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(C, 19-2) " 56 Claims, 
The present invention relates to telephone SyS 

tems and more particularly to improvements in 
private automatic branch exchanges, 
A private automatic branch exchange or 

P. A. B. X is usually associated with a central 
office by way of a number of two-way trunk lines 
extending therebetween and conventionally COm 
prises an operator position, a number of tele 
phone stations having lines extending thereto 
and switching apparatus. Ordinary local calls 
between the various telephone stations in the 
P. A. B. X are completed by the switching ap 
paratus under the control of the subscribers at 
the telephone stations without the assistance of 
the operator at the operator position; while both 
incoming and outgoing trunk calls are complet 
ed between the central office and the various 
telephone stations in the P. A. B. IX either di 
rectly by or with the assistance of the operator 
at the operator position. VM, 

It is an object of the present invention to pro 
vide in a telephone system of the character noted 
an improved arrangement for selectively con 

O 

tablished connection extending to an operator 
position. W? 

A further object of the invention is to provide 
in a telephone system an improved switching ar 
rangement for establishing connections between 
calling lines and an operator position, which 
Switching apparatus is selectively controlled in 
accordance With the classes of calls on the lines. 
A further object of the invention is to provide 

in a telephone system improved switching ap-. 
paratus for completing connections between any 
two of a number of lines in the system and be 
tWeer any line in the system and an operator 
position. r & 

The features of the present invention are il 
lustrated as being incorporated in a telephone 
System comprising a central office, a P. A. B. X. 
and a number of two-way trunk lines extending 
therebetween; wherein the P. A. B. X comprises 

necting a number of trunks to an operator po 
sition and for selectively controlling the opera 
tion of a number of trunk switches individually 
associated with the trunks to seize a number of 
lines accessible thereto. Y 
Another object of the invention is to provide in 

a telephone system of the character noted an 
improved switching arrangement selectively op 
erative to establish local and trunk connections 
and to hold trunk connections. / 
Another object of the invention is to provide 

in a telephone system an improved arrangement 
for selectively marking a number of lines and 
for causing switching apparatus to seize marked 
ones of the lines. 
Another object of the invention is to provide 

in a telephone system an improved arrangement 
for selectively marking any one of a number of 
lines for selection by Switching apparatus haW 
ing access thereto, which marking arrangement 
is selectively controlled by both manual means 
and automatic means. 
A further object of the invention is to provide 

in a telephone system an improved arrangement 
for releasing a first switch train operated to es 

- tablish a connection to a given line when a sec 
ond switch train is operated to establish a con 
nection to the given line, V 
A further object of the invention is to provide 

in a telephone system an improved arrangement 
for identifying a calling line included in an es 
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an Operator position, a number of telephone sta 
tions having telephone lines extending thereto 
and Switching apparatus. The switching appa 
ratus provided in the P. A. B. X comprises a 
number of trunk Switches individually associated 
with the trunk lines, a number of local links and 
a position switch associated with the operator 
position. f 

In accordance With One feature of the inven 
tion, the P. A. BX comprises an operator posi 
tion, a plurality of groups of lines each includ 
ing a plurality of subgroups of lines, an auto 

' matic switch associated with the operator po 
sition and having access to the lines, and a key 
set associated With the operator position and in 
cluding a number of keys. Also, the arrange 
ment comprises means controlled by initial op 
eration of one of the keys in the key set for 
marking a corresponding one of the groups of 
lines, means controlled by further operation of 

O 
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one of the keys in the key set for marking a co 
responding one of the Subgroups of lines in the 
marked group of lines, means controlled by a 
final operation of one of the keys in the key set 
for marking a corresponding one of the lines in 
the marked subgroup of lines in the marked 
group of lines and for initiating operation of the 
switch, means for causing the Switch to select 
the marked line in the marked subgroup of lines 
in the marked group of lines, means controlled 
when the last-mentioned line is selected by the 
switch for arresting operation of the switch, and 
means including the switch for establishing a 

55 

connection between" the operator position and 
the Selected line. 
In accordance with another feature of the in 



vention, the P. A. B. X comprises a number of 
trunk switches individually terminating the 
trunks extending between the central office and 
the P. A. B. X, the lines extending to the tele 
phone stations in the P. A. B. X being accessible 
to each of the trunk switches. Also, the ar 
rangement comprises means controllable from 
the operator position for associating any one of 
the trunks with the operator position, means 
controlled when one of the trunks is associated 
with the operator position for preventing the 
other of the trunks from being aSSOciated with 
the operator position, means controllable from 
the operator position for causing the One of the 
trunk switches terminating the One trunk to 
seize any one of the lines, thereby to complete 
a connection between the one trunk and the one 
line including the operator position, and means 
controllable from the operator position for dis 
associating the One trunk from the Operator po 
sition, thereby to complete a connection between 
the one trunk and the one line excluding the 
operator position. 
In accordance with another feature of the 

invention, each of the trunks extending between 
the central office and the P. A. B. X comprises 
normally connected central office and branch 
exchange sections; and a trunk circuit and a 
line circuit are individually associated with each 
trunk, the trunk circuit being operative in a 
first manner to disconnect the central office and 
branch exchange sections of the trunk and to 
connect a bridge to the central office section 
of the trunk and to connect the branch exchange 
section of the trunk to the line circuit and opera 
tive in a second manner to reconnect the central 
office and branch exchange sections of the trunk 
and to disconnect the bridge from the central 
office section of the trunk and to disconnect the 
branch exchange section of the trunk from the 
line circuit. Also, the arrangement comprises 
means for completing a connection between the 
central office and any one of the telephone star 
tions including the trunk, means at the one tele 
phone station for selectively controlling over the 
trunk the manner of operation of the trunk cir 
cuit, and means controlled when a bridge is 
connected to the central office section of the 
trunk for retaining the connection to the central 
office. Also, the P. A. B. X comprises a number 
of switching links, means controlled when the 
branch exchange section of the trunk is con 
nected to the line circuit for causing the One 
of the switching links to seize the line circuit 
and for retaining the one switching link operated, 
and means controllable from the one telephone 
station over the trunk and the line circuit for 
causing the switching link to seize another of 
the telephone stations, thereby to complete a 
connection between the one telephone station 
and the other telephone station. Also, the trunk 
circuit is operative in a further manner to cause 
a signal to be transmitted to the operator posi 
tion, thereby to indicate the presence of a recall 
on the established connection between the central 
office and the one telephone station; and means 
is provided at the one telephone station for 
operating the trunk circuit in the further manner 
over the trunk. 
In accordance with another feature of the in 

vention, the P. A. B. X comprises a marking 
network which is so connected and arranged that 
it is manually controllable from the key set asso 
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2,265,151 
cally controllable by the operation of one of the 
switching links to seize a calling one of the lines 
in order respectively to cause any one of the 
lines to be marked for selection or to cause the 
line seized by the operated switching link to be 
marked for selection. 
In accordance with a further feature of the 

invention, the switching links are so connected 
and arranged that when a line is marked for 
Selection by the marking network due to the 
seizure of the line by an operated one of the 
switching links, the one switching link is auto 
matically released when the trunk switch ter 
minating one of the trunks operates to seize 
the marked line. 

In accordance with a further feature of the 
invention, the arrangement comprises a link 
distributor adapted to connect, the switching links 
to calling ones of the lines in a predetermined 
order, each of the Switching links including con 
trol apparatus governable over a calling one of 
the lines connected to the switching link and a 
register, the control apparatus included in each 
of the switching links being selectively govern 
able to cause the link to be connected to any 
one of the called lines and selectively to operate 
the register included in the Switching link, the 
register included in each of the Switching links 
being selectively operative to mark the link as 
occupied by different classes of calls. Also, a 
position switch is associated with the operator 
position and has access to the Switching links. 
Control means is provided at the operator posi 
tion which is operative in a first manner to 
cause the position SWitch to seize one of the 
switching links marked as occupied by a call 
of a first class and operative in a second manner 
to cause the position switch to seize one of the 
switching links marked as occupied by a call of 
a second class. 
In accordance with a further feature of the 

invention, an identity device is associated with 
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the operator position which is so connected and 
arranged that it is controlled jointly by the Oper 
ation of one of the switching links to seize a call 
ing line and the operation of the position switch 
to seize the one link in order to identify the 
calling line in the event the calling line has a 
call thereon of a first class. Furthermore, when 
the trunk switch associated with one of the 
trunks is operated to seize the calling line previ 
ously seized by the switching link mentioned, 
the identity device is released. 

Further features of the invention pertain to 
the particular arrangement of the Circuit elle 
ments thereof whereby the above-outlined and 
additional operating features are attained. 
The novel features believed to be characteristic 

of the invention, both as to its organization and 
method of operation, together with further ob 
jects and advantages thereof, will best be under 
stood by reference to the following specification 
taken in connection with the accompanying 
drawings in which Figure 1 illustrates the general 
arrangement of a telephone system, including a 
central office and a private automatic branch 
exchange, embodying the present invention; Figs. 
2 to 9, inclusive, taken together, illustrate the 
details of a system having incorporated therein 
the features of the invention, as briefly outlined 
above; and Fig. 10 illustrates the mode of com 
bining Figs. 2 to 9, inclusive, of the drawings to 

ciated with the operator position and automati- 75 form a unified system. 
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Description of the apparatus incorporated 

in the telephone system. 
Referring now more particularly to Fig. 1 of 

the drawings the telephone system there illus 
trated comprises a central office 50, a private 
automatic branch exchange or P. A. B. X60 and 
a plurality of two-way trunk lines, including the 
trunk line 490, extending therebetween. The 
central office .50 and the P. A. B. X60 are of the 
automatic dial type, the P. A. B. X 60 compris 
ing an operator position 800 and a number of 
telephone stations including the stations T and 
T2. Further the P. A. B. X 60 comprises a num 
ber of local links, including the local link illus 
trated, and a distributor 680 for assigning idle 
ones of the local links to the use of the telephone 
stations. For example, the local link illustrated 
includes a local finder switch 600 and a local 
connector Switch 700. Also a trunk circuit and 
a trunk finder switch are individually associated 
with each of the trunk lines, the trunk circuit 400 
and the trunk finder switch 500 being individual 
ly associated with the trunk line 490. 
A telephone line having a line circuit individ 

ually associated therewith extends to each tele 
phone station in the P. A. B. XI; the telephone 
lines 605 and 750 respectively extending to the 
telephone stations Til and T2 and the line circuit. 
690 being individually associated with the tele 
phone line. 605. Further an auxiliary line circuit 
is individually associated with each trunk circuit, 
the auxiliary line circuit 494 being individually 
associated with the trunk circuit 400. 
an operator key set and marking circuit 200, an 
identity lamp and trunk finder start circuit 300, 
and an operator finder switch 900 are associated 
with the operator position 800. 

Each of the local finder switches, such, for ex 
ample, as the local finder switch 600, each of the 
local connector switches, such, for example, as 
the local connector Switch 700, and each of the 
trunk finder switches, such, for example, as the 
trunk finder switch 500, has access to each tele 
phone line in the P. A. B. X. Also the operator 
position 800 has direct access to each trunk line 
extending between the central office and the 
P. A. B. X and to each trunk finder SWitch. Fur 
ther the operator position 800 has access by way 
of the operator finder switch 900 to each local 
link. 

Preferably each of the local links in the 
P. A. B. X is identical to the local link illustrated 
which comprises a local finder Switch 600 and 
a local connector switch 700, as previously noted. 
The finder switch. 600, as best shown in Fig. 6, 
comprises a switching mechanism 60 of the 200 
point Strowger type including a carriage provided 
with a first wiper set, including the wipers 613, 
64 and 65, a second wiper set, including the 
wipers 66, 67 and 6f 6, and three control wipers 
6, 62 and 69. It is noted that the wipers 63, 
64 and 65 of the first wiper set. and the wipers 
66, 67 and 68 of the second wiper set are capa 

" ble of both vertical and rotary movements; the 
control wipers 6 and 619 are capable of verti 
cal movements; and the control wiper 612 is cap 
able of rotary movement. Further the mecha 
nism 60 comprises a circumferentially disposed 
main contact bank provided with two sections re 
spectively associated with the first and second 
wiper sets, two vertical control contact banks 

Finally 
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anism 60 the first and second wiper sets respec 
tively have access to first and second groups of 
one hundred lines each respectively terminated 
by the first and second sections of the main con 
tact bank. Also the mechanism, 60 is provided 
with a vertical magnet M62 for moving the first 
and second wiper sets thereof in the vetrical di 
rection, a rotary magnet M623 for moving the 
first and Second wiper sets thereof in the rotary 
direction, and a release magnet M625 for releas 
ing the first and second wiper sets thereof and 
for causing these wiper sets to be returned to 
their normal positions. Finally the mechanism 
60 has two sets of switch springs S625 and S627 
Operatively associated therewith which are con 
trolled in accordance with the movements of the 
first and Second wiper sets thereof in a manner 
more fully described subsequently. 

Also the finder switch 600 comprises a number 
of relays including two switching relays R640 and 
R650, a hold relay R660 and an identity relay 
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R670 connected and arranged in a manner more 
fully described subsequently. " . 
The connector switch 700, as best shown in Fig. 

7, comprises a switching mechanism 770 of the 
200-point Strowger type including a carriage pro 
Vided with a first wiper set, including the wipers 
Ill, IT2 and T13, and a second wiper set, includ 
ing the wipers 774, 775 and 776. It is noted that 
the Wipers 77 f, 772 and 773 of the first wiper set 
and the wipers 774, 775 and 776 of the second 
wiper set are capable of both vertical and rotary 
movements. Further the mechanism 770 com 
prises a circumferentially disposed main contact 
bank provided with two sections respectively as 
Sociated with the first and second wiper sets. Ac 
cordingly, in the mechanism 770, the first and 
Second Wiper sets respectively have access to first 
and Second groups of one hundred lines each re 
Spectively terminated by the first and second sec 
tions of the main contact bank. Also the mech 
anism 770 is provided with a vertical magnet 
M777 for moving the first and second wiper sets 
thereof in the vertical direction, a rotary magnet 
M78 for moving the first and second wiper sets 
thereof in the rotary direction, and a release 
magnet M79 for releasing the first and second 
Wiper sets thereof and for causing these wiper 
sets, to be returned to their normal positions. 
Finally, the mechanism 770 has a number of sets 
of switch springs S780, S782 and S785 operatively 
a SSociated thereWith which are controlled in ac 
cordance with the movements of the first and 
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associated with the control wipers 6 and 69, . . 
and a rotary control contact bank associated with 
the control wiper 62. Accordingly, in the mech 75 

second wiper sets thereof, in a manner more fully 
described subsequently. V- 

Also the connector switch 700 includes a con 
trol switch 790 of the Minor type including three 
rotary wipers 794, 793 and 795 provided with in 
dividually associated rotary contact banks 792, 
794 and 796. Also the control switch 790 is pro 
vided with a rotary magnet M797 for moving the 
wipers noted in the rotary direction and a re 
lease magnet M798 for releasing the wipers noted 
and for causing these wipers to be returned to 
their normal positions. Finally the control 
Switch 790 includes two sets of switch springs 
S9 and S798 which are controlled in accordance 
with the movements of the wipers noted in a 
manner more fully described subsequently. 

Also the connector switch 700 comprises a 
number of relays including a line relay R700, a 
battery Supply relay R705, three transfer relays 
R0, R120 and R730, a busy relay RT40, a cut 
off relay R750 and two switching relays R 60 and 



4 
R765 connected and arranged in a manner more 
fully described subsequently. 
The distributor 680 illustrated in Fig. 6 has 

access to each of the local links in the P. A.B.x 
and is operative to assign an idle one of the local 
links to the use of any one of the telephone sta 
tions in the P.A. B. X. The details of the con 
nection and arrangement of the distributor 680 
are not disclosed as they form no part of the 
present invention. However, for reference pur 
poses it is noted that the connection and ar 
rangement of a distributor of the type of the 
distributor 680 is shown in the copending appli 
cation of Edward S. Peterson, Serial No. 233,021, 
fled October 3, 1938. Also a marking network 
$96, shown in Fig. 6, is associated with the dis 
tributor 680 in order to initiate operation thereof 
when a call is initiated on one of the telephone 
lines extending to a telephone station in the 
P. A. B.X. 
Preferably each of the trunk finder switches is 

identical to the trunk finder Switch 500 individ 
ually associated with the trunk line (390, shown 
in Fig. 5, which comprises a switching mecha 
nism 50 of the 200-point Strowger type includ 
ing a carriage provided with a first wiper set, 
including the Wipers 5, 52 and 53, a secondi 
wiper set, including the wipers 54, 55 and 56, 
and two control wipers 5 T and 5 fe. It is noted 
that the wipers 5 , 52 and 53 of the first wiper 
set and the wipers 56, 55 and 56 of the second 
wiper set are capable of both vertical and rotary 
movements; the control wiper 5, 8 is capable of 
vertical movement; and the control wiper 5 is 
capable of rotary movement. Further the mech 
anism 5A comprises a circumferentially disposed 
main contact bank provided with two sections re 
spectively associated with the first and second 
wiper sets, a vertical control contact bank asso 
ciated with the control wiper 58 and a rotary 
control contact bank associated with the control 
wiper 57. Accordingly, in the mechanism 5 G 
the first and second wiper sets respectively have 
access to first and Second groups of one hundred 
lines each, respectively terminated by the first 

, and Second sections of the main contact bank. 
Also the mechanism 50 is provided with a ver 
tical magnet M59 for moving the first and sec 
ond wiper sets thereof in the vertical direction, a. 
rotary magnet M52 for moving the first and 
second wiper sets thereof in the rotary direction, 
and a release magnet M.523 for releasing the first 
and second wiper sets thereof and for causing 
these wiper sets to be returned to their normal 
positions. Finally, the mechanism 5A has two 
sets of switch springs S525 and S525 operatively 
associated therewith, which are controlled in ac 
cordance with the movements of the first and 
second wiper sets thereof in a manner more fully 
described subsequently. 
Also the finder switch 500 comprises a number 

of relays including a hold relay R595, a connect 
relay R540, a cutoff relay R550, a trunk offer re 
lay R560, a start relay R570, a busy relay R589, 
two switching relays R50 and R520, a step relay 
R585 and a transfer relay R590 connected and 
arranged in a manner more fully described Sub 
sequently. 

Preferably each of the trunk circuitS is iden 
tical to the trunk circuit 300 individually asso 
ciated with the trunk line 490, shown in Fig. 4, 
which comprises a repeater 40, first and second 
branches 445 and 435, and a number of relays 
including a line relay R425, a hold relay R430, a 
ring-up relay R445, a transfer relay R50, a 
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timer relay R446, an answer relay R460 and a 
control relay R420, connected and arranged in 
a manner more fully described subsequently. 
Further the trunk circuit 400 comprises a line 
lamp L406, a busy lamp L405 and a hold lamp 
4. m 

Preferably, each of the line circuits is iden 
tical to the line circuit 690 individually associ 
ated with the telephone line 605 extending to 
the telephone station T, shown in Fig. 6, which 
comprises a line and cutoff relay R690 connected 
and arranged in a manner more fully described 
subsequently. Preferably, each of the auxiliary 
line circuits is identical to the auxiliary line cir 
cuit (394 individually associated with the trunk 
circuit 400, shown in Fig. 4, which auxiliary line 
circuit is connected and arranged in any suit 
able manner, such, for example, as the line cir 
cuit 690 individually associated with the tele 
phone line 605 extending to the telephone sta 
tion T. 
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Each of the telephone stations in the P. A. B. X 
60 is provided with station equipment including 
a telephone instrument, a ringer, a push button 
and . calling device or dial. 
The operator position 80 comprises, as shown 

in Figs. 4 and 8, a trunk circuit provided with a 
set of position keys including an information 
key K850, an information hold key K855, a com 
mon trunk key K860, a common trunk hold key 
K865, a trunk offer key K840 and a release key 
K8. Also the trunk circuit at the operator 
position 8() is provided with an individual trunk 
key and an individual trunk hold key individual 
to - each trunk line extending between the cen 
tral office 50 and the P. A. B. X 6G, the individual 
trunk key K880 and the individual trunk hold 
key K890 being individual to the trunk line 490 
extending between the central office 50 and the 
P. A. B. x 6 (). Also the trunk circuit at the 
operator position 80 comprises a telephone in 
strument including a transmitter 80 and a re 
ceiver 802, a calling device or dial 805, a repeater 
80, and a number of relays including a dial 
relay R88, a control relay R885, a tone relay 
R820, a trunk relay R890 and a talk relay R895. 
Also associated with the operator position 800 
are: an information lamp L85 and a trunk lamp 
86. 
The operator finder switch 900, shown in Fig. 

-9, is of the rotary type and comprises six rotary 
wipers 90, 903, 905, 90, 909 and 9 provided 
with individually associated rotary contact 
banks 902, 904, 966, 908, 9 0 and 92 and a rotary 
magnet MI9 3 for driving the wipers noted. 
Further the operator finder switch 900 comprises 
a number of relays including a stop relay R940, 
a control relay R958, a trunk relay R960, an in 
formation relay R90 and two pilot relays R989 
and R999, connected and arranged in a manner 
more fully described subsequently. 
The operator key set and marking circuit 200, 

shown in Fig. 2 and associated with the operator 
position 806, comprises ten respective digit keys 
Kf to Ke, inclusive, an error key K and a 
number of relays including three transfer relays 
R22, R225 and R230, an error relay R270, three 
control relays R240, R250 and R260, a start relay 
R275, a release relay R265, a first group of 
marking relays C and 2C, a second group of 
marking relays D, 2D, 3D and 4D, and a third 
group of marking relays. U, 2U, 3U and 4U. 
It is noted that the digit keys K to KO, inclu- , 
Sive, are operated Successively to set up a hun 
dred digit, a ten digit and a unit digit, thereby 



2,265,151 
to cause the first group of marking relays in 
cluding the marking relays C and 2C to register 
the hundred digit, to cause the second group of 
marking relays including the marking relays D, 
2D, 3D and 4D to register the ten digit, and to 
cause the third group of marking relays includ 
ing the marking relays U, 2U, 3U and 4U to 
register the unit digit. Further the operator 
key set and marking circuit 200 is connected 
and arranged with respect to the trunk circuit 
at the first operator position 800 in a manner 
more fully described subsequently. 
The identity lamp and trunk finder start unit 

300, shown in Fig. 3 and associated with the 
operator position 800, comprises a first group 
of identity lamps including the identity lamps 
CL and CL2, a second group of identity lamps 
including the identity lamps DL to DL, O, in 
clusive, and a third group of identity lamps in 
cluding the identity lamps UL to UTO, inclu 
sive. It is noted that the first group of identity 
lamps including the identity lamps CL and C2, 
the second group of identity lamps including the 
identity lamps DL to DLO, inclusive, and the 
third group of identity lamps including the iden 
tity lamps UL to UL? 0, inclusive, respectively 
correspond to the hundred, ten and unit digits 
of the directory number of a calling telephone 
station in the P. A. B. X. Finally the indentity 
lamp and trunk finder start unit 300 comprises 
a number of relays including a start relay R30 
and two marking relays R320 and R330 con 
nected and arranged in a manner more fully de 
scribed subsequently. 
A better understanding of the connection and 

arrangement of the apparatus incorporated in 
the telephone system will be facilitated from a 
consideration of the detailed operation of the 
various pieces of apparatus incident to the con 
pletion of different calls and the handling of , 
various calls at the operator position 800, as will 
appear hereinafter. 
Local call from one station to another station in. 

the P. A. B. X 
A local call which is to be extended from one 

station to another station in the P. A. B. X is 
initiated at the calling station by removing the 
receiver of the telephone instrument thereat 
from its switchhook. For example, in extending 
a call from the telephone station Til to the tele 
phone station"T2 the call is first initiated at the 
station T by removing the receiver of the tele 
phone instrument thereat from its switchhook, 
thereby to complete a bridge path including the 
receiver of the telephone instrument between the 
line conductors C606 and C607 of the telephone 
line 605 extending to the telephone station T. 
When this bridge path is completed between the 
line conductors of the telephone line 605 a cir 
cuit is completed for energizing in series the 
windings of the line and cutoff relay R690 in 
cluded in the line circuit 690 individually asso 
ciated with the telephone line 605. This circuit 
extends from ground by way of the lower wind 
ing of R690, the contacts 692, C60, the bridge 
path between the line conductors C607 and C606, 
C606, the contacts 69, and the upper and inter 
mediate windings of R690 to battery. When en 
ergized over the above-traced circuit the line and 
cutoff relay R690 operates partially, thereby to 
complete, at the contacts 695, an obvious path 
for applying ground potential to the start con 
ductor C697 and to complete, at the contacts 693, 
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ductors C608 and C609 of the telephone line 605. 
The application of ground-potential to the start 
conductor C697 completes an obvious path for 
applying ground potential by way of the resistor 
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649 of the marking network 698 to the start con 
ductor C688 extending to the distributor 680, and 
an obvious path for applying direct ground po 
tential by way of the conductor C698 to the first 
contacts in the vertical control contact banks 
of the local finder switches. The application of 
ground potential to the start conductor C688 
initiates operation of the distributor 680 and the 
application of direct ground potential to the first 
contacts in the vertical control contact banks of 
the local finder switches marks the telephone 
line S0.5 as terminating in the first level of the 
main contact banks of the local finder switches. . 
The distributor 680 is of the preselective type 

and operates to select another idle local link as 
soon as the finder Switch of a previously selected 
local link operates to find a calling telephone line 
after it has been taken for use. Assuming that 
the distributor 680 has previously selected the 
local link illustrated to be taken for use at this 
time, the distributor 680 operates to cause ground 
potential to be applied to the start conductor 
C682, thereby to complete an obvious circuit for 
energizing the winding of the hold relay R660. 
The hold relay R660 then operates to interrupt, 
at the contacts 66 f, a point in a multiple path 
for applying ground potential to the all-link 
busy conductor C68, and to complete, at the 
contacts 662, dan obvious path for applying 
ground potential to the control conductor C678 
of the trunk 675. The previously mentioned path 
for applying ground potential to the all-link 
busy conductor C68 in the local finder switch 600 extends, when completed, from ground by 
way of the contacts 66 and 626 to the all-link 
busy conductor C68. Also the hold relay R660 
completes, at the contacts 663, obvious multiple 
circuits for energizing the lower windings of the 
switching relays R640 and R650, thereby to ren 
der each of the Switching relays extremely fast 
to operate in the event the upper winding there 
of is energized. Further the hold relay R660 
prepares, at the contacts 667, a circuit traced 
hereinafter for energizing the vertical magnet 
M62 f and prepares, at the contacts 666, a circuit 
traced hereinafter for energizing the rotary mag 
net M623. The distributor 680 then operates to 
cause ground potential to be applied to the ver 
tical conductor C686, thereby to complete the 
previously mentioned circuit for energizing the 
vertical magnet M62, this circuit, extending 
from the grounded vertical conductor C686 by 
way of the contacts 667 and M62 to battery. 
When energized over the above-traced circuit 
the vertical magnet M62 operates to drive the 
first and second wiper sets of the mechanism 
60 one step in the vertical direction and to com 
plete, at the contacts 622, an obvious path for 
applying ground potential to the interrupter con 
ductor C685. The application of ground poten 
tial to the interrupter conductor C685 causes the 
distributor 680 to interrupt the application of 
ground potential to the vertical conductor C686, 
whereupon the vertical magnet M62 restores to 
interrupt, at the contacts 622, the previously 
mentioned path for applying ground potential 
to the interrupter conductor C685. Accordingly, 
the vertical magnet M62 operates intermittent 
ly, thereby to drive the first and second wiper 
sets of the mechanism 60 step by step in the 

an obvious connection between the control con- 75 vertical direction until the control wiper 6f 9 
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engages a contact in the associated vertical con 
trol contact bank having direct ground potential 
thereon, whereupon an obvious path is con 
pleted for applying ground potential to the test 
conductor C68 extending to the distributor 680. 
In the present instance, the first and second 
wiper sets of the mechanism 60 are driven only 
one step in the vertical direction, whereupon the 
vertical control wiper 619 engages the first con 
tact in the associated vertical control contact 
bank having ground potential thereon. The ap 
plication of ground potential to the test conduc 
tor C68 causes the distributor 680 to operate, 
thereby to interrupt the application of ground 
potential to the vertical conductor C686 and to 
apply ground potential to the rotary conductor 
C684. 
The application of ground potential to the 

rotary conductor C686 completes the previously 
mentioned circuit for energizing the rotary mag 
net M623, this circuit extending from the 
grounded rotary conductor C684 by way of the 
contacts 666, 650 and 667 and M623 to battery. 
When energized Over the above-traced circuit 
the rotary magnet M623 operates to drive the 
first and second Wiper sets of the mechanism 
6f one step in the rotary direction and to com 
plete, at the contacts 624, an obvious path for 
applying ground potential to the interrupter con 
ductor C685. This application of ground poten 
tial to the interrupter conductor C685 causes the 
distributor 680 to remove the application of 
ground potential to the rotary conductor C684, 
whereupon the rotary magnet M623 restores to 
interrupt, at the contacts 624, the previously 
mentioned path for applying ground potential 
to the interrupter conductor C685. Accordingly, 
the rotary magnet M623 operates intermittently, 
thereby to drive the first and second wiper sets 
of the mechanism 6 to step by step in the rotary go 
direction until either the control wiper 65 or the 
control wiper 68 of the respective first and sec 
ond wiper sets engages the control conductor of 
a calling telephone line having battery potential 
thereon. In the present example the telephone 
line 605 is included in the first section of the 
main contact bank of the mechanism 6:0. Ac 
cordingly, when the control Wiper 65 of the first 
Wiper set of the mechanism 60 engages the con-, 
tact of the contact set in the first section of the 
main contact bank of the mechanism 60 termi 
nating the control conductor C608 of the tele 
phone line 605, a circuit is completed for energiz 
ing the upper winding of the switching relay 
R640. This circuit extends from ground by way 
of the contacts 693 and 695, the start conduc 
tor C697, , C698, the vertical control wiper 69, 
C639, the upper winding of R640, the control wip 
er 65, C608, the contacts 693 and the intermedi 
ate winding of R690 to battery. When energized 
over the above-traced circuit the switching relay 

upper winding of the switching relay R650, 
thereby positively to prevent Operation of the 
latter relay at this time. 
relay R640 interrupts, at the contacts 648, a 
point in a circuit traced hereinafter for ener 
gizing the release magnet M625 and completes, 
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R640 operates exceedingly fast, thereby to com 
plete, at the contacts 645, a holding circuit for 
energizing the intermediate winding thereof, this 
circuit extending from ground by way of the 
contacts 662, the control conductor C678 of the 

65 

trunk 65, the contacts 65 and 665 and the in 
termediate winding of R640 to battery. Also, 
upon operating, the switching relay R60 in 
terrupts, at the contacts 637, a point in the pre 
viously traced circuit for energizing the rotary 
magnet M623, thereby positively to arrest fur 
ther operation of the mechanism 60. Further 
the switching relay R640 interrupts, at the con 
tacts 649, a point in a circuit for energizing the 7 preselecting the local link illustrated at this time 

O 

at the contacts 646, a connection between the 
rotary conductor C684 and the guard conductor 
C683, this connection extending from the rotary 
conductor C684 by way of the contacts 666, 650, 
646 and 664 to the guard conductor C683. When 
the rotary conductor C684 is connected to the 
guard conductor C683, Operation of the distribu 
tor 680 to control the local finder switch 600 is 
arrested, whereupon the distributor 680 oper 
ates automatically to select for use another idle 
one of the local links. 

Finally, upon operating, the Switching relay 
R630 completes, at the contacts 66, 643 and 644, 
connections between the conductors of the trunk 
630 extending to the first wiper set of the mech 
anism 60 and the trunk 675 extending between 
the local finder Switch 600 and the local con 
nector Switch . When the trunks 63 and 
675 are connected a low resistance circuit is com 
pleted for energizing the intermediate Winding 
of the line and cutoff relay R690, this circuit 
extending from the grounded control conductor 
C68 of the trunk-65 by way of the contacts 
657 and 644, C633, the wiper 65, the control con 
ductor C608 of the telephone line 605, the con 
tacts 693 and the internediate winding of R69 
to battery. When the intermediate winding of 
the line and cutoff relay R69 is thus energized 
this relay operates completely, thereby to inter 
rupt, at the contacts 693, the previously traced 
path for applying ground potential to the start 
conductor C69 extending to the marking inet 
work 696 in order to arrest operation of the dis 
tributor 68. Fºurther i te line and cutoff relay 
R690 interrupts, at the contacts 69 and 692, 
the previously traced circuit for energizing the 
windings thereof across the line conductors C606 
and C60 of the telephone line 605, thereby to 
clear the telephone line 605 of impedance ele 
ments. At this time ground potential appear 
ing upon the control conductor C608 of the tele 
phone line 605 is applied to the control conduc 
tor C609 thereof, thereby to mark the telephone 
line 605 as busy to the local connector switches 
and the trunk finder switches having access 
thereto. 

Also it is noted that when the carriage of the 
mechanism f is driven one step in the Vertical 
direction the set of Switch springs S625 and S62 
are actuated. More particularly, the contacts 
626 and 62 of the set of switch springs S625 
are respectively actuated into disengagement 
and into engagement; while the contacts 629 
and 628 of the set of switch springs S62 are 
respectively actuated into disengagement and 
into engagement. . 
Further it is noted that the distributor 680 

operates in order to select another idle local link 
for use only in the event ground potential ap 
pears upon the all-link-busy conductor C68 and 
in at least one of the local finder Switches, ground 
potential being removed from the all-link-busy 
conductor C68 in the local finder switch 600 
at this time due to the operated condition of 
the set of switch springs S625, as previously 
noted. Also ground potential is applied to the 
guard conductor C683 in the local finder switch 
606, thereby to prevent the distributor 680 from 

Also the Switching 

s 
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due to the busy condition of the local finder 
switch 600. The path for applying ground po 
tential in the finderswitch 600 to the guard con 
ductor C683 extends from ground by way of 
the contacts 628 of the set of switch springs 
S627, and the contacts 665 to the guard con 
ductor C683, the hold relay R660 being restored 
at this time. Further it is noted that the hold 
relay R660 is of the slow-to-release type and 
restores shortly after the distributor 680 is re 
leased. Upon restoring, the hold relay R660 
interrupts, at the contacts 662, the previously 
traced path for applying ground potential to the 
toontrol conductor CB78 of the trunk 65, ground 
potential being applied to the control conductor 
C678 of the trunk 675 in the local connector 
switch 700 at this time. Further the hold relay 
R660 interrupts, at the contacts 663, the previ 
ously mentioned multiple circuits for energizing 
the lower windings of the switching relays R640 
and R650, the switching relay R640 being re 
tained in its operated position at this time due 
to the completed holding circuit for energizing 
the intermediate winding thereof. 
When the trunks, 630 and 675 are connected 

a loop circuit is completed for energizing in 
series the upper and lower windings of the line 
relay R700 in the local connector switch 06, this 
circuit extending from ground by Way of the 
lower winding of R700, the line conductor C67 
of the trunk 675, the contacts 654 and 643, C632 
and the wiper 64 to the line conductor C60 of 
the telephone line 605, and from battery by way 
of the upper winding of R700, the line conductor 
C676 of the trunk 675, the contacts 65 and 64, 
C63 and the wiper 63 to the line conductor 
C606 of the telephone line 605, the line conduc 
tors C606 and C607 of the telephone line 605 
being connected together by Way of the bridge 
path at the telephone station T. When the 
upper and lower windings of the line relay R700 
are thus energized this relay operates to com 
plete, at the contacts 702, a circuit for energizing 
the upper winding of the transfer relay R720, 
this circuit extending from ground by way of 
the contacts 702, the contacts 784 of the set of 
switch springs S782 and the upper winding of 
R720 to battery. When the upper winding of the 
transfer relay RT20 is thus energized this relay 
operates to complete, at the contacts 724, an 
obvious multiple path for applying ground po 
tential to the control conductor C68 of the 
trunk 65, as previously noted. Also, upon op 
erating, the transfer relay RT20 completes, at 
the contacts 723, a circuit for energizing in 
series the lower winding of the battery supply 
relay RT 05 and the upper winding of the trans 
fer relay R730, this circuit extending from 
ground by way of the lower winding of R705, 
the contacts T23 and the upper winding of R730 
to battery. When the lower winding of the bat 
tery supply relay R705 and the upper winding 
of the transfer relay R730 are thus energized 
these relays operate. Further the transfer relay 
R720 completes, at the contacts T2, a circuit 
for energizing the upper winding of the trans 
ferrelay R70, this circuit extending from ground 
by way of the set of switch springs S797, the 
contacts 727 and the upper winding of R70 to 
battery. When the upper winding of the trans 
fer relay R70 is thus energized this relay op 
erates. Upon operating the battery supply re 
lay R705 completes, at the contacts 706, a hold 
ing circuit for energizing the lower winding , 

7 
thereof in series with the upper winding of the 
transfer relay R730, this holding circuit extend 
ing from ground by way of the lower winding of 
R705, the contacts 706, 70 and 73, and the up 
per winding of R730 to battery. Upon operat 
ing, the transfer relay RO prepares, at the 
contacts 7 l, a circuit traced hereinafter for en 
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ergizing in multiple the lower winding thereof 
and the rotary magnet M797 of the control 
Switch 790; upon operating, the transfer relay 
R720 prepares, at the contacts 725, a circuit 
traced hereinafter for energizing in multiple the 
lower winding thereof and the vertical magnet 
MTTT of the mechanism 770; and upon operat 
ing, the transfer relay R730 prepares, at the 
contacts 35, a circuit traced hereinafter for 
energizing in multiple the lower winding thereof 
and the rotary magnet M778 of the mechanism 
770. At this time the local connector switch 
700 has been rendered responsive to digits to be 
transmitted thereto from the telephone sta 
tion T. 
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în view of the above description of the op 
eration of the local finder switch 600 under the 
control of the distributor 680 to find the calling 
telephone line 605 and the subsequent opera 
tion of the local connector switch 700 incident 
to the seizure of the calling telephone line by the 
local finder switch 600, it will be understood 
that these pieces of apparatus operate in sub 
stantially the same manner regardless of the 
one hundred line group including the calling tele 
phone line. In the present example the switch 
ing relay R640 in the local finder switch 600 
is operated due to the fact that the calling tele 
phone line 605 is included in the first group of 
One hundred lines accessible to the local finder 
switch 600. On the other hand, in the event 
the calling telephone line 605 had been in the 
Second group of one hundred lines the switching 
relay R650 would have been operated in a simi 
lar manner. 
The subscriber at the telephone station T. 

then dials the first digit of the directory number 
of the called telephone station T2, thereby to 
transmit a first series of impulses by way of the 
Subscriber loop circuit to the line relay Roo in 
the local connector switch 700. It is noted that 
the first digit of the directory number of any 
telephone station in the P. A. B. IX, either 1 or 
2, depending upon which one hundred line 
group includes the telephone line extending to 
the telephone station. In the present example 
the telephone line 50 extending to the tele 
phone station T2, is included in the second group 
of one hundred lines; accordingly, the first digit 
dialed is the digit 2. The line relay R700 follows 
the dialed impulses in the usual manner, restor 
ing each time the loop circuit is interrupted and 
operating each time the loop circuit is com 
pleted. Each time the line relay R700 restores 
it interrupts, at the contacts 702, the previously 
traced circuit for energizing the upper winding 
of the transfer relay R720 and completes, at the 
contacts 703, the previously mentioned circuit 
for energizing in multiple the lower winding of 
the transfer relay Rffo and the rotary magnet 
MT97 of the control switch 790. The circuit for 
energizing in multiple the lower winding of the 
transfer relay RT to and the rotary magnet MT97 
extends from ground by way of the contacts 703 
and and the lower winding of R7 ?o to bat 
tery, and from the contacts T and R797 to 
battery. On the other hand, each time the line 
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relay R700 operates it interrupts, at the con 
tacts 703, the previously traced circuit for ener 
gizing in multiple the lower Winding of the trans 
fer relay R10 and the rotary magnet MT9, and 
ficompletes, at the contacts 702, the previously 
traced circuit for energizing the upper Winding 
of the transfer relay R20. Thus, during in 
pulsing the transfer relays R780 and R20, being 
of the slow-to-release type, remain operated. 

Each time the rotary magnet MÍ 97 is ener 
gized it operates to drive the Wipers noted of 
the control switch 790 one step in the counter 
clockwise direction. Also when the wipers noted 
of the control switch 790 are driven one step in 
the counterclockwise direction away from their 
normal positions, the sets of switch springs S797 
and S798 are actuated. More particularly, the 
set of switch springs S797 is actuated into dis 
engagement, thereby to interrupt the previously 
traced circuit for energizing the upper winding 
of the transfer relay Rt.; while the set of 
switch springs S798 is actuated into engage 
ment, thereby to prepare a circuit traced herein 
after for energizing the release magnet M 98. 
In the present instance the first, digit comprises 
two impulses, thereby to cause the rotary mag 
net M79 to drive the Wipers noted of the con 
trol switch 90 two steps in the counterclock 
wise direction. WM 

At the conclusion of the first digit the line 
relay R700 reoperates, thereby to cause the 
transfer relay R7 C to restore shortly thereafter. 
Upon restoring the transfer relay Rice inter 
rupts, at the contacts , a further point in the 
previously traced circuit for energizing in multi 
ple the lower winding thereof and the rotary 
magnet M 97, and prepares, at the contacts 2, 
the previously mentioned circuit for energizing 
in multiple the lower winding of the transfer 
relay R2) and the vertical magnet M. 
The subscriber at the telephone station T. 

then dials the second digit of the directory num 
ber of the called telephone Station T2, there 
by to transmit a second series of impulses by Way 
of the Subscriber loop circuit to the line relay. 
RO in the local connector Switch in the 
manner previously explained. As previously 
noted the line relay Rico follows the impulses. 
Each time the line relay RO) restores it com 
pletes, at the çontacts. 703, the previously men 
tioned circuit for energizing in multiple the low 
er Winding of the transfer relay R20 and the 
vertical magnet M. The circuit for energiz 
ing in multiple the lower Winding of the trans 
ferrelay R720 and the vertical magnet M7 ex 
tends from ground by Way of the contacts 03, 
2 and 25 and the lower winding of R2 to 

battery, and from the contacts 25 by way of 
the vertical magnet VI to battery. On the 
other hand, each time the line relay R oper 
ates it interrupts, at the contacts 03, the pre 
viously traced circuit for energizing in multiple 
the lower winding of the transfer relay R20 and 
the vertical magnet M. Thus the transfer 
relay R720 remains operated during impulsing, 
this relay being of the slow-to-release type. 
Each time the vertical magnet MIT is energized 
it operates to drive the first and second wiper 
sets of the mechanism 70 One step in the verti 
cal direction. When the first and Second Wiper 
sets of the mechanism are driven One step 
in the vertical direction away from their nor 
mal positions the sets of Switch springs S80, 
S82 and S85 are actuated. More particularly, 
the set of Switch Springs S80 is actuated into 
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engagement, thereby to complete an obvious 
multiple path for applying-ground potential to 
the control conductor C678 of the trunk 675; 
while the set of switch springs. S785 is actuated 
into engagement, thereby to prepare a circuit 
traced hereinafter for energizing the release 
magnet M779. The contacts 784 of the set of 
switch springs S782 are actuated into disen 
gagement, thereby to interrupt the previously . 
traced circuit for energizing the upper winding 
of the transfer relay R2, while the contacts 
83 of the set of Switch springs S82 are actuated 

into engagement, thereby to prepare a circuit 
traced hereinafter for energizing the winding 
of the switching relay R760. 
At the conclusion of the second digit the line 

relay R00 reoperates, thereby to cause the 
transfer relay R720 to restore shortly thereafter. 
Upon restoring the transfer relay R2O inter 
rupts, at the contacts 725, a further point in the 
previously traced circuit for energizing in multi 
ple the lower Winding thereof and the vertical 
magnet M777, and prepares, at the contacts T26, 
a point in the previously mentioned circuit for 
energizing in multiple the lower winding of the 
transfer relay R730 and the rotary magnet M778. 
The subscriber at the telephone station T then 

dials the third digit of the directory number of 
the called telephone station T2, thereby to trans 
mit a third series of impulses by way of the sub 
scriber loop circuit to the line relay RTO in the 
local connector switch 700 in the manner previ ously explained. As previously noted the line 
relay Roe follows the impulses. Each time the 
line relay RO restores it completes, at the con 
tacts 03, the previously mentioned circuit for en 
ergizing in multiple the lower winding of the 
transfer relay R3 and the rotary magnet MTB. 
The circuit for energizing in multiple the lower 
winding of the transfer relay R730 and the rotary 
magnet M8 extends from ground by way of the 
contacts 03, 2, 26 and 35 and the lower 
winding of R730 to battery, and from the con 
tacts 35 by way of the rotary magnet MT 8 to 
battery. On the other hand, each time the line 
relay.R.O operates it interrupts, at the contacts 
03, the previously traced circuit for energizing 
in multiple the lower winding of the transfer re 
lay R30 and the rotary magnet M8. Thus 
the transfer relay RT 30 remains operated dur 
ing impulsing, this relay being of the slow-to 
release type. Further it is noted that when the 
line relay Rio restores upon the first impulse 
of the third digit it interrupts, at the contacts 0, 
the previously traced holding circuit for energiz 
ing in series the lower winding of the battery 
supply relay R705 and the upper winding of the 
transfer relay R30, the original circuit for en 
ergizing in series the lower winding of the battery 
supply relay R75 and the upper winding of the 
transfer relay R30 being interrupted at the 
contacts 23 due to the restored condition of the 
transfer relay R20 at this time. Also upon re 
storing, the transfer relay RT20 interrupts, at the 
contacts 24, the previously mentioned path for 
applying ground potential to the control con 
ductor. C678 of the trunk 675, ground potential 
being applied to the control conductor C678 of 
the trunk 675 due to the operated condition of 
the set of Switch Springs S80 at this time. 
Each time the rotary magnet MT 8 is energized 

it operates to drive the first and second wiper 
sets of the mechanism 770 one step in the rotary 
direction. 
At the conclusion of the third digit the line 
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relay R700 reoperates, thereby to cause the trans 
fer relay R730 to restore shortly thereafter. 
Prior to the restoration of the transfer relay 
R730 and at the conclusion of the third digit the 
first and second wiper sets of the mechanism 770 
engage corresponding lines in the first and Sec 
ond sections of the main contact bank, where 
upon a test circuit for the busy relay R40 is com 
pleted. This test circuit extends from battery 
by way of the winding of R740, the contacts 
733, C75, the wiper 793 and engaged second 
contact in the associated contact bank 794 of the 
control switch 790, C749 and the control wiper 
776 of the second Wiper set to the control con 
ductor C753 of the telephone line 750 extending 
to the telephone station T2. In the event the 
telephone station T2 is busy at this time, ground 
potential appears upon the control conductor 
C753 of the telephone line 750, thereby to com 
plete a circuit identical to the test circuit previ 
Ously traced for energizing the Winding of the 
busy relay R740, thereby to cause the latter re 
lay to operate. Upon operating, the busy relay 
R740 prepares, at the contacts 744, a holding cir 
cuit traced hereinafter for energizing the winding 
thereof. Upon restoring the transfer relay R730 
interrupts, at the contacts 733, the previously 
traced Operating circuit for energizing the wind 
ing of the busy relay R740 and completes, at the 
contacts 734, the previously mentioned holding 
circuit for energizing the winding of the busy 
relay R740. The holding circuit for energizing 
the winding of the busy relay R740 extends from 
the grounded control conductor C678 of the trunk 
675 by way of the contacts 744 and 734 and the 
winding of R740 to battery. 
Also upon operating, the busy relay R740 in 

terrupts, at the contacts 74 and 743, points in 
a circuit traced hereinafter for projecting ring 
ing current over the telephone line 750 extending 
to the called telephone station T2. Finally upon 
operating, the busy relay R740 completes, at the 
contacts 742, a circuit for returning busy tone 
current over the loop circuit to the calling tele 
phone station Tf, this circuit extending from 
the ungrounded terminal of a grounded source of 
busy current by way of the conductor C704, the 
contacts 72, 742 and 753 and the condenser TD8 
to the line conductor C676 of the trunk 675 and 
from ground by way of the lower winding of the 
line relay R700 to the line conductor C677 of the 
trunk 675, the receiver of the telephone instru 
ment at the calling telephone station T being 
included in the loop circuit extending between the 
line conductors C676 and C677 of the trunk 675. 
Accordingly, the receiver of the telephone instru 
ment at the calling telephone station Ti produces 
busy tone at this time, thereby to indicate to the 
Subscriber thereat that the connection cannot 
immediately be had due to the busy condition o 
the called telephone station T2. 
The subscriber at the calling telephone station 

Ti then releases the line circuit 690, the local 
finder Switch 600 and the local connector switch 
700 by replacing the receiver of the telephone in 
strument thereat upon its switchhook in a man 
ner more fully described hereinafter. I 

circuiting the winding of the busy relay RT40, 
Accordingly, the busy relay R40 does not oper 
ate at this time. Hence, when the transfer relay 

- R130 restores it interrupts, at the contacts 733, 
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the previously traced test circuit for the busy 
relay R740 and completes, at the contacts 732, 
a path for applying ground potential to the con 
trol conductor C753 of the telephone line 750 
extending to the called telephone station T2, this 
path extending from ground by way of the wiper 
79 and engaged second contact in the associated 
contact bank 792 of the control switch 790, C76, 
the contacts. 732, C75, the wiper 793 and en 
gaged second contact in the associated contact 
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bank 94 of the control switch 790, C749 and the . . 
control wiper 776 to the control conductor C753 
of the telephone line 750. This application of 
ground potential to the control conductor CT53 
of the telephone line 750 causes the line circuit 
individually associated therewith to operate, 
thereby to mark the telephone line 750 extend 
ing to the called telephone station T2 as busy. 
Also upon restoring, the transferrelay R730 com 
pletes, at the contacts 737, a circuit for energiz 
ing the winding of the switching relay R760, this 
circuit extending from ground by way of the 
contacts 702, the contacts 783 of the set of switch 
Springs S782, C73, the contacts 737, the wiper 
795 and engaged second contact in the associated 
contact bank/796 of the control switch 790 and 
the winding of R760 to battery. When ener 
gized over the above-traced circuit the switch 
ing relay R60 operates to complete, at the con 
tacts 763, an obvious alternative path for apply 
ing ground potential to the control conductor 
CT53 of the telephone line 750 and to interrupt, 
at the contacts 764, a point in the previously 
mentioned circuit for energizing in multiple the 
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release magnets M779 and M798. Also upon op 
erating, the switching relay RT 60 completes, at 
the contacts 76 f and 762, the previously men 
tioned circuit for projecting ringing current over 
the telephone line 750 extending to the called 
telephone station T2, this circuit extending from 
the ungrounded terminal of a grounded source 
of ringing current by way of the conductor CTOT, 
the contacts 743 and 754, C747, the contacts 762 
and the wiper 775 to the line conductor CT52 of 
the telephone line 750, and from battery by way 
of the lower winding of the cutoff relay R756, 
the contacts 74 and 751, C746, the contacts 76 
and the wiper 774 to the line conductor CT5 . 
of the telephone line 750, the ringer at the called 
telephone station T2 being connected across the 
line conductors C75 and CT52 of the telephone 
line 750. Accordingly, the ringer at the called 
telephone station T2 is operated at this time, 
When the Subscriber at the called telephone 

station T2 answers the call by removing the . 
receiver of the telephone instrument thereat 
from its switchhook a circuit Substantially iden 
tical to that previously traced for projecting 
ringing current over the telephone line 750 is 
completed for energizing the lower winding of 
the cutoff relay R750. When the lower winding 
of the cutoff relay R750 is thus energized this 
relay operates shortly thereafter, this relay be 

On the other hand, in the event the called 
telephone station T2 is idle when the local con 
nector Switch 700 operates to seize the telephone 
line 50 extending thereto in the manner pre 
viously explained, battery potential appears 
upon the control conductor CT 53 of the telephone 
line 750, thereby to complete a circuit identical 
to the test circuit previously traced for short- s 
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ing of the combination slow-to-operate and slow 
to release type. Upon operating, the cutoff relay 
R50 completes, at the contacts 756, an obvious 
holding circuit for energizing the upper wind. 
ing thereof including the grounded control con 
ductor C68 of the trunk 675. Also, the cutor 
elay R750 interrupts, at the contacts 75 and 
54, the previously traced circuit for projecting 
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ringing current over the telephone line 750 ex 
tending to the called telephone station T2 and 
completes, at the contacts 752 and 755, a loop 
circuit between the battery supply relay R705 

- and the called telephone station T2. This loop 
circuit extends from ground by way of the lower 
winding of R705, the contacts 722 and 755, C787, 
the contacts 762 and the wiper 775 to the line 
conductor C52 of the telephone line 50 and 
from battery by way of the upper winding of 
R705, the contacts 752, C746, the contacts 6 
and the wiper 8 to the line conductor C75 
of the telephone line 750, the telephone instru 
ment at the called telephone station T2 being 
connected across the line conductors C5 and 
C 52 of the telephone line 56 at this time. Ac 
cordingly, talking battery is Supplied to the tele 
phone instrument at the calling telephone sta 
tion T from the line relay ROC, while talking 
battery is supplied to the telephone instrument 
at the called telephone station T2 from the bat 
tery supply relay R705. Finally, it is noted that 
the loop circuit extending to the calling tele 
phone station T is interconnected with a loop 
circuit extending to the called telephone station 
T2 by the condensers 708 and 789, thereby to 
complete a two-way communication connection 
between the calling telephone station Ti and 
the called telephone station T2. 
The release of the established connection be 

tween the calling telephone station T and the 
called telephone station T2 is primarily under 
the control of the subscriber at the calling tele 
phone station T and when the receiver of the 
telephone instrument at the calling telephone : 
station T is replaced upon its switchhook the 
previously traced loop circuit for energizing the 
windings of the line relay Roo is interrupted, 
thereby to cause the latter relay to restore. Also, 
when the receiver of the telephone instrument 
at the called telephone station T2 is replaced 
upon its switchhook the previously traced loop 
circuit for energizing the windings of the battery 
supply relay R 05 is interrupted, thereby to cause 
the latter relay to restore. Upon restoring, the 
line relay R700 interrupts, at the contacts 702, 
the previously traced circuit for energizing the 
winding of the switching relay R60, thereby to 
cause the latter relay to restore shortly there 
after, the latter relay being of the slow-to-release 
type. Upon restoring, the switching relay R 60 
completes, at the contacts 764, the previously 
mentioned circuit for energizing in multiple the 
release magnet M779 and the release magnet 
M798, this circuit extending from ground by way 
of the contacts 703, 72, 726, 736, 769 and 68, 
the set of Switch springs S85 and the release 
magnet M779 to battery, and from the contacts 
64-by way of the set of switch springs S798 and 

the release magnet M 98 to battery. When thus 
energized the release magnets Vil 9 and M98 
operate. - 

Upon operating the release magnet M798 re 
leases the wipers noted of the control switch 790 
and causes these wipers to be returned to their 
normal positions. When the wipers noted of the 
control switch 790 are returned to their normal 
positions the sets of switch springs S97 and S798 
are actuated. More particularly, the Set of 
switch springs S797 is actuated into engagement, 
thereby to prepare the previously traced circuit 
for energizing the upper winding of the transfer 
relay RO; while the set of switch springs S798 
is actuated into disengagement, thereby to inter 
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rupt the previously traced circuit for energizing 
the release magnet M798. . . 
Upon operating, the release magnet M779 re 

leases the first and second wiper sets of the 
mechanism 70, thereby to cause these wiper sets 
to be returned to their normal positions. When 
the wiper sets of the mechanism 770 are returned 
to their normal positions the sets of Switch 
springs S780, S782 and S85 are actuated. More 
particularly, the set of switch springs ST 80 is 
actuated into disengagement, thereby to inter 
rupt the previously mentioned path for applying 
ground potential to the control conductor C678 
of the trunk 675; while the set of switch springs 
S785 is actuated into disengagement, thereby to 
interrupt the previously traced circuit for ener 
gizing the release magnet MT9. Finally the con 
tacts 783 and 84 of the set of switch springs. 
S82, are respectively actuated into disengage 
ment and into engagement, thereby respectively 
to interrupt a further point in the previously 
traced circuit for energizing the winding of the 
switching relay R760 and to prepare a point in 
the previously traced circuit for energizing the 
upper winding of the transfer relay R20. When 
ground potential is removed from the control 
conductor C678 of the trunk 675 the previously 
traced holding circuit for energizing the upper 
winding of the cutoff relay R750 is interrupted, 
thereby to cause the latter relay to restore. 
When the control switch 790 is released and 

the switching relay R60 restores the previously 
traced paths for applying ground potential to the 
control conductor C 53 of the telephone line 750 
are interrupted, thereby to cause the line circuit 
individually associated. With the telephone line 
50 to operate in order to mark the telephone 

line 50 as idle. Also when ground potential is 
removed from the control conductor C678 of the 
trunk 675 the previously traced holding circuit 
for energizing the intermediate winding of the 
line and cutoff relay R890 is interrupted, thereby 
to cause the latter relay to restore. Upon restor 
ing, the line and cutoff relay R690 interrupts, at 
the contacts 693, a further point in the previously 
traced path for applying ground potential to the 
control conductor C609 of the telephone line 605 
extending to the telephone station T, thereby 
to mark the telephone line 605 as idle. 

Finally, when ground potential is removed 
from the control conductor C68 of the trunk 
675 the previously traced holding circuit for 
energizing the intermediate winding of the 
switching relay R.640 is interrupted, thereby to 
cause the latter relay to restore, and complete, at 
the contacts 668, the previously mentioned cir 
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cuit for energizing the release magnet M625, this 
circuit extending from ground by Way of the , 
contacts 66, the contacts. 627 of the set of 
switch springs S625, the contacts 65' and 648 
and the release magnet M625 to battery. When 
thus energized the release magnet M625 oper 
ates to release the first and second wiper sets 
of the mechanism 60, thereby to cause these 
wiper sets to be returned to their normal posi 
tions. When the first and second wiper sets of 
the mechanism 6 to are returned to their normal 
positions the sets of switch springs S625 and 
s627 are actuated. More particularly, the con 
tacts 62 of the set of Switch springs S625 are 
actuated into disengagement, thereby to inter 
rupt the previously traced circuit for energizing 
the release magnet M625; while the contacts 
626 of the set of switch springs S625 are actu 
lated into engagement, thereby to complete the 



previously traced path for applying ground po 
tential to the all-link-busy conductor C68 ex 
tending to the distributor 680. This application 
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of ground potential to the all-link-busy con 
ductor C68 - extending to the distributor 680 
renders the distributor 680 operative to pre 
select for use an idle one of the local links. Also 
the contacts 628 of the set of switch springs . 
S627 are actuated into disengagement, thereby to 
interrupt the previously traced path for apply 
ing ground potential to the guard conductor 
C683 extending to the distributor 680. The re 
moval of ground potential from the guard con 
ductor - C683 extending to the distributor 680 
renders the distributor 680 operative to select 
for use the local link illustrated. Finally the 
contacts 629 of the set of switch springs S62. 
are actuated into engagement, thereby to con 
nect the control conductor C678 of the trunk 
675 to the guard conductor C683 extending to 
the distributor 680. . 
At this time the local finder switch 600 and 

the local connector switch 700 of the local link 
illustrated are completely released, thereby to 
render this local link available for further use. 
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Also the line circuit 690 individually associated 
with the telephone line 605 is restored, thereby 
to mark the telephone line 605 extending to the 
telephone station T as idle. 
circuit individually associated with the telephone 
line 750 is restored, thereby to mark the tele 
phone line 750 extending to the telephone sta 
tion T2 as idle. 
Information call from a station to the operator 

position in the P. A. B. X 
An information call which is to be extended 

Similarly, the line. 
30 

35 

from one of the stations to the operator posi- . 
tion in the P. A. B. X is initiated at the calling 
station by removing the receiver of the telephone 
instrument thereat from its switchhook. For 
example, in extending an information call from 
the telephone station Til to the operator posi 
tion 800 the call is first initiated at the station 
T by removing the receiver of the telephone 
instrument thereat from its switchhook, there 
by to cause the line circuit 690 individually as 
sociated with the telephone line 605 extending 
to the calling telephone station T to operate 
as previously explained. Upon operating, the 
line circuit. 690 initiates operation of the dis 
tributor 680, whereupon the distributor 680 as 
signs the previously selected local link, such, for 
example, as the local link illustrated, to the use 
of the calling telephone station T and causes 
the local finder switch 600 of the local link 
illustrated to seize the telephone line 605 ex 
tending to the calling telephone station T in the 
previously described manner. After the local 
finder switch's 600 of the local link illustrated 
seizes the telephone line 605 extending tÓ the 
calling telephone station T, the distributor 680 
operates to preselect another one of the idle 
local links to the use of a calling telephone sta 
tion as previously explained. Also, when the 
local finder switch 600 seizes the telephone line 
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fer relay R7 fo to restore shortly thereafter. 

11 
in the line circuit 690 occupies its operated po 
sition; while the switching relay R640 in the local 
finder switch 600 occupies its operated position. 
Also, in the local connector switch 700 the line 
relay R700, the transfer relays RTO, R720 and R730 and the battery supply relay R705 occupy 
their operated positions, as previously explained, 
The subscriber at the telephone station T 

then dials the single information digit 3, there 
by to transmit a single series of impulses by 
way of the previously traced loop circuit to 
the-line relay R700 in the local connector switch 
100. The line relay RT00 follows the dialed im 
pulses in the usual manner, restoring each time 
the loop circuit is interrupted and operating each 
time the loop circuit is completed. Each time 
the line relay R700 restores, it interrupts, at the 
contacts 702, the previously traced circuit for 
energizing the upper winding of the transfer 
relay R720 and completes, at the contacts T03, 
the previously traced multiple circuit for ener 
gizing the lower winding of the transfer relay 
R70 and the rotary magnet MT97 of the control 
switch 790. On the other hand, each time the 
line relay. Roo operates, it interrupts, at the 
contacts 703, the previously traced circuit for 
energizing in multiple the lower, winding of the 
transfer relay and the rotary magnet M797 and 
completes, at the contacts 702, the previously 
traced circuit for energizing the upper winding 
of the transfer relay R720. Thus, during im 
pulsing, the transfer relays RTO and RT20 re 
main operated. ?????????? 

Accordingly, at this time, the rotary magnet 
M97 is successively energized three times, there 
by to cause the wipers noted of the control switch 
90 to be driven in the counterclockwise-direction 

into engagement with the third contacts in the 
associated contact banks. Also, when the wipers 
noted of the control switch 790 are driven one 
step in the counterclockwise direction away from 
their normal positions, the sets of switch springs 
S797 and S798 are actuated. More particularly, 
the set of switch springs S797 is actuated into 

’ disengagement, thereby tó interrupt the previous 
ly traced circuit for energizing the upper winding 
of the transfer relay RTO; while the set of switch 
springs S798 is actuated into engagement, there 
by to prepare the previously traced circuit for 
energizing the release magnet, MT98 of the con 
trol SWitch 90. 
At the conclusion of the single digit, the line 

relay R700 reoperates, thereby to cause the trans 
At 

this time no further digits are dialed at the call 
ing telephone station T and the operation of 
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605 extending to the calling telephone station 
T, a loop circuit is completed between the 
line relay RTOO in the local connector switch 
T00 and the calling telephone station T as 
previously explained, whereupon the local con 
nector switch 700 is rendered responsive to dig 
its transmitted from the calling telephone sta 
tion T. 
At this time the line and cut-off relay R690 5 

the control switch T 90 is effective to complete a 
circuit for energizing the winding of the pilot 
relay R980 and a path for applying battery poten 
tial to the marking conductor C92 included in a 
group of conductors extending between the local 
link illustrated and the operator finder switch 
900. The circuit for energizing the winding of 
the pilot relay R980 extends from ground by way 
of the wiper 79 f and engaged third contact in 
the associated contact bank T92 of the control 
switch. 790, CTO and the winding of R980 to 
battery; and the path for applying battery poten 
tial to the marking conductor C92 extends from 
battery by way of the winding of the busy relay 
R740, the contacts 733, CT 5 and the wiper 793 
and engaged third contact in the associated con 
tact bank 794 of the control switch. 790 to the 
marking conductor C92. The application of 
battery potential to the marking conductor C92 



marks the position of the previously mentioned 
group of conductors extending to the local link 
illustrated and accessible to the operator finder 
Switch 90. 
R980 operates to complete at the contacts 982, 
an obvious circuit for illuminating the informa 
tion lamp L85 associated with the operator posi 
tion 800. The illumination of the information 
lamp L815 indicates to the operator at the opera 
tor position 800 that an information call has been 
initiated at one of the telephone stations in the 
P. A. B. X and is waiting to be answered. 
Assuming that the operator position 800 is idle 
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tacts 98, 975 and 946, and the lower winding of 

When thus energized, the pilot relay . 

R940 to battery. Also, the stop relay R940 in 
terrupts, at the contacts 947, the previously traced 
circuit for energizing the rotary magnet M913, 
thereby positively to arrest further operation of 
the operator finder switch 900 at this time. Also, 
the stop relay R940 completes, at the contacts 
945, an obvious path for short-circuiting the up 
per winding thereof, thereby to render the stop 
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at this time, the information call initiated at the 
telephone station T is answered by operating 
the information key K850 away from its normal 
position. When the information key K850 is 
operated away from its normal position there is 
completed, at the contacts 853 thereof, an obvious 
circuit for energizing the winding of the informa 
tion relay R90, thereby to cause the latter relay 
to operate. Upon operating, the information re 
lay R970 completes, at the contacts 972, an ob 
vious circuit for energizing the winding of the 
control relay R950, thereby to cause the latter 
relay to operate. Also, upon operating, the in 
formation relay R99 completes, at the contacts 
975, a circuit for energizing the intermediate 
winding of the stop relay R966 in multiple with 
the rotary magnet M93 of the operator finder 
switch 900, this circuit extending from ground by 
way of the contacts 98 and 95 and the inter 
mediate winding of R980 to battery, and from the 
contacts 975 by way of the contacts 94 and 9 
and the rotary magnet M93 to battery. When 
the intermediate winding of the stop relay R980 
is thus energized, this relay is rendered exceed 
ingly fast to operate when the upper winding 
thereof is subsequently energized. Also, upon 
operating, the information relay R970 completes, 
at the contacts 974 and 93, a path for applying 
ground potential to the wiper. 9 of the operator 
finder switch 900, this path extending from 
ground by way of the contacts 974, the upper 
winding of R940 and the contacts 973 to the wiper 
9 of the operator finder switch 960. 
When the rotary magnet M93 is thus ener 

gized, it operates to interrupt, at the contacts 
98, the previously traced circuit for energizing 
the rotary magnet M93, thereby to cause the 
rotary magnet M93 to restore and recomplete, 
at the contacts 98, the previously traced circuit 
for energizing the rotary magnet M93. Accord 
ingly, the rotary magnet M93 operates inter 
mittently, thereby to drive the wipers noted of 
the operator finder switch 900 step by step in 
the counterclockwise direction until the wiper 
9 engages the contact. in the associated con 
tact bank 9 f2 terminating the marking conductor 
C92, whereupon a series circuit is completed for 
energizing the winding of the busy relay R40 
and the upper winding of the stop relay R960. 
The last-mentioned circuit extends from ground 
by way of the contacts 96, the upper winding of 
R940, the contacts 973, the wiper 9 and en 
gaged contact in the associated contact bank 92 
of the operator finder switch 900, the marking 
conductor C92, the wiper 93 and engaged third 
contact in the associated contact bank 98 of 
the control switch 790, C75, the contacts 733 and 
the winding of R740 to battery. When the upper 
winding of the stop relay R740 is thus energized, 
this relay operates exceedingly fast, thereby to 
complete, at the contacts 946, a holding circuit 
for energizing the lower winding thereof, this 
circuit extending from ground by Way of the con 
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relay R948 slightly slow to release when the pre 
viously traced holding circuit for energizing the 
lower winding thereof is interrupted. Further, 
the stop relay R989 completes, at the contacts 945, 
a low resistance circuit, Substantially identical to 
that previously traced, for energizing the winding 
of the busy relay R49, thereby to cause the lat 
ter relay to operate, the operation of the busy 
relay R40 being productive of no useful result 
at this time. Furthermore, the stop relay R940 
completes, at the contacts, 968, a circuit for ener 
gizing the winding of the identity relay R87, this 
circuit extending from ground by way of the con- . 
tacts 952 and 93, the wiper 90 and engaged 

... contact in the associated contact bank 902 of 
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the operator finder switch 900, C95 and the 
winding of R670 to battery. When thus ener 
gized, the identity relay R6 operates, the ope 
eration thereof being productive. Of no useful re 
sult at this time. Finally, upon operating, the 
stop relay R940 completes, at the contacts 96. 
and 942, a cÓnnection between the trunk 875 ex 
tending between the local finder Switch 690 and 
the local connector switch a 00 and the repeater 
89, this circuit extending from the line conduc 
tor C66 of the trunk 675 by way of C9, the 
wiper 965 and engaged contact in the associated 
contact bank 906 of the operator inder switch 
900, the contacts 962, C93, the contacts 852 of the 
information keyk85e, C825, the windings 82 and 
8 of the repeater 80, the condenser .304, C824, 
the contacts 85 of the information key K850, 
C930, the contacts 96, the wiper 30 and en 
gaged contact in the associated contact bank 
98 of the operator finder switch 900, and C98 
to the line conductor CST of the trunk 675. Fur 
ther, it is noted that the line conductors C676 
and C67 of the trunk 675 are included in the 
loop circuit extending between the calling tele 
phone station T and the line relay Roo in the 
local connector switch 0; while the receiver 
802 and the transmitter 80 at the operator po 
sition 800 are operatively connected to the re 
peater 80. More particularly, the last-men 
tioned connection extends from ground by way 
of the receiver 802, the windings 8 f4 and 8ff of 
the repeater 80, the transmitter 80 and the 
resistor 863 to battery, the windings 82 and 84 
of the repeater 8 f being inductively coupled. 
Accordingly, at this time, a two-way communica 
tion connection is established between the call 
ing telephone station T and the operator posi 
tion 800. The operator at the operator position 
880 then proceeds to give the subscriber at the 
calling telephone station T the desired infor 
mation. 
In the event the operator at the operator po 

sition 800 should desire to disconnect the trunk 
circuit including the repeater 80 at her posi 
tion from the local link illustrated and the cal 
ing telephone station T and at the same time 
hold the connection extending from her position 
to the calling telephone station T, this may be 
accomplished by Operating the information hold 
key K855 - away from its normal position and 
then returning the information key K850 to its 





responsive to digits transmitted from the calling 
telephone station T. 
The subscriber at the telephone station T. 

then dials the single trunk digit 4, thereby to 
transmit 8 single series of impulses by Way of 
the previously traced loop circuit to the line re 
lay RE in the local connector switch 3, he 
line relay R follows the dialed impulses in the 
usual manner, thereby to cause the wipers noted 
of the control Switch 9 to engage the fourth 
contacts in the associated contact banks in the 
manner previously explained. When the control 
Switch. 9 is thus operated, a circuit is con 
pleted for energizing the winding of the pilot 
relay R999 and a path is completed for apply 
ing battery potential to the marking conductor 
C926 included in the group of conductors extend 
ing between the operator finder switch 900 and 
the local link ilustrated. The circuit for ener 
gizing the winding of the pilot relay R999 extends 
from ground by Way of the wiper 9 and en 
gaged fourth contact in the associated contact 
bank 92 of the control switch 90, C A and 
the winding of R996 to battery; and the path 
for applying battery potential to the marking 
conductor C926 extends from battery by way of 
the winding of the busy relay R758, the contacts 
33, CA 5 and the wiper 93 and engaged fourth 

contact in the associated contact bank S4 of 
the control switch 96 to the marking conductor 
C928, 
The application of battery potential to the 

marking conductor C920 marks the position of 
the previously mentioned group of conduc 
tors extending to the local link illustrated and 
accessible to the operator finder switch 98. 
When thus energized, the pilot relay R399 oper 
ates to complete, at the contacts 992, an obvious 
circuit for illuminating the trunk lamp L86. 
The illumination of the trunk lamp L86 indi 
cates to the operator at the operator position 30 
that a trunk call has been initiated at one of 
the telephone stations in the P. A. B. X and is 
Waiting to be answered. 

In order to answer the call intiated at the tele 
phone station Tf the operator at the operator 
position 86 operates the common trunk key K860 
away from its normal position, thereby to com 
plete, at the contacts 863 thereof, an obvious 
circuit for energizing the winding of the trunk 
relay R890, in order to cause the latter relay 
to operate. Also, at the contacts 863 and 864 
of the common trunk key K869, there is com 
pleted a circuit for energizing the winding of 
the trunk relay R968, this circuit extending from 
ground by way of the contacts 863 and 363 of the 
common trunk key K860, C932, the contacts 266, 
C933 and the winding of R966 to battery. When 
thus energized, the trunk relay R96G operates to 
complete, at the contacts 962, an obvious cir 
cuit for energizing the winding of the control 
relay R956, thereby to cause the latter relay to 
operate. Also, upon operating, the trunk relay 
R96 completes, at the contacts 965, a circuit 
for energizing the intermediate winding of the 
stop relay R84, this circuit extending from 
ground by way of the contacts 99 and 985 and 
the intermediate winding of R966 to battery. 
When the intermediate Winding of the stop relay 
R980) is thus energized, this relay is rendered ex 
tremely fast to operate when the upper winding 
thereof is subsequently energized. Also, upon 
operating, the trunk relay R966 completes, at 
the contacts 968 and 963, a path for applying 
ground potential to the wiper 999 of the operator 
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finder switch 900, this path extending from 
ground by way of the contacts 964, the upper 
winding of R94 and the contacts 963 to the 
wiper 999 of the operator finder switch 900. 
Finally, upon operating, the trunk relay R960 
completes, at the contacts 965, a circuit for en 
ergizing the rotary magnet M93, this circuit 
extending from ground by way of the contacts 
99, 968, 9 and 94, and the rotary magnet 
MI9 3 to battery. 
The rotary magnet M83 operstes intermit 

tently in order to drive the wipes noted of the 
Operator finder switch 90 step by step in the 
counterclockwise direction, as previously ex 
plained, until the Wiper 99 thereof engages the 
contact in the associated contact bank 90 termi 
nating the marking conductor C926, whereupon a 
circuit is completed for energizing in series the 
winding of the busy relay R78 and the upper 
winding of the stop relay R940. This circuit 
extends from ground by way of the contacts 964, 
the upper winding of R.9s, the contacts 963, the 
wiper 909 and engaged contact in the associated 
contact bank 9 of the operator finder Switch 
360, the marking conductor C928, the wiper 93 
and engaged fourth contact in the associated 
contact bank 98 of the control switch 796), C75, 
the contacts 33 and the winding of RTÉ to bat 
tery. When the upper winding of the stop relay 
R8 is thus energized, this relay operates ex 
ceedingly fast to complete, at the contacts 946, 
a holding circuit for energizing the lower Winding 
thereof, this circuit extending from ground by 
way of the contacts 99, 965 and 946, and the 
lower winding of R94 to battery. Also, upon 
operating, the stop relay R94 interrupts, at the 
contacts 943, the previously traced circuit for 
energizing the rotary magnet M93, thereby posi 
tively to arrest further operation of the opera 
tor finder switch 90 at this time. Further, the 
stop relay R950 completes, at the contacts 945, 
an obvious path for short-circuiting the upper 
winding thereof, thereby to render this relay 
slightly slow to release when the previously 
traced holding circuit for energizing the lower 
winding thereof is interrupted. Also, the stop 
relay R93 completes, at the contacts 955, a low 
resistance circuit, substantially identical to that 
previously traced, for energizing the winding of 
the busy relay R40, thereby to cause the latter 
relay to operate, the operation of this relay 
being without effect at this time. Further, the 
stop relay R94G completes, at the contacts 94. 
and 932, a connection between the trunk 675 ex 
tending between the local finder Switch 600 and 
the local connector switch 0 and the repeater 
8 AD at the operator position 800, this connec 
tion extending from the line conductor C66 of 
the trunk 675 by way of C9, the Wiper 905 and 
engaged contact in the associated contact bank 
96 of the operator finder switch 906, the con 
tacts 982, C938, the contacts 862 of the common 
trunk key K869, C825, the windings 82 and 8 
of the repeater 8? 6, the condenser 804, C824, the 
contacts 86 of the common trunk key K860, 
C938, the contacts 94, the wiper 907 and en 
gaged contact in the associated contact bank 
968 of the operator finder switch 900 and C98 to 
the line conductor C6 of the trunk 675, the 
line conductors C676 and C6 of the trunk 675 
being included in the previously traced loop cir 
cuit extending between the calling telephone 
station T and the line relay R700 in the local 
connector Switch 700. Accordingly, at this time, 
a two-Way communication connection is com. 
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pleted between the operator position 800 and 
the calling telephone station T. 

Also, upon operating, the stop relay R940 con 
pletes, at the contacts 944, the previously traced 
circuit for energizing the winding of the identity 5 
relay R670, thereby to cause the latter relay to 
operate. Upon operating, the trunk relay R890 
completes, at the contacts 89 and 892, connec 
tions between the conductors C930 and C93 and 
the repeater 8 to at the operator position 800 in- 10 
dependently of the contacts 861 and 862 of the 
common trunk key K860. Also, upon operating, 
the trunk relay R890 completes, at the contacts 
894, a circuit for energizing the winding of the 
start relay R3 0 in the identity lamps and trunk 15 
finder start unit 300, this circuit extending from . 
ground by way of the contacts 894, C826 and the 
winding óf R30 to battery. When thus ener 
gized, the start relay R30 operates to complete, 
at the contacts 37, an obvious circuit for ener- 20 
gizing in multiple the windings of the marking 
relays R320 and R330, thereby to cause the latter, 
relays to operate. 

Also, upon operating, the start relay R30 com 
pletes, at the contacts 3 fl or 312, a circuit for 25 
illuminating the identity lamp CL, for CL2, de 
pending upon which of the switching relays R640 
or R650 in the local finder switch 600 is operated, 
which, in turn, depends upon which group of One 
hundred lines includes the calling line seized by 30 
the local finder switch 600. In the present in 
stance the telephone line 605 extending to the 
calling telephone station T is included in the 
first group, of one hundred lines, thereby to com 
plete the previously mentioned circuit for illu- 85 
minating the identity lamp CL, the switching 
relay R640 in the local finder switch 600 being 
operated at this time. The circuit for illuminat 
ing the identity lamp CL extends from ground 
by way of the contacts 673 and 642, C642, the 
contacts 3 and the identity lamp CL to bat 
tery. Upon operating, the marking relay. R330 
completes a circuit for illuminating one of the 
identity lamps DL? to DL-10, inclusive, depending 
upon the particular group of ten lines including 4 
the telephone line seized by the local finder 
Switch 600. In the present instance the telephone 
line 605 extending to the calling telephone sta 
tion T is included in the first group of ten lines. 
Accordingly, operation of the marking relay R330 
is effective to complete, at the contacts 33, a 
circuit for illuminating the identity lamp DL , 
this circuit extending from ground by way of the 
contacts 67, the vertical control wiper 6, C640, 
the contacts 33? and the identity lamp DL to 
battery. Upon operating, the marking relay R320 
completes a circuit for illuminating one of the 
identity lamps UL? to UL fo, inclusive, depending. 
upon the particular position of the telephone 
line seized by the local finder switch 600 in the 60 
associated group of ten lines. In the present ) 
instance the telephone line 605 extending to the 
calling telephone station. Ti occupies the first 
position in the associated group of ten lines. 
Accordingly, operation of the marking relay R320 65 
is effective to complete, at the contacts 32 ?, a cir 
cuit for illuminating the identity lamp UL, this 
circuit extending from ground by way of the 
identity lamp UL?, the contacts 321, C64, the ?0 
rotary control wiper 62, the contacts 672 and 
the resistor 679 to battery. 
The illumination of the identity lamps CLI, - 

DIf and UL in the identity lamps and trunk 
finder start unit 300 associated with the operator 75 
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position 800 inducates to the operator thereat 
that the directory number of the calling tele 
phone station in the P. A. B. X is 111, this direc 
tory number identifying the telephone station T. 
At this point it is noted that the operator at 

the operator position 800 may immediately select 
an idle trunk extending between the central 
office 50 and the P. A. B. X 60 for the use of 
the calling telephone station T and cause the 
trunk finder switch of the selected trunk to seize 
the telephone line 605 extending to the calling 
telephone station T or she may first converse 
with the subscriber at the calling telephone sta 
tion T and then subsequently select an idle 
trunk for the use of the subscriber thereat. Fur 
ther, it is noted that after an idle trunk extending 
between the central office 50 and the P. A. B. X 
60 has been associated with the telephone line 
605 extending to the calling telephone station 
Ti, either the operator at the operator position 
800 or the subscriber at the calling telephone sta 
tion T may dial the number in order to cause 
the desired connection to be completed at the 
central office 50 as explained more fully herein 
after. 
In the event all of the trunk lines extending 

between the central office. 50 and the P. A. B. X 
60 are busy at this time, the operator at the 

- Operator position 800 answers the call and so 
advises the subscriber at the calling telephone 
station Tf. Under these conditions the operator 
at the Operator position 800 may desire, to hold 
the connection to the calling telephone station 
Til and at the same time free the trunk circuit 
at her position of this connection. This may be 
accomplished by operating the common trunk 
hold key K865 away from its normal position and , 
then operating the common trunk key K860 back 
to its normal position. When the common trunk 
hold key K865 is operated away from its normal 
position an alternative circuit is completed, at 
the contacts 866 thereof, for energizing the wind 
ing of the trunk relay R960, this circuit extend 
ing from ground by way of the contacts 866 of 
the common trunk hold key K865, C932, the con 
tacts 266, C933 and the winding of R960 to bat 
tery. The operated trunk-relay R960 holds the 
connection to the calling telephone station T. 
When the common trunk key K860 is returned 
to its normal position the previously mentioned 
circuit for energizing the winding of the trunk 
relay R890 is interrupted at the contacts 863 
thereof and the previously traced original circuit 
for , energizing the winding of the trunk relay 
R960 is interrupted at the contacts 863 and 864 
thereof. Finally, at the contacts 86? and 862 of 
the common trunk key K860, the previously 
traced connection between the repeater 80 and 
the operator finder switch .90G is interrupted. 
The trunk relay R890 then restores to interrupt, 
at the contacts 894, the previously traced circuit 
for energizing the winding of the start relay 
R30, thereby to cause the latter relay to restore. 
Upon restoring, the start relay R3 to interrupts, 
at the contacts 37, the previously traced circuit 
for energizing in multiple the windings of the 
marking relays R320 and R330, thereby to cause 
the last-mentioned relays to restore. When the 
start relay R30 and the marking relays R320 
and R330 restore, the previously traced circuits 
for illuminating the identity lamps CL, DL and 
UL, are interrupted, thereby to cause the last 
mentioned lamps to be extinguished. 
Subsequently, when one of the trunk lines ex 
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tending between the central office 50 and the 
P. A. B. X 60 becomes idle, the operator at the 
operator position 800 may reestablish the con 
nection between her position and the calling 
telephone station T by operating the common 
trunk key K860 away from its normal position 
and by returning the common trunk hold key 
K865 to its normal position. When the common 
trunk key K860 is again operated away from its 
normal position, the previously traced connec 
tion between the repeater 8 ft) at the operator 
position 800 and the calling telephone station 
T is recompleted. Also, the trunk relay R890, 
the start relay R30 and the marking relays 
R320 and R330 reoperate. Upon reoperating, 
the start relay R30 and the marking relays 
R320 and R330 recomplete the previously traced 
circuits for illuminating the identity lamps Cii, 
IDL and UL. 
The operator at the operator position 808 then 

selects an idle trunk line extending between the 
central office 50 and the P. A. B. X 60, such, for 
example, as the trunk line A9, by operating the 
individual trunk key K880 individually associ 
ated with the trunk line 690 to its talk position, 
the trunk line 490 being marked as idle at this 
time as the busy lamp L405 individually associ 
ated thereWith is extinguished. When the in 
dividual trunk key K480 is operated to its talk 
position there is completed, at the contacts $8 
thereof, a circuit for energizing the upper Wind 
ing of the connect relay R540 in the trunk finder 
switch 50 individually associated With the trunk 
line 490. The circuit for energizing the upper 
winding of the connect relay R540 extends from 
ground by way of the contacts 896, the con 
ductor C829 in the cable 820, the contacts 487 of 
the individual trunk key K480, C6 and the up 
per winding of R580 to battery. When the up 
per winding of the connect relay R54) is thus 
energized, this relay operates to complete, at the 
contacts 534, a holding circuit for energizing 
the lower winding thereof in Series With the 
winding of the talk relay R895, this circuit ex 
tending from ground by way of the winding of 
R895, the conductor C828 in the cable 820, the 
contacts 886 of the individual trunk key K488, 
C42, the contacts 584 and the lower winding 
of R540 to battery. When this series circuit is 
completed the talk relay R895 operates to inter 
rupt, at the contacts 896, the previously traced 
circuit for energizing the upper winding of the 
connect relay R540. More particularly, the talk 
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relay R895 interrupts, at the contacts 896, the 
previously traced path for applying ground po 
tential to the conductor C829 in the cable 82, 
thereby, positively to prevent operation of the 
connect relay in any of the other trunk finder 
switches at this time in the event the individual 
trunk key associated with another trunk finder 
switch and trunk line is inadvertently operated. 
In other words, the operation of the talk relay 
R895 prevents any of the other trunk lines ex 
tending between the central office 5 and the 
P. A. B. X 60 from being connected to the 
trunk circuit at the operator position 800 at this 
time. Also, upon operating, the talk relay R895 
completes, at the contacts 897, an alternative 
circuit for energizing the Winding of the trunk 
relay R890 in the event the common trunk hold 
key K865 is operated at this time. The alterna 
tive circuit for energizing the wiriding of the 
trunk relay. R890 extends, when completed, from . 
ground by way of the contacts 866 of the com 
mon trunk hold key K865 by way of C932, the 
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contacts 897, C907 and the winding of R890 to battery. . 

Also, upon operating, the connect relay R540. 
completes, at the contacts 54 and 544, a loop 
circuit between the windings of the line relay 
R425 in the trunk circuit 400 and the calling 
telephone station T. This loop circuit extends 
from ground by Way of the lower winding of the 
line relay R425, the lower winding of the control 
relay R420, the winding 44 of the repeater 40, 
C3, the contacts 544, the conductor C834 in the 
cable 820 and the contacts 886 to the conductor 
C624, and from battery by way of the upper. 
winding of the line relay R425, the upper wind 
ing of the control relay R420, the winding 43 of 
the repeater 40, C436, the contacts 541, the con 
ductor C833 in the cable 820 and the contacts 
889 to the conductor C825, the conductors C824 
and C825 being connected by way of the previ 
ously traced circuit including the operator finder 
switch 900, the local finder switch 600 and the 
telephone line 605 to the calling telephone sta 
tion T. Also, it is noted that the windings 8 
and 82 of the repeater 810 at the operator po 
sition 800 are connected across the conductors 
C826 and C825. When this loop circuit is com 
pleted, the Windings of the line relay R425 and 
the windings of the control relay R420 are ener 
gized. The line relay R425 operates; however, 
the control relay R420 does not operate, the lat 
ter relay being of the differential type. Upon 
operating, the line relay R425 completes, at the 
contacts 427, an obvious circuit for energizing 
the winding of the hold relay R430, thereby to 
cause the latter relay to operate. Upon operat 
ing, the holdi relay R430 completes, at the con 
tacts 433, a circuit for illuminating the busy 
lamp (5, this circuit extending from ground 
by Way of the contacts 433, the contacts 482 of 
the individual trunk key K480, and the busy 
lamp L405 to battery. The illumination of the 
busy lamp L405 indicates to the operator at the 
operator position 800 that the individually asso 
ciated trunk line 490 extending between the cen 
tral office 5 and the P. A. B. X 60 is busy. 

Also, upon operating, the line relay R425 com 
pletes, at the contacts 426, a bridge path between 
the line conductors C39 and C692 of the trunk 
line 390 extending between the central office 50 
and the P. A. B. X 60, this bridge path extend 
ing from the line conductor C49 of the trunk 
iline 496 by way of the contacts 45, C446, the 
winding 6 of the repeater 40, the contacts 426, 
the winding 42 of the repeater Ale, C447 and 
the contacts 45 to the line conductor C492 of 
the trunk line 490. When this bridge path be 
tween the line conductors C49 and C492 of the 
trunk line 490 is completed, the switching ap 
paratus in the central office 50 is seized and is 
rendered responsive to impulses transmitted over 
the trunk line 490. 

Also, upon operating, the connect relay R540 
completes, at the contacts 542, a circuit for 
energizing the winding of the start relay R570 
in the trunk finder Switch 509, this circuit extend 
ing from ground by way of the contacts RA527, 
RA57, the winding of R570, the contacts 542' 
the conductor C21 in the cable 20, the con 
tacts 33 and the resistor 303 to battery. When 
thus energized, the start relay R570 operates to 
complete, at the contacts 575, an obvious holding 
circuit for energizing the winding thereof inde 
pendently of the contacts 542 of the connect re 
lay R546. Also, upon operating, the start relay 
R5 interrupts, at the contacts 513, a further 
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point in a circuit, traced hereinafter, for ener 
gizing the release magnet M523 of the mecha 
nism 5 to and completes, at the contacts 54, a 
circuit for energizing in multiple the lower wind 
ings of the switching relays R50 and R520, this 
circuit extending from ground by way of the 
contacts 34, the conductor C2 f4 in the cable 
20, the contacts 574 and the lower winding of 
R50 to battery, and from the contacts 574 by 
way of the contacts RA56 and the lower wind 
ing of R520 to battery, When the lower wind 
ings of the switching relays R50 and R520 
are thus energized, these relays are rendered 
exceedingly fast to operate when the upper 
windings thereof are energized. Further, the 
start relay R570 completes, at the contacts 575, 
a circuit for energizing in series the winding 
thereof and the winding of the start relay R25 
in the operator key set and marking circuit 200, 
this circuit extending from ground by way of 
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the contacts RA52T, RA5 7, the winding of R570, 
the contacts 575, the conductor C2 in the 
cable 20, the contacts 27 and the winding of 
R275 to battery. When thus energized, the start 
relay R275 operates to complete, at the contacts 
276, an obvious circuit for energizing the wind 
ing of the release relay R265, thereby to cause 
the latter relay to operate. Also, upon Operat 
ing, the start relay R275 completes, at the con 
tacts 277, an alternative connection between the 
conductors C932 and C933 in the trunk circuit 
at the operator position 800; while the release 
relay R265 interrupts, at the contacts 266, the 
previously traced connection between the con 
ductors C932 and C933. 

Further, the start relay R570 completes, at the 
contacts 578, a circuit for energizing the lower 
winding of the cut-off relay R550, this circuit 
extending from ground by way of the contacts 
893, the conductor C835 in the cable 820, the 
contacts 578 and the lower winding of R550 to 
battery. When thus energized, the cut-off re 
lay R550 operates for a purpose, more fully ex 
plained subsequently, Also, the start relay 
R570 completes, at the contacts 574, a circuit for 
energizing the vertical magnet M59 of the 
mechanism 50, this circuit extending from the 
grounded conductor C2 f4 in the cable 20 by 
way of the contacts 574, RA5 ? 6, RA526, 586 and 
59, and M59 to battery. When the vertical 
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trol wiper 58 engages the first contact in the 
associated vertical control contact bank having 
ground potential thereon, whereupon a circuit is 
completed for energizing in series the lower 
winding of the transfer relay R590 and the 
winding of the step relay R585, this circuit ex 
tending from ground by way of the contacts 671, 
the vertical control wiper 6, c640, the con 
tacts 33, C28, the vertical control wiper 58 
and engaged first contact in the associated ver 
tical control contact bank, the lower winding 
of R590, the contacts 593 and the winding of 
R585 to battery. When the lower winding of 
the transfer relay R590 is thus energized, this 
relay operates to complete, at the contacts 594, 
a holding circuit for energizing the upper wind 
ing thereof, this circuit extending from the 
grounded conductor C24 in the cable 20 by Way 
of the contacts 574, RA56, RA526 and 594, and 
the upper winding of R590 to battery. Also, 
upon operating, the transfer relay R590 inter 
rupts, at the contacts 59, a further point in the 
previously traced circuit for energizing the ver 
tical magnet M59, thereby positively to arrest 
further operation of the vertical magnet M59 at 
this time. Further, the transfer relay R590 pre 
pares, at the contacts 592, a circuit, traced here 
inafter, for energizing the winding of the rotary 
magnet M.52 of the mechanism 5f O and inter 
rupts, at the contacts 593, the previously traced 
series circuit for energizing the lower winding 
thereof and the winding of the step relay R585, 
thereby to cause the step relay R585 to restore. 
Upon restoring, the step relay R585 completes, at 
the contacts 586, the previously mentioned cir 
cuit for energizing the rotary magnet M.52, this 
circuit extending from the grounded conductor 
C24 in the cable 20 by Way of the contacts 574, 
RA56, RA526, 586 and 592, and M.52 to bat 
tery. When thus energized, the rotary magnet 
M.52 operates to 'drive the first and Second 
wiper sets of the mechanism 50 one step in the 

45 

rotary direction and to complete, at the contacts 
522, an obvious circuit for energizing the wind 
ing of the step relay R585, thereby to cause the 
latter relay to operate. Accordingly, the rotary 
magnet M.52 and the step relay R585 interact in 

50 
magnet M519 is thus energized, it operates to 
drive the first and second wiper sets of the mech 
anism 50 one step in the vertical direction and 
to complete, at the contacts 520, an obvious cir 
cuit for energizing the winding of the step relay 
R585, thereby to cause the latter relay to oper 
ate. Upon operating, the step relay R585 inter 
rupts, at the contacts 586, the previously traced 
circuit for energizing the vertical magnet M519, 
thereby to cause the vertical magnet M59 to re 
store and interrupt, at the contacts 520, the pre 
viously mentioned circuit for energizing the 
winding of the step relay R585, whereupon the 
step relay R585 restores and recompletes, at the 
contacts 586, the previously traced circuit for 
energizing the vertical magnet M59. 
The vertical magnet M59 and the step relay 
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R585 interact in the above described manner 
until the vertical control wiper 58 of the mechair 
nism 50 engages a contact in the associated 70 
vertical control contact bank terminating a con- . 
ductor having ground potential thereom. In the . " 
present example the first and second wiper sets 
of the mechanism 510 are driven one step in the 
vertical direction, whereupon the vertical con 75 

a manner similar to that previously explained, 
thereby to cause the first and second wiper sets 
of the mechanism 5 O to be driven step by step in 
the rotary direction until the rotary control 
wiper 57 engages a contact in the associated 
rotary control contact bank having battery po 
tential thereon, at which time a circuit is com 
pleted for energizing the upper winding of the 
switching relay R50 or the upper winding of the 
switching relay R520, depending upon which of 
the Switching relays R640 or R650 in the local 
finder switch. 600 is operated at this time. In 
the present instance the switching relay R640 in 
the local finder switch 600 is operated due to the 
fact that the telephone line 605 extending to the 
calling telephone station T is included in the 
first group of one hundred lines. Accordingly, 
when the rotary control wiper 57 engages the 
first contact in the associated rotary control con 
tact bank a circuit is completed for energizing 
the upper winding of the switching relay R50, 
this circuit extending from ground by way of the 
contacts 673 and 642, C642, the contacts 35, the 
marking conductor C213 in the cable 20, the 
contacts 572, the upper winding of R50, the 
contacts RA54 and RA524, the rotary control 
wiper 57, C29 f, the contacts 32, C64, the ro 
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tary control wiper 62, the contacts 872 and the 
resistor 679 to battery. ?? 
When the upper winding of the switching relay 

R50 is thus energized, this relay operates to 
complete, at the contacts RA55, a holding cir 
cuit for energizing the intermediate winding 
thereof, this circuit extending from ground by 
way of the contacts 873 of the release key K80, 
the conductor C823 in the cable 820, the contacts 
585 of the individual trunk key K48, C&O, the 
contacts RA55 and the intermediate winding oi 
R50 to battery. Also, upon operating the 
switching relay R5 G interrupts, at the contacts 
RA526, the previously traced circuit for energiz 
ing the rotary magnet M.52, thereby positively to 
arrest further operation of the rotary magnet 
M.52 at this time. Also, the Switching relay 
R56 interrupts, at the contacts RA5, a point 
in the previously mentioned circuit for ener 
gizing the release magnet M.523 and interrupts, 
at the contacts RA54, a point in a circuit, sub 
stantially identical to that previously traced, for 
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energizing the upper winding of the switching 
relay R520, thereby positively to prevent opera 
tion of the switching relay R520 at this time. 

Also, it is noted that when the first and second 
wiper sets of the mechanism 510 are driven one 
step in the vertical direction the sets of Switchi 
springs S526 and S525 are actuated into engage 
ment, thereby respectively to complete an ob 
vious holding circuit for energizing the lower 
winding of the cut-off relay R550 and to prepare 
a further point in the previously mentioned cir 
cuit for energizing the release magnet MI523. 

Also, upon operating, the switching relay R5 
interrupts, at the contacts RA5, the previously 
traced series circuit for energizing the winding of 
the start relay R57 G and the winding of the start 
relay R25, thereby to cause these relays to re 
store. Upon restoring, the start relay R5 in 
terrupts, at the contacts 572, the previously 
traced circuit for energizing the upper winding 
of the switching relay R50, prepares, at the 
contacts 573, a further point in the previously 
mentioned circuit for energizing the release mag 
net M.523, interrupts, at the contacts 54, the 
previously traced circuit for energizing in mul 
tiple the lower windings of the switching relays 
R5 and R52, and interrupts, at the contacts 
575, a further point in the previously traced 
holding circuit for energizing the winding there 
of. Finally, the start relay R50 completes, at 
the contacts 57, an alternative path for apply 
ing ground potential to the control conductor 
c608 of the telephone line 605, this path extend 
ing from ground by way of the contacts 56, 5 
and RA58, C533 and the wiper 53 to the con 
trol conductor C603 of the telephone line 605. 
The application of ground potential to the con 
trol conductor C608 of the telephone line 605 
retains the line and cut-off relay R690 in the 
line circuit 690 in its fully operated position and 
marks the telephone line 605 as busy to the 
switches having access thereto. as previously ex 
plained. 
Also, it is noted that, upon operating, the 

switching relay R5 ?o interrupts, at the contacts 
RA56, the previously traced holding circuit for 
energizing the upper winding of the transfer re 
lay R590, thereby to cause the latter relay to 
restore. Finally, upon restoring, the start relay 
R570 interrupts, at the contacts 578, the previ-. 
ously traced original circuit for energizing the 
lower winding of the cut-off relay R550. ... ' 

Further, upon operating, the switching rela 
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R5 to completes, at the contacts RA 5 i2 and 
RA53, a loop circuit between the line relay R425 
in the trunk circuit 400 and the calling telephone 
station T including the trunk circuit at the op 
erator position 800. This loop circuit extends 
from ground by way of the lower winding of 
R.425, the lower winding of R420, the winding 
84 of the repeater 40, C437, the contacts 544, 
the conductor C83 in the cable 820, the contacts 
886, the conductor C824 in the cable 820, the con 
tacts 545, 555, 565 and RA53, C532 and the wiper 
52 to the line conductor C60 of the telephone 
line 805, and from battery by way of the 'upper 
winding of R625, the upper winding of R420, the 
Winding 33 of the repeater 40, C436, the con 
tacts 54, the conductor C833 in the cable 820, the 
contacts 889', the conductor C825 in the cable 
820, the contacts 562, the winding of the hold 
relay R505, the contacts 552, 562 and RA52, c53; 
and the wiper 5 to the line conductor C606 of 
the telephone line 605, the line conductors C606 
and C60 of the telephone line 605 being con 
nected together by way of the bridge path at 
the calling telephone station Tí. When this loop 
circuit is completed, the hold relay R505 in the 
trunk finder switch 500 operates. 
Upon restoring, the start relay R25 inter 

rupts, at the contacts 276, the previously men 
tioned circuit, for energizing the winding of the 
release relay R265, thereby to cause the latter 
relay to restore shortly thereafter, the latter re 
lay being of the slow-to-release type. Also, upon 
restoring, the start relay R25 interrupts, at the 
contacts 27, the previously traced connection 
between the conductors C932 and C933 in the 
trunk circuit at the operator position 800, there 
by to interrupt the previously traced circuit for 
energizing the winding of the trunk relay R960, 
Whereupon the latter relay restores, the resto 
ration of the trunk relay RS60 is effective to cause 
the release of the local link illustrated in a man 
ner more fully explained hereinafter. 

It is noted that just prior to the release of the 
local link illustrated alternative loop circuits are 
completed between the calling telephone station 
T and the line relay R625 in the trunk circuit 
& Co, one of these loop circuits including the local 
finder switch 600, the other of these loop circuits 
including the trunk finder switch 500, and both - 
of these loop circuits including the trunk circuit 
at the operator position 806. When the loop cir 
cuit including the trunk finder switch 500 is com 
pleted the winding of the hold relay R505 is en 
ergized, thereby to cause the latter relay to op 
erate as previously noted. Upon operating, the 
hold relay R505 completes, at the contacts 506, 
a circuit for energizing in series the upper and 
lower windings of the tone relay R820, this cir 
cuit extending from ground by way of the con 
tacts 586 and 540, the conductor C82 in the ca 
ble 820 and the lower and upper windings of 
R82 to battery. When the lower and upper 
windings of the tone relay R820 are thus en 
ergized, this relay operates shortly thereafter, 
this relay being of the combination slow-to-Oper 
ate and slow-to-release type, to complete, at the 
contacts 82 , an obvious path for short-circuit 
ing the lower winding thereof. When the lower 
winding of the tone relay R820 is thus short-cir 
cuited, this relay restores shortly thereafter. Ac 
cordingly, the tone relay R820, being of the com 
bination slow-to-operate and slow-to-release 
type, Operates and restores at a relatively slow 
rate. Each time the tone relay R820 operates, 
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it completes, at the contacts 822, an obvious cir 
cuit for energizing the winding 83 of the re 
peater 80; and each time the tone relay R820 
restores, it interrupts, at the contacts 822, the 
previously mentioned circuit for energizing the 
winding 83 of the repeater 80. Accordingly, 
the winding 83 of the repeater 80 is intermit 
tently energized, thereby to cause Corresponding 
voltages to be intermittently induced in the wind 
ing 8 of the repeater 80. The intermittent 
voltages induced in the winding 8 ft of the re 
peater 80 cause corresponding operations of the 
receiver. 802 at the Operator position 800 and the 
reeciver of the telephone instrument at the call 
ing telephone station T, thereby to indicate to 
the operator at the operator position 800 and the 
subscriber at the calling telephone station Ti 
that a connection has been established between 
the calling telephone station T and the trunk 
line 490 extending to the central office 50 and 
that the apparatus at the central office 50 is pre 
pared to receive the digits to be dialed thereinto. 
When the operator at the operator position 800 

receives the tone produced by the receiver 802 
she operates the common trunk key K860 back 
to its normal position, thereby to interrupt, at 
the contacts 863 and 864, further points in the 
previously traced circuit for energizing the wind 
ing of the trunk relay R960, thereby positively 
to prevent reoperation of this relay at this time. 
The restoration of the trunk relay R960 is ef 

fective to cause the release of the local link illus-, 
trated, as previously noted. More particularly, 
upon restoring, the trunk relay R960 interrupts, 
at the contacts 962, the previously traced circuit 
for energizing the winding of the control relay 
R950; however, the latter relay, being of the slow 
to-release type, does not immediately restore. 
Also, the trunk relay R960 completes, at the con 
tacts 961, a circuit for energizing the release 
magnet M625 of the mechanism 6.0, this circuit 
extending from ground by way of the contacts 
97, 96, 95 and 943, the wiper 903 and engaged 
contact in the associated contact bank 904 of 
“Ehe operator finder switch 900, C96, the con 
tacts 674 and M625 to battery. When the release 
magnet M625 is thus operated, the first and sec 
ond wiper sets of the mechanism 60 are released 
and returned to their normal positions, where 
upon the local finder switch 600 and the local 
connector switch 0 are released in the manner 
previously, explained. Also, upon restoring, the 
trunk relay R960 interrupts, at the contacts 965, 
the previously traced holding circuit for energiz 
ing the lower winding of the stop relay R940, 
thereby, to cause the latter relay to restore. Upon 
restoring, the stop relay R940 interrupts, at the 
contacts 94 and 942, the previously traced con 
nection between the conductors C930 and C93 
in the trunk circuit at the operator position 800 
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and the operator finder switch 900. Also, when 
the local connector switch 700 is released, the 
previously traced circuit for energizing the wind 
ing of the pilot relay R990 is interrupted, thereby 
to cause the latter relay to restore and interrupt, 
at the contacts 992, the previously mentioned cir 
cuit for illuminating the trunk lamp L86. 

At this point it is noted that the pilot relay 
R990 does not restore in the event there are other 
trunk calls waiting to be answered by the opera 
tor at the operator position 800 at this time, the 
trunk lamp L86 being extinguished only in 
event the pilot relay R990 restores. 

Also, when the common trunk key K860 is op 
erated back to its normal position, the previously 

the 
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traced circuit for energizing the winding of the 
trunk relay R890 is interrupted at the contacts 
863 thereof, thereby to cause the latter relay to 
restore. Upon restoring, the trunk relay R890 
interrupts, at the contacts 893, the previously 
traced original circuit for energizing the lower 
winding of the cut-off relay R550, the previously 
traced holding circuit for energizing the lower 
winding of the cut-off relay R550 being completed 
at this time. Further, the trunk relay R890 in- . 
terrupts, at the contacts 894, the previously traced 
circuit for energizing the winding of the start 
relay R30, thereby to cause the latter relay 
to restore and interrupt, at the contacts 37, the 
previously traced circuit for energizing in multi 
ple the windings of the marking relays R320 and 
R330, whereupon the latter relays restore. When 
the start relay R30 and the marking relays R320 
and R330 restore, the previously traced circuits 
for illuminating the identity lamps. CL, DL 
and UL are interrupted, thereby to cause the 
last-mentioned lamps to be extinguished. 
As previously noted, the number which is to 

be dialed over the trunk line 490 in order to cause 
the switching apparatus at the central office 50 
to set up the desired connection may be dialed 
either' by the operator at the operator position 
800 or by the subscriber at the calling telephone 
station T. Assuming that the digits are to be 
dialed by the operator at the operator position 
800, this is accomplished by operating the dial 
805. When the dial 805 is operated away from 
its normal position an obvious circuit is com 
pleted, at the contacts 806 thereof, for energiz 
ing the winding of the dial relay R880, thereby 
to cause the latter relay to operate and complete, 
at the contacts 88, an obvious circuit for ener 
gizing the winding of the control relay R885. 
When the winding of the control relay R885 is 
thus energized, this relay operates to interrupt, 
at the contacts 886 and 889, the previously traced 
connections between the conductors C833, C834 
and C825, C824 in the cable 820 and to complete, 
at the contacts 887 and 889, an alternative loop 
circuit between the line relay R425 in the trunk 
circuit 400 and the dial 805. The alternative loop 
circuit between the line relay R425 in the trunk 
circuit 400 and the dial 805 extends from ground 
by way of the lower winding of R425, the lower 
winding of R420, the winding 414 of the repeater 
40, C437, the contacts 544, the conductor C834 
in the cable 820, the contacts 887, C805, the 
impulsing contacts 807 of the dial 805, C806, the 
contacts 87 of the release key K870, the con 
tacts 889, the conductor C833 in the cable 820, 
the contacts 54, C436, the winding 43 of the 
repeater 40, the upper winding of R420 and the 
upper winding of R425 to battery. Accordingly, 
the upper and lower windings of the line relay 
R425 are energized at this time. Also, upon op 
erating, the dial relay R880 and the control re 
lay R885 complete, at the contacts 882 and 888, 
respectively, obvious multiple connections between 
the conductors. C824 and C825 in the trunk cir 

5 cuit at the operator position 800, the conductors 
C824 and C825 being connected by way of the 
previously traced circuit to the telephone instru 
Tment at the calling telephone station T at this 
time. When the dial 805 is released, the im 
pulsing contacts 807 thereof are actuated alter 
nately into disengagement and engagement a 
predetermined number of times corresponding to 
the digit to be transmitted, thereby to cause a 
corresponding number of impulses to be trans 
mitted therefrom to the line relay R425 in the 
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trunk circuit 860. The line relay R42s follows 
the impulses transmitted thereto, restoring each 
time the loop circuit is interrupted and operat 
ing each time the loop circuit is recompleted. 
Each time the line relay R425 restores, it inter 
rupts, at the contacts 426, the previously traced 
bridge path extending between the line Conduc 
tors C49 and C392 of the trunk line 496 and 
interrupts, at the contacts 42, the previously 
mentioned circuit for energizing the winding of 
the hold relay R63; and each time the line re 
lay R625 operates, it completes, at the contacts 
$26, the previously traced bridge path between 
the line conductors C49 and C392 of the trunk 
line 496 and completes, at the contacts 427, the 
previously mentioned circuit for energizing the 
winding of the hold relay R436. Accordingly, 
impulses are transmitted over the trunk line 490 
to the switching apparatus in the central office 
56; and the hold relay R33 remains in its op 
erated position during impulsing, this relay be 
ing of the slow-to-release type. When the dial 
8C5 is returned to its normal position the con 
tacts 806 thereof are actuated into disengage 
ment, thereby to interrupt the previously traced 
circuits for energizing the winding of the dial 
relay R886 in multiple with the winding of the 
control relay R885. The dial relay R880 restores 
immediately; however, the control relay R885, be 
ing of the slow-to-release type, does not imme 
diately restore. Accordingly, the dial 805 may be 
actuated a number of times corresponding to the 
number of digits in the number, thereby to trans 
mit the number to the central office 59, the con 
trol relay R885 remaining in its operated posi 
tion during the dialing interval. 
After all of the digits of the number have been 

transmitted the dial 865 is operated back to its 
normal position, thereby to interrupt, at the con 
tacts 806 thereof, the previously traced multiple 
circuit for energizing the winding of the dial re 
lay R880 and the winding of the control relay 
R885. The dial relay R880 restores immediately 
and the control relay R885 restores shortly there 
after.". Upon restoring, the contro relay R885 
interrupts, at the contacts 887 and 889, the pre 
viously traced alternative loop circuit between the 
dial 805 and the line relay RS25 in the trunk cir 
cuit 400 and recompletes, at the contacts 886 
and 889, the previously traced loop circuit be 
tween the line relay R625 and the calling tele 
phone station T. 
the central office 56 responds to the digits com 
prising the number transmitted over the trunk 
line 496, thereby to cause a connection to be set 
up in the central office 5 in the usual manner. 
When- the connection is completed in the cen 
tral ofice 50 a three-way communication con 
nection is established including the called tele 
phone station in the central office 50, the calling 
telephone station and the operator position 
866. Hence, it will be understood that the op 
erator at the operator position 800 may con 
verse with either the subscriber at the calling 
telephone station T or the subscriber at the 
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, telephone station in the central office 50, or she 
may merely monitor the established connection, 
as conditions require. 
Completion of a direct connection between a 

station in the P. A. B. X and the central office 
In the event the operator at the operator posi 

tion 800 should desire to free the trunk circuit 
at her position from the established connection 
between the calling telephone station T and the 75 

2,265,151. 
central office 50 and complete a direct connection 
between the calling telephone station Til and the 
central office 50, this may be accomplished by 
merely returning the individual trunk key K480 
individually associated with the trunk line 490 
to its normal position, thereby to interrupt, at 
the contacts 486 thereof, the previously traced 
holding circuit for energizing the lower winding 
of the connect relay R560 in series with the wind 
ing of the talk relay R895, whereupon the relays 
mentioned restore. Also, when the individual 
trunk key K86) is returned to its normal posi 
tion an alternative holding circuit is completed, 
at the contacts 885 thereof, for energizing the 
intermediate winding of the switching relay R50, 
this circuit extending from ground by way of the 
contacts 633, the contacts 488 of the individual 
trunk key K680, C47 (), the contacts RA55 and 
the intermediate winding of R5 G to battery. 
Upon restoring, the connect relay R540 inter 
rupts, at the contacts 580, the previously traced 
circuit for energizing the winding of the tone re 
lay R820, thereby to cause the latter relay to re 
store. Further, the connect relay R540 inter 
rupts, at the contacts 58s, 542, 546 and 545, the 
previously traced loop circuit between the calling 
telephone station T and the line relay R425 in 
the trunk circuit 40 including the trunk circuit 
at the operator position 800 and completes, at 
the contacts 543 and 566, a direct loop circuit be 
tween the calling telephone station T and the 
line relay Ré25 in the trunk circuit 800. This 
direct loop circuit extends from ground by way of 
the lower winding of R425, the lower winding of 
R820, the winding 44 of the repeater 4.0, C437, 
the contacts 586, 555, 565 and RA53, C532, and 
the wiper 52 to the line conductor C697 of the 
telephone line 605, and from battery by way of the 
upper winding of R625, the upper winding of 
R620, the winding & 3 of the repeater 40, C636, 
the contacts 543, the winding of R.505, the con 
tacts 552, 562 and RA52, C53, and the wiper 
5 to the line conductor C606 of the telephone 
line 605, the line conductors C606 and C60 of 
the telephone line 605 being connected together 
by way of the bridge path at the calling telephone 
Station T. Also, it is noted that the condenser 
4.5 is connected between the windings 43 and 
4é of the repeater 4, 6, thereby to cause voice 
frequency currents to by-pass the windings of the 
control relay R820 and the windings of the line 
relay R625. Accordingly, it will be understood 
that signal currents will be repeated in either di- . 
rection by the repeater 3 between the branches 
845 and 435 of the trunk circuit 400 and conse 
quently between the centrai office 50 and the call 
ing telephone station T. 
Upon restoring, the talk relay R895 recon 

pletes, at the contacts 896, the previously traced 
path for applying ground potential to the con 
ductor C829 in the cable. 820, thereby to prepare 
the previously mentioned circuits for energizing 
the connect relays in the trunk finder switches, 
thereby to permit any one of the trunk finder 
Switches to be associated with the trunk circuit 
at the operator position 806 at this time. Upon 
restoring, the tone relay R820 interrupts, at the 
contacts 822, the previously traced circuit for 
energizing the winding 83 of the repeater 80. 

Accordingly, at this time a connection is estab 
lished between the calling telephone station T. 
and the central office 50 excluding the operator 
position 800. It is noted that this connection 
may be released under the control of the subscrib 
er at the calling telephone station. Til Without the 
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assistance of the operator at the operator posi 
tion 800 merely by replacing the receiver of the 
telephone instrument thereat upon its switch 
hook. When the receiver of the telephone in 
strument at the telephone station Ti is replaced 
upon its switchhook the bridge path between the 
line conductors C606 and C607 Of the telephOne 
line 605 is interrupted, thereby to interrupt the 
loop circuit between the telephone station T and 
the line relay R425 in the trunk circuit 400, 
whereupon the line relay R425 restores. Upon 
restoring, the line relay R425 interrupts, at the 
contacts 426, the loop circuit extending between 

21 
marked as idle to the switches having access 
thereto. 
Trunk call from the central office to the operator 

position in the P. A. B. X and from the opera 
tor position to a station in the P. A. B. X 
Calls from the central office 50 are normally 

extended by Way of one of the trunk lines ex 
tending between the central office 50 and the 

O 

the repeater 410 and the central ofice 50 includ 
ing, the trunk line 490, thereby to cause the 
switching apparatus in the central office 50 to be 
released. Also, upon restoring, the line relay 
R425 interrupts, at the contacts 427, the previ 
ously mentioned circuit for energizing the wind 
ing uf the hold relay R430, thereby to cause the 
latter relay to restore shortly thereafter, this 
relay being of the slow-to-release type. Upon 
restoring, the hold relay R430 interrupts, at the 
contacts 433, the previously traced circuit for 
illuminating the busy lamp L405 and the previ 
ously traced alternative holding circuit for ener 
gizing the intermediate winding of the Switching 
relay R50, thereby to cause the busy lamp L405 
to be extinguished and the switching relay R50 
to restore. When the busy lamp L405 is ex 
tinguished the trunk line 490 extending between 
the central Office 50 and the P. A. B. X 60 and 
the trunk circuit 400 individually associated 
thereWith are marked as idle. 
Upon restoring, the Switching relay R50 com 

pletes, at the contacts RA57, the previously men 
tioned circuit for energizing the release magnet 
MI523 of the mechanism 5f 0, this circuit extend 
ing from ground by way of the contacts RA527, 
RA57 and 573, the set of switch springs S525 and 
the Winding of the release magnet M523 to bat 
tery. When thus energized, the release magnet 
M523 operates to release the first and second 
Wiper sets of the mechanism 50 and to cause 
these wiper sets to be returned to their normal 
positions. When the first and second wiper sets 
of the mechanism 50 are returned to their nor 
mal positions the sets of switch springs S524 and 
S525 are actuated into disengagement, thereby 
respectively to interrupt the previously traced 
holding circuit for energizing the lower winding 
of the cut-off relay R550 and the previously 
traced circuit for energizing the release magnet 
M523. The release magnet M.523 immediately re 
stores and the cut-off relay R550 restores shortly 
thereafter, the latter relay being of the combina 
tion slow-to-operate and slow-to-release type. 
Also, when the loop circuit between the telephone 
station Tl and the line relay R425 in the trunk 
circuit 400 is interrupted, the hold relay R505 
restores. Accordingly, at this time, the trunk 
finder Switch 500 is completely released and the 
trunk line 490 extending between the central 
office 50 and the P. A. B. X 60 is available for 
further use. Finally, upon restoring, the switch 
ing relay R50 interrupts, at the contacts RA58, 
the previously traced path for applying ground 
potential to the control conductor C608 of the 
telephone line 605, thereby to interrupt the pre 
viously traced holding circuit for energizing the 
intermediate winding of the line and cut-off re 
lay R690 in the line circuit 690, whereupon the 
latter relay restores. At this time the line cir 
cuit 690 is completely released and the telephone 
line 605 extending to the telephone station T is 
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P. A. B. X 60 to the operator position 800 in the 
P. A.B. X 60 to be answered when the operator 
is on duty in the P. A. B. X 60. In order to extend 
a call from the central office 50 to the operator 
position 800 in the P. A. B. X 60 the switching 
apparatus in the central office 50 is controlled, 
thereby to cause it to seize an idle one of the 
trunk lines, such, for example, as the trunk line 
490 extending between the central office 50 and 
the P. A. B. X60. After the switching apparatus 
in the central office 50 seizes the idle trunk line 
490 ringing current is projected thereover, there 
by to complete a circuit for energizing the upper 
Winding of the ring-up relay R445 in the trunk 
circuit 400 individually associated with the trunk 
line 490. This circuit extends from the line con 
ductor C49 of the trunk line 490 by way of the 
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contacts 45, C446, the condenser 403, the upper 
winding of R445, the contacts 432 and 46, c.447 
and the contacts 454 to the line conductor C492 of 
the trunk line 490, the line conductors C49 and 
C492 of the trunk line 490 being connected to the 
terminals of a source of ringing current by way 
of the Switching apparatus in the central office 
50. It is noted that ringing current is projected 
by Way of the Switching apparatus in the central 
office 50 over the trunkline 490 only momentarily, 
Whereupon the upper winding of the ring-up re 
lay R445 is energized, thereby to cause this relay 

Upon operating, the ring-up relay 
R445 completes, at the contacts 446, a holding 
circuit for energizing the lower winding thereof, 
this circuit extending from ground by way of the 
contacts 434, 462 and 446, and the lower winding 
of R445 to battery. Also, upon operating, the 
ring-up relay R445 completes, at the contacts 447, 
an obvious circuit for illuminating the line lamp 
L06, the illumination of this lamp indicating to 
the operator at the operator position 800 that a 
call has been extended from the central office 50 
to the P. A. B. X 60 by way of the individually 
aSSOciated trunk line 490. 

In the event the operator position 800 is idle at 
this time the operator thereat may answer the 
cail from the central office 5G to the P. A. B. X 60 
On the trunk line 490 extending therebetween 
merely by operating the individual trunk key 
K480 individually associated with the trunk cir. 
cuit 400 and the trunk line 490 away from its 
normal position to its talk position. When the 
individual trunk key K480 is operated away from 
its normal position to its talk position there is 
completed, at the contacts 487 thereof, the pre 
viously traced circuit for energizing the upper 
Winding of the connect relay R540 in the trunk 
finder Switch 500 individually associated with the 
trunk circuit 400 and the trunk line 490. The 
connect relay R540 then operates to complete, at 
the contacts 544, the previously traced holding 
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circuit for energizing the lower winding thereof 
in Series with the winding of the talk relay R895, 
thereby to cause the talk relay R895 to operate. 
Also, upon operating, the connect relay R540 
completes, at the contacts 54 f', a circuit for en 
ergizing the winding of the answer relay R460, 
this circuit extending from ground by way of the 
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contacts 507 and 56A, the conductor C82 in the 
cable 820, the contacts 872 of the release key 
K810, the contacts 888, the conductor C822 in 
the cable 820, the contacts 389 of the individual 
trunk key K480 and the winding of the answer 
relay R460 to battery. When thus energized, the 
answer relay R460 operates to interrupt, at the 
contacts 86, the previously traced circuit for 
energizing the upper winding of the ring-up re 
lay R445 and to interrupt, at the contacts 662, 
the previously traced holding circuit for ener 
gizing the lower winding of the ring-up relay 
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keys in the operator key set and marking circuit 
200 associated with the operator position 800. As 
previously noted, the directory number of the 
called telephone station Ti in the P. A. B. X 60 
is . . . Accordingly, the digit key K is operated 
three times or in accordance with the directory 
number of the called telephone station T. 
Before proceeding. with the operation of the 
marking relays in the operator key set and 

0. 

R445. Accordingly, the ring-up relay R445 re 
stores to interrupt, at the contacts 886, a further 
point in the previously traced holding circuit for 
energizing the lower winding thereof and to in 
terrupt, at the contacts 36, the previously men 
tioned circuit for illuminating the line lamp L406, 
whereupon the line lamp L406 is extinguished. 
Further, the answer relay R460 completes, at the 
contacts 36, a direct metallic connection includ 
ing the windings 434 i and 432 of the repeater ? Ö 
between the line conductors C49 and C392 of 
the trunk line $90, this circuit extending from 
the line conductor Cl39 of the trunk line 490 by 
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way of the contacts 33, CAé6, the winding É, 
the contacts (36, the winding 42, C64 and the 
contacts 355 to the line conductor C492 of the 
trunk line 398. "When this direct metallic con 
nection is completed between the line conductors : 
C439A and C392 of the trunk line 890 the Switching 
apparatus in the central-office 50 operates to 
interrupt the projection of ringing current over 
the trunk line 699, in the event it has not already 
performed this operation, and to complete a con 
nection between the calling telephone station in 
the central office Sê) and the repeater 44 i G). Fi 
nally, the answer relay R460 completes, at the 
contacts (383, a circuit for illuminating the busy 
lamp 385 and completes, at the contacts 465, 
an obvious circuit for illuminating the hold lamp 
3. The circuit for illuminating the busy lamp 

, 35 extends from ground by way of the 
contacts $38 and (363, C869, the contacts 82 of 
the individual trunk key K88 and the busy 
lamp Lé05 to battery. The illumination of the 
busy lamp 85 indicates to the operator at the 
operator position 30 that the trunk line $90 is 
busy; while the illumination of the hold lamp 
L?483" indicates to'º the operator at the operator 
position 808 that the call on the trunk line (39. 
is being held. 

Also, upon operating, the connect relay R580 
completes, at the contacts 56 and 546, the previ 
ously traced connection between the line relay 
R425 in the trunk circuit 400 and the windings 
8 and 82 of the repeater 89, this connection 
including the conductors C833 and C836 in the 
cable 820 and the windings & 3 and 4 of the 
repeater 410. ~Accordingly, at this time, the call 
ing telephone station in the central office 50 is 
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operatively connected by way of the repeater 
go in the trunk circuit 400 to the repeater 8 
at the operator position 300, thereby to complete 
a two-way communication connection between 
the calling telephone station in the central office 
56 and the operator position 800. The Subscriber 
at the calling telephone station in the central 
office 50 then advises the operator at the oper 
ator position 800 concerning the extension Of 
the call. 
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Assuming that the call is to be extended to 
the telephone station T in the P. A. B. ? 60 
the operator at the operator position 8 initiate? 
the extension of the call by operating the digit 75 

marking circuit 200 incident to the operation 
of the digit key Kf, it is further noted that, 
upon operating, the connect relay R540 con 
pletes, at the contacts 542", a circuit for energiz 
ing in series the winding of the start relay R50 
and the winding of the start relay R25, this 
circuit extending from ground by way of the 
contacts RA52 and RA5, the winding of R570, 
the contacts 542, the conductor C2 in the 
cable 20, the contacts 27 and the winding of 
R25 to battery. When thus energized, the start 
relays R275 and R570 operate. Upon operating, 
the start relay R576 completes, at the contacts 
575, an obvious holding circuit for energizing in 
series the winding of the start relay R25 and 
the winding of the start relay R50 independ 
ently of the contacts 532 of the connect relay 
R546. Also, the start relay R50 prepares, at 
the contacts 58, a circuit, traced hereinafter, 
for energizing the vertical magnet M59 of the 
mechanism 5:0. Upon operating, the start relay . . 
R275 completes, at the contacts 276, an obvious 
circuit for energizing the winding of the release 
relay R265, thereby to cause the latter relay to 
operate. Also, upon operating, the start relay 
R275 completes, at the contacts 27, an alter 
native connection between the conductors C932 
and C933 included in the trunk circuit at the 
operator position 200; while the release relay 
R265 interrupts, at the contacts 266, the normally 
completed connection between the conductors 
C932 and C933. Finally, upon operating, the 
start relay R275 completes, at the contacts 2', 
a circuit for energizing the winding of the con 
trol relay R260, this circuit extending from 
ground by way of the contacts 2, C206, the 
contacts 22 and the winding of R20 to battery. 
When thus energized, the control relay B2?? 
operates to prepare, at the contacts 24 and 242, 
circuits, traced hereinafter, for respectively 
energizing the windings of the marking relays 
AC and 2C. 
Continuing now with the operation of the 

operator key set and marking circuit 200, when 
the digit key Ki is operated, there is completed, 
at the left-hand contacts thereof, a circuit for 
energizing the winding of the marking relay C, 
this circuit extending from ground by Way of 
C20, the left-hand contacts of the digit key 
K., C203, the contacts 26 and the winding of 
iC to battery. When thus energized, the mark 
ing relay iC operates to prepare, at the contacts 
C2, a holding circuit for energizing the winding 

thereof in series with the winding of the transfer 
relay R220. When the digit key K is returned 
to its normal position the previously mentioned 
holding circuit for energizing the winding of the 
marking relay C in series with the winding of 
the transfer relay R220 is completed, this cir 
cuit extending from ground by way of the con 
tacts 277, C206, the winding of R220, the con 
tacts C2 and the winding of C to battery. 
When this holding circuit is completed the 
marking relay C remains in its operated posi 
tion, while the transfer relay R220 operates. 
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Upon operating, the transfer relay R220 inter 

rupts, at the contacts 22, the previously traced 
circuit for energizing. the winding of the control 
relay R240, thereby to cause the latter relay to 
restore. Also, the transfer relay R220 completes, 
at the contacts 222, a circuit for energizing the 
winding of the control relay R250, this circuit 
extending from ground by way of the contacts 
277, C206, the contacts 222, C207, the contacts 
226 and the winding of R250 to battery. When 
thus energized, the control relay R250 operates 
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to prepare, at the contacts 25, 252,253 and 254, 
respectively, circuits for energizing the windings 
of the marking relays 4D, 3D, 2D and D. When 
the digit key K is again operated, there is 
completed, at the left-hand contacts thereof, a 
circuit for energizing the winding of the marking 
relay 2D, this circuit extending from ground 
by way of C20, the left-hand contacts of the 
digit key K, C203, the contacts 253 and the 
winding of 2D to battery. When thus energized, 
the marking relay 2D operates to prepare, at the 
contacts 2D, a holding circuit, traced herein 
after, for energizing the winding thereof in 
series with the winding of the transfer relay 
R225. Also, when the digit key K is operated, 
a circuit is completed, at the right-hand contacts 
thereof, for energizing the winding of the mark 
ing relay D, this circuit extending from ground 
by way of C20, the right-hand contacts of the 
digit key K, C202, the contacts 254 and the 
winding of D to battery. When thus energized, 
the marking relay D operates to prepare, at the 
contacts D, a holding circuit, traced herein 
after, for energizing the winding thereof in 
series with the winding of the transfer relay 
R225. When the digit key K is returned to 
its normal position the previously mentioned 
holding circuits for energizing the windings of 
the marking relays D and 2D in series with 
the winding of the transfer relay R225 are com 
pleted. One of these holding circuits extends 
from ground by way of the contacts 277, C206, 
the winding of R225, C268, the contacts i Di and 
the winding of D to battery; and the other of 
these holding circuits extends from ground by 
way of the contacts 277, C206, the winding of 
R225, C268, the contacts 2D and the winding 
of 2D to battery. When these holding circuits 
are completed the marking relays D and 2D re 
main in their operated positions, while the 
transfer relay R225 operates. 
Upon operating, the transfer relay R225 inter 

rupts, at the contacts 226, the previously traced 
circuit for energizing the winding of the control 
relay R250, thereby to cause the latter relay to 
restore. Also, upon operating, the transfer relay 
R225 completes, at the contacts 22, a circuit for 
energizing the winding of the control relay R260, 
this circuit extending from ground by way of 
the contacts 27 T', C206, the contacts 222, C207, 
the contacts 227, C208, the contacts 23 and the 
winding of R260 to battery. When thus ener 
gized, the control relay R260 operates to pre 
pare, at the contacts 261, 262, 263 and 264, cir 
cuits for respectively energizing the windings of 
the marking relays 4U, 3U, 2U and U. When 
the digit key K is again operated there is com 
pleted, at the left-hand contacts thereof, a cir 
cuit for energizing the winding of the marking 
relay 2U, this circuit extending from ground by 
way of C20, the left-hand contacts of the digit 
key K, C203, the contacts 263 and the winding 
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marking relay 2U operates to prepare, at the con 
tacts 2U, a holding circuit, traced hereinafter, 
for energizing the winding thereof in series with 
the winding of the transfer relay R230. Also, 
when the digit key K is operated there is com 
pleted, at the right-hand contacts thereof, a cir 
cuit for energizing the winding of the marking 
relay U, this circuit extending from ground by 
way of C20, the right-hand contacts of the digit 
key K, C202, the contacts 264 and the winding 
of U to battery. When thus energized, the 
marking relay U operates to prepare, at the 
contacts U, a holding circuit, traced herein 
after, for energizing the winding thereof in series 
with the winding of the transfer relay R230. 
When the digit key K is returned to its nor 
mal position the previously mentioned holding 
circuit for energizing the winding of the mark 
ing relay. U in series with the winding of the 
transfer relay R230 is completed, this circuit ex 
tending from ground by way of the contacts 
277", C206, the winding of R230, C269, the con 
tacts Uf and the winding of U to battery. Also, 
when the digit key K is returned to its normal 
position, the previously mentioned holding circuit 
for energizing in series the winding of the mark 
ing relay 2U and the winding of the transfer 
relay R230 is completed, this circuit extending 
from ground by way of the contacts 277, C206, 
the winding of R230, C269, the contacts 2U and 
the winding of 2U to battery. When these hold 
ing circuits are completed the marking relays U 
and 2U remain in their operated positions, while 
the transfer relay R230 operates. 
Upon operating, the transfer relay R230 inter 

rupts, at the contacts 23, the previously traced 
circuit for energizing the winding of the control 
relay R260, thereby to cause the latter relay 
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to restore. Also, upon operating, the transfer 
relay R230 completes, at the contacts 232, the 
previously mentioned circuit for energizing the 
winding of the vertical magnet M59 of the 
mechanism 50, this circuit extending from 
ground by way of the contacts 277, C206, the 
contacts 222, C207, the contacts 227, C208, the 
contacts 232, the conductor C24 in the cable 
20, the contacts 574, RA56, RA526, 586 and 59 
and the vertical magnet M59 to battery. When 
thus energized, the vertical magnet M59 oper 
ates, thereby to initiate operation of the mecha 
nism 50 in the trunk finder switch 500 in a 
manner more fully described hereinafter. 
Accordingly, at this time, in the operator key 

set and marking circuit 200 associated with the 
operator position 800, the transfer relays R220, 
R225 and R230, and the marking relays C, D, 
2D, U, 2U, the start relay R275 and the release 
relay R265 occupy their operated positions. The 
operated marking relay C completes, at the con 
tacts C, a path for applying ground potential 
by Way of the contacts 278 to the marking con 
ductor C23 in the cable 2 0; the operated mark 
ing relays D and 2D complete, at the contacts 
D2 and 2D2, an obvious path for applying 

ground potential to the first marking conductor 
C28 in the group of marking conductors C280; 
while the operated marking relays U and 2U 
complete, at the contacts U2 and 2U2, an ob 
vious path for applying battery potential by way 
of the resistor 228 to the first marking conductor 
C29 in the group of marking conductors 290. 
The application of ground potential to the mark 
ing conductor C23 in the cable 210 prepares a 
circuit for energizing the upper winding of the 

of 2U to battery. When thus energized, the switching relay R50, thereby to mark the tele 
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phone line 605 extending to the called telephone 
station Tt as being included in the first group 
of one hundred lines; the application of ground 
potential to the first marking conductor C28 in 
the group of marking conductors 280 marks the 
first contact in the vertical control contact bank 
associated with the vertical control wiper 58, 
thereby to mark the telephone line 05 extend 
ing to the called telephone station as being 
included in the first group of ten lines in the 
associated group of one hundred lines; while the 

of the step relay RS88, whereupon the transfer 
relay R598 operates and the step relay R585 
is retained in its operated position. Upon oper 
ating, the transfer relay R590 interrupts, at the 
contacts 59, the previously traced circuit for 
energizing the vertical magnet M59 and pre 
pares, at the contacts 592, a circuit for energiz 
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application of battery potential to the first - 
marking conductor C29 in the group of mark 
ing conductors 290 completes a path for applying 
battery potential to the first contact in the rotary 
control contact bank associated with the rotary 
control wiper 5, thereby to mark the telephone 
line 605 extending to the called telephone station 
T as occupying the first position in the associ 
ated group of ten lines. 
At this point it is noted that should the Oper 

ator at the operator position 800 make an error 
in registering the digit in the operator key set 
and marking circuit 200, the operator key set and 
marking circuit 200 may be cleared of any digit 
or digits registered therein by momentarily op 
erating the error key K. When the error key 
Klf is momentarily operated an obvious circuit 
is completed for energizing the winding of the 
error relay R270, thereby to cause the latter 
relay to operate and remain operated for a short 
interval of time, this relay being of the slow-to 
release type. Upon operating, the error relay 
R20 interrupts, at the contacts 27, the pre 
viously traced circuit for energizing in series 
the winding of the start relay R25 and the 
winding of the start relay R50, thereby to cause 
these relays to restore. Upon restoring, the start 
relay R275 interrupts, at the contacts 277, the 
previously traced path for applying ground po 
tential to the conductor C206, thereby, to cause 
any of the operated transfer relays R22, R225 
and R230 and any of the operated marking re 
lays C, 2C, D to 4D, inclusive, and U to 4U, 
inclusive, to restore. The restoration of the 
marking relays mentioned interrupts the previ 
Ously traced paths for marking the telephone 
line extending to the called telephone station in 
the P. A. B. X 60. When the error relay R2TO 
restores, it recompletes, at the contacts 27, the 
previously traced series circuit for energizing the 
Winding of the start relay R25 and the winding 
of the start relay R570, thereby to cause re 
operation of these relays. Upon reoperating, the 
start relay R275 reconditions the operator key 
Set and marking circuit 200 again to be opera 
tive to register digits; while the reoperation of 
the start relay R570 conditions the trunk finder 
Switch 500 again to be operative to seize the 
telephone line extending to the called telephone 
station in the P. A. B. K. 
Continuing now with the operation of the 

trunk finder Switch 500 to seize the telephone 
line 605 extending to the called telephone sta 
tion T, upon operating, the vertical magnet 
M59 drives the first and second wiper sets of 
the mechanism 50 one step in the vertical di 
rection, whereupon the vertical control wiper 58 
engages the first contact in the associated ver 
tical control contact bank marked with ground 
potential by Way of the first marking conductor 
C28 in the group of marking conductors 28, 
thereby to complete the previously traced cir 
cuit for energizing the lower winding of the 
transfer relay R590 in series with the winding 
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ing the rotary magnet M52 f, which is completed 
When the transfer relay R590 restores and which 
is substantially identical to that previously 
traced. The rotary magnet M.52 then operates 
to drive the first and second wiper sets of the 
mechanism 50 one step in the rotary direction, 
whereupon the rotary control wiper 57 engages 
the first contact in the associated rotary control 
contact bank marked with battery potential by 
way of the first marking conductor C29 in the 
group of marking conductors 290, whereupon a 
circuit is completed for energizing the upper 
winding of the Switching relay R50. The cir 
cuit for energizing the upper winding of the 
Switching relay R50 extends from ground by 
way of the contacts C and 278, the marking 
conductor C23 in the cable 20, the contacts 
62, the upper winding of R50, the contacts 
RA614 and RA524, the rotary control wiper 57 
and engaged first contact in the associated rotary 
control contact bank, the marking conductor 
C29, the contacts 2U2 and U2 and the resistor 
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228 to battery. 
When the upper winding of the switching re 

lay R50 is thus energized, this relay operates 
to complete, at the contacts RA55, the pre 
viously traced holding circuit for energizing the 
intermediate winding thereof and to interrupt, 
at the contacts RA56, the previously traced cir 
cuit for energizing the rotary magnet M.52 f. 
Also, upon operating, the switching relay R50 
interrupts, at the contacts RA57, the previously 
traced series circuit for energizing the winding 
of the start relay R570 and the winding of the 
start relay R275, thereby to cause these relays 
to restore. Upon restoring, the start relay R275 
interrupts, at the contacts 276, the previously 
mentioned circuit for energizing the winding of 
the release relay R265, thereby to cause the lat 
ter relay to restore shortly thereafter, this relay 
being of the slow-to-release type. Also, upon 
restoring, the start relay R275 interrupts, at the 
contacts 277, the previously traced holding cir 
cuits for energizing the windings of the transfer 
relays R220, R225 and R230, and the windings 
of the marking relays C, D, 2D, U and 2U, 
thereby to cause the transfer and marking relays 
mentioned to restore. At this time the appa 
ratus in the operator key set and marking cir 
cuit 200 is completely released. 
Immediately the switching relay R50 oper 

ates, and prior to the restoration of the start 
relay R50, it completes, at the contacts RA58, 
a test circuit for the busy relay R580, this cir 
cuit extending from battery by way of the wind 
ing of R580, the contacts 568, 557, 576 and RA58, 
C533, and the wiper 53 to the control conductor 
C608 of the telephone line 605. In the event 
the telephone station T is busy at this time, 
ground potential appears upon the control con 
ductor C608 of the telephone line 605, thereby 
to complete a circuit identical to the previously 
traced test circuit for energizing the Winding 
of the busy relay R580, whereupon the busy re 
lay R580 operates. Upon operating, the busy 
relay R580 completes, at the contacts 583, a hold. 
ing circuit for energizing the winding thereof, 
this circuit extending from ground by way of the 
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set of switch springs S524, the contacts 583, 557 
and 568, and the winding of R580 to battery. 
Also, upon operating, the busy relay R580 inter 
rupts, at the contacts 58 and 582, a circuit, 
traced hereinafter, for projecting ringing curr 
rent over the telephone line 605 extending to 
the telephone station T. Finally, the busy relay 
R580 completes, at the contacts 584, a circuit 
for intermittently illuminating the line lamp 
496, this circuit extending from ground by way 

of C527, an interrupter, not shown, the con 
tacts 584 and 543', C468 and the line lamp L406 
to battery. The consequent flashing of the line 
lamp L406 indicates to the operator at the oper 
ator position 800 that the called telephone sta 
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5 
tion T is busy at this time. The operator at the 
operator position 800 may offer the incoming call . 
from the central office 50 to the subscriber at 
the busy telephone station T, hold the incom 
ing call from the central office 50, or advise the 20 
calling subscriber in the central office 50 to aban 
don the call, as will be explained more fully here 
nafter. r 

On the other hand, in the event the telephone 
station T is idle, when the trunk finder switch 
500 seizes the telephone line 605 extending 
thereto, the previously traced test circuit for the 
busy relay R580 is not completed due to the fact 
that no potential is present upon the control con 
ductor C608 of the telephone line 605. Accord 
ingly, the busy relay R580 does not operate, and 
shortly following the operation of the Switching 
relay R50, the start relay R570 restores, there 
by to interrupt, at the contacts 576, the previous 
ly traced test circuit for the busy relay R580. 
Also, when the start relay R50 restores, it con 
pletes, at the contacts 577, the previously traced 
path for applying ground potential by way of 
the wiper 53 to the control conductor C608 of 
the telephone line 605 extending to the called 
telephone station T, thereby to mark the tele 
phone line 605 as busy. 

Also, upon operating, the switching relay R50 
completes, at the contacts RA52 and RA53, 
the previously mentioned circuit for projecting 
ringing current over the telephone line 605 to 
the called telephone station T, this circuit ex 
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tending from the ungrounded terminal of a 
source of grounded ringing current, not shown, 
by way of C579, the contacts 582, 564, 554, 565 
and RA53, C532 and the wiper 52 to the line 
conductor C607 of the telephone line 605, and 
from battery by way of the upper winding of 
the cut-off relay R550, the contacts 58, 56, 
55, 562 and RA52, C53 li and the wiper 5 d to 
the line conductor C606 of the telephone line 
605, the ringer at the called telephone, station 
T being bridged across the line conductors C606 
and C6O7 of the telephone line 605. According 
ly, the ringer at the called telephone station 
T is operated at this time. When the subscrib 
er at the called telephone station T answers 
the call by removing the receiver of the tele 
phone instrument thereat from its associated 
switchhook, a circuit, substantially identical to 
that previously traced, is completed for energiz 
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ing the upper winding of the cut-off relay R550, 
thereby to cause the cut-off relay R550 to oper 
ate shortly thereafter, this relay being of the 
combination slow-to-operate and slow-to-release 
type. Upon operating, the cut-off relay R550 
completes, at the contacts 556, the previously 
mentioned holding circuit for energizing the low 
er winding thereof and interrupts, at the contacts 
55 and 554, the previously traced circuit for 
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projecting ringing current over the telephone 
line 605 to the called telephone station T. Fi 
nally, the cut-off relay R550 completes, at the 
contacts 552 and 555, a loop circuit between the 
called telephone station Tf and the line relay 
R425 in the trunk circuit 400, this loop circuit 
including the trunk circuit at the operator po 
sition 800 as previously noted. 1. 
At this point it is noted that prior to the oper 

ation of the cut-off relay R550 a circuit is com 
pleted for returning ring-back tone current over 
the trunk line 490 to the central office 50, this 
circuit extending from the ungrounded terminal 
of a grounded source of ring-back tone current, 
not shown, by way of C539, the condenser 526, the 
contacts RA5i and 553, the winding of R505, the 
contacts 542, the conductor C825 in the cable 
820, the contacts 889, the conductor C833 in the 
cable 820, the contacts 54, C436, the winding 
3 of the repeater 40, the upper winding of 

R420 and the upper winding of R425 to battery. 
The ring-back tone current traversing the wind 
ing 4 3 causes a similar current to be induced in 
the winding 4f of the repeater 40 and the loop 
circuit extending between the central office 50 
and the windings 4 and 42 of the repeater 
4f0. Finally, upon operating, the cut-off relay 
R550 interrupts, at the contacts 553, the pre 
viously traced circuit for returning ring-back 
tone current over the trunk line 490 to the cen 
tral office 50. 
When the previously traced loop circuit is com 

pleted between the telephone station T and the 
line relay R425 in the trunk circuit 400 including 
the trunk circuit at the operator position 800 the 
winding of the hold relay R505 and the winding 
of the line relay R425 are energized, thereby to 
cause these relays to operate. Upon operating, 
the line relay R425 completes, at the contacts 
427, the previously mentioned circuit for ener 
gizing the winding of the hold relay R430, there 
by to cause the latter relay to operate. Also, the 
line relay R425 completes, at the contacts 426, 
the previously traced alternative connection be 
tween the windings 4 and 42 of the repeater 
40. Upon operating, the hold relay R430 com 
pletes, at the contacts 433, the previously traced 
alternative circuit for illuminating the busy lamp 
405. 
Upon operating, the hold relay R505 inter 

rupts, at the contacts 507, the previously traced 
circuit for energizing the winding of the answer 
relay R460, thereby to cause the latter relay to 
restore. Upon restoring, the answer relay R460 
interrupts, at the contacts 465, the previously 
mentioned circuit for illuminating the hold lamp 
L40, thereby to indicate to the operator at the 
Operator position 800 that the call on the trunk 
line 490 extending to the central office 50 is not 
being held at this time. Also, the hold relay 
R505 completes, at the contacts 506, the pre 
viously traced circuit for energizing in series the 
windings of the tone relay R820, thereby to cause 
intermittent operation of the tone relay R820 as 
previously explained. The intermittent operation 
of the tone relay R820 causes a distinct tone to 
be transmitted over the connection including the 
calling telephone station in the central office 50, 
the called telephone station Tf in the P. A. B. X 
60 and the operator position 800, thereby to in 
dicate to the calling party at the telephone sta 
tion in the central office 50 and the called party 
at the telephone station T in the P. A. B. X 60 
that the established connection is being moni 
tored. 
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As previously noted, the operator at the oper- m 

ator position 800 may continue to monitor the 
connection or she may release the trunk circuit at 
the operator position 800 from the established 
connection. In order to release the trunk circuit 
at the operator position 800 from the established 
connection it is only necessary to operate the in 

2,265,151. 
At this point it is noted that in the event the 

operator at the operator position 800 desires to 
hold the call on the trunkline 490 after operating 

dividual trunk key K480 from its talk position 
to its normal position. When the individual 
trunk key K480 is operated back to its normal 
position the previously traced holding circuit for 
energizing in series the lower winding of the con 
nect relay R540 and the winding of the talk relay 
R895 is interrupted, thereby to cause these relays 
to restore as previously explained. Upon restor 
ing, the connect relay R540 completes the pre 
viously traced direct loop circuit between the tele 
phone station T and the line relay R425 in the 
trunk circuit 400, thereby to complete a direct 
connection between the telephone station T in 
the P. A. B. X 60 and the telephone station in 
the central office 50, excluding the Operator posi 
tion 800. Upon restoring, the talk relay R895 
recompletes, at the contacts 896, the previously 
traced path for applying ground potential to the 
conductor C829 in the cable 820, thereby again 
rendering any one of the trunk lines extending 
between the central office 50 and the P. A. B. X 
60 connectable to the operator position 800. 
At this time the apparatus at the Operator posi 

tion 808 is completely released and the release of 
the direct established connection between the 
telephone station T in the P. A. B. X60 and the 
telephone station 50 is under the control of the 
subscriber at the telephone station T as pre 
viously explained. / 

After the operator at the operator position 800 
answers an incoming call from the central office 
50 on one of the trunk lines, such, for example, 
as the trunk line 490, in the manner proviously 
explained, she may immediately extend the call to 
a telephone station in the P. A. B. K 60 or hold 
the call on the trunk line 490. Furthermore, the 

... operator at the operator position 80 may hold 
the call on the trunk line 490 after attempting to 
extend it to a telephone station in the P. A. B. K. 
which is found to be busy at this time. In order 
to hold the call on the trunk line 490 the operator 
at the operator position 800 operates the in 
dividual trunk hold key K490 away from its nor 
mal position before operating the individual 
trunk key K480 from its talk position back to its 
normal position. When the individual trunk 
hold key K490 is operated away from its normal 
position there is completed a holding circuit for 
energizing the winding of the answer relay R460, 
this circuit extending from ground by way of the 
individual trunk hold key K49. the contacts 483 
of the individual trunk key K480, the contacts 
464 and the winding of R460 to battery. The 
operated answer relay R460 retains completed, at 
the contacts 467, the previously traced connection 
hetween the line conductors C49 and C492 of 
the trunk line 490, thereby to retain the Switch 
train in the central office 50 in its operated posi 
tion. After operating the individual trunk hold 
key K490, the individual trunk key K480 is oper 
ated from its talk position back to its normal 
position. thereby to interrupt the previously 
traced holding circuit for energizing in series the 
lower winding of the connect relay R540 and the 
winding of the talk relay R895. Upon restoring 
the talk relay R895 renders each of the trunk 
lines extending between the central office 50 and 
the P. A. B. X 60 connectable to the operator 
position 800 as previously explained. 
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the individually associated trunk finder Switch 
500 and finding the called telephone station in 
the P. A. B. X busy, she first operates the release 
key K87) after operating the individual trunk 
hold key K490 and before operating the individual 
trunk key K480 from its talk position back to its 
normal position. More particularly, the release 
key K870 is operated to its rear position, thereby 
to interrupt, at the contacts 873 thereof, the pre 
viously traced holding circuit for energizing the 
intermediate winding of the switching relay R5 G, 
whereupon the latter relay restores. Upon re 
storing, the Switching relay R50 completes, at 
the contacts RA5, the previously traced circuit 
for energizing the release magnet M523, where 
upon the release magnet M.523 operates and 
causes the first and second wiper sets of the 
mechanism 50 to be released and returned to 
their normal positions. The release key K870 is 
then operated from its rear position to its normal 
position and the individual trunk key K480 is . 
then operated from its talk position back to its 
normal position. At this time the trunk finder 
switch 500 is completely released and the call on 
the trunk line 490 is held. ? 
When the operator at the operator position 80 

is again ready to handle the call on the trunk 
line 490 the individual trunk key K480 is operated 
from its normal position to its talk position and 
the individual trunk hold key K490 is returned to 
its normal position. When the individual trunk 
hold key K490 is returned to its normal position, 
the previously traced holding circuit for energiz 
jing the winding of the answer relay R460 is in 
terrupted thereat; and when the individual trunk 
key K480 is operated from its normal position to 
its talk position, the trunk line 490 is connected 
to the trunk circuit at the operator position 800 
as previously explained. 
Offering a trunk call from the central office to 

a busy station in the P. A. B. X 
After the operator at the operator position 

800 answers a call from the central office 50 on 
one of the trunk lines, such, for example, as the 
trunk line 490, she operates the digit keys in the 
operator key set and marking circuit 200, there 
by to cause the trunk finder switch 500 asso 
ciated with the trunk line 49e to seize the tele 
phone line extending to the called telephone sta 
tion, such, for example, as the telephone station 
T, whereupon the trunk finder switch 500 oper 
ates in the previously described manner in the 
event the called telephone station T is busy at 
this time. More particularly, in the event the 
called telephone station T is busy at this time, 
after the trunk finder switch 500 seizes the tele 
phone line 605 extending thereto, the switching 
relay R50, the busy relay R580 and the connect 
relay R540 in the trunk finder switch 500 occupy 
their operated positions as previously explained. 
More particularly, the busy relay R580 completes, 
at the contacts 584, the previously traced circuit 
for intermittently illuminating the line lamp 
L406, thereby to cause the line lamp L406 to flash. 
At this time the operator at the operator position 
800 may offer the incoming call from the central 
office 50 on the trunk line 490 to the subscriber 
at the busy telephone station T by operating 
the trunk offer key K840. When the trunk offer 
key K840 is operated away from its normal posi 
tion, a circuit is completed, at the contacts 48 
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thereof, for energizing the upper winding of the 
trunk offer relay R560, this circuit extending from 
ground by way of the contacts 84 of the trunk 
offer key K840, the conductor C830 in the cable 
820, the contacts 549 and the upper winding of 
R560 to battery. When thus energized, the trunk 
offer relay R560 operates to complete, at the con 
tacts 563 and 566, a loop circuit between the line 
relay R425 in the trunk circuit 400 and the tele 
phone station T, this circuit extending from 
ground by way of the lower winding of R425, the 
lower winding of R420, the winding 44 of the 
repeater 40, C3, the contacts 544, the conduc 
tor C834 in the cable 820, the contacts 842 of the 
trunk offer key K840, the conductor C83 in the 
cable 820, the contacts 548, 566 and RA513, C532 
and the wiper 52 to the line conductor C60 of 
the trunk line 605, and from battery by way of 
the upper winding of R425, the upper winding of 
R420, the winding 43 of the repeater 40, C436, 
the contacts 54, the conductor C833 in the cable 
820, the contacts 844 of the trunk offer key 
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relay R690. This circuit extends from ground by 
way of the lower winding of R560, the contacts 
577 and RA58, C533, the wiper 53, the control 
conductor C608 of the telephone line 605, the 
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K840, the conductor C832 in the cable 820, the 
contacts 547, 563 and RA52, C53 and the wiper 
5 to the line conductor C606 of the telephone 
line 605, the line conductors C606 and C60 of the 
telephone line. 605 being connected together by 
way of the bridge path at the telephone station 
T. 

Also, upon operating, the trunk offer relay RS60 
interrupts, at the contacts 568, the previously 
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traced holding circuit for energizing the winding : 
of the busy relay R580, thereby to cause the lat 
ter relay to restore and interrupt, at the con 
tacts 584, the previously traced circuit for in 

Further, the trunk offer relay R5so interrupts, at 
the contacts 567, an obvious normally completed 
path for short-circuiting the lower winding 
thereof. V- 

Also, when the trunk offer key K840 is operated 
away from its normal position there is completed, 
at the contacts 843 thereof, an obvious circuit 
for energizing in series the lower and upper 
windings of the tone relay R820, thereby to cause 
the latter relay to operate intermittently as previ 
ously explained. The intermittent operation of 

- the tone relay R820 completes intermittently, at 
the contacts 822, the previously mentioned circuit 
for energizing the winding 83 of the repeater 80, 
thereby to cause tone current to be projected 
to the telephone station Tf over the previously 
traced loop circuit extending between the tele 
phone station T and the line relay R425 in the 
trunk circuit 400 and including the operator 
position 800. 
The operator at the operator position 800 then 

advises the Subscriber at the telephone station 
Til that there is an incoming call from the cen 
tral office 50 for him, whereupon the subscriber 
advises the operator whether he wishes to accept 
the call at the present time. In the event the 
subscriber at the telephone station Twishes to 
accept the call at this time, the operator at the 
operator position 800 advises him to replace the 
receiver of the telephone instrument thereat upon 
its associated Switchhook. When the subscriber 
at the telephone station T replaces the receiver 
of the telephone instrument thereat upon its 
associated switchhook, the local link associated 
with the telephone line. 605 extending to the 
telephone station T is released and a holding 
circuit is completed for energizing in series the 
lower winding of the trunk offer relay R560 and 
the intermediate winding of the line and cut-off 

termittently illuminating the line lamp L406. A 
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contacts 693 and the intermediate winding of 
R690 to battery. When this holding circuit is 
completed the line and cut-off relay R690 is 
retained in its operated position. However, due 
to the high resistance thereof, the lower winding 
of the trunk offer relay.R.56O is not sufficiently 
energized over this holding circuit to retain the 
trunk offer relay R560 operated when the previ 
ously traced circuit for energizing the upper 
winding of the trunk offer relay R560 is inter 
rupted. 
The operator at the operator position 800 then 

restores the trunk offer key K840 to its normal 
position, whereupon the previously traced circuit 
for energizing the upper winding of the trunk 
offer relay R560 is interrupted at the contacts 
84 thereof, thereby to cause the latter relay to 
restore. Also, the previously traced circuit for 
energizing in series the lower and upper wind 
ings of the tone relay R820 is interrupted at the , 
contacts 843 of the trunk offer key K840, there 
by to cause the latter relay to restore. Finally, 
the conductors C83 and C832 in the cable 820 
are disconnected from the conductors C834 and 
C833 in the cable 820 at the contacts. 842 and 
844 of the trunk offer key K840. Also, when the 
subscriber at the telephone station T replaces 
the receiver of the telephone instrument thereat 
upon its associated switchhook, the previously 
traced loop circuit between the line relay R425 in 
the trunk circuit 400 and the telephone station 
Ti is interrupted, thereby to cause the line re 
lay R425 to restore. 
Upon restoring, the trunk offer relay R560 

completes, at the contacts 56, 562, 564 and 565, 
the previously traced circuit for projecting ring 
ing current over the telephone line 605 to the 
telephone station T, thereby to cause the ringer 
at the telephone station T to operate. When 
the subscriber at the telephone station Ti 
answers the call by removing the receiver of the 
telephone instrument thereat from its associated 
Switchhook, the previously traced circuit for 
energizing the upper winding of the cut-off relay, 
R550 is completed, thereby to cause the latter 
relay to operate. Upon operating, the cut-off 
relay R550 completes, at the contacts 556, the 
previously traced holding circuit for energizing 
the lower winding thereof and interrupts, at the 
contacts 55 and 554, the previously traced cir 
cuit for projecting ringing current over the tele 
phone line 605 to the telephone station T. 
Finally, the cut-off relay R550 completes, at the 
contacts 552 and 555, the previously traced loop 
circuit between the line relay R425 in the trunk 
circuit 400 and the telephone station T. includ 
ing the operator position 800, thereby to cause 
the line relay R425, the hold relay R505 and the 
hold relay R430 to reoperate in the manner pre 
viously explained. 
At this time the operator at the operator posi 

tion 800 may monitor the established connection 
between the telephone station T and the central 
office 50 or she may-free the trunk circuit at 
the operator position 800 therefrom by operating 
the individual trunk key K480 from its talk posi 
tion back to its normal position as previously 
explained. - 

On the other hand, when the incoming call 
from the central office 50 on the trunk line 490 
is offered to the subscriber at the telephone sta 
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tion Ti, in the event the subscriber at the tele 
phone station T cannot accept the call at this 
time, the operator at the operator position 800 
advises the subscriber at the telephone station 
in the central office 50 and holds the connection 
from the central office 50 on the trunkline 490 in 
the event the subscriber at the telephone station 
in the central office 50 so desires. This may be 
accomplished by operating the individual trunk 
hold key K490 away from its normal position 
and then operating the release key K870 from its 
normal position to its rear position, thereby to 
cause the trunk finder switch 500 to be released 
as previously explained. The release key K80 
is then operated from its rear position back to 
its normal position and the individual trunk 
key K480 is then operated from its talk position 
back to its normal position. At this time the 
call from the central office 50 on the trunk 
line 490 is held, while the trunk circuit at the 
operator position 800 is rendered idle as pre 
viously explained. 
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Recalling the operator position in the P. A. B. X 
oper an established connection betaDeen the 
central office and a station in the P. A. B. X 
After a call has been extended from the 

central office 50 to a telephone station in the P. 
A. B. X 60 and a direct connection established 
therebetween, or after a call has been extended 
from a telephone station in the P. A. B. X60 to 
the central office 5) and a direct connection es 
tablished therebetween, the subscriber at the tele 
phone station in the P. A. B.x may recall the 
operator at the operator position 800 by operat 
ing the switch at his station for a short time 
interval. For example, assuming that a direct 
connection has been established between the cen 
tral office 50 and the telephone station T in the 
P. A. B. X by way of the trunk line 90, the Sub 
scriber at the telephone station T may recall the 
operator at the operator position 800 by operat 
ing the key K305 at the telephone station T for 
a short time interval. When the key K305 at 
the telephone station T is thus operated a path 
is completed for short-circuiting in series the 
lower winding of the control relay R420 and the 
lower winding of the line relay R425 in the trunk 
circuit 400, this path extending from ground by 
way of the key K305, the line conductor C607 
of the telephone line 605, the wiper 52, C532, 
the contacts RA53, 565, 555 and 546, C43, the 
winding 44 of the repeater 40, the lower wind 
ing of R420 and the lower winding of R425 to 
ground. When the lower winding of the line 
relay R425 is thus short-circuited, this relay re 
mains in its operated position; and when the 
lower winding of the control relay R420 is thus 
short-circuited, this relay operates. Upon Op 
erating, the control relay R420 completes, at the 
contacts 42, a circuit for energizing the winding 
of the time relay R440, this circuit extending 
from ground by way of the contacts 42 and 458, 
the winding of R440 and the resistor 402 to bat 
tery. When thus energized, the timer relay R440 
operates to prepare, at the contacts 442, a hold 
ing circuit for energizing the winding thereof 
and to set the vibratory armature RA into 
vibration. The vibratory armature RAO inter 
mittently completes, at the contacts 44, the pre 
viously mentioned holding circuit for energizing 
the winding of the timer relay R440, this circuit 
extending, when completed, from ground by Way 
of the contacts 44, 456 and 442, the Winding 
of R440 and the resistor 402 to battery. It is 
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noted that after a predetermined time interval 
the vibratory armature RA440 comes to rest, 
thereby to complete the previously traced hold 
ing circuit for energizing the winding of the 
timer relay R440 steadily. Further, it is noted 
that the upper winding of the transfer relay 
R450 is short-circuited when the vibratory arma 
ture RA440 comes to rest, the path for short 
circuiting the upper winding of the transfer re 
lay R450 extending from ground by way of the 
contacts 44 and 456, the upper winding of R450, 
C469 and the contacts 433 to ground. When the 
upper winding of the transfer relay R450 is thuis 
short-circuited, operation of this relay is posi 
tively prevented. Also, upon operating, the con 
trol relay R420 interrupts, at the contacts 422, 
a circuit, traced hereinafter, for intermittently 
energizing the hold lamp I40. 

After the key K305 at the telephone station 
T has been operated away from from its nor 
mal position a predetermined time interval it is 
released, thereby to interrupt the previously 
traced path for short-circuiting in series the 
lower winding of the control relay R420 and the 
lower winding of the line relay R425, whereupon 
the contro relay R420 restores and the line 
relay R425 remains in its operated position. 
Upon restoring, the control relay R420 inter 
rupts, at the contacts 2, the previously traced 
Original circuit for energizing the winding of the 
timer relay R440 and completes, at the con 
tacts 422, the previously mentioned circuit for 
intermittently illuminating the hold lamp 40, 
this circuit extending from ground by way of 
C404, an interrupter, not shown, the contacts 
422, 443, 450 and 466, and the hold lamp L407 
to battery. The flashing of the hold lamp L40 
indicates to the Operator at the operator posi 
tion 800 that there is a recall upon the estab 
lished connection including the trunk line 490 
extending between the central office 50 and a 
telephone station in the P. A. B. X 60. 
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In order to answer the recall on the estab 
lished connection including the trunk line 490 
the operator at the operator position 800 Oper 
ates the individual trunk key K480 from its nor 
mal position to its talk position, thereby to com 
plete the previously traced loop circuit between 
the telephone station T and the line relay R425 
in the trunk circuit 400 including the conduc 
tors C833, C825, C834 and C824 in the cable 820 
and the trunk circuit at the operator position 
800. At this time the operator at the Operator 
position 800 may converse with either the sub 
scriber at the telephone statiom in the central 
ofice 50 or the subscriber at the telephone sta 
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tion T in the P. A. B. X-60. Also, when the 
individual trunk key K480 is operated from its 
normal position to its talk position there is com 
pleted, at the contacts 488 thereof, a path for 
short-circuiting the winding of the timer relay 
R440, this path extending from ground by way 
of the contacts 488 of the individual trunk key 
Ex480, C467, the winding of R440 and the con 
tacts 442, 456 and 44 to ground. When the 
winding of the timer relay RAO is thus short 
circuited, this relay restores to interrupt, at the 
contacts 44 and 442, further points in the pre 
viously traced path for short-circuiting the 
winding thereof and to interrupt, at the contacts 
443, the previously traced circuit for intermit 
tently illuminating the hold lamp L40. 
At this time, in the event the subscriber at the 

telephone station T should desire another con 
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nection in the central office. 50, the operator at 
the operator position 800 is so advised, where 
upon the operator advises the subscriber at the 
telephone station T to replace the receiver of 
the telephone instrument thereat upon its asso 
ciated switchhook for a short time interval, in 
order to interrupt the previously traced loop cir 
cuit for energizing the windings of the line relay 
R425 and the winding of the hold relay R505. 
The line relay R425 and the hold relay R505 then 
restore. Upon restoring, the hold relay R505 
recompletes, at the contacts 50, the previously 
traced circuit for energizing the winding of the 
answer relay R460, thereby to cause the latter 
relay to operate. Upon restoring, the line relay 
R425 interrupts, at the contacts 426, the previ 
ously traced alternative connection between the 

29 
switching apparatus in the central office 50 in 
a Wea known nanner. 

In the event the subscriber at the telephone 
station in te cera olce to ieslres a connec 
tion to another telephone station in the P. A. . 
B. X 60, When the operator at the operator po 
sition 8U0 answers the recall on the established 
connection including the trunk line 9, extend 
ing between the central office 5 and the tele 
pnone station T in tine P. A. B. X 60, the op 
erator at the operator position 800 operates the 
release key K80 from its normal position to its 
rear position and back to its normal position, 
thereby momentarily to interrupt, at the contacts 

line conductors C49 and C492 of the trunk line 
490; and upon operating, the answer relay 
R460 recompletes, at the contacts 467, the pre 
viously traced original connection between the 
line conductors C49 and C492 of the trunk line 
490. In order positively to insure that the con 
nection between the line conductors C49 and 
C492 of the trunkline 490 is interrupted, the op 
erator at the operator position 800 operates the 
release key K870 from its normal position to 
its front position, thereby to interrupt, at the 
contacts 872 thereof, the previously traced circuit 
for energizing the Winding of the answer relay 
R460, whereupon the latter relay restores to in 
terrupt, at the contacts 467, the previously traced 
original circuit between the line conductors C49 
and C492 of the trunk line 490. When the Con 
nection between the line conductors C49 and 
C492 of the trunk line 490 is interrupted, the 
switching apparatus in the central office 50 
restores. 
The operator at the operator position 800 

then restores the release key K80 from its front 
position to its normal position, whereupon the 
previously traced circuit for energizing the wind 
ing of the answer relay R460 is recompleted in 
order to cause the latter relay to reoperate. 
When the subscriber at the telephone station 
Tagain removes the receiver of the telephone 
instrument thereat from its associated Switch 
hook, the previously traced loop circuit between 
the telephone station T and the relay R425 in 
the trunk circuit 400 including the operator posi 
tion 800 is recompleted. AS previously ex 
plained, either the operator at the operator posi 
tion 800 or the subscriber at the telephone sta 
tion T. may dial the digits comprising the nun 
ber, thus causing the switching apparatus in the 
central office 50 to set up the new connection. 
In the event the subscriber at the telephone sta 
tion T is to dial the number over the trunk 
line 490 to the central office 50, the operator at 
the Operator position 800 operates the individual 
trunk key K480 from its talk, position back to its 
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8 thereof, the previously traced holding ciri 
cuit for energizing the intermediate winding of 
the switching relay R5 to in the trunk finder 
switch 500. The switching relay R50 then re 
stores, thereby to cause the trunk finder switch 
500 individually associated with the trunk line 
490 to be released. When the trunk finder switch 
500 is thus released the line and cut-off relay 
R690 in the line circuit 690 associated with the 
telephone line 605 extending to the telephone 
station Ti restores, thereby to mark the tele 
phone station T as idle, assuming that the Sub 
Scriber at the telephone station. Til has replaced 
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the receiver of the telephone instrument thereat 
upon its associated Switchhook. . 
The operator at the operator position 800 then 

re-operates the digit keys in the operator key 
Set and marking circuit 200 in accordance with 
the directory number of the desired telephone 
station in the P. A. B. X in Order to cause re 
operation of the trunk finder switch 500 and the 
Completion of a connection from the telephone 
station in the central office 50 to the desired tele 
phone station in the P. A. B. X60 in the manner 
previously explained. 
Call from one station to another station in the 

P. A. B. K uphile holding a trunk call to the 
central office 
A Subscriber at a telephone station in the P.A. 

B. X 6.0 may call another telephone station there 
in While holding a trunk call to the central of 
fice 50. For example, assume that a connec 
tion is established between the central office 
50 and the telephone station T by way of the 
trunk line 490 and that the subscriber at the 
telephone station T desires to hold the trunk 
call to the central office 50 and extend a local 
call to the telephone station T2 in the P. A. B. X 
60. In Order to hold the trunk call on the trunk 
line 490 to the central office 50 and initiate a 
local call in the P. A. B. X 60, the subscriber 
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normal position, thereby to disconnect the trunk . . 
line 490 from the operator position 800, as pre 
viously explained. At this time the line con 
ductors C49 and C492 of the trunk line 490 are 
connected together by way of the previously 
traced alternative path including the contacts 
426 of the line relay R425. Accordingly, when 
the subscriber at the telephone station T. dials 
the digits of the number the line relay R425 fol 
lows the digits dialed and repeats impulses cor 
responding to the digits by way of the contacts 
426 thereof over the trunk line 490 to the central 
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at the telephone station. Til momentarily oper 
ates the key K305 at the telephone station T. 
When the key K305 is thus momentarily oper 
ated, the previously traced path for short-cir 
cuiting in series the lower Winding of the control 
relay R420 and the lower winding of the line 
relay R425 is completed and subsequently inter 
rupted, thereby to cause the control relay R420 
to Operate nonentarily and then restore. Upon 
operating, the control relay R20 completes, at 
the contacts 42, the previously traced circuit 
for energizing the Winding of the timer relay 
R440, thereby to cause the latter relay to oper 
ate. Upon operating, the timer relay R440 come , 
pletes, at the contacts 442, a path for short 
circuiting the upper winding of the transfer re 
lay R450, this path extending from ground by 
Way of the contacts 42, 458 and 442, the upper 

office 50, thereby to control the operation of the winding of R450, C469 and the contacts 433 to 



ground. Also, the timer relay R840 sets the vi 
bratory armature RA440 into vibration. How 
ever, the previously traced path for short-circuit 
ing the upper winding of the transfer relay R50, 
extending from ground by Way of the contacts 
is over the previously traced connection to 
ground at the contacts 433, is not steadily com 
pleted at this time prior to the restoration of 
the control relay R420. Upon restoring, the con 
trol relay R420 interrupts, at the contacts 42, 
the previously traced circuit for energizing the 
winding of the timer relay R440 and the previ 
ously traced path for short-circuiting the upper 
winding of the transfer relay R450, whereupon 
a series holding circuit for energizing the upper 
winding of the transfer relay R450 and the 
winding of the timer relay R44) is completed, 
this circuit extending from ground by way of 
the contacts 433, C469, the upper winding of 
R350, the contacts 842, the winding of R440 and 
the resistor 402 to battery. When the upper 
winding of the transfer relay R450 is thus oper 
ated, this relay operates to interrupt, at the Con 
tacts 456, the previously traced path for inter 
mittently short-circuiting the upper winding 
thereof, to prepare, at the contacts 457, a hold 
ing circuit for energizing the lower winding 
thereof, and to prepare, at the contacts 359, a 
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transmitted thereto, whereupon a loop circuit is 
completed between the windings 4 and 42 
of the repeater 80 by way of the auxiliary line 
circuit 49 and the trunk 495 to the line relay 
R700 in the local connector switch 700. Ac 
cordingly, the subscriber at the telephone station 
T may dial a digit over the previously traced 
loop circuit between the telephone station Tf 
and the line relay R425 in the trunk circuit 400, 
thereby to cause the line relay R425 to follow 
the digit and repeat the digit over the pre 
viously mentioned loop circuit extending be 
tween the repeater 40 and the line relay R00 in 
the local connector switch 700. Accordingly, the 
Subscriber at the telephone station T. may con 
trol the local connector switch 700, thereby to 
cause it to seize the telephone line 50 extend 
ing to the telephone station T2. The operation 
of the local connector Switch 700 subsequent to 
the Seizure of the telephone line 750 extending 
to the telephone station T2 is the same as that 
previously explained, a connection being routed 
between the telephone station T and the tele 
phone station T2 in the event the latter station 
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path, traced hereinafter, for short-circuiting the . . 
winding of the timer relay R449. Also, upon op 
erating, the transfer relay R450 completes, at 
the contacts 453, an obvious connection between 
the line conductors C89; and C492 of the trunk 
line 690, thereby to retain the switching apparatus 
in the central office 50 in its operated position 
in Order to hold the call to the central office on 
the trunk line 890. Further, the transfer relay 
R850 interrupts, at the contacts 45 and 354, 
the previously traced connection between the 
trunk line 490 and the windings 4 and 32 of 
the repeater 40 and completes, at the contacts 
652 and 855, a connection between the auxiliary 
line circuit 896 and the windings 3 and 32 
of the repeater ?i 0. The last-mentioned . con 
nection extends from the line conductor C496 
of the trunk 495 by way of the contacts 452, C446, 
the winding 4 of the repeater 40, the contacts 
426, the winding & 2 of the repeater 410, C447 
and the contacts 55 to the line conductor C497 
of the trunk 395, the line conductors C496 and 
C49 of the trunk 495 being connected together 
by Way of apparatus in the auxiliary line cir 
cuit 494. 
At this point it is noted that the auxiliary line 

circuit 694 is individually associated with the 
trunk circuit 400 and the trunk line 490 and that 
when the previously traced connection is com 
pleted between the line conductors of the trunk 
495 the auxiliary line circuit 494 operates, there 
by to cause ground potential to be applied to 
the start conductor C499 extending to the dis 
tributor 680. The application of ground poten 
tial to the start conductor C499 initiates opera 
tion of the distributor 680, thereby to cause the 
distributor 680 to assign a previously selected 
idle local link to the use of the call on the trunk 
495. Assuming that the distributor 680 assigns 
the local link illustrated to the use of the call 
on the trunk 495, the local finder switch 600 
thereof is controlled, thereby to cause the 
mechanism 6 to of the local finder switch 600 to 
seize the trunk 495 in the manner previously ex 
plained. When the trunk 495 is seized by the 
local finder switch 600 the local connector Switch 
700 is conditioned to be responsive to digits 
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is ide at this time. 
After the conversation is terminated between 

the telephone station T and the telephone sta 
tion T2 in the P. A. B. X 60 the subscriber at 
the telephone station T may release the con 
nection extending between the telephone sta 
tion T and the telephone station T2 and re 
Complete the Connection between the telephone 
station T and the central office 50 by again 
momentarily operating the key K305 at the tele 
phone station T. The momentary operation of 
the key K305 at the telephone station T causes 
the previously traced path for short-circuiting 
in series the lower winding of the control relay 
R820 and the lower winding of the line relay . 
R625 to be momentarily completed, thereby to 
cause the control relay R420 to operate momen 
tarily and again restore. Upon operating, the 
control relay Ri20 completes, at the contacts 
42, a holding circuit for energizing the lower 
winding of the transfer relay R450, this circuit 
extending from ground by way of the contacts 
42 and 457 and the lower winding of R450 to 
battery. Also, upon operating, the control re 
lay R420 completes, at the contacts 42, the pre 
viously mentioned path for short-circuiting the 
winding of the timer relay R440 in series with 
the upper winding of the transfer relay R450, 
this path extending from ground by Way of the 
contacts 42 and 459, the winding of R440, the 
contacts 442, the upper winding of R450 and the 
contacts 433 to ground. When the winding of 
the timer relay R440 is thus short-circuited, this 
relay restores to interrupt, at the contacts 442, 
the previously traced holding circuit for ener 
gizing the winding of the timer relay R440 in 
series with the upper winding of the transfer re 
lay R450. The control relay R420 then restores 
to interrupt, at the contacts 42, the previously 
traced holding circuit for energizing the lower 
winding of the transfer relay R450, thereby to 
cause the latter relay to restore. 
Upon restoring, the transfer relay R450 in 

terrupts, at the contacts 452 and 455, the pre 
viously traced loop circuit between the windings 
4 and 42 of the repeater 40 and the line 
relay R700 in the local connector switch 700, 
thereby to cause the local finder switch 600 and 
the local connector Switch 700 of the local link 
illustrated to be released. When the local link 
illustrated is released, the auxiliary line circuit 
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494 individually associated with the trunk 495 
operates, thereby to mark the trunk 495 as idle; 
and the line circuit individually associated with 
the telephone line 750 operates, thereby to mark 
the telephone line 750 as idle. 

Further, the transfer relay R450 recompletes, 
at the contacts 45 and 454, the previously traced 
connection between the line conductors C49 and 
C492 of the trunk line 490 and the windings 4 
and 42 of the repeater 40 and interrupts, at 
the contacts 453, the previously mentioned bridge 
connection between the line conductors C49 and 
C492 of the trunk line 490. Accordingly, at this 
time, the telephone station T is operatively con 
nected to the windings 43 and 44 of the re 
peater 40 and the telephone station in the cen 
tral office 50 is operatively connected by way of 
the trunk line 490 to the windings 4 and 42 
of the repeater 40. Hence, the subscriber at 
the telephone station T in the P. A. B. X 60 
and the subscriber at the telephone station in 
the central office 50 may again converse with 
each other. 
Delayed call from the operator position in the 

P. A. B. X to the central office and from the 
operator position to a station in the P. A. B. X 
A delayed call which is to be extended from 

the operator position 800 in the P. A. B. X60 
to the central office 50 and from the operator 
position 800 to a telephone station, such, for 
example, as the telephone station T in the 
P. A. B. X60, is first extended from the operator 
position 890 to the telephone station in the Cen 
tral office 50 and then extended from the operator 
position 800 to the telephone station T. 
More particularly, the operator at the operator 

position 800 first selects an idle one of the trunk 
lines, such, for example, as the trunk line 490, 
extending between the central office 50 and the 
P. A. B. X 60 and operates the individual trunk 
key K480 thereof from its normal position to 
its talk position, thereby to cause the connect 
relay R540 in the trunk finder switch 500 indi 
vidually associated with the trunk line 490 and 
the talk relay R895 to operate in the manner 
previously explained. When the individual 
trunk key K480 is thus operated, the previously 
traced circuit for energizing the winding of the 
answer relay R460 is completed at the contacts 
489 thereof, thereby to cause the latter relay to 
operate. Upon operating, the answer relay R460 
completes, at the contacts 46, the previously 
traced connection between the line conductors 
C49 and C492 of the trunk line 490, thereby 
to mark the trunk line 490 as busy to the Switch 
ing apparatus and to seize the switching appa 
ratus in the central - office 50 as previously ex 
plained. Upon operating, the connect relay R540 
completes, at the contacts 54 and 544, the previ 
ously traced connection between the repeater 
40 in the trunk circuit 400 individually asso 
ciated with the trunk line 490 and the trunk 
circuit at the operator position 800 and COm 
pletes, at the contacts 542 and 545, the previ 
ously traced connection between the trunk finder 
switch 500 and the trunk circuit at the operator 
position 800. 
The operator at the operator position 800 then 

operates the dial 805, thereby to cause operation 
of the dial relay R880 and the control relay R885 

- as previously explained. Upon operating, the con 
trol relay R885 completes, at the contacts 88 and 
889, the previously traced loop circuit between the 
line relay R425 in the trunk circuit 400 and the dial 
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805, thereby to cause the line relay R425 to operate 
and complete, at the contacts 426, the previously 
traced alternative connection between the line 
conductors C49 and C492 of the trunkline 490. 
Also, the control relay R885 interrupts, at the 
contacts 888, the previously traced circuit for 
energizing the winding of the answer relay R460, 
thereby to cause the latter relay to restore, and 
interrupt, at the contacts 467, the previously 
traced original connection between the line con 
ductors C49 and C492 of the trunk line 490. 
The dial 805 then operates, thereby to cause the 
impulsing contacts 807 thereof to be actuated 
alternately into engagement and disengagement, 
thereby to cause the line relay R425 to follow 
the impulses comprising the digit transmitted. 
The line relay R425 then follows the impulses 
comprising the digit transmitted and repeats the 
impulses by way of the contacts 426 over the 
trunk line 490 to the central office 50 in order 
to cause the Switching apparatus therein to be 
operated. The operator at the operator position 
800 operates the dial 805 repeatedly in accordance 
with the number to be transmitted, thereby to 
cause a corresponding number to be transmitted 
over the trunk line 490 to the switching appa 
ratus in the central office 50. 
After the number has been transmitted over 

the trunk line 490 to the central office 50, the 
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dial 805 is returned to its normal position, there 
by to interrupt, at the contacts 806 thereof, the 
previously traced multiple circuit for energizing 
the windings of the dial relay R880 and the con 
trol relay R885, whereupon the latter relays 
restore. Upon restoring, the control relay R885 
recompletes, at the contacts 888, the previously 
traced circuit for energizing the winding of the 
answer relay R460, thereby to cause the latter 
relay to operate and recomplete, at the contacts 
467, the previously traced original connection 
between the line conductors C49 and C492 of 
the trunk line 490. Also, upon restoring, the 
control relay R885 interrupts, at the contacts 
887 and 889, the previously traced loop circuit 
between the line relay R425 in the trunk circuit 
400 and the dial 805, thereby to cause the line 
relay R425 to restore and interrupt, at the con 
tacts 426, the previously traced alternative con 
nection between the line conductors C49 and 
C492 of the trunk line 490. 
At this time the operated answer relay R460 

retains completed, at the contacts 467, the previ 
ously traced connection between the repeater 
40 and the switching apparatus in the central 
office 50; and the switching apparatus in the 
central Office 50 operates in the usual manner, 
causing ringing current to be projected over the 
telephone line extending to the called telephone 
station in the central office 50 in the event the 
last-mentioned telephone station is idle- at this 
time. Assuming that the called telephone station 
in the central office 50 is idle at this time, when 
the subscriber thereat answers the call by re 
moving the receiver of the telephone instrument 
thereat from its associated switchhook, the 
switching apparatus in the central office 50 
switches through, thereby to complete the previ 
ously traced connection between the called tele 
phone station in the central office 50 and the 
repeater 40 in the trunk circuit 400 including 
the trunk line 490 extending between the central 
office 50 and the P. A. B. X 60. Also, at this 
time, the trunk circuit at the operator position 
800 is operatively connected with the repeater 
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the telephone line 805, in order to mark, the tele 
phone station T as busy at this time. 
night service is in effect at the telephone station 

When 

T and the receiver' of the telephone instrument 
thereat is positioned upon its associated switch 
hook, the previously traced loop circuit between . 
the telephone station T and the line relay R425 
in the trunk circuit 400 is interrupted. Accord 
ingly, the trunk line 490 extending between the 
central office 50 and the P. A. B. X60 is marked 
as idle to the switching apparatus in the Central 
office 50. 
At this time a connection may be extended 

from the central office 50 to the telephone sta 
tion T in the P.A.B.X60 by causing the switch 
ing apparatus in the central office 50 to operate 
and seize the trunk line 490, whereupon ringing 

, current is projected thereover and traverses the 
windings 4 fl and 42 of the repeater 40. The 
path for projecting ringing current over the 
trunk line. 490 extends from the line conductor 
C49 of the trunk line 490 by way of the con 
tacts 45, C446, the winding 4f of the repeater 
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in the P.A.B. X60 by momentarily operating the 
key K805 at the telephone station T in the man 
ner previously explained. Further, the subscrib 
er at the telephone station TI may release the 
established connection between the telephone 
station T and another telephone station in the 
P. A. B. X60 and recomplete the connection be 
tween the telephone station T and the central 
office 50 by again momentarily operating the key 
K306 at the telephone station T in the manner 
previously explained. 

In order to extend a call from the telephone 
station T to the central office 50, when night service is in effect, it is only necessary for the 
subscriber at the telephone station T to remove 
the receiver of the telephone instrument thereat 
from its associated switchhook, thereby to com 
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plete the previously traced loop circuit between 
the telephone station T and the line relay R425. 
The line relay R425 then operates to complete, 
at the contacts 426, the previously traced metal 
lic connection between the line conductors C49 
and C492 of the trunkline. 490, therebs to condi 

40, the contacts 43, the condenser 40, the 
winding 42 of the repeater 40, C447 and the 
contacts 454 to the line conductor C492 of the 
trunk line 490, the line conductors C49 and . 
C492 of the trunk line 490 being connected to 
the previously mentioned source of ringing cur 
rent in the central office 50. The ringing current 
traversing the windings 4 and 42 of the re 
peater 40 induces ringing current in the wind 

25 
tion the switching apparatus in the central office 
60 to be responsive to digits transmitted over the 
trurk line 490. The subscriber at the telephone 
station Tithen operates the dial thereat, thereby 
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ings 43 and 44 of the repeater 40, which in-. . 
duced ringing current causes operation of the 
ringer at the telephone station Tiny way of the 
previously traced circuit between the telephone 

to cause the line relay R425 to follow the impulses 
of the digit dialed and repeat the impulses over 
the trunk line 490 to the switching apparatus in . . 
the central office 50 in the manner previously ex 
plained. ... Also, it is noted that the release of the 
connection between the telephone station T and 
the central office 50 is the same as that previ 
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station Ti and the repeater 40. The operation / 
of the ringer at the telephone station Ti advises 
the subscriber thereat that a call has been ex 
tended to the telephone station T, whereupon 
the subscriber removes the receiver of the tele- i. 
phone instrument thereat from its associated 
switchhook, thereby to complete the previously 

40 

traced loop circuit between the telephone station . . 
Til and the line relay R425 in the trunk circuit 
400. The line relay R425 then operates to come 

45. 

plete, at the contacts 426, the previously traced ... 
metallic connection between the line conductors 
C49 and C492 of the trunk line 490, thereby to 
Cause the circuit for projecting ringing current 
over the trunk line 490 to be interrupted in the 
central office 50. Accordingly, at this time, the 
Subscriber at the telephone station in the central 
office 50 may converse with the subscriber at the 
telephone i station Ti over the previously traced 
connection extending between the central office 
50 and the P. A. B. X 60. The release of this 
established connection is primarily under the 
control of the subscriber at the telephone station 
Ti and when the receiver of the telephone in 
strument thereat is replaced upon its associated 
Switchhook the previously traced loop circuit be 
tween the telephone station T and the line re 
lay R425 is interrupted, thereby to cause the lat 
ter relay to restore. Upon restoring, the line 
relay R425 interrupts, at the contacts 426, the 
previously traced metallic connection between the 
line conductors C49 and C492 of the trunk line 
490, thereby to cause the switching apparatus in 
the central office 50 to be released. 

Prior to the release of the established connec 
tion between the telephone station T and the 
central office 50 the subscriber at the telephone 
station T may hold the central office call, and 
make a local call to another telephone station 

Ously explained, in order to complete a connection between 
the telephone station T and another telephone 
station, such, for example, as the telephone sta 
tion, T2, in the P. A. B. X 60, when night service 
is in effect, the subscriber at the telephone sta 
tion Ti first removes the receiver of the tele 
phone instrument thereat from its associated 
switchhook and then momentarily operates the 
key K305 at the telephone station T. When the . 
receiver of the telephone instrument. at the tele 
phone station Ti is removed from its associated 
switchhook, the previously traced loop circuit be 
tween the telephone station T and the line relay. 
R25 is completed, thereby to cause operation of 

50. the line relay R425; and when the key K305 is . 
momentarily operated at the telephone station 
Tf the previously traced path for short-circuit 
ing the lower winding of the control relay R420 
is completed, thereby to cause the latter relay 
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to operate. The operation of the control relay. 
R420 while the line relay R425 is operated is 
effective to cause operation of the transfer relay. 
R450, thereby to connect the repeater 40 to the is 
auxiliary line circuit 494 in the manner previous- iš :i ; 
ly explained. When the repeater 4f O is connected . . . . 
to the auxiliary line circuit 494, operation of: 
the distributor 680 is initiated, thereby to cause. 
the finder switch of a local link, such, for ex 
ample, as the local link illustrated, to seize the 
trunk 495 extending to the auxiliary line circuit 
494. When the local finder switch 600 of the 
local link illustrated seizes the trunk 495 ex 
tending to the auxiliary line circuit 94, the 
local i connector switch 700 is rendered respon 
sive to digits dialed thereinto. The subscriber 
at the telephone station T then dials the di 
rectory... number of the called telephone station 
T2, thereby to cause the local connector switch 
00 to seize the telephone line 750 extending to 

the telephone station T2 in the manner previous 
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ly explained. The subsequent operation of the 
connector switch 700 is the same as that previ 
ously explained, depending upon the idle or busy 
condition of the telephone station T2. In order 
to release the established connection between the 
telephone stations T and T2 in the P. A. B. X 
60, the Subscriber at the telephone station T. 
again momentarily operates the key K305 at 
the telephone station T and then replaces the 
receiver of the telephone instrument thereat 
upon its associated Switchhook, the release of 
this connection being the same as that previ 
ously explained. 

Finally, it is noted that the subscriber at the 
telephone station T may render the trunk line 
490 extending from the central office 50 to the 
P. A. B. X 60 busy by removing the receiver of 
the telephone instrument at the telephone sta 
tion Ti from its associated switchhook, by then 
momentarily Operating the key K305 at the tele 
phone station Ti, and then by replacing the re 
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ceiver of the telephone instrument at the tele- . 
phone station T upon its associated switchhook. 
When the receiver of the telephone instrument 
at the telephone station T is removed from its 
associated Switchhook and the key K305 is then 
monentarily operated, as noted above, the line 
relay R425 operates and the control relay R420 
momentarily operates, as previously explained. 
Upon Operating and restoring, the control re 
lay R420 completes the previously traced cir 
cuit for energizing the winding of the timer re 
lay R440 in series with the upper winding of 
the transfer relay R450, thereby to cause opera 
tion of the timer relay R440 and the transfer 
relay R450. The operated transfer relay R450 
retains completed, at the contacts 453, the pre 
viously traced connection between the line con 
ductors C49? and C492 of the trunk line 490, 
thereby to render the trunk line 490 busy to the 
Switching apparatus in the central office 50 and 
to retain completed, at the contacts 452 and 
455, the previously traced connection between 
the repeater 40 and the auxiliary line circuit 
494. Accordingly, at this time, in the event 
the receiver of the telephone instrument at the 
telephone station T is replaced upon its associ 
ated switchhook without momentarily operat 
ing the key K305 at the telephone station Ti, 
the timer relay R440 and the transfer relay R450 
remain in their operated positions, while the line 
relay R425 and the hold relay R430 restore. The 
operated transfer relay R450 retains the trunk 
line 490 extending between the central office 50 
and the P. A. B. x 60 marked as busy and re 
tains the local link associated With theº aux 
iliary line circuit 494 in its operated position. 
In order again to render the trunk line 490 

extending between the central office 50 and the 
P. A. B. X 60 idle, it is only necessary for the 
subscriber at the telephone station Til to re 
move the receiver of the telephone instrument 
thereat from its associated switchhook, momen 
tarily to operate the key K305 at the telephone 
station Ti, and then to replace the receiver of 
the telephone instrument at the telephone sta 
tion T upon its associated switchhook. At this 
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time, when the receiver of the telephone instru 
ment at the telephone station T is removed from 
its associated switchhook, the previously traced 
loop circuit between the telephone station T and 
the line relay R425 is recompleted. Accordingly, 
when the key K305 at the telephone station T 
is momentarily operated at this time, the timer 

70 
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stored, thereby to cause the release of the local 
link associated with the auxiliary line circuit 
49 and to reconnect the repeater 4 0 to the 
trunk line 430 as previously explained. When 
the receiver of the telephone instrument at the 
telephone station Ti is then replaced upon its 
asSociated Switchhook, the previously traced loop 
circuit between the telephone station T and the 
line relay R425 is interrupted, thereby to cause 
the latter relay to restore and effect the release 
of the switching apparatus in the central office 
50 in the manner previously explained. 

ConClatsios' 

From the foregoing, it is apparent that a tele 
phone system is provided which comprises a cen 
tral office and a P. A. B. X including an operator 
position and a number of telephone stations and 
incorporating an arrangement for establishing 
connections including the central office and the 
operator position and the telephone stations and 
for supervising the established connections at the 
Operator position and for rendering different 
Services at the operator position in an improved 
and efficient manner. 
While there has been described what is at 

present considered to be the preferred embodi 
ment of the invention, it will be understood that 
various modifications may be made therein, and 
it is intended to cover in the appended claims all 
such modifications as fall within the true spirit 
and Scope of the invention. 
What is claimed is: 
1. In a telephone system, a telephone station, 

a group of lines including a plurality of sub 
groups of lines, an automatic switch associated 
with said station and having access to said lines, 
a key set associated with said station and includ 
ing a number of keys, means controlled by a 
given operation of any one of the keys in said 
key Set for marking a corresponding one of the 
Subgroups of lines in said group of lines, means. 
controlled by a subsequent operation of any one 
of the keys in said key set for marking a corre 
Sponding one of the lines in said marked sub 
group of lines and for initiating operation of 
Said Switch, means for causing said switch to 
Select Said marked line in said marked subgroup 
of lines in said group of lines, means controlled 
When said last-mentioned line is selected by said 
Switch for arresting operation of said switch, and 
means including said switch for establishing a 
connection between said station and said select 
ed line. 

2. In a telephone system, a telephone station, 
a group of lines including a plurality of sub 
grOps of lines, an automatic two-directional 
Switch associated with said station and having 
access to said lines, a key set associated with said 
station and including a number of keys, means 
controlled by a given operation of any one of 
the keys in Said key set for marking a corre 
Sponding one of the Subgroups of lines in said 
group of lines, means controlled by a subsequent 
operation of any one of the keys in said key set 
for marking a corresponding one of the lines 
in Said marked Subgroup of lines and for initiat 
ing operation of said switch in one of said direc 
tions, means for causing said switch to select 
Said marked subgroup of lines in said group of 
lines, means controlled when said last-mentioned 
Subgroup of lines is selected by said switch for 
arresting operation of said switch in said one di 
rection and for initiating operation of said switch 

relay R440 and the transfer relay R450 are re- 5 in the other of said directions, means for causing 
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said switch to select said marked line in said se 
lected subgroup of lines, means controlled when 
said last-mentioned line is selected by said Switch 
for arresting operation of said switch in said 
other direction, and means including said Switch 
for establishing a connection between said sta 
tion and said selected line. 

3. In a telephone system, a telephone station, 
a plurality of groups of lines each including a 
plurality of subgroups of lines, an automatic 
switch associated with said station and having 
access to said lines, a key set associated with 

O 

said station and including a number of keys, 
means controlled by an initial Operation of one 
of the keys in said key set for marking a corre 
sponding one of said groups of lines, means con 
trolled by a further operation of one of the keys 
in said key set for marking a corresponding one 
of the subgroups of lines in said marked group 
of lines, means controlled by a final Operation 
of one of the keys in said key set for marking 
a corresponding one of the lines in said marked 
subgroup of lines in said marked group of lines 
and for initiating operation of said Switch, means 
for causing said switch to select said marked line 
in said marked subgroup of lines in said marked 
group of lines, means controlled when said last 
mentioned line is selected by said Switch for ar 
resting operation of said switch, and means in 
cluding said switch for establishing a connection 
between said station and said selected line. 

4. In a telephone system, a telephone station, 
a plurality of groups of lines each including a 
plurality of subgroups of lines, an automatic 
switch having access to said lines, a key set as 
sociated with said station and including a num 
ber of keys, each of said keys having a normal po 
sition and an operated position, a marking net 
work, means for associating said Switch with said 
station, means controlled when said switch is as 
sociated with said station for rendering said 
network operative to mark any one of said groups 
of lines, means controlled by an initial opera 
tion of one of the keys in said key set to its op 
erated position for operating said network to 
mark a corresponding one of said groups of lines, 
means controlled by the initial Operation of Said 
one key in said key set to its normal position 
for rendering said network operative to mark 
any one of the subgroups of lines in said marked 
group of lines, means controlled by a further 
operation of one of the keys in-said key set to 
its operated position for operating said network 
to mark a corresponding one of the subgroups 
of lines in said marked group of lines, means 
controlled by the further operation of said one 
key in said key set to its normal position for 
rendering said network operative to mark any 
one of the lines in said marked subgroup of lines 
in said marked group of lines, means controlled 
by a final operation of one of the keys in said 
key set to its operated position for operating said 
network to mark a corresponding One of the lines 
in said marked subgroup of lines in said marked 
group of lines, means controlled by the final Op 
eration of said one key in said key set to its nor 
mal position for initiating operation of Said 
switch means for causing said Switch to se 
lect said marked line in said marked sub 
group of lines in said marked group of lines, 
means controlled when said last-mentioned line 
is selected by said switch for arresting operation 
of said switch, and means including said switch 
for establishing a connection between said sta 
tion and said selected line. 
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5. In a telephone system, a telephone station, 

a group of lines including a plurality of sub 
groups of lines, an automatic switch associated 
with said station and having access to said lines, 
a marking network successively operative to mark 
any one of the subgroups of lines in said group 
of lines and to mark any one of the lines in a 
marked subgroup of lines in said group of lines, 
means including a device associated with said 
station and repeatedly operative selectively to 
control the successive Operations of said mark 
ing network, means controlled by the final op 
eration of said marking network for initiating 
operation of said Switch, means for causing said 
switch to select a marked line in a marked sub 
group of lines in said group of lines, means con 
trolled by the selection of said last-mentioned 
line by said switch for releasing said marking 
network and for arresting operation of said . 
switch, and means including said switch for es 
tablishing a connection between said station and 
said selected line. 

6. In a telephone system, a telephone station, 
a group of lines including a plurality of sub 
groups of lines, an automatic switch associated 
with said station and having access to said lines, 
a marking network successively operative to mark 
any one of the subgroups of lines in said group 
of lines and to mark any one of the lines in a 
marked subgroup of lines in said group of lines, 
means including a device associated with said 
station and repeatedly operative selectively to 
control the Successive Operations of said mark 
ing network, means associated with said station 
and operative to release said marking network 
prior to the final Operation thereof, means COn 
trolled by the final operation of said marking 
network for initiating operation of said switch, 
means for causing said Switch to select a marked 
line in a marked subgroup of lines in Said group 
of lines, means controlled by the selection of 
Said last-mentioned line by said Switch for re 
leasing said marking network and for arresting 
operation of said switch, means including said 
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switch for establishing a connection between said 
station and Said selected line, and means aSS0 
ciated with said station and operative to release 
said Switch, thereby to interrupt the established 
connection between said station and said se 
lected line. 

7. In a telephone System, a telephone station, 
a group of lines, a plurality of automatic switches 
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each having access to said lines, means for se 
leting any one of said Switches, means con 
trolled When one of said switches is selected for 
preventing the other of said Switches from being 
Selected, a marking network operative to mark 
any one of the lines in Said group of lines, means 
including a device associated with said station 
aid operative selectively to control the opera 
tion of Said marking network, means controlled 
by the Operation of said marking network for 
initiating operation of a selected switch, means 
for causing said selected switch to select a 
marked line in Said group of lines, means con 
trolled by the Selection of said last-mentioned 
line by Said selected switch for releasing said 
marking network and for arresting operation of 
said selected switch, and means including said 
selected switch for establishing a connection be 
tween said station and said selected line. 

8. In a telephone system, an operator position, 
a, plurality of trunks, a plurality of lines, a, plu 
rality of automatic switches individually associ 
ated with said trunks and each having access to 
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said lines, means for associating any one of said 
trunks with said operator position, means con 
trolled when one of said trunks is associated with 
said operator position for preventing the other 
of said trunks from being associated with said 
operator position, a marking network operative 
to mark any one of said lines, means including 
a device at said operator position and Operative 
selectively to control the Operation of said mark 
ing network, means controlled by the operation 
of said marking network for initiating opera 
tion of the One of said Switches individually as 
sociated iwth said one trunk, means for causing 
said one Switch to select a marked one of Said 
lines, means controlled by the selection of said 
One line by said one switch for releasing said 
marking network and for arresting operation of 
said one switch and for completing a connection 
between said one trunk and said one line includ 
ing said operator, position, and means for dis 
associating said one trunk from Said operator 
position and for completing a connection be 
tween said one trunk and said one line excluding 
said operator position. 

9. In a telephone system, an operator posi 
tion, a plurality of trunks, a plurality of lines, 
a plurality of automatic switches individually 
associated with said trunks and each having ac 
cess to said lines, a plurality of switch devices 
at said operator position and individually aSSO 
ciated with said trunks, each of said switch de 
vices having a normal position and an operated 
position, normally effective connect means re 
sponsive to the operation of any one of said 
switch devices to its operated position for con 
necting the associated One of said trunks to said 
operator position, means controlled by the op 
eration of said one switch device to its operated 
position for rendering ineffective said connect 
means, a marking network operative to mark 
any One of said lines, means including another 
device at said operator position and operative 
selectively to control the operation of said mark 
ing network, means controlled by the operation 
of said marking network for initiating operation 
of the one of said Switches individually associ 
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ated with said one trunk, means for causing said 
one switch to select a marked one of said lines, 
means for Completing a connection between said 
one trunk and said one line including said op 
erator position, and means controlled by the op 
eration of Said One Switch device to its normal 
position for disconnecting said one trunk from 
said operator position and for rendering effective 
said connect means and for completing a con 
nection between said one trunk and said one line 
excluding said operator position. 

10. A telephone System comprising an ex 
change including an operator position, a plurality 
of trunks extending to Said exchange, a plurality 
of trunk switches arranged in said exchange and 
individually terminating said trunks, a plurality 
of lines terminating at Said eXchange and acces 
sible to said trunk Switches, means controllable 
from said operator position for associating any 
one of said trunks with said operator position, 
means controlled when one of Said trunks is 
associated with Said Operator position for pre 
venting the other of said trunks from being asso 
ciated with said operator position, means con 
trollable from said operator position for causing 
the one of said trunk switches terminating said 
one trunk to seize any one of said lines, thereby 
to complete a connection between said one trunk 
and said one line including said operator position, 
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and means controllable from said operator post 
tion for disassociating said one trunk from said 
operator position, thereby to complete a connec 
tion between said. One trunk and said one line 
excluding said Operator position. 

11. A telephone system comprising an ex 
change including an operator position, a plu 
rality of trunks, extending to said exchange, a 
plurality of trunk switches arranged in said ex 
change and individually terminating said trunks, 
a plurality of lines terminating at said exchange 
and accessible to said trunk switches, means con 
trollable from said operator position for asso 
ciating any One of said trunks with said Operator 
position, means controlled when one of said 
trunks is associated with said operator position 
for preventing the other of said trunks from be 
ing associated with said operator position, means 
Controllable from said Operator position for caus 
ing the One of said trunk switches terminating 
Said one trunk to select anyone of said lines, test 
ing means included in said. One trunk switch and 
responsive to the Selection of one of said lines for 
testing the idle or busy condition of said one line, 
ringing means included in said one trunk switch 
and responsive to the test of an idle condition of 
said one line by said testing means for causing 
ringing current to be projected over said one line, 
means included in said one trunk switch and re 
sponsive to an answering condition on said one 
line for arresting the projection of ringing cur 
rent Over said One line and for establishing a con 
nection between said one trunk and said one line 
including said operator position, and means con 
trollable from said operator position for dis 
associating said one trunk from said operator 
position, thereby to complete a connection be 
tween said one trunk and said one line excluding 
said operator position. 

12. A telephone system comprising an ex 
change including an operator position, al plu 
rality of trunks extending to said exchange, a 
plurality of trunk switches arranged in said ex 
change and individually terminating said trunks, 
a plurality of lines terminating at said exchange 
and accessible to said trunk switches, means con 
trollable from said operator position for associat 
ing any one of said trunks with said operator 
position, means controlled when one of said 
trunks is associated with said operator position 
for preventing the other of said trunks from be 
ing associated with said operator position, a 
marking network arranged in said exchange and 
Operative to mark any one of said lines, means 
including a device associated with said operator 
position and operative selectively to control the 
Operation of said marking network, means for 
causing the One of said trunk switches terminat 
ing said one trunk to seize a marked one of said 
lines, thereby to complete a connection between 
said one trunk and said one line including said 
operator position, and means controllable from 
said operator position for disassociating said one 
trunk from said operator position, thereby to 
complete a connection between said one trunk 
and said one line excluding said operator position. 

13. A telephone system comprising an ex 
change including an operator position, a plurality 
of trunks extending to said exchange, a plurality 
of trunk Switches arranged in said exchange and 
individually terminating said trunks, a plurality 
of lines terminating at said exchange and acces 
sible to said trunk switches, means controllable 
from Said Operator position for associating any 
one of Said trunks with said operator position, 
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means controlled when One of said trunks is asso 
clated with said operator position for preventing 
the other of said trunks from being associated 
with said operator position, means controllable 
from said operator position for causing the one of 
said trunk switches terminating said one trunk 
to seize any one of said lines, thereby to com 
plete a connection between said one trunk and 
said. One line including said operator position, 
transfer means associated with said operator 
position and operative to disassociate said one 
trunk from said Operator position and to Com 
plete a connection between said one trunk and 
said one line excluding said operator position, 
means controllable from said Operator position 
for releasing said one trunk switch prior to the 
operation of said transfer means, and means con 
trollable over said one line for releasing said one 
trunk switch. Subsequent to the operation of Said 
transfer means. 

14. A telephone system comprising an ex 
change - including an operator position, a plu 
rality of trunks extending to said exchange, a 
plurality of trunk switches arranged in said ex 
change and individually terminating said trunks, 
a plurality of lines terminating at said exchange 
and accessible to said trunk switches, a plurality 
of control switches commonly associated with said 
Operator position and individually associated with 
said trunks, each of said control switches having 
a normal position and an operated position, 
means controlled by the operation of any One of 
said control switches to its operated position for 
connecting the associated one of said trunks to 
said operator position, means controlled when 
said one trunk is connected to said operator posi 
tion for preventing the other of said trunks from 
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being connected to said operator position, means 
controllable from said operator position for caus 
ing the one of said trunk switches terminating 
said one trunk to seize any one of said lines, 
thereby to complete a connection between said 
one trunk and said one line including said oper 
ator position, means controlled by the Operation 
of said one control switch to its normal position 
for disconnecting said One trunk from Said Oper 
ator position and for completing a connection be 
tween said One trunk and said. One line excluding 
said operator position, means controllable from 
said operator position for releasing said one trunk 
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Switch when said one control Switch Occupies its 
operated position, and means controllable over 
said one line for releasing said. One trunk switch 
when said one control switch Occupies its normal 
position. 

15. A telephone system comprising an ex 
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ciate said one trunk from said operator position 
and to complete a connection between said one 
trunk and said one line excluding said operator 
position, means controllable from said operator. 
position for releasing said one trunk switch prior 
to the operation of Said transfer means, normally 
effective means controllable over said one line for 
releasing Said one trunk switch subsequent to the 
operation of said transfer means, and additional 
means associated with said operator position and 
operative to render ineffective said last-men 
tioned means. 

16. A telephone system comprising an ex 
change including an operator position, a plural 
ity of trunks extending to said exchange, a plu 
rality of trunk switches arranged in said ex 
change and individually terminating said trunks, 
a plurality of lines terminating at said exchange 
and accessible to said trunk switches, a plurality 
of control Switches commonly associated with 
said Operator position and individually associated 
with said trunks, each of said control switches 
having a normal position and first and second 
operated positions, means controlled by the oper 
ation of any one of said control switches to its 
first operated position for connecting the asso 
ciated one of said trunks to said operator posi 
tion, means controlled when said one trunk is 
connected to said operator position for prevent 
ing the other of said trunks from being connected 
to Said operator position, means controllable 
from said Operator position for causing the one 
of Said trunk switches terminating said one trunk 
to seize any one of said lines, thereby to complete 
a connection between said one trunk and said 
One line including said operator position, means 
controlled by the operation of said one control 
Switch to its normal position for disconnecting 
Said one trunk from said operator position and 
for completing a connection between said one 
trunk and said one line excluding said operator 
position, means controllable from said operator 
position for releasing said one trunk switch when 
said one control switch occupies its first operated 

5 position, normally effective means controllable 
over said one line for releasing said one trunk 
Switch when said one control switch occupies its 
normal position, and means controlled by the 
operation of said one control switch to its second 
operated position for rendering ineffective said 
last-mentioned means. 

17. In a telephone system, a central office, a 
branch exchange including a plurality of tele 
phone stations and a switching link, a trunk 
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change including an operator position, a plural 
ity of trunks extending to said exchange, a plu 
rality of trunk switches arranged in said ex 
change and individually terminating said trunks, 
a plurality of lines terminating at Said exchange 
and accessible to said trunk Switches, means con 
trollable from said operator position for associat 
ing any one of said trunks with said operator 
position, means controlled when one of said 
trunks is associated with said operator position 
for preventing the other of said trunks from 
being associated with said Operator position, 
means controllable from said operator position 
for causing the one of said trunk switchester 
minating said one trunk to seize any one of said 
lines, thereby to complete a connection between 
said one trunk and said one line including Said 
operator position, transfer means associated with 
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extending between said central office and said 
branch exchange, said trunk including normally 
connected central office and branch exchange 
Sections, a trunk circuit and a line circuit in 
dividually associated with said trunk, said trunk 
circuit being operative in a first manner to dis 
connect the central office and branch exchange 
Sections of said trunk and to connect a bridge 
to the central office section of said trunk and 
to connect the branch exchange section of said 
trunk to said line circuit and operative in a sec 
ond manner to reconnect the central office and 
branch exchange sections of said trunk and to 
disconnect the bridge from the central office sec 
tion of said trunk and to disconnect the branch, 
exchange section of said trunk from said line cir 
cuit, means for completing a connection between 
Said central office and any one of said telephone 
stations including said trunk, means at said one 
telephone station for selectively controlling over 

said operator position and operative to disasso-75 said trunk the manner of operation of said trunk 
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circuit, means controlled when a bridge is con 
nected to the central office section of said trunk 
for retaining the connection to said central office, 
means controlled when the branch exchange Sec 
tion of said trunk is connected to said line circuit 
for causing said switching link to seize said line 
circuit and for retaining said switching link op 
erated, and means controllable from said one 
telephone station over said trunk and said line 
circuit for causing said switching link to seize 
another of said telephone stations, thereby to 
complete a connection between said one tele 
phone station and said other telephone station. 

18. In a telephone system, a central office, a 
branch exchange including a plurality of tele 
phone stations and an operator position and a 
plurality of switching links and a link distributor, 
a plurality of trunks extending between said cen 
tral office and said branch exchange, each of said 
trunks including normally connected central of 
fice and branch exchange sections, a plurality of 
trunk circuits individually associated with Said 
trunks, a plurality of signals commonly associ 
ated with said operator. position and individually 
associated with said trunks, each of Said trunk 
circuits being selectively operative to disconnect 
and to connect the central office and branch ex 
change sections of the associated trunk and to 
operate the signal associated with the trunk, 
means controllable from said operator position 
for completing a connection between any one of 
said trunks and said operator position, additional 
means controllable from said operator position 
for completing a connection between said central 
office and any one of said telephone stations in 
cluding said one trunk, means at said one tele 
phone station for Selectively controlling over said 
one trunk the operation of the associated one of 
said trunk circuits, means controlled when the 
central office and branch exchange sections of 
said one trunk are disconnected for connecting 
a bridge to the central office section of said one 
trunk and for operating said link distributor, 
means controlled when a bridge is connected to 
the central office section of said one trunk for 
retaining the connection to said central office, 
means controlled by the operation of said link 
distributor for causing operation of one of said 
switching links to seize the branch exchange sec 
tion of said one trunk, means controlled while 
the central office and branch exchange sections 
of said one trunk are disconnected for retaining 
said One switching link operated, and means con 
trollable from said one telephone station over 
said one trunk for causing said one Switching link 
to seize another of said telephone stations, there 
by to complete a connection between said one 
telephone station and said other telephone sta 
tion. 

19. In a telephone system, a central office, a 
branch exchange including an operator position 
and a plurality of telephone stations, a group of 
trunks extending between said central office and 
said branch exchange, a group of trunk circuits 
individually associated with said trunks, a first 
group of signals commonly associated with Said 
operator position and individually associated with 
said trunks, a second group of signals commonly 
associated with said operator position and indi 
vidually associated with said trunks, means in 
said central office for routing a call over any one 
of said trunks and for causing operation of the 
associated one of said trunk circuits, means con 
trolled by the operation of said one trunk circuit 
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2,265,151 
for operating the one of the signals in said first 
group associated with said one trunk, thereby 
to indicate a call on said one trunk, means for 
connecting said one trunk to said operator posi 
tion, thereby to answer the call on said one trunk, 
means controlled by the connection of said one 
trunk to said operator position for preventing the 
other of said trunks from being connected to said 
operator position, means controllable from Said 
operator position for completing a connection 
between said one trunk and any one of said tele 
phone stations including said operator position, 
means controllable from said operator position 
for completing a connection between said one 
trunk and said one telephone station excluding 
said operator position, means controllable from 
said one telephone station Over said one trunk 
for causing reoperation of said one trunk circuit, 
and means controlled by the reoperation of Said 
one trunk circuit for operating the one Of the Sig 
nals in said second group associated with Said one 
trunk, thereby to indicate a recall on Said. One 
trunk. 

20. In a telephone system, a central office, a 
branch exchange including an Operator position 
and a plurality of telephone stations, a group of 
trunks extending between said central office and 
said branch exchange, a group of trunk Switches 
arranged in said branch exchange and individ 
ually terminating said trunks, a group of trunk 
circuits individually associated with said trunks, 
a group of signals commonly associated with said 
operator position and individually associated with 
said trunks, means in said central office for rout 
ing a call over any one of said trunks and for 
causing operation of the associated One of said 
trunk circuits, means controlled by the operation 
of said one trunk circuit for operating the One 
of said signals associated with said one trunk, 
thereby to indicate a call on said one trunk, 
means for connecting said one trunk to Said 
operator position, thereby to answer the call On 
said one trunk, means controlled by the con 
nection of said one trunk to said operator posi 
tion for preventing the other of said trunks from 
being connected to said operator position and 
for arresting the operation of said one signal, 
means controllable from said Operator position 
for causing the one of said trunk switches as 
sociated with said one trunk to select any one of 
said telephone stations, means included in said 
one trunk switch for testing the idle or busy 
condition of Said one telephone station, means 
included in said one trunk switch and controlled 
in the event said One telephone station is tested . 
as busy for reoperating said one signal and con 
trolled in the event said one telephone station 
is tested as idle for completing a connection be 
tween said one trunk and said one telephone sta 
tion including said operator position, and means 
controllable from said operator position for com 
pleting a connection between said one trunk and 
said one telephone station excluding said opera 
tor position. 

21. In a telephone system, a central office, a 
branch exchange including an operator position 
and a plurality of telephone stations, a group of 
trunks extending between said central office and 
said branch exchange, a group of trunk switches 
arranged in said branch exchange and individu 
ally terminating said trunks, a group of trunk 
circuits individually associated with said trunks, 
a group of signals commonly associated with said 
operator position and individually associated with 
said trunks, means in said central office for rout 
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ing a call over any one of said trunks and for 
causing operation of the associated one of said 
trunk circuits, means controlled by the opera 
tion of said one trunk circuit for Operating the 
one of said signals associated with said one trunk, 
thereby to indicate a call on said one trunk, means 
for connecting said one trunk to said operator 
position, thereby to answer the call on said one 
trunk, means controlled by the connection of 
said one trunk to said operator position for pre 
venting the other of said trunks from being con 
nected to said operator position and for arrest 
ing the operation of said one signal, means con 
trollable from said operator position for causing 
the one of said trunk switches associated with 
said ore trunk to select any one of said telephone 
stations, means included in said one trunk switch 
for testing the idle or busy condition of said one 
telephone station, means included in said One 
trunk switch and controlled in the event said 
one telephone station is tested as busy for re 
operating said one signal, Switching means in 
cluded in said one trunk Switch and controlled 
in the event said one telephone station is tested 
as idle for completing a connection between said 
one trunk and said one telephone station includ 
ing Said Operator position, means controllable 
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from Said operator position for completing a con 
nection between said one trunk and said one tele 
phone station including said operator position 
independently of said switching means, and ad 
ditional means controllable from said operator 
position for completing a connection between said 
One trunk and said one telephone station ex 
cluding said operator position. 

22. In a telephone system, a plurality of lines, 
an operator position, a marking network opera 
tive to mark any one of said lines, means con 
trolled by the presence of a call on any one of 
Said lines for operating said marking network 
to mark said one line, additional means controlla 
ble from said operator position for operating said 
marking network to mark any one of said lines, 
automatic Switching apparatus having access to 
Said lines and operative to seize a marked one 
of Said lines, and means controllable from said 
operator position for operating said switching 
apparatus. 

23. In a telephone system, a plurality of lines, 
an Operator position, a marking network opera 
tive to mark any one of said lines, means con 
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trolled by the presence of a call on any one of 
Said lines for operating said marking network to 
mark said one line, additional means controllable 
from said Operator position for operating said 
marking network to mark any one of said lines, 
a trunk, a trunk switch associated with said trunk, 
said trunk switch having access to said lines 
and being operative to seize a marked one of said 
lines, means controllable from said operator po 
sition and operative selectively to connect said 
trunk to said operator position and to disconnect 
Said trunk from said Operator position, and means 
controlled when said trunk is connected to said 
operator position for operating said trunk switch. 

24. In a telephone system, a plurality of lines, 
an Operator position, a marking network opera 
tive to mark any one of said lines, means con 
trolled by the presence of a call on any one of 
Said lines for operating said marking network to 
mark said one line, additional means controllable 
from said operator position for operating said 
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marking network to mark any one of said lines, 
a plurality of trunks, a plurality of trunk switch 
es individually associated with said trunks, each 75 
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of said trunk switches having access to said lines 
and being operative to seize a marked one of Said 
lines, means controllable from said operator po 
sition and operative selectively to connect any 
one of said trunks to said operator position and 
to disconnect said one trunk from said operator 
position, and means for operating the trunk 
switch associated with any one of said trunks 
connected to said operator position. 

25. In a telephone system, a plurality of lines, 
an operator position, a plurality of finder switch 
es each having access to said lines, means con 
trolled by the presence of a call on any one of 
said lines for causing one of said finder switches 
to operate and seize said one line, means for com 
pleting a connection between said operator po 
sitions and said one finder switch, a marking net 
work adapted to mark any one of said lines, means 
controlled by the operation of said one finder 
switch to seize said one line for causing said mark 
ing network to mark said one line, additional 
means controllable from said operator position 
for causing Said marking network to mark any 
one of said lines, automatic switching appara 
tus having access to said lines and operative to 
Seize a marked one of said lines, and means con 
trollable from said operator position for operat 
ing said Switching apparatus. 

26. In a telephone system, a plurality of lines, 
an operator position, a plurality of finder switch 
es each having access to said lines, means con-. 
trolled by the presence of a call on any one of 
Said lines for causing one of said finder switches 
to operate and seize said one line, means for 
completing a connection between said operator 
positions and said one finder switch, a marking 
network adapted to mark any one of said lines, 
means controlled by the operations of said one 
finder Switch to seize said one line for causing 
Said marking network to mark said one line, ad 
ditional means controllable from said operator 
position for causing said marking network to 
mark any one of said lines, a plurality of trunks, 
a plurality of trunk switches individually asso 
ciated with said trunks, each of said trunk 
Switches having access to said lines and being 
operative to seize a marked one of said lines, 
means controllable from said operator position 
and Operative selectively to connect any one of 
said trunks to said operator position and to dis 
connect said one trunk from said operator posi 
tion, and means for operating the trunk switch 
associated with any one of said trunks connected 
to said operator position. 

27. In a telephone system, a plurality of lines, 
an Operator position, a plurality of links each 
having access to said lines, means controlled by 
the presence of a call on any one of said lines 
for causing one of said links to seize said one 
line, means controlled by the seizure of said one 
line by said one link for marking said one line 
as busy to the other of said links, means con 
trollable over said one line for causing said one 
link to seize any one of said lines marked as 
idle, means for completing a connection between 
said operator position and said one link, a mark 
ing network adapted to mark any one of said 
lines for selection, means controlled by seizure 
of said one line by said one link for causing 
Said marking network to mark said one line for 
Selection, additional means controllable from said 
operator position for causing said marking net 
Work to mark any one of said lines for selection, automatic Switching apparatus having access to 
Said lines and operative to seize any one of said 



lines marked for selection, and means controlla 
ble from said operator position for operating 
said Switching apparatus. 

28. In a telephone system, a line, an automatic 
switch having access to said line and operative 
to seize said line, means for operating said 
automatic Switch, an operator position, means 
including said automatic switch for completing 
a connection between said line and said operator 
position, a trunk, means controllable from said 
operator position for completing a connection be 
tween said trunk and said.line independently of 
said automatic switch, and means controlled 
when said trunk is connected to said line for 
releasing said automatic Switch. 

29. In a telephone System, a line, an automatic 
Switch having access to said line and operative 
to seize said line, means for operating said auto 
matic switch, an operator position, means in 
cluding said automatic Switch for completing a 
connection between said line and said operator 
position, Switching apparatus having access to 
said line and operative to seize said line, means 
controllable from said operator position for Op 
erating Said Switching apparatus, and means 
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controlled when Said line is seized by said Switch 
ing apparatus for releasing said automatic 
SWitch. 

30. In a telephone system, a line, an auto 
natic Switch having access to said line and op 
erative to seize Said line, means for operating 
said automatic Switch, an operator position, 
means including said automatic switch for com 
pleting a Connection between said line and said 
operator position, a trunk, a trunk switch asso 
ciated with Said trunk and having access to said 
line, means controllable from said operator 
position for causing said trunk switch to seize 
said line, thereby to complete a connection be 
tween said trunk and said line, and means con 
trolled when said line is seized by said trunk 
Switch for releasing said automatic switch. 

31. In a telephone System, a line, an auto 
matic Switch having access to said line and op 
erative to seize said line, means for operating 
said automatic switch, an operator position, 
means including Said automatic switch for com 
pleting a connection between said line and said 
operator position, a trunk, a trunk switch asso 
ciated with said trunk and having access to said 
line, means controllable from said operator po 
sition for causing said trunk switch to seize 
Said line, thereby to complete a connection be 
tween Said trunk and said line, means controlled 
When said line is seized by said trunk switch for 
releasing said automatic switch, means selec 
tively operative to connect said trunk to said 
operator position and to disconnect said trunk 
from Said operator position, and means at said 
operator position for selectively controlling the 
operation of said last-mentioned means. 

32. In a telephone System, a line, an automatic 
Switch having access to said line and operative 
to seize said line, means for Operating said auto 
matic Switch, an operator position, means in 
cluding said automatic switch for completing a 
connection between said line and said operator 
position, a trunk, a trunk Switch associated with 
said trunk and having access to said line, means 
selectively operative to connect said trunk to said 
operator position and to disconnect said trunk 
from said operator position, means at Said op 
erator position for selectively controlling the op 
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controlled when said trunk is connected to said 
Operator position for causing said trunk switch 
to Seize Said line, thereby to complete a con 
nection between said trunk and said line, and 
means controlled when said line is seized by said 
trunk switch for releasing said automatic 
Switch. 

33. In a telephone system, a line, an automatic 
Switch having access to said line and operative 
to seize Said line, means for operating said auto 
matic Switch, an operator position, means in 
cluding Said automatic switch for completing a 
connection between said line and said operator 
position, a plurality of trunks, a plurality of 
trunk Switches individually associated with said 
trunks and each having access to said line, means 
Selectively operative to connect any one of said 
trunks to said operator position and to discon 
nect said one trunk from said operator position, 
means at said operator position for selectively 
controlling the operation of said last-mentioned 
means, means controlled when said one trunk 
is connected to said operator position for pre 
venting the other of said trunks from being 
connected to said operator position and for caus 
ing the one of said trunk switches associated 
With Said one trunk to seize said line, thereby 
to complete a connection between said one trunk 
and said line, and means controlled when said 
line is seized by said one trunk switch for re 
leasing said automatic switch. 

34. In a telephone system, a plurality of lines, 
an automatic Switch having access to said lines, 
means for Selectively operating said automatic 
Switch, thereby to cause said automatic switch 
to seize any one of said lines, an operator 
position, means including said automatic switch 
for completing a connection between said one 
line and Said operator position, a marking net 
Work operative to mark any one of said lines, 
means controlled by the operation of said auto 
matic Switch to seize said one line for causing 
Said marking network to operate and mark said 
One line, Switching apparatus having access to 
said lines and operative to seize a marked one. 
of Said lines, means controllable from said op 
erator position for operating said Switching ap 
paratus, and means controlled when said one 
line is seized by said switching apparatus for re 
leasing said automatic switch and said marking 
network. 

35. In a telephone system, a plurality of lines, 
an automatic switch having access to said lines, 
means for Selectively operating said automatic 
switch, thereby to cause said automatic switch 
to seize any one of said lines, an operator posi 
tion, means including said automatic switch for 
completing a connection between said one line 
and said operator position, a marking network 
operative to mark any one of said lines, means 
controlled by the operation of said automatic 
Switch to seize said one line for causing said 
marking network to operate and mark said one 
line, a trunk, a trunk switch associated with said 
trunk, Said trunk switch having access to said 
lines and being operative to seize a marked one 
of Said lines, means controllable from said Op 
erator position for operating said trunk switch, 
thereby to complete a connection between said 
trunk and said one line, and means controlled 
When said one line is seized by said trunk switch 
for releasing Said automatic switch and said 
marking network. 

36. In a telephone system, a plurality of lines, 
eration of said last-mentioned means, means 75 an automatic switch having access to Said lines, 
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means for selectively operating said automatic 
switch, thereby to cause said automatic Switch 
to seize any one of said lines, an Operator posi 
tion, means including said automatic Switch for 
completing a connection between said one line 
and said operator position, a marking network 
operative to mark any one of said lines, means 
controlled by the operation. of said automatic 
switch to seize said one line for causing said 
marking network to operate and mark said one 
line, a trunk, a trunk switch associated with said 
trunk, said trunk switch having access to said 
lines and being operative to seize a marked one 
of said lines, means controllable from said op 
erator position for operating said trunk Switch, 
thereby to complete a connection between said 
trunk and said one line, means controlled when 
said one line is seized by said trunk switch for 
releasing said automatic switch and said mark 
ing network, means selectively operative to con 
nect said trunk to said operator position and to 
disconnect said trunk from said operator posi 
tion, and means at said operator position for Se 
lectively controlling the operation of said last 
mentioned means. ??? 

37. In a telephone system, a plurality, of lines, 
an automatic switch having access to said lines, 
means for selectively operating said automatic 
switch, thereby to cause said automatic SWitch 
to seize any one of said lines, an Operator posi 
tion, means including said automatic Switch for 
completing a connection betWeen said One line 
and said operator position, a marking netWork 
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said one line, and means controlled when said 
one line is seized by said trunk switch for re 
leasing said automatic switch and said identity 
device. * 

39. In a telephone system, a plurality of lines, 
an automatic Switch having access to said lines, 
means for selectively operating said automatic 
switch, thereby to cause said automatic switch 
to seize any one of said lines, an operator posi 
tion, means including said automatic switch for 
completing a connection between said one line 
and said operator position, a marking network 
operative to mark any one of said lines, means 
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controlled by the operation of said automatic 
Switch to seize said one line for causing said 
marking network to operate and mark said one 
line, an identity device associated with said op 
erator position and operative to identify any one 
of said lines, means controlled by the operation 
of said automatic switch to seize said one line for 
causing said identity device to operate and iden 
tify said one line, a trunk, a trunk switch asso 
ciated. With said trunk, said trunk switch having 
access to said lines and being operative to seize 
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operative to mark any one of said lines, means 
controlled by the operation of said automatic 
switch to seize said one line, for causing said 
marking network to operate and mark said one 
line, a plurality of trunks, a plurality of trunk, 
switches individually aSSociated With Said 
trunks, each of said trunk switches having access 
to said lines and being operative to seize a 
marked one of said lines, means selectively oper 
ative to connect any one of said trunks to said 
operator position and to disconnect Said. One 
trunk from said Operator position, means at Said 
operator position for selectively controlling the 
operation of said last-mentioned means, means 
controlled when said one trunk is connected to 
said operator position for preventing the other 

- of Said trunks from being Connected to Said op 
erator position and for operating the One of Said 
trunk switches associated with said one trunk, 
thereby to complete a connection between Said 
one trunk and said one line, and means con 
trolled when said one line is seized by said one 
trunk switch for releasing said automatic switch 
and said marking network. 
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a marked one of said lines, means controllable 
from said Operator position for operating said 
trunk Switch, thereby to complete a connection 
between said trunk and said one line, and means 
controlled when said one line is seized by said 
trunk Switch for releasing said automatic switch 
and Said. marking network and said identity de 
WCe, m 

40. In a telephone system, a plurality of lines, 
an automatic switch having access to said lines, 
means for selectively operating said automatic 
Switch, thereby to cause said automatic switch 
to seize any one of said lines, a marking network 
Operative to mark any one of said lines, means 
controlled by the operation of said automatic 

40 Switch to seize said One line. for preparing said 
marking network to operate and mark said one 
line, an operator position, means controllable 
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from Said operator position for completing a con 
nection between said operator position and said 
automatic Switch and for operating said mark 
ing network, a trunk, a trunk switch associated 
with said trunk, said trunk switch having ac 
cess to said lines and being operative to seize a . 
marked one of said lines, and means controllable 
from said, operator position for operating said 
trunk Switch, thereby to complete a connection 
between said trunk and said one line. 
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38. In a telephone system, a plurality of lines, . 
an automatic switch having access to said lines, 
means for selectively Operating said automatic 
switch, thereby to cause said automatic switch to 
seize any one of said lines, an operator position, 
means including said automatic switch for com 
pleting, a connection between said one line and 
said operator position, an identity device asso 
ciated with said operator position and operative 
to identify any one of said lines, means con 
trolled by the Operation of said automatic Switch 
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to seize said one line for causing said identity de 
vice to operate and identify said one line, a 
trunk, a trunk switch associated with said trunk 
and having access to said lines, means controlla 
ble from said operator position for causing said 
trunk switch to seize said One line, thereby to 
complete a connection between said trunk and 
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41. In a telephone system, a plurality of lines, 
an automatic Switch having access to said lines, 
means for Selectively operating said automatic 
Switch, thereby to cause said automatic. switchi 
to seize any one of said lines, a marking network 
operative to mary any one of said lines, means 
controlled by the operation of said automatic 
Switch to seize said one line for preparing said. 
marking network to operate and mark said one 
line, an operator position, an identity device as 
Sociated with Said operator position and opera 
tive to identify any one of said lines, means con 
trolled by the operation of said automatic switch 
to seize said one line for preparing said identity 
device to operate and identify said one line, 
means controllable from said operator position 
for completing a connection between said op 
erator position and said automatic switch 
and for operating said marking network and said 
identity device, a trunk, a trunk switch associated 
With said trunk, said trunk switch having access 
to said lines and being operative to seize a 
marked one of Said lines, and means controllable 
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from said operator position for operating said 
trunk switch, thereby to complete a connection 
between said trunk and said one line. • 

42. In a telephone system, a plurality of lines, 
a plurality of line selection switches having ac- 5 
cess to said lines, means for - causing Said line 
selection switches to operate and seize calling 
ones of said lines in a predetermined order, an 
operator position, a position Switch associated 
with said operator position and having access to 10 
said line selection switches, means controllable 
from said operator position for causing said posi 
tion switch to seize an operated one of Said line 
selection switches, thereby to complete a connec 
tion between said operator position and the One 5 
of said lines seized by said one line selection 
switch, an identity device associated with said 
operator position, and means controlled jointly 
by the operation of said position switch to seize 
said one line selection switch and the operation 20 
of said one line selection Switch to seize said one 
line for causing said identity device to identify 
Said one line. ) 

43. In a telephone system, a plurality of lines, 
each of said lines being adapted to have differ- 23 
ent classes of calls thereon, a plurality of line se 
lection switches having access to Said lines, 
means for causing said line selection Switches to 
operate in a predetermined order and seize the 
ones of said lines having calls thereon, an Oper- 30 
ator position, a position switch associated with 
said operator position and having access to Said 
line selection Switches, said position Switch being 
operative to seize any operated one of said line 
selection switches, thereby to complete a connec- 3 
tion between said operator position and the one 
of said lines seized by said one line Selection 
switch, and control apparatus at said operator 
position and operative in a first manner to cause 
said position switch to seize any one of said line 40 
selection switches occupied by a call of a first 
class and operative in a second manner to cause 
said position switch to seize any one of Said line 
selection Switches occupied by a call of a Second 
class. 40 

44. In a telephone system, a plurality of lines, 
a plurality of line selection switches having ac 
cess to said lines, means for causing said line 
selection switches to operate in a predetermined 
order and seize calling ones of Said lines, each 50 
of said line selection switches including control 
apparatus governable over a calling one of said 
lines seized by the line selection switch and a 
register, the control apparatus included in each 
of said line selection switches being governable 55 
selectively to operate the register included in the 
line selection switch, the register included in 
each of said line selection Switches being Selec 
tively operative to mark the line selection switch 
as occupied by different classes of calls, an oper- 60 
ator position, a position switch associated with 
said operator position and having access to said 
line selection switches, and control means at said 
operator position and operative in a first manner 
to cause said position switch to seize one of said 65 
line selection switches marked as occupied by a 
call of a first class and Operative in a Second . 
manner to cause said position Switch to seize 
one of said line selection switches marked as 
occupied by a call of a second class. 70 

45. In a telephone system, a plurality of lines, 
a plurality of line selection switches having access 
to said lines, means for causing said line Selec 
tion switches to operate in a predetermined order 
and seize calling ones of said lines, each of said 75 
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line selection switches including control appara 
tus governable over a calling one of said lines 
seized by the line selection switch and a regis 
ter, the control apparatus included in each of 
said line selection switches being governable se 
lectively to operate the register included in the 
line Selection switch, an operator position, the 
register included in each of said line selection 
switches being selectively operative to mark the 
line selection switch as occupied by different 
classes of calls and to cause different signals to 
be transmitted to said operator position indica 
tive of the type of call occupying the line selection 
Switch, a position switch associated with said 
Operator position and having access to said line 
selection switches, and control means at said 
operator position and operative in a first manner 
to cause said position switch to seize one of said 
line selection Switches marked as occupied by a 
call of a first class and operative in a second 
manner to cause said position switch to seize one 
of Said line Selection Switches marked as occu 
pied by a call of a second class. . 

46. In a telephone system, a plurality of lines, 
a plurality of links, means for connecting said 
links to calling ones of said lines in a predeter 
mined order, each of said links including control 
apparatus governable over a calling one of said. 
lines connected to the link, the control appa 
ratus included in each of said links being selec 
tively governable to cause the link to be con 
nected to any called one of said lines and to 
cause the link to be marked, an operator posi 
tion, a position switch associated with said oper 
ator position, said position switch having access 
to said links and being operative to seize any 
marked One of Said links, and means at said 
Operator position for operating said position 
Switch. ? 

47. In a telephone system, a plurality of lines, 
a plurality of links, a link distributor operative 
to assign an idle one of said links for use and 
to cause an assigned one of said links to be 
Connected to a Calling one of said lines and then 
to assign another idle one of said links for use, 
each of said links including control apparatus 
governable over a calling one of said lines con 
nected to the link, the control apparatus in 
cluded in each of said links being selectively 
governable to cause the link to be connected to 
any called One of Said lines and to cause the 
link to be marked, an operator position, a posi 
tion switch associated with said operator posi 
tion, Said position Switch having access to said 
links and being operative to seize any marked 
one of said links, and means at said operator 
position for operating said position switch. 

48. In a telephone system, a plurality of lines, 
a plurality of links, means for connecting said 
links to calling ones of Said lines in a predeter 
mined order, each of said links including con 
trol apparatus governable over a calling one of 
said lines connected to the link and a register, 
the control apparatus included in each of said 
links being selectively governable to cause the 
link to be connected to any called one of said 
lines and selectively to operate the register in 
cluded in the link, the register included in each 
of said links being selectively operative to mark 
the link as occupied by different classes of calls, 
an operator position, a position switch associated 
with said operator position and having access to 
said links, and control means at said operator 
position and operative in a first manner to cause 
said position Switch to seize one of said links 

???? 
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lmarked as occupied by a call of a first class and 
operative in a second manner to cause said posi 
tion switch to seize one of said links marked as 
occupied by a call of a second class. 

49. In a telephone system, a plurality of lines, 
a plurality of links, means for connecting said 
links to calling ones of said lines in a predeter 
mined order, each of said links including control 
apparatus governable over a calling one of said. 
lines connected to the link and a register, the 
control apparatus included in each of Said links 
being selectively governable to cause the link to 
be connected to any called one of Said lines and 
selectively to operate the register included in the 
link, the register included in each of said links 
being selectively operative to mark the link as 
occupied by different classes of calls, an operator 
position, means controlled by the operation of 
the register in any one of said links to mark said 
one link as occupied by a particular class of call 
for transmitting a corresponding signal to said 
operator position identifying said particular 
class of call, a position switch associated with 
said operator position and having access to said 
links, and control means at said operator posi 
tion and operative in a first manner to cause 
said position switch to seize one of said links 
marked as occupied by a call of a first class and 
operative in a second manner to cause said posi 
tion switch to seize One of said links marked as 
occupied by a call of a Second class. 

50. In a telephone system, a plurality of lines, 
a plurality of links, means for connecting said 
links to calling ones of said lines in a predeter 
mined order, each of said links including control 
apparatus governable Over a calling One of said 
lines connected to the link and a register, the 
control apparatus included in each of Said links 
being selectively governable to cause the link to 
be connected to any called one of said lines and 
selectively to operate the register included in 
the link, the register included in each of said 
links being selectively operative to mark the link 
as occupied by different classes of calls, an oper 
ator position, a position switch associated with 
said operator position and having access to said 
links, control means at said operator position 
and operative in a first manner to cause said 
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cupied by a call of a first class and operative in 
a second manner to cause said position switch t 
seize one of said links marked as occupied by 
call of a second class, and an identity device asso 
ciated with said operator position and opcrativ 
to identify the particular calling one of said line 
to which the One of said links seized by said posi 
tion switch is connected only in the event sai 
one link is marked as Occupied by a call of a give 
class. 

52. In a telephone system, a plurality of lines 
a plurality of... links, means for connecting Sai 
links to calling ones of said lines in a predeter 
mined order, each of said links including contro 
apparatus governable over a calling one of Sait 
lines Connected to the link and a register, the con 
trol apparatus included in each of said links being 
selectively goverñable to cause the link to be con 
nected to any called one of said lines and selec. 
tively to operate the register included in the link 
the register included in each of said links being 
selectively operative to mark the link as occupie 
by different classes of calls, an operator position 
means controlled by the operation of the registe 
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in any one of said links to mark said one link a 
occupied by a particular class of call for transmit 
ting a corresponding signal to said operator posi 
tion identifying said particular class of call, 
position switch associated with said operator posi 
tion and having access to said links, contro 
means at said operator position and operative in 
a first manner to cause said position switch ti 
seize one of said links marked as occupied by 
call of a first class and operative in a seconc 
manner to cause said position Switch to seize on 
of said links marked as occupied by a call of 
Second class, and an identity device associated 

- with said operator position and operative to iden 
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position switch to seize one of said links marked . 
as occupied by a call of a first class and opera 
tive in a second manner to cause said position 
switch to seize one of said links marked as Oc 
cupied by a call of a second class, and an iden 
tity device associated with said operator position 
and operative to identify the particular calling 
one of said lines to which the one of Said links 
seized by said position switch is connected. 

51. In a telephone system, a plurality of lines, 
a plurality of links, means for connecting said 
links to calling ones of said lines in a predeter 
mined order, each of said links including control 
apparatus governable over a calling one of Said 
lines connected to the link and a register, the con 
trol apparatus included in each of said links be 
ing selectively governable to cause the link to be 
connected to any called one of said lines and 
selectively to operate the register included in the 
link, the register included in each of said links 
being selectively operative to mark the link as 
occupied by different classes of calls, an operator 
position, a position switch associated with said 
operator position and having access to said links, 
control means at said operator position and Oper 
ative in a first manner to cause said position 
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tify the particular calling one of said lines to 
which the one of said links seized by said position 
switch is connected. 

53. In a telephone system, a plurality of lines 
a plurality of links, means for connecting saic 
links to calling ones of said lines in a predeter, 
mined order, each of said links including contro 
apparatus governable over a calling one of saic 
lines connected to the link, the control apparatu 
included in each of said links being selectively 
governable to cause the link to be connected to 
any called one of said lines and to cause the link 
to be marked, an operator position, a positior 
Switch associated with said operator position anc 
having access to said links, said position switch 
being operative to seize any marked one of saic 
links, means at said operator position for operat 
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ing said position Switch, a trunk, a trunk switch 
associated with said trunk and having access t 
said lines, and means controllable from saic 
operator position for causing said trunk switch to 
Seize the One of Said lines to which the one o: 
said links seized by said position switch is con. 
nected. 

54. In a telephone system, a plurality of lines 
a plurality of links, means for connecting saic 
links to calling ones of said lines in a predeter. 
mined order, each of said links including contro 
apparatus governable over a calling one of saic 
lines connected to the link, the control apparatus 
included in each of said links being selectively 
governable to cause the link to be connected to 
any called one of said lines and to cause the link 
to be marked, an operator position, a positior 
Switch associated with said operator position and 
having access to said links, said position switch 
being Operative to seize any marked one of said 

switch to seize one of said links marked as oc- 75 links, means at said operator position for operat 
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ing said position switch, a trunk, a trunk Switch 
associated with said trunk and having access to 
said lines, means controllable from said operator 
position for causing said trunk switch to seize the 
one of said lines to which the one of said links 
seized by said position switch is connected, and 
means, controlled when said one line is seized by 
said trunk switch for causing said one link to be 
disconnected from said one line. . 

55. In a telephone system, a plurality of lines, 
a plurality of links, means for connecting said 
links to calling ones of said lines in a predeter 
mined order, each of Said links including control 
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apparatus governable over a calling one of said 
lines connected to the link, the control apparatus 
included in each of said links being selectively 
governable to cause the link to be connected to 
any called one of said lines and to cause the link 
to be marked, an operator position, a position 
switch associated with said operator position and 
having access to said links, said position switch 
being operative to seize any marked one of said 
links, means at said operator position for operat 
ing said position Switch, a marking network, oper 
ative to mark any one of Said lines, means con 
trolled by the operation of said position switch to 
seize any One of Said links for causing operation 
of said marking network to mark the one of said 
lines to which said one link is connected, a trunk, 
a trunk switch associated with said trunk, said 
trunk switch having access to said lines and being 
operative to seize any marked one of said lines, 
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and means controllable from said operator posi 
tion for operating said trunk switch. 

56. In a telephone system, a plurality of lines, a 
plurality of links, means for connecting said links 
to calling ones of said lines in a predetermined 
order, each of said links including control ap 
paratus governable over a calling one of said lines 
connected to the link, the control apparatus in 
cluded in each of said links being selectively 
governable to cause the link to be connected to 
any called one of said lines and to cause the link 
to be marked, an operator position, a position 
switch associated with said operator position and 
having access to said links, said position switch 
being operative to seize any marked one of said 
links, means at said operator position for operat 
ing said position switch, a marking network oper 
ative to mark any one of said lines, means con 
trolled by the operation of said position switch 
to seize any one of said links for causing opera 
tion of Said marking network to mark the one of 
said lines to which said one link is connected, a 
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trunk, a trunk switch associated with said trunk, 
Said trunk Switch having access to said lines and 
being operative to seize any marked one of said 
lines, means controllable from said operator posi 
tion for operating said trunk switch, and means 
controlled when said one line is seized by said 
trunk switch for releasing said marking network 
and for causing said one link to be disconnected 
from said one line. 

THOMAS F. CRoCKER. 
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