relay i410 of the succeeding 
digit indicated at 1449 and so on until relay 1408 
for the fourth and last digit finally operates. 
Relay 1418 at its bottom inner contact locks to 
ground at the top inner contact of relay 1421, as 
also would the other relays corresponding to the 
remaining digits. As each digit is spilled the 
operation of relay 1410 or similar relays at their 
bottom outer contacts release the storing relays 
and the relay {414 corresponding to each digit. 

Assuming only a portion of the digits have 
been transmitted to the trunk sender and the 
remaining digits have not as yet been set up on 
the key set, then a storing circuit is reached 
which contains no operated relays and, there- 
fore, its corresponding relay, such as relay 1414, 

‘is ina normal position. 'The operated relays, such 
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as relay 1414 having released as their digits were 
spilled, no ground will be supplied to the arma- 
ture of relay 1428 or to sequence relays corre- 
sponding to relays 1400 and (410. Relay 1428 
therefore waits until the remaining digit or 
digits are set up on the key set. 

After the last digit is spilled, all the relays 
corresponding to relay 1414 are normal but re- 
Jay #408 at contact 1450 now supplies ground to 
bottom contact on relay 1424 for the pulsing re- 
lay 1428. The next pulse of ground, therefore, 
causes the operation of relay 1404 which con- 
nects ground at its bottom inner contact through 
resistance 1405 to lead 1434 for causing the trunk 
circuit. to automatically start the connector 
switch to ringing the subscriber. If manual 

: start of ringing from the position is desired, then 

ground would instead be connected to: the top 
contact of relay 1404 and serve to ground lead 
{444 through resistance 1403. Normaily, how- 
ever, automatic start of the ringing will be used. 

On its next release of relay 1428, relay 1406 will © 
operate in the same manner as described above 
for relay (410. Relay (406 further extends the 
lead 1445 to the winding of relay (421 so that the 
next pulse of ground from relay 1428 will oper- 
ate relay {421 which then removes the locking 
ground for relays 1410, 1408 and (406 and also 
opens the locking battery for relay (424. The 
release of relay {408 also opens the locking 
ground for relay 1425, which in turn removes 
bolding ground, through. the upper winding of 

relay 1426, over lead 1435 to relay #115 in the 
switchboard circuit. Relay 1426 remains oper- 

ated until relay [115 releases, due to its lower 
high resistance winding being connected to 

Go 
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ground which permits relay 1115 to release and 
open the high resistance path through winding 

of relay 1426. ; 

Delay interval for completing connection 

The release of relay 1115 permits ground to be 
connected to lead. 1237 for starting the timing 
circuit shown in the upper left-hand part of Fig. 
12, said circuit being used to provide a delay to 

give the spill sender time to set up the switches 
in the machine switching office indicated at 
1124 to 11217, to permit the connector switch in- 
dicated at 1126 to ring the subscriber, and to 
give the subscriber time to answer. Relay (115 
in releasing closes a circuit traced from ground 
at right outer contact on operated relay (101, 

contact 1144 on relay 1115, lead £145 through 
contact §238 on relay !213, lead 12317, thence over 
two paths. One path through resistance (206 
does not function at this time because battery 
through the winding of relay 1205 is shunted out 

11 
by battery traced through the back contact, on 
supervisory relay 4214, contact 1240 on relay 
1213, lead {241 and the right.inner armature and 
contact on relay 1205. The other path is traced 
through the left outer contact and armature of 
relay 4208, through the timing switch. magnet 
1202, and through the left outer contact and 
armature of relay 1205, to battery through slow 
stepping interrupter 1207. By regulating the time 
period of said interrupter, the switch arms 1299 
and 1201 may be made to rotate as slowly as de- 
sired. If the subscriber does not answer before 
arm 1200 of the timing switch reaches terminal! 
1239 then the operator in office No. 2 wil! be re- 
connected to the switchboard path. Assuming 
first that the subscriber does answer, however, 
relay 1214 will be found to operate due to bat- 
tery being placed on one end of the talking con- 
ductor 1129 by the switching trunk (126. Said 
battery is traced on the corresponding conductor 
back through the office and district frames of 
Fig. 17, thence over conductor {139 and bottom 
inner normal contact of relay (115, through bot- 
tom outer contact of relay {114 and lower wind- 
ing impedance coil 1113, lead 1146, and through 
winding of relay 1244 to ground. 

The operation of relay 1214 removes the battery 
shunt previously traced, from around the wind- 
ing of relay 1205, thereby permitting it to oper- 
ate. Relay 1214 operating also connects battery 
to a circuit traced through contact (242 on relay 
1213 and lead 1243 to the left inner armature 
of the timing relay (210, traced further through 
said armature and back contact through winding 
of relay 1208, right winding of relay {218 and 
over lead 1244 to ground previously traced on 
Jead (237. Relay 4208 operates in the circuit 
thus traced but relay 1210 being marginal does 
not operate on one winding alone. Relay 1208 at 
its left armature and break contact opens the 
interrupter stepping circuit through switch mag- 
net #202, preparatory to release. The timing 
switch now restores to normal due to the closure 
of battery at contact 1245 on relay 1208 to a 
circuit through the switch release magnet 1203 
traced from ground through off-normal] switch 
1204, winding release magnet (203, left outer con- 
tact of relay 1210 to contact on relay (208. When 
said switch has reached its norma) position, off~ 
normal contact 1204 opens the release magnet 
circuit as above traced. Relays (205, 1208, 1214 
and 122! then remain operated as long as the 
called subscriber’s receiver is off the hook. 

Subscriber does not answer 

If the subscriber does not answer within the 
above time interval so that battery on arm (206 
contacts with terminal 1239, then said battery 
serves to operate relay {249 over a path traced 
through right back contact and armature of re- 
lay 1210, armature !246 and back contact of re- 
lay 1213, thence over lead 12417 and through left 
winding of relay 1219 to ground. The latter re- 
lay locks through its right winding and right 
inner contact, lead 1249, to ground through com- 
mon resistance 257. The operation of relay 
1219 connects ground to the sequence relay 1225 
over a path traced from left outer make contact 
of relay 1219, lead 1230, top outer normal con- 
tact of relay 4225 and through winding of said 
relay to battery on lead 1231, when the operator 
is idle as previously described. The operation of 
relay 1225 then causes relays (114 and 44115 to 
operate as described for a new call, thus connect- 
ing the position to this circuit. In this case, 
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however, the position pilot lamp 1220 is. lighted 

over a circuit traced through the right outer 

contact of relay 1219, lead #25! and contact 1148 

on relay (1/4 to ground, thus indicating to the 

operator that the recall is from the called end 

of the connection. Furthermore the talking con- 

ductors at this time are switched at contacts 

1126 and {127 on relay 1114 and at contacts 1161 

and 1150 on relay [415 to include the operator’s 

telephone circuit of Fig. 13 wherein position 

. supervisory relay {334 remains normal and the 
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called supervisory lamp (333 lights as long as the 

called party does not answer. The position 

through guard lamp being dark indicates that it 

is a terminating connection and position pilot 

lamp #410 is lighted to indicate that the connec- 

tion is the result of a don’t answer condition. 

The lighting of said pilot Jamp is traced over a 

path from ground at right outer contact relay 

1205, through left inner armature and contact 

of relay. 1219, left outer armature and contact of 

“yelay 1243, lead 1252 and-contact (149 on relay 

{£4 to battery through pilot lamp (116. 

Flashing and line busy condition 

Assuming that subscriber B has answered the 

incoming call and has been connected through to 

the originating or A subscriber as previously de- 

scribed, it will be observed with regard to the pad 

circuits 900 and 1000 that they are in circuit due 

to relays 901 and 100! respectively being nor- 

mal. Said relays only operate when the connec- 

tion is extended to another toll line as will pres- 

ently be described. If subscriber B wishes at any 

time to bring in the toll operator at office No. 2, 

he will hang up his receiver and immediately re- 

move it again from the switchhook, thereby set- 

ting up a flashing condition. When the receiver 

is placed on the switchhook, by the subscriber, 

supervisory relays in the toll switching trunk. 

17120 function in the usual manner to remove the 

battery placed on one end of the talking conduc- 

tor 1129, thereby causing relay 1214 to release 

and_remove battery from its front contact. Relay 

1210 therefore operates due to the previously 

traced battery path from front’ contact of relay 

{214 to winding of relay {208 being replaced by 

battery traced from the right outer make contact 

on operated relay #208, left winding relay of 1210 

to winding of relay 1208. The right winding of 

relay [210 also being energized at this time causes. 

said relay to operate and at its right inner con~- 

tact close ground that is on lead {244 to the step- 

ping switch magnet 1202. Said circuit is traced 

further through thé latter magnet to the left 

armature and front contact of relay 1208 to the 

fast interrupter 1209 to battery, relay 1205 being 

held operated at this time. . 

tf the receiver of subscriber B is again re- 

moved from the switchhook, before the stepping 

switch magnet 1202 drives arm 120{ to terminal 

1253, a flashing condition is established in the 

The reoperation of , switchboard path circuit. 

supervisory relay [214 causes relay {208 to be 

shunted down by connecting battery to the left 

inner armature and front contact of operated re- 

lay 1210. The release of relay 4208 at its right 

outer contact then closes battery to a circuit for 

operating relay 1219. Said cixcuit is further 

traced through right outer make contact of relay 

1210, lead 1254, armature 1246 and back contact 

on relay 1213, thence over lead {2417 and ground 

through ‘left winding of relay, 1249. _Thus the . 

switchboard path is again automatically connect- . 

ed to the toll operator as previously described 

2,161,876, 

where the subscriber does not answer. -Addi- 

tional flashing of the switchhook on the part of 

the subscriber before the operator is connected 

has no effect on this part of the circuit other 

than to operate and release relays 1208 and (210. 

The switchboard lamp [222 is thus made to flash 

in accordance with interrupter (111. Relay #265 

is operated at this time so that its right outer 

contact removes ground for lighting don’t an- 

swer Jamp (#10. Since the switchboard path 

is now connected to the position circuit, the . 

called supervisory lamp 1333 will register the 

condition of the subscriber switchhook, that is, 

with the receiver off the hook and battery thereby 

being connected to the ring conductor 1139 by 

10 

15 
the toll switching trunk, said battery may further - 

be traced through contact 1137 on relay (115 and 

over lead 1430, through top inner armature and 

back contact on relay 1425, lead 1432, to ground 

through left winding of impedance coil 1332 and 

winding of relay 1334 to ground. Said relay 

thereupon operates to open the circuit to the ; 

called party supervisory lamp (333. On the other 

hand if the receiver is replaced on the switch- 

hook the battery is removed and lamp 1133 lights. 

The position through guard lamp {211 is also 
25 

dark at this time, and with lamp {220 lighted 

and no tone being present, the operator knows 

that it is the called party recalling. The toll op- 

‘erator in office No. 2 receives supervision from. 

the toll switching trunk over one side of the 

trunk to the switchboard path so that if an all- 

trunks busy or subscriber’s line busy: condition is 

encountered when the spill sender 1122 is setting 

up the connection, a tone will be present in ad- 

dition to the flashing lamp and thus the oper- 

ator will be informed that all trunks or paths are 

UsY. ; 

Called subscriber automatic disconnect 7 

When the called subscriber B hangs up on 

a disconnect, the timing switch arms {200 and 
{201 are started rotating as previously described. 

If said receiver is still on the hook when the arm 

1204 makes contact with terminal (253, then a 

circuit is closed for operating relay 1218 traced 

from battery at right outer contact of relay 1213, 

right winding of relay 1218, contact (255 on relay 

1210 and-terminal {253 to ground on switch arm 

4204. Relay (248 operating at contact 1258 opens 

the ground circuit to resistance 1257 so that se- 
ries relay 1225 will release and disconnect the toll 

operator’s position circuit in the event said po- 

sition is connected. to the switchboard path. Re- 

lay 1218 at its outer break contact also opens 

ground that has held relay 1221 operated ever 

since the call came in. Thus relay {221 releases 

_and removes battery from lead 1236 causing relay 

1107 to likewise release. Relay [107- in turn 
causes relays 1205, 1208 and 1210 to release and 

the timing switch to restore to normal over a 

path traced from. ground through off-normal 

springs (204, winding of switch release magnet 

1230, thence through right outer contact on re- 

lay (224 to battery. Removal of ground from 

the winding of relay {22! at the same time starts 

relays 1006 and (007 to release since up to now 

they have been held operated in series with relay 

(224. Relay (006 releases immediately, but relay 

1007 being slightly slow in releasing makes sure 

that the right locking winding of relay 1006 is 

not closed until said relay is normal. Release of 

relay 1006 removes ground from lead 1010 and. 

allows the call distributing equipment to release. 

Relay {107 also removes ground from conductors 
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(167 and 1168, and the district and office 
switches (700, 1705, 17/0 and (115, which have 
been held over these conductors, now release. 
The operator at office No. 2 receives no indica- 
tion and the connection through toll office No. 1 
‘still remains dependent on the calling subscriber 
hanging up his receiver. The manual “A” op- 
erator noting a steady calling supervisory signal 
when the calling subscriber hangs up, removes 
cord plug 538 from trunk jack 50!, thereby 
breaking. the circuit of relay 534. The latter 
relay releasing opens the circuit of. bridge relay 
627, thus causing line relay 5/1 of the tandem. 
trunk at toll office No. 1 to release. This re- 
moves ground connected over lead 536, used 
to hold relay 522 operated through its lower 
winding. Relay 522 releasing, at its top make 
contact, removes the ground that has held relay 
§20 operated and the ground that has been hold- 
ing the crossbar switches of Fig. 8 on the con- 
nection via lead 548 and contact 547 on relay 
$26. Release of holding magnet 820 removes 
ground at its top inner contact which has been 
holding relay 906 of the toll line of Fig. 9, thus 
restoring the connection to normal. 

Toll operator releasc forward 

The operator at toll office No. 2,in establish- 
ing the connection previously described may find 
& necessary to release the connection extending 

from the switchboard path toward the called 
subscriber for any one of several reasons such, 
for example, as having set up the wrong num- 
ber, verification of a “don’t answer’’, or busy con~ 
dition. In this case she depresses release for- 
ward key 1316 which thereupon connects ground 
to lead 1352, traced further through the bottom 
outer contact on operated relay £4114 thence over 
lead 1153 to its junction with leads {189 and (128. 
Since ground through winding of relay 122! is 
connected to lead 1120 it will be evident that the 
latter relay will be shunted out, while at the 
same time said ground passing over lead [119 
and through the’ call distributing switches will 
continue to.hold relays {006 and {007 of the in- 
coming toll line operated. Relay 1221 upon re- 

leasing breaks down the connection through the 

office and district switches of Fig. 17 and re- 
leases relays (107, 1114 and 1115 as previously 
described. Upon the release of key 1316, how- 
ever, the shunt circuit around relay (221 to 
ground is removed and relay {221 reoperates to 
again connect the switchboard path to the oper- 
ator as on an incoming call. 

Toll operator position wipe out and circuit release 

If during the setting up of a connection or sub- 

sequent supervision the operator at No. 2 toll 
office wishes to remove the position circuit from 
connection with a particular switchboard path, 

she will depress position wipe out key 1341 which 
thus operates relay 1338 in an obvious circuit to 
battery. Relay 1338 in turn operates relays [339 
and 1340 in parallel to ground. Relay 1339 being 
slow to operate permits relay 1340 to operate 

and lock before relay 1339 opens the lower wind- 
ing of relay 1340. The effect of said circuit ar- 
‘rangement is to cause one release no matter how 
long key {341 is held operated. The operation 

of relay 1340 closes a low resistance battery path 
through its upper winding to lead 1353, traced 

thence through contact. 1154 on relay 1114, over 

“1
 

leads (147 and (256 to ground through resist- 
ance (251, thereby shunting out the battery path 
previously traced through series relay 1225 to 

resistance 1257 over lead 1256, also the battery 

13 

_path through locking windings on relays 1215 or 
{219 if operated. Relay (225 releasing thereupon 
releases relays 1114 and 1415 to disconnect the 
operator position from the switchboard path. 
The operator at other times may desire to not 
only dismiss herself from the switchboard path 
but she may also wish to break down the con- 

' nection from the incoming toll line through the 
switchboard path. In this case she depr esses cir- 
cuit release key 1329 which operaics r:: 
in an obvious circuit to battery. Relay 1328 il 
turn operates slow relay 1327 and fast relay 1326 
in parallet to ground, said circuit arrangement 
being for the same purpose as described above 
for the position wipe out key 1341. The operation 
of relay 1326 closes a low resistance ground path 
through its own upper winding to lead 1354 
traced further through contact 1155 on. relay 
(114 and lead 1156 .to battery through left-hand 
winding relay {218 Relay 1326 then remains 
operated until the path through its upper winding 
is opened at contact (155 due to relay i114 re- 
leasing, said relay being released due to the 
operation of relay {218 that in turn releases re- 
lays 1221 and 1225, subsequently releasing relays 

contact 1258 on relay 1218 breaks last thus insur- 
ing that relay 1221 has released as well as relay 
1225, the latter relay being the one that ulti- 
mately results in the release of relay 1326. 

Calling manual operator rerings 

Assuming the called subscriber B has hung 
up and thereby has caused the switchboard path 
and incoming toll line at toll office No. 2 to break 
down as previously described and the operator 
in the originating ‘manual office wishes to recall 
the toll operator in office No. 2, she operates her 
ringing key and rings into the special trunk 525. 
The ringing signal passing through repeating 
coil 523 and over line 529 operates relay 513 con- 
nected in series with condenser 514 across the. in- 
side of repeating coil 515. Relay 513 operates 
connecting ground to winding of relay 518 to 
battery, operating.same and connecting ground 
at its bottom contact for holding line relay 511 
operated. Relay 518 at its top break contact pre- 
vents relay 512 from operating at this time and- 
its front contact connects battery to lead 55! 
which is further traced over lead 549 and through 
the district and office frames of toll office No. 1, 
lead 826 and left front contact on operated relay 
906, lead 911, armature and front contact of re- 
lay $08, to ground through winding of relay 902. 
The latter relay in operating thus connects: a 
signaling source to the toll line 912 which is re- 
ceived in toll office No. 2 by the relay 1004 in 
series with condenser 1003. Relay 1004 operating 
removes holding ground from relay 1005, thereby 
connecting battery to lead 1009, traced further 
through right inner break contact, on normal 
relay 1007, thence through left winding of relay 
1006 to ground. The latter relay operating con- 
nects the incoming trunk through the call dis- 
tributing crossbar switches to an idle operator 
and idle switchboard path the same as if it were 
a@ new incoming call.” An operator in toll office 
No. 2 is thus brought in on the connection in the 
same manner as previously described. 

The operator in the originating manual office 
may under other conditions find it necessary to 
bring in the toll operator at the terminating end 
of the connection while the called subscriber B 
is still connected. In this case she operates her 
ringing key and rings in the. special trunk the 
same as described above. At the incoming toll 
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14 
line circuit of Fig.’10 “however, the operation of 
ring-up relay 1004 will find relays 1906 and 1007 

operated so that battery connected to lead 1008 

‘will now be connected through the right inner 

make contact on operated relay 1001, thence over 

lead 1020 and through the call distributing cross~- 

bar switches, lead 1150, left armature and back 

contact of relay #412, bottom inner armature and 

back contact. of relay, (114, lead 1151 and left 

winding of relay 1215 to ground. The operation 

of the latter relay at-its right inner contact locks 

through its right winding and over lead (249, 

through resistance {251 to ground. At its left 

contact it connects ground to lead 1230 for op- 

erating relay (225 as previously described, there- 

by connecting the operator to the switchboard 

path when relays 11{4 and 115 operate. The 

operation of relay (114 at contact 1148 then con- 

nects ground to lead 1251 and lights lamp 1216 | 

through the right outer contact on relay (205. 

Said guard lamp thus indicates to the toll oper- 

ator that the incoming call is from the origi- 

nating end of the connection. As previously de- 

scribed for a new call, a contact on relay (114 con- 

nects ground to lead 1342 which operates relay 

{314 and in turn relay (325. . Since relay 1322 is 

not operated at this time on the connection pre- 

viously established, battery at the top contact on 

relay (325 lights pilot lamp {319 indicating a con- 

nected circuit and established connection posi- 

tion pilot lamp 1320. 
Assuming the originating operator requests. 

the operator at toll office No. 2 to rering a called 

subscriber station which may be-P. B. X board. 

If the toll switching trunk !120 is arranged for 

rering, then the toll operator presses ring for- 

ward key 1318 which connects battery to lead 1429 

and is traced thence through contact 116f to leads 

1138 and 1130 to the toll switching trunk 1720. 

In ‘the latter circuit, said battery causes the op- 

eration of a relay to ground in a manner usual 

with said trunk circuits, thereby causing ringing 

current to be sent out to the called station. If 

the toll switching trunk 1120 is not arranged for 

rering then it will be necessary for the toll op- 

erator to press her release forward key 1316 to 

release the connection to subscriber B. She will 

then proceed to set up the subscriber’s number on 

her key set as on the originating call previously 

described. — 

Through connection at second toll office 

Thus far the description of this invention has 

assumed that the code number of the called sub- 

scriber, as given to the operator in the second toll 

office by the originating manual operator, wassuch. 

as to ‘direct the call-to the terminating subscriber 

- B. There will now be described the action that 
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takes ‘place'when the code number of the called 
subscriber requires passing the call through the 
second toll office via district primary switch 2100 
and district secondary switch 210, through of- 

fice primary switch 2102 and office secondary 

switch 2500 and the outward toll line circuit 

shown in the upper portion of Fig. 25, thence over 

the toll line indicated at 2533 to a third toll of- 

fice. For the purpose of this description the 

equipment in the latter office is the same in all 

respects as that in the second toll office and pre- 

viously described generally in connection with 

Fig. 3. The call in this case is then extended to 

subscriber D of the adjacent manual office. , 

The description previously given may be fol- 

lowed up to the point where the second toll op- 

erator receives the name of the city where the 

2,161,376 

called subscriber is located. She recognizes from 

the, city name that the call must be handled 

through a third toll office. She therefore writes 

up. the number of the desired toll line group on 

her key set shown in Fig. 15 and since the first 

digit for through toll calls will always be 0 or 1, 

it may be assumed for example that key (501 is 

operated, thereby operating relay i51f and in 

turn at its bottom outer contact operating relay 

1530 to battery. The bottom outer contact on 

said relay thus connects ground to lead 1538 for 

operating relay. 1337 to battery. The latter relay 

then locks to ground at the top outer normal con- 

‘tact of relay 1339 and at its own bottom inner 

contact connects the winding of relay 1338 to lead | 

1346 leading to the decoder marker, so that the 

latter may cause the associated switchboard path 

to be removed from the operator position as soon 

as the marker has determined that there is an 

idle toll line in the desired group to which the 

switchboard path may be connected. Relay 1530 

at its bottom inner contact also grounds lead 1539 

traced through contact (159 .on operated relay 

it{4, thence over lead 1160 to battery through 

contact and winding of relay 1213. Relay 1213 

upon operating locks to ground at right inner 

make contact of relay (221 through resistance 

1259. Relay 1116 also operates since its winding 

is connected in parallel with the winding of relay 

1213 over lead 1260. Relays (213 and {116 thus 

remain operated for the duration of the connec- 

tion, Relay 1213 operated causes the through 

guard lamp {211 to light from battery at the 

back contact of supervisory relay 1214. Since 

the latter relay does not operate on through toll 

calls guard lamp 1211 remains lighted during the 

remainder of the call. The position through 

pilot lamp (212 also lights whenever the through 

call is connected to the operator’s position, the 

circuit being traced from battery through said 

lamp, right inner contact relay (213, leads 1261 

and 1251 to ground at contact £148 on relay t1t4. 

Relay 1213 at contact {262 connects ground to 

lead 12317 for operating relay 1205 of the timing 

circuit in upper left corner of Fig. 12. . Said 

ground may also be traced through right winding 

of relay 1210, thence through winding of relay 

1208, left inner normal contact of relay {210 and 

over lead £243, contact 1263 on relay (213, to 

battery at left contact relay 1211. Relay 1208 

operates in the circuit thus traced but relay 1210 

does not because both windings are required for 

operation as previously described. The operation 

of relay 1208 at its left contact prepares a circuit 

for fast interrupter 1209 in operating timing 

switch magnet 1202. Relay 1208 at its right inner 

contact connects battery to a circuit traced 

through winding of relay 1217, thence ‘over lead 

{264 to the signal lead of both incoming and out-~- 

going toll lines as will. presently be described. 

Relay 1116 at its three top armatures transfers 

the control leads, affecting relays 1107 and 1109 

and identification relays 113i and 2119 and the 

switch. magnets from the local district frame 

1100—i705 to the toll district. frame 2100—210l. 

Relay 1116 at its two lower armatures also trans- 
fers ground to the identification leads 1136 and 

1131 for indicating to the marker the toll district 

and the trunk district frame on which the switch- 
board path terminates. 

_ The second toll operator by thus setting up the 

number of the desired toll line group causes the 

position through connecting relays 2306 and 2368 

to be associated with a marker such as that on 

Fig. 26 controlling the toll group of district 
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switches indicated at 2/00 and 2161 and the office 
switches indicated at 2102 and 2500. The marker 
in the well known manner, through control leads 
indicated at 2317 to the district frames and leads 
2318 to the office frames tests the lines and links 
and operates the switches on these frames to ex- 
tend the switchboard path to the outgoing toll line 
in the desired group leading to the distant toll 
Office. Said leads are extended to the marker, 
portions of which are shown in Figs. 26, 27 and 
28, by operating multi-contact relays indicated 
at 2300, 2302, 2304 and 2305. If this marker is 
busy the marker indicated at 2314 may be used in 
which case multi-contact relays: 2301 and 2303 
serve to extend the control leads to said marker. 
As soon as the marker has determined that there 
is an idle circuit in the toll line group and that 
the circuits are not arranged for toll line dialing, . 
it disconnects the operator’s telephone circuit 
from the operating path as will presently be de- 
Scribed. As mientioned hereinbefore, those de- 
tails of the marker and its associated equip- 
ment which have been omitted in the present 
drawing to secure simplicity of disclosure may be 
similar to those fully shown and described in the 
Said application of Carpenter Serial No. 27,305, 
filed June 19, 1935, granted as Patent No. 
2,093,117, Sept. 14° 1937. 

The second toll operator setting up the office 
code on her key set shown in Fig. 15 causes code 
receiving A, B and C relays in the marker indi- 
cated at 2820 to operate. After the marker checks 
the receiving leads such as those designated 1536 
between the sender and the marker for continuity 
and for false grounds, the code receiving B relays 
over. leads 2826 operate one of the ten levels of 
four selecting magnets on the hundreds and tens 
crossbar switches indicated by way of example at 
2807, 2819 and 2812. These magnets have con-~ 
tacts which close a series circuit from ground to 
code receiving A relay contacts over lead 2821. 
This ground through the code receiving relays 
operates, over leads 2821, one of the ten sets of 
four hold magnets on the hundreds and tens 
crossbar switches, depending on the code number 
Set up by the operator. Said set of switches are 
indicated at 2809, 2810, 2815 and 2816 with an- 
other set indicated at 2822, and 2823. The code 
\receiving C relays close a path from ground to 
one of the code points 2824, said path being 
traced from ground at right inner contact of 
relay 2608 over lead 2619; right armature and 
back contact. of relay 2618, lead 2620, thence 
through the left-hand armature and back con- 
tacts of all relays similar to relay 2103, said con- 
tacts on relay 2703. and over lead 2713, through 
checking relays and code receiving C relay con- 
tacts, thence over leads 2828 and 2829 and 
through hundreds and tens switch 2808 to code 
points 2824. Said code points are permanentiy 
cross-connected to selecting magnet terminals 
such as 2714, 2115, etc. on the route switch 27/2 
shown at the bottom of Fig. 27, so that when one 
of the latter magnets operates, ground is con- 
nected to a second path traced over lead 2723, 
right inner armature and back contact on relay’ 
2704 and lead 2120, through the code receiving C 
relays, thence over leads indicated at 2830 and 
2831, through hundreds and tens switch 2814 to 
one of the code terminals 2825. 
terminals is permanently cross-connected tooneof 
ter. holding magnet terminals such as 2716 and 
2117 on the same route crossbar switch so that 
one pair of hold magnets such as 2709 and 2710 

. on said switch will thus. be operated. Twelve 

Each of said - 

15 
route contacts are therefore closed on switch 2721 
to terminals 2724 and 21725. 

Marker features 

A further description of the above-mentioned 
marker will now be given only in so far as it is 
necessary to describe certain features that have 
been added to said marker to provide for the 
through toll traffic relating to this invention. 
The principal feature is the provision that full 
information at all times is made available to the 
marker regarding the accessibility of a toll line 
group without the necessity of obtaining access 
to the office frame and making the usual test. 
This information relates to the case where the 
working circuits are all busy and there is an idle 
overfiow circuit. It relates to the condition where 
both working circuits and overflow circuits are 
busy, and to the condition where the circuit group 
is operating either on a delayed or circuit request 
basis, 

The code switch terminal 2138 is connected to 
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key 1927 located at the circuit request operator's . 
switch-board over lead 2126, said key being indi- 
vidual to.a circuit group. The terminal 2136 gives 
access to a group busy circuit for both regular ~ 
and overflow toll lines and terminal 211 gives 
access to a group busy circuit for regular toll lines 
only. The terminal 2732 is used to indicate that 
the call is for a toll line group rather than a 
trunk group and also whether said toll line group 
is arranged for toll line dialing. 

Idle toil lines 

Assuming that at least one toll line in the de- 
sired outgoing group of toll lines js idle and that 
the ‘group is not operating on a circuit request 
basis, the marker tests the toll lines and the dis- 
trict and office links and operates in- other re- 
spects similar to the markers described in the 
cited application of Carpenter, Serial No. 27,305, 
filed June: 19, 1935, granted as Patent No. 
2,093,117, Sept. 14, 1937. In the present system 
all regular toli line routes have service groups, 
one of which is that for terminals on the office 
frame assigned for master busy circuits and an- 
other is for the circuit request board. Ground 
2121 is therefore connected to corresponding ter- 
minals of all toll line routes, and, when the route 
contacts close, it is cut through to the top termi- 
nal of group 2725 terminals. This ground may 
then be traced over lead 2728 to left armature 
‘and back contact on relay 2614, thence over lead 
2621 to one of the six left-hand contacts on thir- 
teen class of service relays such as indicated at 
2800 and 280{. Assuming that service relay 2801 
‘represents the class for which the code is routed 
as set up on the key set, the ground on lead 2621 
may further be traced through left inner contact 
relay 2861 and over lead 2833 through winding of 
relay 2804 to battery. Corresponding left inner 
contacts on other service relays such as relay 
2808 are connected over lead 2834 to a service 
group route relay such as 2835. Service group 
relay 2862 over lead 2836 connects with leads such 
as 2128 to the route crossbar switch, whenever 
relays 2614 and 2622 are operated, there being 
sufficient of the latter relays to furnish one set 
of transfer springs for each toll line code. Said 
relays operate only when the toll line group is 
operated on a circuit request basis as will later: be 
described. 
Assuming that the code as set up by the oper- 

ator in the second toll office is of such class of 
‘service that the incoming toll line may be con- 
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nected with the outgoing toll line, relay 2804 will 

operate from ground over the path traced in the 

preceding paragraph and thereby at its left con- 

tact extend said. ground over lead 2837, through 

8 left normal contact on district frame identifica- 

_ tion relay 2616, through armature and back con- 

tact of relay 2610 and lead 2624 to battery through 

winding. block relay 2700. The-.latter relay thus 

operates and thereby extends ground from the 

10 break contacts on relay 2130 to the leads desig- 

nated. 2729 which in turn are connected to the 

terminals 2725 through the route crossbar switch 

contacts 272, the latter contacts being operated 

at this time as previously described. The relay 

18 indicated at 2130 is part of the usual marker, 

being used to prevent operation of the marker 

transmitting relays if the marker is seized by a 

second sender before the release of the start re- 

lay. Wiring to five of the terminals 2725 (not 

#0 shown) is used to set up talking selection and zone 

information in the district, through the district . 

frame connector, over leads indicated at 2317 to 

determine the pair of office frames on which the 

particular trunk group is located; to determine 

@8 the level on the office switches; and to determine 

the location of a particular trunk group in the 

group of 40 trunks on the level indicated. 

Referring again to the class of service relays 

2800 and 280! which are representative of thir- 

9@ teen such relays, it is stated that the winding of 

relay 2804 is connected to the left inner contact 

of service relay 2801 and that the left inner con- 

tacts of all other service relays such as on relay 

2800 are multipled together and connected over 

$8 lead 2834 through the winding of relay 2835, which 

is one of the route relays for service groups. Said 

relays operate for example, when the calling toll 

line at office No. 2 is a terminating line only and 

the code set up by the operator is for a through 

4@ toll line. In this case said lines are not capable 

of being connected together and it is then neces- 

sary to route the call either to re-order terminals 

or to an intercepting operator. 

Referring again to the operation of block re- 

45 lay 2100 said relay at its left contact serves to 

automatically disconnect the operator from the 

switchboard path by closing a. circuit traced 

from ground on relay 2608, through contact on 

relay 2609, lead 2625, left contact of relay 2700, 

g@ lead 2731, right outer contact relay 2614, left 

outer contact of relay 2611, thence over lead 2626 

through marker connector relay contacts to 2308 

and 2306 and portion of lead 1346. to bottom 

front contact of position relay 1331. The latter 

gg relay being operated at this time extends the 

ground through the winding of relay {338 to bat- 

tery, thereby disconnecting the operator from 

the line switching path in the same manner as 

described after the operation of relay 1338 under 

eo “Key setting and storing of subscriber number”. 

If the toll line group were arranged for dialing 

on the outgoing toll line, then terminal 2132 

would be cross-connected to terminal 2627 and 

ground through route switch contacts 2721 

6§ would operate relay 2609 and open the path 

just traced for disconnecting the operator from 

the switchboard path. Also said ground could 

be further traced over lead 2128 and portion of 

lead 1347 through: winding of relay {324 to bat- 

70 tery for operating said relay to light signal lamp 

1323, indicating to the operator that she is con- 

nected to a dialing toll line and would be re- 

quired to set up more digits on the keyset. The 

toll line group in the case of the cali here be- 

y6 ing traced however is assumed to be one that is 

2,161,376 

not equipped for toll line dialing. The terminal 

2132 in this case is connected to terminal 2628 

and this ground path is thus traced over lead 

2630, through the marker connector relay con- 

tacts 2308 and 2306, thence over a portion of 5 

lead {441 and through winding of relay 1421 to 

battery. Said relay then releases that portion 

of the sender which is not required. When the 

contacts on routing switch 2712 first closed due 
to the operation of holding magnets 2709 and 10 

2710 ground at the contact on magnet 2710 is 

connected with the winding of relay 2103, there . 

being one of said relays for each crossbar rout- 

ing switch. At the right outer contact of said 
relay, ground is connected over lead 2133, 15 

through the marker connector relays 2308. and 

2306, portion of lead #807, through upper wind- 

ing of relay {515 to battery. Relay 1515 then 

releases the code storing relays of the sender. 

Thus through the operation of routing switch 99 

contacts 2721 the call on the switchboard path 

of Fig. 11 is extended over leads 1165, through 

district crossbar switch contacts 2103 and 2104, 

through primary office switch contacts 2 105, and 

secondary office switch contacts 2501 to outgo- gs 

ing end of toll line shown in upper portion of 

Fig. 25. The operation of secondary office switch 

contacts 2501 connects ground to lead 2536 which 

is further traced through left outer armature 

and break contact of relay 2521, thence through 90 

the winding of relay 2520 to battery. The lat- 

ter relay operates and at its left outer break 

contact opens a ground circuit to lead 2537 con- 

trolling the toll line overflow circuit 2600, shown 

at the top of Fig. 26, as will later be explained. gg 

Relay 2520 at contact 2538 opens the path of ter- 

mination circuit 2519, preparing the toll line cir- 

cuit for talking, and at its left inner make contact 

prepares a circuit over lead 2539 for controlling 

the ring forward relay 2516 presently to be de- 49 

scribed. The operation of office switch contact 

2540 also completes a circuit for operating the 

toll line pad relays 100! in the incoming toll line 

and 2515 in the outgoing toll line. Said cir- | 

cuit may be traced from ground through left 45 

winding relay 2515, lead 2541, contacts 2540 on 

secondary office switch 2506, primary office 

switch 2105, secondary district switch 2104, pri- 

mary district switch 2103, lead 2118, through 

bottom outer armature and contact relay 1115 59 

and lead (162, thence through call distribut- 

ing switches #102 and {10! and lead 1163 

through left winding relay 100! to battery. 

Both. pad relays operate and remove the trans- 

mission pads 1000 and 2514, respectively, from 65 

the toll lines, Whenever the operator in the 

second toll office is connected to the line, relay 

{t15 of the switchboard path will be operated 

as previously described, so that the circuit just 

traced will be opened at the bottom outer con- go 

tact on relay 1115 and the two pads again con- 

nected in the circuit. On all connections to 

trunks the pad lead is open so that pad relay 

{00{ remains normal, thereby leaving the pad 

1000 connected in the circuit. 65 

If as assumed the toll line to which connection 
is being made is a ringdown line, only three 

digits would have been registered in the position 

and relays 1225, 4144 and {115 would by this 

time have been released as described on the pre-. 70 

vious call, If, however, the line is a dialing tall 

line, additional digits stored in the position key 

set would cause the second part of the position 

register circuit to hold relay i115 until these 

digits had been transferred, by key pulsing code 7§
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to a sender on the toll line. The closure of 
ground through the left winding of relay 2515 
over lead 254{ and through the office and dis- 
trict switches to lead 2118 as previously de-_ 
scribed may also be traced over lead (264, 
through winding of relay 1211 to battery at right 
inner contact of relay 1208, thus causing relay 
{211 to operate and connect battery at its right 

inner contact to lead 1265 which is further 
traced through a contact on relay #115, when it 

releases, to lead #164, thence through the dis- 
trict and office switches to lead 2539, left inner 
make contact on operated relay 2520, armature 

and front contact of relay 2522 to ground 
through winding of relay 2516. The latter 

relay is thus caused to operate and connect 
alternating signal current indicated at 2517 to 

the outgoing toll line 2533. Relay 1247 in oper- 
ating at its left-hand contacts removes battery 

from lead (243 as traced through contact 1263 - 
on relay 1243, causing relay {210 to operate and 

start the timing switch arm. 1200 to rotating un- 

der contro] of fast interrupter 1209. After a 
time interval of approximately two seconds the - 

switch arm {200 places battery on lead 1266. 
which may further be traced through left con- 

tact and armature on relay (211, contact 1263 

on. relay 1243, lead 1243 to left inner armature 

and contact on relay 1210. Said battery as just 

traced thus shunts out the path from battery 

through the left winding of relay {210 and wind- 

ing relay 4208, causing relay 1210 to hold oper-— 

ated and relay 1208 to release. The latter relay 

thus restores the timing switch to normal by op- 

erating release magnet 1203 over a path traced 

from ground through off-normal spring 1204, 

winding release magnet 1203, through front. con- 

tact to armature (246 on relay 1213, lead (254,: 

right outer armature and make contact relay 

1210 to battery at right outer armature relay 

(208. Relay {208 at its right inner contact: re- 
moves battery from the winding of relay 121T, 

causing same to release and thereby terminate 

ringing on the toll line. This period of ringing 

_ current over the toll line 2533 then is registered 

in the incoming toll line circuit at a third toll 

office which for the purposes of this description 

may be assumed to be identical with the toll line 

circuit of Fig. 10. Said toll circuit indicated at 

300 in Fig. 3 may therefore be considered to op- 
erate call distributing equipment 314 and con- 
nect the incoming toll line to an idle switch- 

board path 316 and toll position 302 in toll office 
No. 3, the same as previously described for toll | 

office No. 2. Said operator is informed of the 

call by an individual flashing guard lamp in the 

switchboard path and the calling manual “A” 

operator receives an order tone indicating that 

she should again pass the called subscriber’s 
number. ‘The cordless toll operator upon re- 

ceiving said number proceeds to write it up on 

"her key set and by means of marker 303 then 

‘makes. connection over switching trunk 391 with 

the called subscriber D in what is assumed to be 

a nearby local manual office 308. 

It will be evident that the above call may be 

extended through still other toll centers. The 

_ code portion of the number in this case would 

cause one of a group of through. decoder-mark- 

ers Such as 309 to be selected for extending the 

connection to another outward toll line circuit 

such as 3i2 leading toward a fourth toll office. 

The operation of the equipment at each office 

would in this event be the same as previously de- 

scribed for the second toll office of Fig. 2. 
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Disconnect on through toll connection 

Toll connections that have been built up 
through multi-channel position circuits in a 
number of toll offices such as just described for 
the call from subscriber A to subscriber D are 
broken down and the apparatus restored to nor- 

mal as follows. The hang-up of D subscriber 

automatically releases the connection in toll of- 

fice No. 3 same as previously described for the 

disconnect of the B subscriber. The restoration 
of the A subscriber’s receiver gives the calling 
manual “A” operator a disconnect signal. Said 
operator then recalls the operator in toll office 
No. 2 as previously described. and requests her 
to disconnect. The manual operator then with- 
draws plug 535 from jack 501 to automatically 
release the connection in the calling manual of- - 

fice and in toll office No. 1, also previously de- 
scribed. In the event the manual operator for 
some reason does not rering, the connection at 
toll office No, 2 will remain off normal as indi- 

cated by guard lamp. 124! until the operator at 

said office noting same releases it. 

Reconnection of toll operator 

The operator in toll office No, 2 may be recon- 

nected to the switchboard path by a ring from 

either the incoming or outgoing toll line. If 
ringing is received over the incoming line at 
Fig. 10, relay (004 will operate to release relay 
{005 thereby connecting battery to the ground 
winding of relay {215 as previously described 
under rering by manual operator. Guard lamp 
1216 thus indicates to the operator that the re- 
call is from the calling end. The position lamps 
1319 and 1320 also light as well as the through 
guard lamp 124f because relay {213 is held op- 
erated on through toll calls. If ringing is re- 
ceived over the outgoing line at the top of Fig. 
25, relay 2518 being operated by the incoming 
signaling circuit causes relay 2522 to release and 
connect battery through the left inner armature 
and front contact of relay 2520 to lead 2639. The 
latter lead may then be traced through the sec- 
ondary and primary office switches, the second- 

ary and primary district switches to lead 1164 
and. through the armature and normal contact 
on relay tf{15 to lead (265 that may be further 

traced through right outer break contact on re- 

lay 4281, leads 1248 and (247 to ground through 

left winding of relay {2!9. The latter relay thus 
operates and causes the operation of relay (225 

to connect. the operator as previously described 
for a new incoming call. Lamp (220 informs the 

operator that the call is from the called end of 

the connection and because relay 1213 remains 

operated on through toll calls, the guard lamp 
{211 lights to indicate to the operator that it is 
a through toll connection. Position lamps 1319 

and (320 also light as previously described. 

Manual ringing and splitting 

If the operator desires to initiate a connection 

to the switchboard path, the talk key 1223 is 

operated momentarily which.causes relay 1225 

to operate and connect. the operator to the cir- 

cuit as previously described. It should be noted 

that this apparatus in the position is individual 

to the lines only_after they have been connected 

thereto by the operation of the call distributing 

system. The apparatus of the position is selected 

by the call distributing system and connected to 

a line for this purpose. While connected to a 

switchboard path the operator.may ring in either 

direction by operating ring back key (317 or 
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18 
" ring forward key 1318. Operating key 1317 con- 

nects battery to.lead 1365, traced further through 

bottom inner make contact relay i114 and left 

outer contact of relay. 1112, lead 4150, thence 
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through call distributing switches 1102 and 1161, 

lead 1020 to right inner contact on operated relay 

{90T, lead 1009 and through armature and front 

contact of relay 1005 to ground through winding 

ringing relay 1002. Relay 1002 is thus directly 

under control of key 317 and when operated 

connects signaling current to the line. In a 

similar manner key 1318 connects battery to lead 

1349 for operating relay 2516 to connect signal- 

ing current toward the.called end of the line. 

Battery with some additional apparatus on said 

keys may also be made to split the connection if 

this is required. 
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Toll line busy, line and overflow busy, and master 

busy conditions 

Calls from one subscriber to another may in- 

volve setting up a connection through a number 

of toll offices, such as toll office No. 2 just de- 

scribed, so that it is important to keep the origi- 

nating “A” operator informed on the status of 

any busy toll line group that may be encountered. 

That is, when an all lines busy condition is en- 

countered she should also be informed that 
the line either is soon likely to become idle or 

that both lines and overflow. circuits are busy 
indicating more of a delay. In the first instance 

she may remain in touch with the distant toll 

operator until a line is free and the connection 

can be completed or if delayed too long she may 
request the ticket at the toll office be passed to a 

delayed through operator. An all busy toll line 

signal and overflow signal is therefore given to 

the toll operator to enable her to pass this infor- 

mation along to the originating “A” operator. 

Where the toll lines are arranged for through 

supervision said operator may receive said signals 

direct. For example, let it be assumed in the 

previous description that no toll line in the out- 

going group of toll lines is available but with one 
or more overflow circuits available. That is, 
relay 2605 has released due to ground in each 

busy toll line circuit being removed from lead 

2537, Said relay at its left outer contact thus 
connects ground to lead 2734, thence to terminal 
2711 on the route crossbar switch or the marker, 
and when said switch closes contacts 21721, as 
previously described for a through call, this 
ground may further be traced over lead 2724, 
through winding of relay 2611 to battery. The 
latter relay operating in said path at its left 

outer contact opens a path over leads 2626 and 

1346 to the winding of relay 1338 in the operatos’s. 

telephone circuit and thereby prevents the posi- 

tion from being disassociated with the switch- 

board path. Relay 2611 at its left inner con- 

tact also connects ground to lead 2319 which may 

further be traced over lead 1348 and through the 

winding of relay 1335 to battery thereby lighting © 

the operator’s pilot 1336 indicating to her that 

5 all outgoing toll lines are busy. This recording 

of her busy condition of the tool line group in 

the marker causes the latter to proceed, without 

the necessity of testing the individual toll lines, 

with the establishment of the necessary route 

circuits for testing and completing the incoming 

connection to an idle one of the overflow circuits. 

This connection is made to the idle overflow cir- 

cuit via switch contacts 2508 on office switch 2507. 

Relay 2542 then operates and at its right outer 

contact connects battery through the winding of 

2,161,876 

relay 2602; thence through right armature on 
relay 2605 to interrupter 2606 or 2607. Since all 

toll lines are busy and relay 2605 is released as 

previously described, interrupter 2606 therefore 

causes. relay 2602 to follow said interrupter and 
thereby connect battery intermittently through 

resistance 2544 to the talking conductor and as- 
sociated termination 2543. Also, the switchboard 
path is prevented from starting ringing due to 

not finding a ground circuit connected to ter- 
minal 2548 which corresponds to terminal 2540 
of a regular toll line. As previously described 

battery connected to one side of the line causes 

supervisory relay {214 of the switchboard path 
to operate and lamp 1211 to go out.. Thus the 
toll operator knows by the characteristic flash 

from interrupter 2606 that the toll lines are busy 

but that they have not been busy long enough 

to cause all overfiow circuits to be busy. She, 

_therefore, passes this information to the origi- 

nating “A” operator. Usually soon thereafter the 

toll operator’s supervisory lamp {211 follows the 

interrupter 2601 due to relay 2605 reoperating, 
caused by a line or lines being available. She 
then informs the “A” operator she will try again, 

- proceeds to release connection with the overflow 
circuit, and again sets up the code of the desired 

toll line group on her key set. If busy condition 
still prevails the “A” operator may request either 
the toll operator or the request operator to make 
out a ticket for delayed completion of the cail. 
The “A” operator then passes the original ticket, 

made out by her, to a special operator in the 
manual office referred to hereinafter as the TX 
operator who handles all calls delayed more than 
a specified length of time. 

Under the second condition where ali outgoing 
lines at the distant toll. office are busy and all 
overflow circuits are also busy, the originating 

“A” operator will at once be informed that more 
or‘less delay is likely to be encountered and will 
then request the toll operator to make out and 
pass a ticket to the delayed through position. 
All toll lines in the group being busy causes relay 
2605 to release and relay 2611 to operate as previ- 
ously described. Since all overflow circuits are 
-busy relay 260! releases due to relays such as 
2542 all being operated; thereby removes ground 
from winding of relay 2601. The latter relay 
thus closes the circuit extending from ground at 
left inner contact of relay 2605, through contact 
on relay 2601, lead 2632 to terminal 2136 on the 
route crossbar, switch of the marker. Said path 
is further traced through contacts 2721, lead 
2131, through relay 2619 to battery. The latter 
relay operating transfers control from relay 2100 

to the route relay 2102 for the master busy ter- 
minals on the office frame. The call being set 
up by the operator is thus routed to the terminalis 

of a master busy circuit such as shown in the 

lower portion of Fig. 24. Relay 2409 operating in 
this circuit from ground on the lower portion of - 

office switch 2402 causes relay 2468 to follow the 

interrupter 2410, thereby intermittently connect- 

ing battery through retard coil 2407 to the lower 

one of the talking conductors with the busy tone 

connected at 2411. Since relay 2611 operates the 

same as just described for the toll line busy and 

overfiow idle condition, ground on lead 2731 will 

not operate relay 1338 and the through operator 

in toll office No. 2 will remain on the connection 

either to pass the information that all lines and 

all overflow circuits are busy or to complete the 

call over an alternate group of toll lines. 
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Circuit request calls 

When delay to outgoing calls over any given 

group of toll lines becomes excessive, the super- 

visory force may operate a key which is indi- 

vidual to each group of lines, in order to route 

calls to such groups over special circuits to a 

special operator termed the circuit request or de- 

layed through operator. One such key ($27 is 

shown in right lower portion of Fig. 19. When 

operated, ground is placed on lead 2126, to ter- 

minal 2138 of the marker shown in Fig. 27 and 

since said lead is multipled to all markers a re- 

quest. condition is set up in all markers having 

access to this group of lines. ‘When therefore 

the through toll operator at office No. 2 sets up. 

a call involving this group of toll lines, the marker 

omits to test the line and automatically routes 

the call via the office switch terminals shown in 

lower section of switch 2501 over leads 2545 to.a 

circuit request operator whose position circuit 

is shown in Fig. 30. The marker will function as 

previously. described except that when route 

crossbar switch contacts 2124 close, the ground 

connected to terminal 21738 will be connected 

over lead 2139, through the windings of relays 

2614 and 2622, lead 2633 to battery at the right 
outer contact on service relay 2801. Relays 2614 

and 2622 operate in the above circuit and cause 

each set of contacts corresponding to each group 

of toll lines, arranged as previously described, to 

operate. Assuming the left inner set of springs 

on relay 2614 to be assigned to the outgoing group 

of busy toll lines involved in this call, it will be 

evident that the ground connected to lead 2128 

via route switch contacts 2721 may further be 

traced through the left inner front contact on 

relay 2644, over Jead 2836 through winding serv- - 

ice group relay 2802 and winding common relay 

2803 to battery. Since there is one relay 2802 

assigned for each group of operators at the cir- 

cuit request board handling calls from particular 

groups of toll lines, it follows that the call will 

thus be routed to a circuit request operator who 

is responsible for this group of lines. The opera- 

tion of relay 2614 at its right inner contact also 

operates relay 261{ if it is not already operated. 

This is necessary because the connection will not 

be immediately handled at the circuit request 

board even though a line. may be momentarily 

idle; but must take its turn with calls already filed 

for the circuit group in question as will later be 

explained. The operation of relay 261! operates 

relay 1335, which locks over an obvious circuit.to 

ground on ‘the upper contact of relay (339 and 

also lights pilot lamp 1336 in front of the through 

operator and prevents her from being discon- 

nected as previously described. If the call to a 

busy line group is originated by one of the cir- 

cuit request operators then relay. 280! will be 

operated and battery removed from the windings 

of the relays 2614 and 2622; thus giving the call 

the routing as set up by the circuit request oper- 

ator. The circuit request operator observing the 

busy lamp 1928 does not originate a call to a 

busy group of toll lines until some line in the 

group is idle and one or more overflow circuits 

are free thereby allowing relay 2610 to remain 

normal and give the call its regular routing. 

The through operator in toll office No. 2 knows 

from her switchboard path and position signals 

that the call has been extended to a circuit re- 

quest operator. The latter operator receives the 

lamp signal 3001 lighted by the operation of relay 

3000 over one of the leads 2545 to ground on office 

switch 2501. The circuit request operator being 

- contact on wipe-out relay 2014. 

19 
on an order wire basis to permit overlapping of 
talking and pulsing out, operates key 3004 to 
connect her telephone to the particular circuit 
indicated by lamp 3001 and passes the necessary 
information to the originating “A” operator and 
to the through toll operator who also remains on 
the connection. The. originating “A” operator 
then decides whether to ask that the call be 
extended over some alternate route or to ask that 

it be handled on a delayed through basis. In the 10 
latter case either the through or request operator - 

makes out the required ticket. 

The switchboard path shown in Figs. 19 and.20 

is used by the circuit, request operator for setting 

delayed through connections originating through 

distant toll offices and delayed connections origi- 

nating from nearby manual or dial switchboards. . 

The switchboard path, therefore, has three ter- 
minations. on district frames. One end of the 

circuit such, for example, as leads (930 terminate 
on the lower portion of through district frame 
2200. This will be referred to as the front end 

of the circuit. The other end, referred to as the 

rear end over leads 193 and {932 also terminate 

onthe through district frame 2200 and over leads 
{932 and {933 terminate on the terminating dis- 
trict frame 1708 for reaching TX trunks such as 

{154. The switchboard path of Figs. 19 and 20 
appears before the circuit request operator in the 

form of a non-locking talking key 913, a com- 

bined guard lamp and busy pilot (918 and a 
supervisory lamp 2015. Let it be assumed that 
the request operator has just taken the next 
ticket from a number of tickets, filed in ac- 

cordance with their time of origin, and that said 
ticket has resulted from an attempt on the part 

of the “A” operator in a nearby manual office 
such as shown in Fig. 17 to complete a call from 

subscriber C over an outgoing trunk indicated 
at 1123 and through a switchboard circuit such 
as shown in Figs. 11 and 12 to a group of busy 

toll lines. such as shown in Fig. 25. This ticket 
shows the number of the special or TX operator 
in the manual office who will connect the call to 
subscriber C and the group of toll lines that were 
busy on the previous attempt. The request op- 
erator watches the multiple group busy pilot 1928 
to. determine when a line in the group is avail- 
able. She may then either connect a switch- 
board path, such.as shown in Figs. 19 and 20, to 
the idle toll line or she may first call the TX 
operator in the manual office and then complete 
the cail to the toll line. The latter being the 
normal method will now be described. , 

The request operator calls the TX operator by 
operating key 1913 associated with one of her 
idle switchboard paths. This operates relay (914 
which locks over lead 1934 to ground at left back 

Guard and busy 
lamp {918 thus lights over a circuit traced from 
battery either at back contact and armature {9179 

- on relay 1904 or from contact 1978 on relay 1914 
in the event that relay 1904 is operated. Said 
circuit is further traced through lamp 1918 and 
contact 1935 on relay 1914 to ground at inter- 
rupter §915, indicating the switchboard path to 

which the operator is connected. A circuit is also 
closed for operating relay 1907 over a path traced 

from ground at top contact relay 3035, lead 3042, 

contact 1936 on relay 1914, top inner contact of 

relay 1907, and through top winding of said relay 

to battery. Relay 1907 operating locks through 

its lower winding to ground at contact {937 on 

relay 1914 and through its upper winding and 

inner contact over lead #938 and through lower 
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winding of relay 3035 to ground at top contact 

of relay 3036 when it operates. Relays 1907 and 

1914 now being operated, close through the vari- 

ous control leads to the position circuit that en- 

able the request: operator to complete the call. 

The operator now throws key 2020 shown in 

lower right corner of Fig. 20 which is a part of 

her position circuit, preparatory, to setting up 

the number of the TX operator on her key set, 

wherein only the code portion. of the key set in 

Fig. 29. is shown. ; 

A circuit is thus closed at contact.2022 on key 

2020 for operating relay 303 in the position cir- 

cuit, thereby lighting “new-call” lamp 3032 and 

“circuit connected” lamp 3034. The operating 

path for relay 303! may be traced from ground 

through said relay over lead 3043, contact 2022 

on key 2020, leads 2023 and contact on relay 1914 

to lead 1944, thence through right outer break 

contact and left inner contact on relay 1903, 

through winding of relay {902 to battery at left 

back contact of relay 1900. The high resistance 

of relay 3034 prevents the cperation of relay 1902 

in. the circuit traced through its winding... Relay 

3031 operates and locks te battery through top 

inner contact of operated relay 3030. It will be 

remembered that the operation of relay 1907 con- 

nected ground to lead 1945, which may be fur- 

ther traced through contact of operated relay 

3022, bottom inner normal contact of relay 3030, 

through the winding of relay 3012 to battery, and 

that relay 2012 at its top inner contact operates 

relay 3030 which then locks through contact on 

relay 3022 to ground on lead 1945. This being 

a call through the terminating frame of switches, 
the first digit of the code number for the TX 

‘ operator will be something other than zero or 

- one and relay 2916 will, therefore remain normal, 
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which means relay 1904 will also remain normal 

permitting frame identification leads {939 and 

{940 to pass information to the terminating 

marker that the rear end of the switchboard 

path is to be extended to the terminating dis- 
trict frame 1!100. This is accomplished from 

relay 1907 operating and at contacts 194i and 

1942 closing ground, that is on lead 1943, to the 

identification leads {939 and 1940. When the 
terminating marker is connected and the decoder 

has received all dialed information, ground is 

placed on lead 1133 which may further be traced 
through a contact on connecting switch 1861 to 

lead 808, thence through contact 2024 on key 

2020 and through top winding of relay 2019 to 

battery for lighting pilot lamp 2018. The direct 

ground from lead 1808 is also extended through 

contact 2022 of key 2020 to operate relay 1902, 

which circuit may be traced over lead 2823 to 

lead 1944, through contact of operated relay 

(914, left inner contact of relay 1903, winding 

of relay 1902 to battery through left contact of 
relay 1900. The operation of relay 1902 extends 
said ground at its left contact through armature 

1946 and back contact of relay 1904 over lead 

1947 to a relay which is similar to relay 1731, for 

identifying the district frame and circuit to the 

marker. In the manner described the identify- 

ing relay returns this ground to the marker over 

a lead similar to lead 1132. Ground on lead (944 

may also be traced over armature 1948 and back 

contact on relay 1904, lead {949 to battery 

through selecting magnet 1102, thus identifying. 

the level on that switch. It will further be ob- 

served that the ground on lead 1944 coming over 

lead 1808 also serves in conjunction with re- 

sistance 1901 as a shunt on relay 1903. When, 

2,161,876. 

therefore, the district and office switches are cut 

through to the TX trunk 11754 and ground is re- 
moved from lead 1808 by the marker {803, relay 

{903 is caused to operate thereby releasing relay 
1902. Relay 1903 locks operated. to ground 

through its own contact 1950. The foregoing 
opesations are simultaneous and the lighting of: 

. lamp 2018 indicates to the request operator that 

she may restore the key 2020 to normal.. There- 
after the decoder marker is automatically dis- 

missed as the switchboard path is extended to 

the TX trunk. Relay 1903 places holding ground 
on one of the top outer armatures of relay 1904, 

traced further over lead 1951, thencé through 

bottom contact on lower portion of primary dis- 

trict switch 1104 and switch holding magnet {103 

to battery. Said path is also multipled through 

the secondary. district switch 1705 and its hold- 

ing magnet 1708, the primary office switch con- 
tacts and holding magnet 1713, secondary office 
switch contacts and holding magnet 1718, until 

finally this holding ground is traced over lead 

1747 and through winding. of relay {139 in the 

TX trunk. -Relay (903 at its right inner con- 

tact also connects ground through contact 1952 

for lighting position pilot lamp {921 indicating 

to the operator that the connection is cut 
through. Relay 1139 in the TX trunk also oper- 
ates at this time and bridges the bottom winding 
of trunk supervisory relay 1140 across the inside 

ends of repeating coil 1137 toward the trunk {748 
to the office of the TX operator, thereby bringing 

in a lamp signal, not shown, at.said office. .When 
the TX operator answers by inserting her cord 

plug in jack 1742 relay 1140 is assumed to oper- 

ate over trunk {148 thereby closing battery to 

inner end of lower left winding of repeating coil 

1131 which may be further traced through the 
office and district crossbar switches 1115, (710 
and {105, 11700 respectively, thence over lead 1149, 
contact 1953 on relay 1907, lead 1854 and bottom 
outer contact relay 3036 when the sender is re- 
leased, through lower winding retard coil 3039 
to ground through winding relay 3038. The lat- 
ter relay thus darkens position supervisory lamp 

3037 as a receiver-off-hook signal, said lamp hav- - 
ing previously been lighted in same manner as 

described for lamp {333 of the regular toll oper- 

ator. ; . 

The request operator explains to the TX op- 
erator that the particular call involved is the next 
one in order to be completed. As soon thereafter 
as an idle line appears in the desired toll line 
group, indicated by lamp 1928. going out, the re- 
quest operator sets up the designation -of this 
group. Key 2020 having sometime previously 

been restored to normal releasing relay 2319 and 
putting out lamp 2018, she now operates key 
2021, thereby preparing a path for reoperating 
relay 3035 as shown as she depresses one of the 
numerical code keys Fig. 29. This being a call 
to toll, the connection will be made via the 

through district and office frames over leads 1930. 
The operation of key 2024 thus closes a circuit 
from ground at the top contact to lead 2025, 

traced further through contacts 1936 to identifi- 
cation leads 1957 and 1958, thereby passing in- 

formation to the through marker of Fig. 26 that 

the front end of the switchboard path is to be 

connected to the through district frame 2200. 
When the’ through marker is connected, ground 
is placed on lead 2634 in any suitable manner, and 

a circuit may be traced through contacts on con- 

necting relays 2308 and 2307 to lead 2320 and then 

to lead 1808, through contact 2026 on key 2021, 
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and winding of relay 2019 to battery. ‘The ground 
placed on lead. 2634 may further be traced 
through contact 2027 on key 2021, lead 2028, con- 
tact 1959 on relay 914, right outer armature 
and back contact on relay 1923, left inner contact 
of relay 1923 through winding of relay 1924 to 

_ battery at back contact of relay (926. Relay (924 
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operates and locks to ground on its right inner 
contact over a circuit which may be traced 
through the winding of relay 1923. The latter 
relay does not operate until ground is removed 
from lead 2028. Relay 1924 also extends ground 
at its left contact over lead (96f to the through 
district. frame 2200 to identify. the switch on 
which the. switchboard path is terminated. 

- Ground on lead 1960 may also be traced over lead 
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1962 to battery through selecting magnet 2208, 
thus identifying the level on switch 2200. It will 

further be observed. that the ground on lead 1960 
also serves along with resistance 1925 to act as 
a shunt on winding of relay 1923. The forego- 
ing circuits are simultaneously extended over. the 
paths traced, one of which operated relay 2019 
for lighting lamp 2018 over an obvious circuit. 
This lamp indicates to the operator that key 2021 

may now be restored to normal. When, there- 
fore, the. district and office switches are cut 
through to the toll line, here assumed to be 
shown, in the lower portion of Fig. 25, and 
ground is removed from lead 2634 by the marker 
of Fig. 26, the ground on lead 1960 is removed 
thereby operating relay 1923 and causing relay 
1924 to release. Relay 1923 locks operated to 
ground, through its own contact 1963 and at its 

right inner contact places holding ground on lead 
1964 for holding the district and office crossbar 
switch holding magnets such, for example, as pri- 

Ground at 
the. contact {965 on relay 1923 is connected 
through a contact on relay 1914 for lighting lamp 
£922 indicating that the connection is cut through. 
Relay 2529 of the toll line operates at this time 

from ground on the secondary office switch 2500, 
thereby preparing said line for the call by re- 
moving termination ‘2528 and at its left inner 

front contact preparing a path for. ringing on 

the toll line as will presently be described. 

Disconnect of request operator from switchboard 

path 

‘The request operator having now completed a 
path which enables the TX operator to set up the 
call via an idle toll line out of toll office 2, dis- 

connects her position from the switchboard path 

by depressing position wipeout key 30/0. This 

results in the operation of relays 3009, 3008 and 
3007 as described for corresponding relays in 

the position circuit of.the toll operator of Fig. 13. 

The operation of relay 3007 closes a path through 

its own upper winding to lead 3044 traced through 

contact 1967 on relay {914 to lead 1968 thence 
through contacts and winding on wipeout relay 
2ti4.. The latter relay in operating removes di- 
rect ground from the operating circuit of relay 

1914 and at its inner contacts closes a path 
through resistance 2013 for locking itself over 

lead 1934 to. battery. through winding relay (914. 

Said path, however, due to resistance 2013 causes 

relay 1914 to release, thereby releasing relay 1907 

and disconnecting the operator from the switch . 

board path. An exception to this action would 

he where the operator’s sender is still connected 

as evidenced by relay 3036 being operated. In this 

event ground through lower winding relay 3035 

over lead 1938, through inner contact and upper 

. at right inner contact on relay 1903. 
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winding relay 1907 to battery continues to hold 
relay 1907 operated until the sender is dismissed. 

Under : this condition termination {906 remains 
connected across the talking conductors to pro- 

tect the toll line. The release of relay {907 

through its nornial contacts, then extends the 

talking conductors 1932 from the TX operator to 
the conductors 1968 leading to the idle toll line. 
At this time supervisory lamps 3032 and 3034 go 
out due to release of relays 1901 and 3030 and 

lamps 1924 and 1922 go out due to release of re- 
lay 1914. The release of relay i914 at contact 
1935 opens the interrupter ground circuit to lamp 
1818 that has been causing it to flash and at 
contact {970 supplies said lamp with direct ground 
from a contact on either relay 1903 or 1923. Since 
one or both the latter relays are operated when- 

ever a switchboard path is busy and battery to 
the lamp continues to be supplied at armature 
1979 on relay 1904, lamp i918 continues to re- 
main lighted as a switcboard path busy indica- 
tion. The operation of relay 1910 at its bottom 
outer contact also removes battery from a cir- 
cuit traced over lead 1917!, through circuit re- 
quest operator’s lamp 2015, lead 2029, normal con- 
tact and armature 1929 on relay {964 to ground 

Lamp 2015 
thus remains out during the remainder of the 
connection. : . 

TX operator completes call 

The TX operator now proceeds to complete the 
connection through to the called subscriber by 
ringing out over trunk line {1748 which causes 
relay 1138 to operate and connect battery to the 
left upper winding repeater coil (131. Said bat- 
tery may then be traced over talking conductor 
1150, contact on office switches (15! and 1/114, 

conductor 130, contact on secondary district 
switches 1709 and (152, lead 11753, contact 1977 
on relay 1901, thence over lead 1912 and through 
the left winding of retard coil 1908 and winding 
of relay 1909 to ground. The latter relay thus 
operates and connects ground to lead 1973 traced 
further through upper winding of relay 2003 to 
battery. Relay 2003 locks through its lower 
winding and contact through resistance 2005 to 
high voltage battery 2030 and at its top inner 
make contact connects battery through resist- 
ance 2004 to lead 2031 traced further through 
district and office switches 2200, 2201, 2202 and 
2500 to lead 2546, left inner contact of relay 2529, 

armature and front contact of relay 2531, 
through winding of relay 2525 to ground. The 
latter relay thus operates and sends a ringing 
signal connected at 2526 out over toll line 2532 
into the next toll office. 

The above ringing signal is sent out over the 
toll line under. the contro! of a timing arrange- 

ment consisting of an ionic tube 2010, resistances 
2005 and 20{/f, condenser 2012, and high voltage 
positive battery 2030. Relay 2003 operating 
closes a path for connecting positive battery 2030 
through resistance 2005 to the plate of the tube 
2010 which does not break down and become 
conducting, due to the négative battery on the 
grid. Current from the negative battery flows 
through resistance 2004 and winding of the ring- 
ing relay 2525 in the toll line to ground, and 
makes the junction 2032 considerably less nega- 
tive. The circuit, in fact, may be adjusted so 
that junction 2032 is positive with respect to the 
cathode of the tube 2010. However, due to the 
large resistance 201 and condenser 2012, the grid 
of the tube does not reach this voltage until after 
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a delay required to charge condenser 2012. The 

length of this delay is controlled by the voltage 

difference between the cathode and point 2032, 

the value of resistance 2011, and the size of con- 

denser 2012. When the voltage of the grid has 

been made sufficiently less negative, the tube 

becomes conducting and current flows from. the 

cathode circuit to the plate and then through 

resistance 2005 to battery. The tube thereby © 

shunts lower winding of relay 2003, which re- 

leases unless the request operator still has the 

ringing key in the position operated. Under 

this condition the relay releases when the ringing 

key is restored. - : 

The TX operator meanwhile inserts the other 

ena of her cord circuit indicated at 1743 into the 

usual switching trunk jack 1144. The “B” oper- 

ator then learns from the TX operator the num- 

ber of the calling subscriber and inserts the cord. 

plug of the switching trunk into the subscriber’s 

multiple jack !146. The TX operator then pro- 
ceeds to pass the called subscriber’s number to 

the operator in the next toll office and in turn to 

as many other through toll operators as may be 

necessary. to reach the called subscriber station. 

When connéction is. made with the called party 

the TX operator then rings over the switching 

trunk to call the calling subscriber to the tele- 

phone in accordance with the usual standard 

practice. 

Pad circuit control 

Toll lines are reached over the office frame, 
consequently the pad lead is connected to a 
grounded winding of the pad control relay 2524. 
Said path may be traced from ground through 

left winding relay 2524, lead 2547, thence 
through office switches 2500 and 2202, district 
switches 2201 and 2200, lead 2226, top outer 
armature and back contact relay ($14 and 
through right-hand winding relay (916 to bat- 
tery through contact. on said relay. The left- 
hand winding of said relay is open at the time 
because the rear ends of the request operator’s 
switchboard path is not connected to toll but to 
the TX operator. Therefore, said relay oper- 
ates and cuts resistance (917 into the above 
traced. circuit, thereby causing pad relay 2524 to 

. remain normal during the connection, with the 
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pad circuit 2523 connected in the circuit. The 
windings of relay {916 are connected differ- 
entially so that when both ends of the switch- 
board path are connected to toll lines as on 
delayed through calls, the windings neutralize 
each other and relay 1916 remains normal thus 
supplying direct battery for operating pad relays 
in each of the pad circuits to remove such pads. 

Disconnect condition 

The calling subscriber at the end of conversa- 
tion hangs up his receiver thereby signaling the 
TX operator in the usual way. ‘The TX operator 
then removes her cord plug from trunk jack 
{142 thereby releasing relay 1140 which removes 
battery from the lower one of the two talking 
conductors. This causes relay 1910 to release 

_ and connect battery for lighting lamp 2015 over 

70 

15 

a path previously described. The request oper- 

ator by operating key 1913 may then connect her 

position circuit to the switchboard path as pre- 

viously described. If she desires to set up a con- 

nection to another TX operator that requires a 

toll line in this same group, she will then operate 

disconnect key 2006 which connects ground to 

lead 2033 and may be traced through contact 

2,161,376 

1975 on relay £901, thence through right winding 

relay (900 to battery.. The latter rclay operating 

removes battery that has been holding relay 1993 

operated, thus breaking down the conncction to 

the first TX operator. She may then operate kcy 

2020 and set up a connection with another TX 

operator. In this‘event she would rering the op- 

erator in the toll office 3 and request a connection 

to another subscriber by depressing ringing key 

’ $966 thereby connecting ground through a.con- 
tact on relay 1914 to lead 19173 causing a timed 
ringing signal to be sent out over toll line 2532 in 
the same manner as described above where the 
supervisory relay 1909 connected ground to lead 
1973. The request operator on the other hand 
may release both ends of the switchboard path by 
first. depressing key 2006 and then release key 
3029 of her position circuit. The rear end of the 
switchboard path is thus released by the first key 
and the second key operates relays 3028, 3027 and 
3026 to connect ground through upper high re- 
sistance winding relay 3026 to lead 3045, traced 
thence through contact 1916 on relay 1914 and 
right winding relay 1926 to battery. The opera- 
tion of the latter relay removes battery supply 
from relay. 1923, thereby releasing the front end 
of the switchboard path. The request operator 
by the use of these keys may obviously release 
either end of said switchboard path at any time 
during the setting up of, or end of, a connection. 

Delayed through calls 

The request operator in setting up a delayed 
through connection proceeds in the same man- 
ner as described above for circuit request calls. 
However, the extension of a call to a TX oper- 
ator through a distant toll office over the rear 
end of the request operator’s switchboard: path 
involves setting up a code on the key set with 0 
or 1 as the first digit. Thus relay 2916 is caused 
to operate and connect ground to lead 2932 that 
may be traced through the top outer contact on 
key 2020, over lead 2034, through contact 1955 
on relay {907 to battery through bottom inner 
contact and winding relay 904. The latter relay 
operates and locks to ground at right contact on 
relay 1900 thereby opening the circuit to frame 
identification leads 1939 and 1940 and closing 
identification leads 1951 and 1958 so that the 
through district frame 2200 will be identified. 
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Relay (904 also closes an obvious circuit for light-| 
ing the position through pilot lamp 1905. Re- 
ferring to the earlier description where a call is 
being extended by the calling “A” operator for 
subscriber A in the manual office shown in Fig. 5 
which is adjacent to the first toll office also shown 
‘in Fig. 5, let it be assumed that the operator in 
the second toll office was unable to complete the 
call due to the outgoing group of toll lines. ail 
being busy and that the call is ticketed for the 
request operator to complete as previously de- 
scribed. When a toll line in the group becomes 
idle said operator may first set up a connection 
to the TX operator in the originating office or 
she may complete the call to the called subscriber 
and then complete the connection back to the 
TX operator. The latter case will here be as-~ 
sumed, with the request operator first depress- 
ing talking key 1913 and then key 2021 and set- 
ting up. the code for the city of the called sub- 
scriber on the key set of Fig. 29. The associated 
marker shown in Figs. 26, 27 and 28 will then 
cause the leads 1930 of the front end of the re- 

. quest operator’s switchboard path to be connected 
via district switches 2200 and 220! and office 
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switches 2102 and 2500 to the toll line shown in 

upper portion of the Fig. 25. Ground placed on 

lead 2536 of this line causes relay 2520 to op- 

erate. and prepare the circuit for ringing out on- 

the line 2533. The request operator by operat- 
ing ringing key 1966 places ground on lead 1913 
and causes a timed interval of signaling current 
to be sent out as previously described. Said sig- 
nal will then be received in the third toll office, 
not shown, which for the purpose of this descrip - 
tion, may be assumed to be the same as shown 
for toll office No. 2. When the operator in the 
third toll office answers, the reduest operator 
passes the subscriber number which is further’ 

assumed to involve a terminating connection in 
toll office No. 3. 

The request operator now proceeds to establish 
the connection back to the calling subscriber A 
by depression key 2020 and on her key set writes 
up the number of the TX operator in the manual 
office of Fig. 5. This operates relay 1904 of the 
switchboard circuit, closing a path to identifica- 
tion leads 1939 and 1940 for identifying district 
frame 2200 to the marker as above described. 
The rear end of the switchboard path-is thus 

extended over leads designated 1931 and 1932, 
through district switches 2200 and 2201, office 

switches 2102 and 2400 to the toll line circuit 
shown in upper portion of Fig. 24. Ground placed 

on lead 2422 of this line causes relay 2419 to op- 

erate and to prepare the circuit for ringing on 

the toll line 2423. The request operator by op- 

erating ringing key {920, connects ground 

through .a contact on relay 1914 to lead {974 

which is further traced through top winding of 

- relay 2000. The operation of the latter relay in 
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‘Jar trunk 1754. 

conjunction with the ionic tube 2009, res‘stances 
2001, 2002 and. 2007, and condenser 2068. serves 
to cause ringing relay 2414 in the outgoing toll line 

circuit to operate for a minimum time interval 

and send a signaling current connected at 2415 
over line 2423. A detailed description of this 
action is unnecessary since the operation is the 

same as previously described when ringing on the 

front end of the request operator’s switchboard 

path. .Signaling current sent over line 2423 is re- 

ceived by the inward line of toll office 1 indicated 

at 814. When the inward cordless operator, 

whose position is indicated at 815, answers. the 

signal she is notified by the request operator that 
a-connection is desired to the TX operator’s po- 
sition in the local office of Fig. 5. The inward 

cordless operator completes this connect‘on over 

the district switches 8{2—-811 and office switches 

808—806, through the TX trunk in the first, toll 

office of Fig. 5. The functioning of said TX 

trunk need not here be described since reference 

‘may be had to the previous description of a simi- 

The request operator now in- — 

forms the TX operator that she has completed 

the delayed call to the called subscriber where- 

upon the TX operator takes up the ticket that 

has been passed to her by the originating “A” 

operator, giving the number of the calling sub- 

scriber, etc., and proceeds to complete the con- 

nection through jack 503 via the “B” operator’s 

switching trunk to the subscriber’s trunk $02 to 

the calling subscriber A. 

The circuit request operator during setting up 

of the above connection may be recalled from 

either end of the connection through the sw tch- 

board path by the operator. from said end ring- 

ing on the line or trunk: If for example while 

the request. operator. is setting up a connection 

via toll line 2533 to the toll operator in the toll 

23 

office 3 the latter operator wishes to recall the 

request operator she may do so by connecting 

a ringing signal to line 2533 which will obvious- 

ly operate relay 2518 and remove ground from 

winding of relay 2522. Its release thus connects 

battery through the left. inner armature and 

front contact relay 2520 to lead 2539 traced 

thence through contacts on secondary office 

switch 2500, primary office switch 2102, secondary 

- district switch 2201 and primary district switch 
2200, over lead 2031 and through the top arma- 
ture and back contact relay 2003 to ground 

through the right winding relay 2011. The lat- 

ter relay then locks through its left winding to 
ground at normal contact on relay 2014 and at 
its two right. outer make contacts supplies ground 
and battery for lighting lamp 2015 as a recall 
signal. Also at its right inner contact relay 2017 
connects ground to lead 2035 which is further 
traced through a contact on operated relay (914 

to battery through another position lamp 1912 

which lights to indicate that the recall is from 

the front end of the switchboard path. 
If on the other hand the operator in toll 

office No. 1 has occasion to recall the request 
operator, she may do so by ringing on the toll 
line 2423 which obviously operates relay 2416, 
thereby connecting battery to a path’ traced 

through the left inner armature and front con- 

tact relay 2419 to lead 2424 thence through con-~ 

tacts on secondary office switch 2409, primary 

office switch 2102. secondary district switch 2201 

and primary district switch 2200, over lead 2227 

and through the top armature and. back contact 

relay 2000 to ground through right winding re- 

Jay 2016. The latter relay then locks through 
its left. winding to ground at relay 2014 and at 

its two right outer contacts supplies ground and 

battery for lighting position lamp 2015. Also at 
its right inner contact it connects ground to lead 
2036, traced further through a contact on op- 
erated relay {914 te battery through lamp I9f1, 
which lights to indicate that the recall is from 

the rear end of the switchboard path. 

Line, overflow, and master busy conditions 

The request operator in setting up connections 
over the rear end of her switchboard path to 

the TX operator in the adjacent manual! office 

of Fig. 17 and then to a toll line over the front 
end of the path may encounter a busy tone or 
flashing signals the same as encountered by the 
regular toll operator. As long as the request 
operator is connected to the switchboard path 
said busy indications will manifest themselves to 
her by clicks or tones received in her telephone. 
Should she disconnect her telephone from said 
path while a flashing condition continues, said 
flashing signal by virtue of interrupted battery on 
the line will operate relay {910 accordingly and 
lamp 2015 will flash whatever busy signal is be- 
ing encountered. On delayed through connec- 
tions however where relay 1904 is operated, 
ground and busy lamp 1918 is the one that in- 
dicates the busy condition to the request operator. 
What is claimed is: . 
1, In combination, a toll office, incoming and 

outgoing toll lines, automatic switches for con- 
necting said incoming lines to said outgoing lines, 
means for sending calling signals in either direc- 
tion over any of said lines, an operator’s position 

in said office, means responsive to a calling signal 

sent to said office over a calling incoming line 

for connecting said position to said line, and 

‘means controlled by the operator for selectively 
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operating said switches to establish a toll con- 

nection between the calling incoming line and 

a desired outgoing line. 

2. In combination, a toll office, incoming and . 

outgoing toll lines, automatic switches for con- 

necting said incoming lines to said outgoing lines, 

means for sending calling signals in either direc- - 

tion over any of said lines, an operator’s position - 

in said office, means responsive to a calling signal 

sent to said office over a calling incoming line for 
connecting said position to said line, means con- 

trolled by the operator for selectively operating 

said switches to establish a toll. connection be- 

tween the calling incoming line and a desired out- 

going line, and means for automatically releasing 

said position from the calling incoming toll line. 

3. In combination, a toll office, incoming and 

outgoing toll lines, automatic switches for con- 

necting said incoming lines to said outgoing lines, 

means for sending calling signals in either direc- 

tion over any of said lines, an operator’s position 

in said office, means responsive to a calling signal 

sent to said office over a calling incoming line 

for connecting said position ta said line, means 

controlled by the operator for selectively operat- 

ing said switches to establish a toll connection 
between the calling incoming line and a desired 

outgoing line, means for automatically releasing 

said position from the calling incoming toll line, 

and means responsive to a calling signal sent over 

said established connection for reconnecting: said 

position to said calling toll line. — 

4. In combination, a toll office, incoming and 

outgoing toll lines, automatic switches for con- 

necting said incoming lines to said outgoing lines, 

means for sending calling signals in either direc- 
tion over any of said lines, an operator’s position 

in said office, means responsive to a calling signal © 

sent to said office over a calling incoming line 

for connecting said position to said line, means 

controlled by the operator for selectively operat- 

ing said switches to establish a toll connection 

between the calling incoming line and a desired 

outgoing line, means for automatically releasing: 

said position from the calling incoming toll line, 

and means responsive to a calling signal sent 

over said established connection from either end 

thereof for reconnecting said position to said call- 

ing incoming toll line. 

5. In combination, a toll office, incoming and 

outgoing toll lines, automatic switches for con- 

- necting Said incoming lines to said outgoing lines, 
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means for sending calling signals in either direc- 

tion over any of .said lines, an operator’s position 

in said office, means responsive to a calling signal 

sent to said office over a calling incoming line 

for connecting said positions to said line, a mark- 

er common to said switches, means controlled 

from said position for registering the designation 

of the call in said marker, and means controlled 

by said marker for selectively operating said 

switches to connect the calling incoming line to 

a desired outgoing line. 

6, In a telephone system, a toll office, automatic 

switches therein, an operator’s position therein, a 

two-way ring-down toll line terminating in one 

of said switches, means for sending calling signals 

of alternating current over said line in either 

direction, means responsive to a calling signal 

incoming over said line for automatically con- 

necting the line to the operator’s position, toll 

circuits outgoing from said office, and means con- 

trolled by the operator for causing the selective 

operation of said switches to extend said toll line 

to a desired one of said outgoing circuits. 
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7. In a telephone system, originating, interme- 

diate, and terminating toll offices, a first two-way 

ring-down toll line interconnecting the originat- 

ing and intermediate offices, a second two-way 
ring-down toll line interconnecting said interme- 
diate and terminating offices, automatic switches 

in said intermediate office, an operator's position 
in each office, means for sending alternating cur- 

rent signals over said lines in either direction, 

means responsive to a signal sent from the orig- 

inating office to said intermediate office for auto- 
matically connecting said first toll line to the 

intermediate operator’s telephone to establish a 
talking path between said originating and inter- 

mediate operators, and means controlled by said 
intermediate operator for operating said switches 
to extend a connection from said first toll line 
over said second toll line to the terminating office. 

8. In combination, a toll office, toll lines incom- 
ing to said office, toll lines outgoing from said 
office, automatic switches for connecting said in- 

coming lines to said outgoing lines, means at both 
ends of said lines for sending calling signals over 
said lines in either direction, an operator’s posi- 

tion in said office, means responsive to a calling 

, Signal sent over a calling one of said incoming 
lines to connect said operator’s position automati- 
cally to the inward end thereof, a key set at 
said position and means for registering a called 
designation set up on said key set, and means » 
controlled by said registering means for selec- 
tively operating said switches to connect said 
calling incoming line to a desired one of said out- 
going toll lines, 

9. In a telephone system, a toll office; outgoing . 
circuits to local offices for completing terminating 
toll calls, a switch having access to said circuits, 
outgoing toll lines to distant points for extending 
through calis, a second switch having access to 
said outgoing lines, a toll line incoming to said 
toll office and terminating in both of said switches, 

-an operator’s position in said toll office, means 
for sending a calling signal over said incoming 
line to said toll office, means responsive to said 
signal for connecting said position to said in- 
coming line, and means at said position for caus- 

ing the selective operation of either one of said 

switches to extend the incoming toll line either 

to one of said local outgoing circuits or to one 
of said outgoing toll lines. 

10. In a telephone system, a toll office, outgoing 

circuits to local offices for completing terminating 
toll calls, a switch having access to. said circuits, 

outgoing toll lines to distant points for extending 

through calls, a second switch having access to 

said outgoing lines, a toll line incoming to said 

toll office and terminating in both of said switches, 
an operator’s position in said toll office, means 

for sending a calling signal over said incoming 

line to said toll office, means responsive to said 
signal for connecting said position to said in- 
coming line, means at said position for register- 

ing the designation of the call, a first register 

mechanism for controlling the switch having ac- 

cess to said local circuits, a second register mech- 
anism for controlling said second switch, means 

dependent on the designation registered’ at said 

position for selecting the corresponding one of 

said register mechanisms, means for transfer- 

ring said designation to the said selected mecha- 

nism, and means controlled by said mechanism 

for operating the corresponding switch to extend 

said incoming line either to a local office or to an 

outgoing toll line according to which one of said 

- switches is operated. 

10 

20 

tw
 

er
 

40 

60 

75



10 

Bt] 

20 

25 

2,161,376 

11, In a telephone system, a toll office, out- 
going circuits to local offices for completing ter- 
minating toll calls, a switch having access to 
said circuits, outgoing toll lines to distant points 
for extending through calls, a second switch hav- 
ing access to said outgoing lines, a toll line in- 
coming to said toll office and terminating in both 
of said switches, an operator’s position in said 
toll office, means for sending a calling signal over 
said incoming line to said toll office, means re- 
sponsive to said signal for connecting said posi- 
tion to said incoming line, a key set at said posi- 
tion for registering the called designation, two 
markers, means controlled by said key set for 
selecting one or the other of said markers ac- 
cording to whether the call on said incoming line 

is a terminating or a through call, means for 
transferring the designation to the selected 
marker, means controlled by one of said markers 
when a designation is transferred thereto for 
operating said first switch to connect the incom- | 
ing line to one of said local circuits, and means 
controlled by the other marker when a designa- 
tion is recorded therein for controlling said sec- 
ond switch to connect the incoming line to one 
of said outgoing toll lines. 

12. In a telephone system, a toll office, a switch- 
ing trunk outgoing therefrom to a local office, a 

. registering mechanism associated with said trunk, 
30 a selector switch in the toll office having access 

: to said trunk, a toll line outgoing from said toll 
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office, a second selector switch having access to 
said outgoing toll line, markers for controlling - 
said switches,.a toll line incoming to said toll 
office and terminating in both of said switches, 
an operator’s position in said toll office, means 
responsive to a calling signal sent over said in-. 
coming line for connecting said incoming line 
to said position, means at said position for regis- 
tering the office code and line number of the 
wanted designation, means for transferring the 

office code registration to one of said markers to 
cause the operation of one of said switches to 
connect the incoming line either to said trunk 
or. to an outgoing line according to the character 
of the office designation, and means effective. if 
a line number has been registered at said position 
for transferring such registration over the ex- 
tended connection to said registering mechanism. 

13. In combination, an incoming toll Jine, out- 
‘going toll circuits, automatic. switches for con- 
necting the incoming line to said outgoing cir- 
cuits, markers for controlling said switches, an 
operator’s position and means for connecting it 

to said incoming line, means at said position for 
registering called designations, means for con- 

. necting the position to one of said markers and 

60 

for transferring the registered designation from 
the position to said marker, means controlled by 
the marker for operating one of said switches to 

extend the incuming line to the desired one of 
said outgoing. circuits, means in the marker 
effective when certain designations are received 

. from the position to cause the automatic release 
of: said position from the incoming line and for 

releasing itself from the position, and means in 
the marker effective when other designations are 
received for releasing itself from the _ position 
without causing the release of the position from 
said incoming line. . 

14, In combination, an incoming toll line, out- 
going toll circuits, automatic switches for con- 
necting the incoming line to said outgoing cir- 
cuits, markers for controlling said switches, an 
operator’s position and means for connecting it 

25 
to said incoming Hine, means at said position for 
registering called designations, means for con- 
necting the position to one of said markers and 
for transferring thereto all or a part of the desig- 
nation registered at said position, means con- 
trolled by the marker for operating one of sald 
switches to extend the incoming line to a de- 
sired one of said outgoing circuits, means in the 
marker effective if it receives all of said designa- 
tien from the position to release itself from the 
position and to cause the automatic release of 
the position from said incoming line, means ‘in 
the marker effective if if receives only a part of 
the designation for releasing itself from the posi- 
tion without causing the release of the position 
from the line, means at the position for trans- 
ferring the remaining part of said designation 
‘from the position to the established connection, 
and means for releasing the position from said 
incoming line. 

15. In a telephone system, a toll office, out- 
going local circuits, outgoin~.toll Hnes to distant 
Points,.an incoming toll line, automatic switches 
and an operator's position in said toll office, 
means for automatically connecting said incom- 
ing’ line. to said position, means controlled from 

_ Said position for operating said switches to con-' 
nect the incoming line either to a local circuit or 
an outgoing toll line according to the destination 
of the call, means for releasing the position from 
said incoming line, and means controlled over a 
local outgoing circuit for automatically releasing 
said switches to disconnect the incoming toll line 
from said local circuit. 

16. In a telephone system, a toll office, an out- 
going trunk to a local office, outgoing toll lines 
‘to distant points, an incoming toll line, auto-- 
matic switches in said toll office, means for send- 
ing signals in either direction over any of said 
toll lines, an operator’s position at said toll office, 
means responsive to a signal incoming over said 
incoming line for connecting said line automati- 
cally to said position, means controlled from said 
position for operating said switches to extend the 
incoming line either to said trunk or to one of 
said outgoing lines according to the destination 
of the call, means for releasing said position 

' from said incoming line, and means effective 
after a connection has been extended over said 
switches to said trunk for causing the automatic 
release of said switches under control of said 
local office. . 

17. In a telephone system, a toll office, an out- 
going trunk to a local office, outgoing toll lines 
to distant points, an incoming toll line, auto- 
matic switches in said toll office, means for send- 
ing signals in either direction over any of said 
toll lines, an operator’s position at said toll office, 
Means responsive to a signal incoming over said 
incoming line for connecting said line automati- 
cally to said position, means controlled from said 
position for operating said switches to extend the 
incoming line either to said trunk or to one of 
said outgoing lines according to the destination 
of the call, means for releasing said position 
from said incoming line, means controlled by a 
called party in said local office to release said 
switches to disconnect the incoming toll line from 
said trunk, means responsive to a signal sent to 
said toll office either over said incoming line or 
over an outgoing line to which said incoming line 
has been connected for reconnecting said posi- 
tion to the established connection, and means 
under the control of said position for releasing 
said switches. 
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18. In a telephone system, an incoming cir- . 

cuit, a group of outgoing circuits, automatic 

switches, a. marker for testing said outgoing cir- 

cuits and for operating said switches to connect 

the incoming circuit to an idle one of said out- 

going circuits, an auxiliary circuit, means effec- 

tive if all said outgoing circuits are busy for 
’ causing the marker to omit the test of the out- 
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going circuits and to operate said switches to 

extend the incoming circuit to said auxiliary cir- 

cuit, and a busy signal rendered effective under 

control of said auxiliary circuit. 

19. In a telephone system, an incoming circuit, 

a group of outgoing circuits, automatic switches, 2 

‘marker for testing said outgoing circuits and for 

operating said switches to connect the incoming 

circuit to an idle one of said outgoing circuits, an 

auxiliary circuit, means effective if all said out- 

going circuits are busy for causing the marker to 
omit the test of the outgoing circuits and to oper- 

ate said switches to extend the incoming circuit 
to. said auxiliary circuit, a busy signal rendered 

effective under control of said auxiliary circuit, 
‘and means for controlling said auxiliary circuit 
to cause the effacement of said signal when one of 

said outgoing circuits becomes idle. 

20. In a telephone system, an incoming line, 

groups of outgoing lines, automatic switches, a 

marker for testing said groups of lines and oper- 

ating said switches to connect the incoming line 

to an idle line in the desired outgoing group, a 
group of overflow circuits, a master busy circuit, 

means effective if all lines in a called group are | 
busy for causing the marker to omit the test of 

such group and to test the overflow group and 

cause the switches to connect the incoming line 
to an idle overflow circuit, and means. effective if 
all lines in the called group are busy and all over- 
flow circuits are busy for causing the marker to 
omit both tests and to extend the incoming line 
over said switches to said master busy circuit. ~ 

21. In a telephone system, an incoming toli 

line, a group of outgoing toll lines, automatic 
switches, a toll operator’s position, a marker, 

means controlled from said position for taking 
said marker in use to test the lines of said group 
and to operate said switches to connect the in- . 

coming line to an idle line in said outgoing group, 

a special operator’s position, means for establish- 
ing a special condition for said-group of lines, 
means in said marker responsive to said special 

condition when the marker is taken in use by said 
toll operator for causing it to omit the test of 

said group and to extend the incoming line to 

said special position, and means controlled from 

the special position for taking said marker in 

use to test the lines of said group and to oper- 

ate said switches to extend a connection to an 

idle one of the outgoing lines of said group. 

22. In a telephone system, an incoming toll 
line, a group of outgoing toll lines, automatic 

switches, a toll operator’s position, a marker, 

means controlled from said position for taking 

said marker in use to test the lines of said group 

and to opcrate said switches to connect the in- 

coming line to an idle line in said outgoing group, 

a@ special operator’s position, means for establish- 

ing a special condition for said group of lines, 

means in said marker responsive to said special 

condition when the marker is taken in use by said 

toll operator for causing it to omit the test of 

said group and to extend the incoming line to 

said special position, means controlled by the 
special operator for taking said marker. in use, ~ 

means effective when the marker is taken in use.. 
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. by the special operator for causing it to test the 

lines of said outgoing group regardless of said 

special condition, and means controlled by the 

marker on finding an idle line in said group for 

‘operating said switches to establish a connec- 

tion to such idle line. 
23. In a telephone system, an originating toll 

office, an intermediate toll office, toll lines inter- 

connecting said offices, a group of toll lines out- 

going from said intermediate office, automatic 

switches and. a toll operator’s position in the in- 

termediate office, a marker, means controlled by 

said operator for taking said marker in use to 
test the lines of said outgoing group and to oper- 

ate said switches to connect a calling toll line. 

incoming from said originating office to an idle 
one of said outgoing lines, a request operator’s 
position in said intermediate office, means con- 
trolled by the request operator for conditioning 

said outgoing group for request operation, means 
in said marker effective when it is taken in use by 
said toll operator for omitting to test said group 
if it is on a request basis when called and for ex- 
tending the calling incoming line to said request 
position, means at the request position for indi- 

cating the busy condition of said group, means 
controlled by the request operator for taking said 

marker in use, means in said marker effective 
when taken in use by the request operator to dis- 

regard the request condition of said group and to 

test said group for an idle line, and means con- 

trolled from the request position for causing 

the marker to establish a connection over said 

switches between a toll line extending to the 

originating office and the outgoing line in said 
group found idle by the marker test. 

24. In a telephone system, an incoming line 

and an outgoing line, each having an impedance 
element connected in the: transmission circuit 

thereof, normally deenergized relays, one for each 

line, circuit connections controlled. by the contacts 

of each relay when. operated for rendering in- 

effective the corresponding impedance element, 

means for connecting said incoming line to said 

outgoing line, and a circuit including in series a 
winding of.each relay for operating both of said 

relays. 
25. In a telephone system, an office, a plurality 

of two-way lines having terminating ends in said 

office, transmission impedances one in the ter- 

minating end of each line, relays individual re- 

spectively to said lines said relays serving when 

operated to render ineffective the corresponding 

impedances, means for connecting any one of said 

lines to any other line, and an operating circuit 

for the two relays of any two connected lines in- 

cluding a winding of each relay and extending 

through said connecting means. 
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26. In-a telephone system, an office, a plurality 

of two-way lines: having terminating ends in said 

office, transmission impedances associated re- 

spectively with the treminal ends of said lines, 

relays individual respectively to said lines and 

serving when operated to render ineffective the 

corresponding impedance, trunks outgoing from 

said office, means for connecting any particular 

one of said lines either to any one of said other 

lines or to one of said trunks, and an operat- 

ing circuit for the relay of said particular line 
extending through a winding-of said relay and 

‘through a winding of the. corresponding relay 
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of the line to which said particular line is con- — 
nected. 

27. In a telephone system, an office, switching 

means, two lines each having inward and out- 75
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ward appearances in said switching means, trans- 
mission; elements one for each of said lines, re- 
Jays individual respectively to said Hines and 

serving when operated to render ineffective the 

corresponding transmission element, each relay 

having two windings one winding associated with 

the inward appearance of the line in the switch- 
ing means and the other winding associated with 

the outward appearance of such line in the 

switching means, and an operating circuit for 

said relays completed. when either line is con- 

nected to the other line, said circuit extending 
through that winding of one of the relays which 

corresponds to the inward appearance of the as- 

sociated line and through that winding of the 
other relay which corresponds to the outward 

appearance of the associated line. 

28. In combination, a-toll office, incoming and 
outgoing toll lines, automatic switches for con- - 
necting said incoming line to said outgoing line, 
means for sending calling signals in either di- 

rection over any of-said lines, a plurality of op- 
erators’ positions in said office, means. responsive 
to a calling signal sent to said office over a call- 
ing incoming line for connecting said line to an 
idle one of said positions, and means controlled 
by said position operator for selectively operat- 
ing said switches to establish a toll connection 
between the calling incoming line and a desired 
outgoing line. ; 

29. In combination, a toll office, incoming and 
outgoing toll lines, automatic switches for con- 
necting said incoming lines. to said outgoing 
lines, means for sending calling signals in either 
direction over any of said lines, an operator’s 
position in said office, means responsive to a call- 
ing signal sent to said office over a calling in- 
coming line for connecting said position to said 
line, a visible signal in said position indicating 
that the position has been connected to a line 
by said latter means, a visible. signal indicating 
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that the connection is for a new call, and means 
controlled by the operator for selectively oper- 
ating said switches to establish a toll connec- 
tion between the calling incoming line and a de~ 
sired outgoing line. 

30. In combination, a@ toll office, incoming and 
outgoing toll lines, automatic switches for con- 
necting said incoming lines to sald outgoing 
lines, means for sending calling signals in either 
direction over any of said lines, an operator’s 
position in said office, means responsive to a call- 
ing signal sent to said office over a calling in- 
coming line for connecting said position to sald 
line, a visible signal in said position indicating 
that the position has been connected to a line 
by said latter means, a visible signal indicating 
that the connection is for a new call, means con- 
trolled by the operator for selectively operating 
said switches to establish a toll connection be- 
tween the calling incoming line and a desired 
outgoing line, and a visible signal that the Hnes 
have been connected. 

31. In combination, a toll office, incoming and 
outgoing toll lines, automatic switches for con- 
necting said incoming lines to said outgoing 
lines, means for sending calling signals in either 
direction over any of said lines, an operator’s 
position in said office, means responsive to a 
calling signal sent to said office over a calling 
incoming line for connecting said position to 
said line, a visible signal indicating that the in- 
coming call is for a new telephone connection, 
means controlled by the operator for selectively 
operating said switches to establish a toll con- 
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nection between the calling incoming line and a 85 
desired outgoing line, and visible recall signals 
in said position operable in response to signals 
over either of said connected lines. 

DWIGHT LYMAN MOODY. 
NEAL DOW NEWBY. 
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