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TELEPHONE SYSTEM 
Thomas F. Crocker, Chicago, Ill, assignor to Asso 

ciated Electric Laboratories, Inc., Chicago, Ill., 
a corporation of Delaware 
Application June 8, 1940, Serial No. 339,431 

(C. 79-2) 13 Claims. 

The present invention relates to telephone sys 
tems and more particularly to improved auto 
matic switching apparatus of the character of 
that disclosed and claimed in U. S. Patent 
No. 2,070,874, John H. Woss and Thomas F. 
Crocker, issued February 16, 1937, which appara 
tus is connected and arranged to handle Switch 
board traffic. 

It is the principal object of the present inven 
tion to provide, at an operator Switchboard posi 
tion in a telephone system, improved position 
equipment of the character of that disclosed and 
claimed in the copending application of Smart S. 
McAndrew, Serial No. 339,475, filed June 8, 1940, 
in order to facilitate the answering of calls and 
the extension and supervision of established 
connections at the operator switchboard posi 
tion in a ready and efficient manner. 
A further and more specific object of the in 

vention is to provide, at a number of operator 
Switchboard positions in a telephone system, im 
proved position equipment which is so connected 
and arranged that automatic switches individual 
ly associated with the operator Switchboard posi 
tions may be selectively controlled to select lines : 
accessible thereto without interfering, in any 
way with each other in the selection of the lines. 
The invention is illustrated as being embodied 

in a telephone System comprising a central office 
of any Suitable type, a private automatic branch 
exchange or P. A. B. X, an intermediate branch 
exchange or I. B. X of the automatic type and a 
distant exchange of any suitable type. A switch-. 
board is arranged in the P. A. B. X which com 
prises a number of operator positions. Further a 
tol Switch train is arranged in the P. A. B. X 
which comprises a number of groups of switching 
links individually associated with the operator 
positions, each switching link including an an 
swer switch and a call switch, the answer switch 
and the call switch of each switching link hav 
ing access to trunk lines and toll lines intercon 
necting the central office, the I. B. X and the dis 
tant exchange with the P. A. B. X. 
In accordance with one feature of the inven 

tion, the telephone system comprises a plurality 
of lines, a plurality of operator positions, la plu 
rality of automatic switches individually asso 
ciated with the operator positions and having 
access to the lines, normally effective means se 
lcctively controllable from each of the operator 
positions for causing the associated switch to 
operate and select any particular one of the lines 
thereby to complete a connection between the 
operator position and the last-mentioned line, 
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and means controlled while one of the switches 
is operating to select a given line for restricting 
the operation of each of the other of the switches, 
whereby each of the other of the switches is oper 
ative to select any particular One of the lines 
excepting the given line while the one switch is 
operating to select the given line. 

In accordance with another feature of the in 
vention, the system comprises a plurality of de 
vices at each of the operator positions individual 
ly corresponding to the lines, the devices at the 
operator positions corresponding to the same line 
constituting a group, a plurality of relays in 
dividually associated with the devices, the relays 
associated with the same group of devices con 
stituting a group, means responsive to the first 
device operated in any given group of devices for 
causing operation of the associated relay in the 
associated group of relays and for preventing 
operation of the remainder of the relays in the 
associated group of relays, and means responsive 
to the operation of any given relay in any given 
group of relays for causing the associated switch 
to operate and select the corresponding line, 
thereby to complete a connection between the as 
sociated operator position and the last-mentioned 
line. More particularly, any given relay in any 
given group of relays is operative to mark the 
corresponding line and to initiate operation of 
the associated Switch, means being provided 
which is controlled when one of the switches se 
lects a marked line for arresting operation of the 
switch. More specifically, the relays are of the 
marginal type and are so connected and arranged 
that, when any given relay in any given group of 
relays is energized, it completes a locking circuit 
for itself which prevents adequate energization 
of the remainder of the relays in the given group 
of relays and Consequently operation of the re 
mainder of the relays in the given group of re 
layS. 
Further features of the invention pertain to the 

particular arrangement of the circuit elements of 
the system, whereby the above-outlined and 
additional operating features are attained. 
The novel features believed to be characteris 

tic of the invention are set forth with particu 
larity in the appended claims. The invention, 
both as to its organization and method of oper 
ation, together with further objects and ad 
vantages thereof, will best be understood by refer 
ence to the following specification taken in con 
nection with the accompanying drawings in 
which Figure 1 illustrates the general arrange 
ment of a telephone system embodying the pres 
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ent invention; Figs. 2 to 11, inclusive, taken to 
gether, illustrate the details of a system having 
incorporated therein the features of the inven 
tion, as briefly outined above; and Fig. 12 illus 
trates the mode of combining FigS. 2 t0 11, in 
clusive, to form a unified system. 
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 20, a P. A. B. X 
30, an I. B. X 40 and a distant exchange 50. The 
central office 20 and the distant exchange 50 are 
of any well-known type, each serving a number 
of subscriber substations not shown; while the 
P. A. B. X 30 and the I.B. X 40 are of the auto 
matic type, each serving a number of automatic 
subscriber substations. More particularly, the 
P. A. B. X 30 serves a number of Subscriber sub 
stations, including the subscriber Substations T3 
and T4; while the I. B. X 40 serves a number of 
subscriber substations, including the subscriber 
substations T and T2. The central office 20 and 
the P. A. B. X 30 are interconnected by a group 
of one-way trunk lines, including the trunk line 
205, extending from the central office 20 to the 
P. A. B. X30, and a group of one-way trunk lines, 
including the trunk line 200, extending from the 
P. A. B. X 30 to the central office 20. The I. B. X 
40 and the P.A. B. X 30 are interconnected by a 
group of two-way trunk lines, including the trunk 
line 20, extending therebetween; while the dis 
tant exchange 50 and the P. A. B. X 30 are in 
terconnected by a group of two-way toll lines, in 
cluding the toll line 25, extending therebetween. 
The central office, 20 the I. B. X 40 and the 

distant exchange 50 respectively comprise an op 
erator position 240, an operator position 260, and 
a toll operator position 250; while the P. A. B. X 
30 comprises an automatic dial switchboard pro 
vided with a number of operator positions, in 
cluding a first operator position 900 and a last 
operator position 9 O. Each trunk line in the 
group of trunk lines extending from the central 
office 20 to the P. A. B. X. 30 terminates at the 
operator position 240 in the central office 20 and 
in an incoming trunk line circuit in the P. A. B. X 
30, the trunk line 205 terminating at the oper 
ator position 240 and in the incoming trunk line 
circuit 300. Similarly, each trunk line in the 
group of trunklines extending from the P. A. B. X 
30 to the central office 20 terminates in an out 
going trunk line circuit in the P. A. B. X. 30 and 
at the operator position 240 in the central office 
20, the trunk line 200 terminating in the out 
going trunk line circuit 360 and at the operator 
position 240. Also, each trunkline in the group 
of trunk lines extending between the I. B. X 40 
and the P. A. B. X 30 terminates in a trunk line 
circuit in the P. A. B. X 30, and at the operator 
position 260 in the I. B. X 40, the trunk line 20 
terminating in the trunk line circuit 400 and at 
the operator position 260. Finally, each toll line 
in the group of toll lines extending between the 
distant exchange 50 and the P. A. B. X 30 termi 
nates at the operator position 250 in the distant 
exchange 50 and in a toll line circuit in the 
P.A. B. X 30, the toll line 25 terminating at the 
operator position 250 and in the toll line circuit 
500. 
The I. B. X 40 is provided with a switch train 

cc.imprising a number of finder-connector links, 
including the finder-connector link 230. Also, a 
telephone line having a line circuit individually 
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2,268,019 
associated therewith extends to each of the sub 
scriber substations in the II. B. XK 40, the telephone 
lines 220 and 225 respectively extending to the 
subscribersubstations T and T2 and having the line 
circuits 22 and 226 respectively associated there 
with. Finally, a number of trunk circuits are 
provided in the I. B. X 40 which are individually 
associated with trunks terminating at the oper 
ator position 260 in the I. B. X 40, the trunk cir- . 
cuit 236 being individually associated with the 
trunk 235 terminating at the operator position 
260. It is noted that each finder-connector link 
in the I. B. X 40 has access to each telephone line 
therein and to each trunk terminating at the 
operator position 260. 
The P. A. B. X 30 is provided with a local Switch 

train comprising a number of local finder-se 
lector links, including the local finder-se 
lector link 940, and a number of local connectors, 
including the local connector 94. Also, tele 
phone lines having line circuits individually as 
sociated therewith extend to each subscriber sub 
station in the P. A. B. X 30, the telephone lines 
930 and 935 respectively, extending to the sub 
scriber substations T3 and T4 and having the line 
circuits 93 and 936 respectively associated there 
with. A number of trunk circuits, including the 
trunk circuit 600, is provided in the P. A. B. X 
30. It is noted that each of the local finder-se 
lector links has access to each telephone line in 
the P. A. B. X 30, to each local connector and to 
a number of trunks individually extending to the 
trunk circuits, the trunk 680 individually extend 
ing to the trunk circuit 600. 

Further the P. A. B. X. 30 is provided with a 
toll Switch, train comprising a number of groups 
of switching links individually associated with the 
operator positions, one of the groups, including 
the switching links 800 and 902, being individually 
asSociated with the first operator position 900, 
and another of the groups, including the Switch 
ing links 92., and 96, being individually associ 
ated with the last operator position 9 O. Each of 
the Switching links comprises a finder and a se 
lector, the switching links 800, 902, 9 i 2 and 9 6 re 
spectively comprising the finders 700, 903, 93 and 
97 and the selectors 820, 904, 9 A and 98. Also 
it is noted that each of the switching links in 
the group, including the Switching links 800 and 
902, is commonly associated with a cable 90 ex 
tending to the first operator position 900; while 
each of the Switching links in the group, includi 
ing the switching links 9 i 2 and 96, is common 
ly associated with a cable 9 extending to the 
last operator position 9 0. 

It is noted that each of the finders has access 
to a group of trunks individually extending to the 
group of outgoing trunk line circuits, this group 
including the trunk 305 extending to the out 
going trunk line circuit 360; to a group of trunks 
individually extending to the group of incoming 
trunk line circuits, this group including the trunk 
350 extending to the incoming trunk line circuit 
300; to a group of trunks individually extending 
to the group of trunk line circuits, this group...in 
cluding the trunk 460 extending to the trunk line 
circuit 400; to a group of trunks individually ex 
tending to the group of toll line circuits, this 
group including the trunk 590 extending to the 
toll line circuit 500; and to a group of trunks in 
dividually extending to the group of trunk cir 
cuits, this group including the trunk 670 extend 
ing to the trunk circuit 600. Similarly, each of 
the Selectors has access to the group of trunks 
individually extending to the group of outgoing 
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trunk line circuits, this group including the 
trunk 305 extending to the outgoing trunk line 
circuit 360; to the group of trunks individually 
extending to the group of trunk line circuits, this 
group including the trunk 460 extending to the 
trunk line circuit 400; to the group of trunks in 
dividually extending to the group of toll line cir 
cuits, this group including the trunk 590 extend 
ing to the toll line circuit 500; and to a group of 
trunks individually extending to the local Con 
nectors in the local switch train, this group in 
cluding the trunk 945 extending to the local con 
nector 94 1. 
Each operator position at the switchboard in 

the P. A. B. X 30 comprises position equipment in 
cluding position apparatus, the position equip 
ment provided at the first operator position 900 
and at the last operator position 90 respectively 
including the first position apparatus if CO and 
the last position apparatus 000. 
The operator position 240 in the central office 

20, as best shown in Fig. 2, the operator position 
260 in the I. B. X 40, as best shown in Fig. 2, and 
the toll operator position 250 in the distant ex 
change 50, as best shown in Fig. 2, are connected 
and arranged in a conventional manner. Also 
the subscriber substations T and T2 in the 
I. B. X 40, as best shown in Fig. 2, comprise con 
wentional substation equipment; while the line 
circuits and trunk circuits respectively associated 
with the telephone lines and the trunks in the 
I. B. x 40, as best shown in Fig. 2, are connected 
and arranged in a conventional manner. Further 
the finder-connector links in the switch train in 
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Conventional substation equipment; while the line 
circuits associated with the telephone lines in the 

. P. A. B. X 30, as best shown in Fig. 9, are con 
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nected and arranged in a conventional manner. 
Further the local finder-selector links and the 
local connectors in the local Switch train in the 
P. A. B. X 30, as best shown in Fig. 9, are con 
nected and arranged in a conventional manner; 
preferably, each of the local finder-selector links 
comprising a local finder and a local selector, the 
local finders, the local selectors and the local 
connectors being of the well-known Strowger 
type. 

Preferably, each of the switching links 800, 902, 
92, 96, etc., shown in Figs. 7, 8 and 9, are iden 
tical, each of these switching links comprising a 
finder and a selector. The finder of each switch 
ing link, such as the finder 700, shown in Figs. 7 
and 8, of the switching link 800, is connected and 
arranged in a manner substantially identical to 
that of the finder shown in Fig. 7, part 1 and Fig. 
7, part 2 of the previously mentioned Voss and 
Crocker patent; while the selector of each switch 
ing link, such as the selector 820, shown in Fig. 8, 
of the Switching link 800, is connected and ar 
ranged in a manner substantially identical to 
that of the selector shown in Fig. 8 of the previ 
ously mentioned Woss and Crocker patent. More . 
particularly, the finder 700 comprises a switch 
ing mechanism li0 of the Strowger type, includ 
ing a main wiper set provided with a number of 
wipers to 76, inclusive, and capable of both 
Vertical and rotary movements, and an associ 
ated main contact bank, including ten vertical 

the I. B. X 40, as best shown in Fig. 2, are con- 35 levels of contact sets arranged in circumferen 
nected and arranged in a conventional manner; 
preferably, each of these links comprising a finder 
and a connector of the well-known Strowger type. 

Preferably, each of the outgoing trunk line cir 
cuits is identical to the outgoing trunk line cir 
cuit 360, shown in Fig. 3, which is connected and 
arranged in a conventional manner; while each 
of the incoming trunk line circuits is identical to 
the incoming trunkline circuit 300, shown in Fig. 
3. The incoming trunkline circuit 300 comprises 
a repeater 340 and a number of relays, including a 
ring-up relay R30, a start relay R320 and a cut 
of relay R330, connected and arranged in a man 
ner more fully described subsequently. 

Preferably, each of the trunk line circuits is 
identical to the trunk line circuit 400, shown in 
Fig. 4, which comprises a repeater 450 and a 
number of relays, including a control relay R40, 
a start relay R420, a cutoff relay R430 and a line 
relay R440, connected and arranged in a manner 
more fully described subsequently. 

Preferably, each of the toll line circuits is iden 
tical to the toll line circuit 500, shown in Fig. 5. 
which comprises a repeater 50 and a number of 
relays, including a ring-off relay. R5 fo, a start 
relay R520, two control relays R530 and R560, a 
cutoff relay R540, a ring-up relay R550, a guard 
relay R565, a timer relay R570, a hold relay R575 
and two count relays R580 and R585, connected 
and arranged in a manner more fully described 
Subsequently. - 

Preferably, each of the trunk circuits is identi 
cal to the trunk circuit 600, shown in Fig. 6, which 
comprises a repeater 660 and a number of relays, 
including a cutoff relay R60, a start relay R620, 
a line relay R630, a hold relay R640 and a recall 
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tially spaced-apart relationship. Also the mech 
anism to includes a vertical control wiper TT, 
capable of vertical movement, and an associated 
vertical control contact bank 78. The mecha 
nism 70 is provided with a vertical magnet Me 
for moving the wiper set thereof in the vertical 
direction, a rotary magnet M720 for moving the 
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wiper set thereof in the rotary direction and a 
release magnet M22 for releasing the wiper set 
thereof and for causing the wiper set thereof to 
be returned to its normal position. Finally the 
Switching mechanism to has a number of sets of 
switch springs S723 and S724 operatively asso 
ciated therewith, which are controlled in accord 
ance with the movements of the wiper set there 
of, in a manner more fully described subse quently. 

Further the finder 700 comprises a group of 
relays, including a switching relay R730, a trans 
fer relay R740, a step relay R750, a start relay 
R755, a test relay R760 and a connect relay RTO, 
connected and arranged in a manner more fully 
described subsequently. Moreover, the finder Too 

60 

relay RS50, connected and arranged in a manner 
more fully described subsequently. 
The subscriber substations T3 and T4 in the 

P. A. B. X 30, as best shown in Fig. 9, comprise 

has individually associated therewith a link 
listening or talk key K780 and a monitor key, not 
shown, which are operative to associate the finder 
700 with the cable 90? extending to the first OO 
erator position 900. Finally, a number of super 
Visory lamps LT25 and L726 are associated with 
the finder 700 for supervisory purposes. 

Each operator position at the switchboard in 
the F. A. B. X30, such as the first operator posi 
tion 900 and the last operator position 90, shown 
in Fig. 9, comprises position equipment including 
a trunk circuit, a telephone instrument, key 
Sender apparatus, a number of control keys oper. 
ative selectively to render different types of serv 
ices over connections established at the Operator 
position, and position apparatus. More particu 
larly, the trunk circuit, the telephone instrument 



4. • 

and the control keys in the position equipment at 
each operator position are connected and ar 
ranged in the manner of the trunk circuit, tele 
phone instrument and control keys in the posi 
tion equipment, shown in Fig. 21, part 1, Fig. 21, 
part 2 and Fig. 21, part 3, of the previously men 
tioned Voss and Crocker patent; while the key 
sender apparatus in the position equipment at 
each operator position is connected and arranged 
in the manner of the key sender apparatus in 
the position equipment, shown in Fig. 22, part 1, 
Fig. 22, part 2 and Fig. 23 of the previously men 
tioned Woss and Crocker patent. 
The first position apparatus OO in the posi 

tion equipment at the first operator position 900 
comprises, as best shown in Fig. 11, a number of 
group line keys, including the group line keys 
Kf 50 and Kff 55, a number of individual line 
keys, including the individual line keys Kll 60 
and Kf65, a number of group line supervisory 
lamps, including the group line supervisory lamps 
If 48 and L 49, a number of individual line 
answer lamps, including the individual line 
answer lamps LAT and Lf 45, and a number of 
individual line busy lamps, including the indi 
vidual line busy lamps L46 and L44. Also, 
the first position apparatus OO comprises a 
number of lockout relays, including the lockout 
relays R 25 and R? 30, individually associated 
with the individual line keys, the locking relays 
R? 25 and R30 being respectively individually 
associated with the individual line keys Kf 65 
and K 60. 

Similarly, the last position apparatus 000 in 
the position equipment at the last operator posi 
tion 90 comprises, as best shown in Fig. 10, a 
number of group line keys, including the group 
line keys K050 and Kf O55, a number of indi 
vidual line keys, including the individual line 
keys K 060 and Kl 065, a number of group line 
Supervisory lamps, including the group line super 
visory lamps L048 and I, O49, a number of indi 
vidual line answer lamps, including the indi 
vidual line answer lamps L047 and LO45, and a 
number of individual line busy lamps, including 
the individual line busy lamps L046 and L? 044. 
Also, the last position apparatus 1000 comprises a 
number of lockout relays, including the lockout 
relays R 025 and Rf 030, individually associated 
with the individual line keys, the locking relays 
R 1025 and RiO30 being respectively individually 
associated with the 
and K 060. 

Further, it is noted that a number of line mark 
ing relays including the line marking relays R 70 
and Rf80 are commonly associated with the in 
dividual line keys in both the first position appa 
ratus 1 00 and the last position apparatus 000 
in a manner more fully explained Subsequently. 
Further, in connection with the last position ap 
paratus 000 and the first position apparatus 

00, it is noted that the group line keys KO50 
and Kf 50 commonly correspond to the group of 
incoming trunkline circuits, including the incom 
ing trunk line circuit 300; while the group line 
keys Kib55 and K 55 commonly correspond to 
the group of trunk circuits, including the trunk 
circuit 600. Similarly, in the last position appa 
ratus II 000 and the first position apparatus || 00 
the individual line keys KO60 and K 60 com 
monly correspond to the individual toll line cir 
cuit 500 in the associated group of toll line cir 
cuits; while the individual line keys Kf 0.65 and 
Kf 65 commonly correspond to the individual 
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trunk line circuit 400 in the associated group of 
trunkline circuits. 

More particularly, it is noted that the individ 
ual line keys which correspond to the same circuit 
constitute a group. For example, the individual 
line keys Kl 065, K 165, etc., constitute a group, 
while the individual line keys KO60, Kf60, etc., 
constitute a group. Also, the lockout relays which 
are associated with the individual line keys in a 
given group of individual line keys constitute a 
group. For example, the lockout relays RO25, 
R25, etc., respectively individually associated 
with the individual line keys KO65, Kf65, etc., 
in this group of individual line keys, constitute 
a group; while the lockout relays R 030, R. 30, 
etc., respectively individually associated with the 
individual line keys. Ki 060, K60, etc., in this 
group of individual line keys, constitute a group. 
Further, it is noted that each group of lockout 
relays has a line marking relay individually as 
sociated therewith, the group of lockout relays 
including the lockout relays RO25, R 25, etc., 
having the line marking relay RTO individual 
ly associated therewith and the group of lockout 
relays including the lockout relays R 030, Rf 30, 
etc., having the line marking relay R? 80 in 
dividually associated therewith. 
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 han 
dling of the various toll and trunk calls at the 
Switchboard, as will appear hereinafter. 
Local call from: a subscriber substation im the 

P. A. B. X to the Stitchboard in the P. A. B. X 
In Order to extend a call from a subscriber sub 

station, such as the subscriber substation T4 in 
the P. A. B. X. 30 to the switchboard therein, a 
Call Operation is first performed at the calling 
subscriber substation T4, thereby to cause the 
line circuit 936 individually associated with the 
telephone line 935 extending to the subscriber 
substation T4 to operate. Upon operating, the 
line circuit 936 initiates operation of one of the 
local finder-selector links, such as the local find 
er-selector link 940 in the local switch train, 
whereupon the local finder-selector link 940 oper 
ates to seize the telephone line 935 extending to 
the calling subscriber substation T4. When the 
local finder-selector link 940 seizes the telephone 
line 935 extending to the calling subscriber sub 
station T4, the line circuit 936 operates to mark 
the telephone line 935 as busy to the local con 
nectors having access thereto, and the local find 
er-selector link 940 is rendered responsive to a 
digit dialed thereinto. The subscriber at the sub 
scriber substation T4 then dials a predetermined 
digit thereat, thereby to cause the local finder 
selector link 940 to operate and select an idle 
trunk in the associated group of trunks extend 
ing to the group of trunk circuits. Assuming that 
the local finder-selector link 940. operates to seize 
the trunk 680 extending to the trunk circuit 600, 
when the trunk 680 is thus seized a circuit is 
completed for energizing in series the upper and 
lower windings of the line relay R630 in the trunk 
circuit 600, this circuit extending from ground 
by Way of the lower winding of R630 and the 
winding 662 of the repeater 660 to the line con 
ductor C682 of the trunk 680, and from battery 
by Way of the upper winding of the line relay 
R630 and the winding 66 of the repeater 660 
to the line conductor C68 of the trunk 680, the 
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line conductors C68 and C682 of the trunk 680 
being connected by way of the local finder-selec 
tor link 940 to the telephone line 935. Accord 
ingly, at this time, an operative connection is 
completed between the calling subscriber substa 
tion T4 and the repeater 660. w 
When thus energized the line relay R630 oper 

ates to complete, at the contacts 63f, an obvious 
path for returning ring-back tone current over 
the trunk 680, the local finder-selector link 940 
and the telephone line 935 to the calling sub 
scriber substation T4, thereby to simulate at the 
subscriber substation T4 a ringing condition. 
Also the line relay R.630 completes, at the con 
tacts 632, an obvious circuit for energizing the 
winding of the hold relay R640, thereby to cause 
the latter relay to operate. Upon Operating, the 
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extinguished condition of the supervisory lamp 
L25. When the talk key K80 of the finder 700 
of the switching link 800 is operated away from 
its normal position there is completed, at the 
contacts 78 thereof, a circuit for energizing the 
upper winding of the connect relay RTTO, this 
circuit extending from ground in the position 
equipment at the first operator position 900 by 
way of the conductor CT90 in the cable 90, the 
contacts 8 of the talk key K780, the conductor 
C705 in the cable 90 and the upper winding of 
R770 to battery. When thus energized the con 
nect relay RTO operates to complete, at the con 

hold relay R640 completes, at the contacts 642 
and 644, an obvious metallic connection, includ 
ing the windings 663 and 664 of the repeater 
660, between the line conductors C67 and C672 
of the trunk 670. Further the hold relay R640 
completes, at the contacts 646, an obvious path 
for applying ground potential to the control con 
ductor C683 of the trunk 680, thereby to mark the 
trunk 680 as busy to the local finder-selector links 
having access thereto, the trunk -680 being pre 
viously marked for selection due to the comple 
tion of an obvious path for applying battery po 
tential by way of the resistor 67 to the control 
conductor C683 thereof. Finally the hold relay 
R64 completes, at the contacts tA5, an obvious 
circuit for energizing the winding of the start 
relay R620, thereby to cause the latter relay to 
operate. Upon operating, the start relay R620 
completes, at the contacts 622, an obvious path 
for applying battery potential by way of the up 
per winding of the cutoff relay R6f0 to the con 
trol conductor C673 of the trunk 670, thereby 
to mark the rotary position of the trunk 670 in 
the main contact banks of the switching mecha 
nisms of the finders having access thereto. Fur 
ther the start relay R620 completes, at the con 
tacts 625, an obvious path for applying ground 
potential to the control conductor C675, the con 
trol conductor C675 being commonly associated 
with the group of trunk circuits including the 
trunk circuit 600. The application of ground po 
tential to the control conductor C675 completes 
obvious multiple circuits for illuminating the 
group line supervisory lamps L049, If f 49, etc., 
at the various Operator positions at the switch 
board in the P. A. B. X 30, thereby to indicate 
to the operators thereat that there is a call wait 
ing to be answered on a trunk in the group of trunks including the trunk 670. 
The call on the trunk 670 may be answered at 

any operator position at the Switchboard. For 
example, the operator at the first operator posi 
tion 900 at the switchboard may answer the call 
on the trunk 670 by first selecting, in the event 
this has not previously been done, an idle one 
of the Switching links in the associated group of 
Switching links and then by operating the group 
line key Kff 55 away from its normal position. 
In order to select an idle one of the switching 
links in the group of switching links individually 
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associated with the first operator position 900, the 
Operator thereat first determines that a given 
switching link is idle and then operates the talk 
key of the finder thereof away from its normal 
position. For example, assuming that the switch 
ing link 800 is selected by the operator at the 
first operator position 900 at this time, this 
switching link is indicated as being idle by the 
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tacts, 778, a holding circuit for energizing the 
lower winding thereof, this circuit extending from 
ground in the position equipment at the first op 
erator position 900 by way of the conductor C794 
in the cable 90?, the contacts 786 of the talk key 
K780, the conductor C706 in the cable 90?, the 
contacts 778 and the lower winding of RTO to 
battery. Also when this holding circuit is com 
pleted, apparatus in the position equipment at 
the first operator position 900 operates, thereby 
to cause ground potential to be removed from 
the conductor CT90 in the cable 90 in order posi tively to prevent any of the other Switching links 
in the associated group of switching links from 
being connected to the cable 90 , as the switching 
link 800 in this group of switching links is oper 
atively connected to the cable 90 at this time. 
Further, at the contacts 782, 785 and 787, oper 
ative connections are completed to the position 
equipment at the first operator position 900 by 
Way of the conductors C79 f, C792 and C795 in the 
cable 90 and the conductors C81, C83 and C81 extending by way of the finder 700 and the trunk 82 to the selector 820. 
Also the connect relay R770 interrupts, at the 

contacts 773 and 776, the normally prepared con 
nection between the wipers T and 2 of the 
Switching mechanism 7 to of the finder 700 and 
the conductors 802 and 803 extending by Way of 
the finder 700 and the trunk 82 to the selector 
820; prepares, at the contacts 772 and ??5, a, com 
nection between the wipers Ti and 72 of the 
Switching mechanism 7 to of the finder 700 and 
the position equipment at the first operator pO 
sition 900 by way of the conductors CO2 and 
C04 in the cable 90; and completes, at the con 
tacts 77 and 774, a connection between the p0 
sition equipment at the first operator position 
900 and the selector 820 by way of the conductors 
C70 and C703 in the cable 90 and the con 
ductors C802 and C803 extending by way of the 
finder 700 and the trunk 82f to the selector 820. 
Further the connect relay R770 prepares, at the 
contacts 770, a circuit traced hereinafter for en 
ergizing the winding of the test relay R760; in 
terrupts, at the contacts 77 f', a point in a circuit 
traced hereinafter for illuminating the Super 
visory lamp LT25, prepares, at the contacts TT2", 
a circuit traced hereinafter for energizing the 
Winding of the start relay R755; and prepares, 
at the contacts 773, a path traced hereinafter 
for short-circuiting the lower winding of the 
start relay R755. Further the connect relay R770 
Completes, at the contacts 779, a further con 
nection between the position equipment at the 
first operator position 900 and the selector 820 by 
way of the conductor. C707 in the cable 90, the 
contacts 9 and the conductor C807 extending 
by Way of the finder 700 and the trunk. 82 to 
the Selector 820. At this time the switching link 
800 is operatively associated with the cable 90 
extending to the first operator position 900 and 
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the finder 700 of the switching link I is in 
readiness to be operated in order to route a call 
to the first operator position 900. 
When the operator at the first operator posi 

tion 900 operates the group line key Klso away 
from its normal position there is completed, at the 
contacts 57 thereof, an obvious path for apply 
ing ground potential to the marking conductor 
CO76 in the cable 090. This application of 
ground potential to the marking conductor COs 
in the cable 090 marks the vertical level in the 
vertical control contact banks of the Switching 
mechanisms of the finders of the switching links, 
wherein the trunk 670 extending to the trunk cir 
cuit 600 is terminated. Also, at the contacts 

56 of the group line key K. 55, there is con 
pleted an obvious path for applying ground po 
tential to the start conductor C078 in the cable 
09 extending to the first operator position 900, 

which ground potential is forwarded by way of 
the position equipment at the first operator po 
sition 900 to the start conductor C1078 in the cable 90. This application of ground potential to the 
start conductor C078 in the cable 90 completes 
the previously mentioned circuit for energizing 
the upper winding of the start relay R755, this 
circuit extending from the grounded start con 
ductor C 078 in the cable 90 by way of the 
contacts 772', the set of switch springs S24 and 
the upper winding of R755 to battery. When 
thus energized the start relay RT55 operates to 
complete, at the contacts 755, an obvious point 
in multiple with the set of switch springs ST24 
in the previously traced circuit for energizing the 
upper winding thereof, to complete, at the con 
tacts 758, an obvious circuit for illuminating the 
supervisory lamp LT25, thereby to indicate to the 
operator at the first operator position 900 that 
the switching link 800 is busy at this time. Also 
the start relay R755 completes, at the contacts 
757, an obvious holding circuit for energizing the 
lower winding of the switching relay R730, there 
by to render the switching relay R30 exceed 
ngly fast to operate when the upper winding 
hereof is energized, the switching relay R30 be 
ng of the polarized type. Further the start relay 
R755 completes, at the contacts 757, a circuit for 
nergizing the vertical magnet M8, this circuit 
xtending from ground by way of the contacts 
57, 737, 752 and 745 and the vertical magnet 
MT 8 to battery. When thus energized the verti 
all magnet M7 f8 operates to drive the wiper set 
)f the switching mechanism Ti f 0 one step in the 
fertical direction and to complete, at the con 
acts 79, an obvious circuit for energizing the 
winding of the step relay R750, thereby to cause 
the latter relay to operate. Upon operating, the 
step relay R750 interrupts, at the contacts 752, 
the previously traced circuit for energizing the 
vertical magnet M78 and prepares, at the con 
tacts 75, a test circuit traced hereinafter for 
energizing the lower winding of the transfer re 
lay R740. The vertical magnet M78 then re 
stores to interrupt, at the contacts 79, the pre 
viously mentioned circuit for energizing the 
winding of the step relay R750, thereby to cause 
the latter relay to restore. Upon restoring, the 
step relay R750 interrupts, at the contacts 75, 
a point in the previously mentioned test circuit 
for energizing the lower winding of the trans 
ferrelay RT40 and recompletes, at the contacts 
752, the previously traced circuit for energizing 
the vertical magnet MIT 8. Accordingly, the ver 
tical magnet MT 18 and the step relay R750 inter 
act in the manner described above, thereby to 
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cause the wiper set of the mechanism 70 to be 
driven step by step in the vertical direction until 
the vertical control viper 77 engages a con 
tact in the associated vertical control' contact 
bank 78 having ground potential thereon. 

In the present example, the vertical magnet 
M8 is energized intermittently six times, 
whereupon the vertical control wiper TT engages 
the contact in the associated vertical control con 
tact bank 78 terminating the marking conductor 
CO76 having ground potential thereon, where 
upon the previously mentioned test circuit for 
energizing the lower winding of the transfer re 
lay R740 is completed. This circuit extends from 
the grounded marking conductor CO76 by way 
of the vertical control viper 77 and engaged con 
tact in the associated vertical control contact 
bank 78, the contacts 743, the lower winding of 
R740, the contacts 75 and 745 and the vertical 
magnet M78 to battery. When this series cir 
cuit is completed the vertical magnet M8 re 
mains in its operated position, thereby to retain 
the step relay RT50 in its operated position and 
the transferrelay R740 is operated shortly there 
after, the transfer relay R740 being of the slow 
to-operate type. Upon operating, the transfer 
relay R40 completes, at the contacts 742, a hold 
ing circuit for energizing the upper winding 
thereof, this circuit extending from ground by 
way of the contacts T57, 737 and 742 and the 
upper winding of R740 to battery. Further the 
transfer relay. R740 interrupts, at the contacts 
743, the previously traced series circuit for en 
ergizing the lower winding of the transfer relay 
R740 and the vertical magnet M78, thereby to 
cause the vertical magnet M78 to restore. 
Finally, the transfer relay R740 interrupts, at 
the contacts 745, a further point in the pre 
viously traced circuit for energizing the vertical 
magnet M78 and prepares, at the contacts 744, 
a circuit traced hereinafter for energizing the 
rotary magnet M20. Upon restoring, the ver 
tical magnet MT 8 interrupts, at the contacts 9, 
the previously mentioned circuit for energizing 
the winding of the step relay R750, thereby to 
cause the latter relay to restore. Upon restoring, the step relay R750 interrupts, 
at the contacts T5, a further point in the pre 
viously traced series circuit for energizing the 
lower winding of the transfer relay R40 and 
the vertical magnet MT 8 and completes, at the 
contacts 752, the previously mentioned circuit for 
energizing the rotary magnet M720. This circuit 
extends from ground by way of the contacts 57, 
T3, T52 and 44 and the rotary magnet MT20 to 
battery. When thus energized the rotary magnet 
MIT 20 operates to drive the wiper set of the 
switching mechanism 70 one step in the rotary 
direction and to complete, at the contacts 72, 
an obvious circuit for energizing the winding of 
the step relay R750, thereby to cause the latter 
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relay to operate. Upon operating, the step relay 
R750 interrupts, at the contacts 752, the previ 
ously traced circuit for energizing the rotary 
magnet MT 20, thereby to cause the rotary magnet 
M720 to restore. Accordingly, the rotary magnet 
M720 and the step relay R750 interact in the 
above-described manner, thereby to cause the 
wiper set of the switching mechanism T 10 to be 
driven step by step in the rotary direction until 
the control wiper T 3 of the wiper set of the 
switching mechanism Ti 0 engages the contact in 
the associated contact set terminating the con 
trol conductor C673 of the trunk 670; whereupon 
a circuit is completed for energizing in series the 
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upper winding of the switching relay R730 in the 
finder 00 and the upper Winding of the cutoff 
relay R60 in the trunk circuit 600. This circuit 
extends from ground by way of the contacts 5, 
the upper winding of R30, the contacts 762, the 
control wiper 3 of the switching mechanism 
70, the control conductor C673 of the trunk 670, 
the contacts 622 and the upper winding of R60 
to battery. When this series circuit is completed 
the switching relay R30 operates exceedingly 
fast, thereby to interrupt, at the contacts 737, a 
further point in the previously traced circuit for 
energizing the rotary magnet MIT20 in order posi 
tively to prevent further operation of the switch 
ing mechanism 7 O. Also the switching relay 
R730 completes, at the contacts 735, a holding 
circuit for energizing the intermediate winding 
thereof, this circuit extending from ground by 
way of the contacts 75 and 35 and the inter 
mediate winding of R730 to battery. Further the 
switching relay R730 completes, at the contacts 
736, an obvious path for short-circuiting the up 
per winding thereof, thereby to decrease the se 
ries resistance of the previously traced circuit for 
energizing the upper winding of the cutoff relay 
R60, whereupon the latter relay is operated. 
Upon operating, the cutoff relay R60 completes, 
at the contacts 63, a holding circuit for ener 
gizing the lower winding thereof, this circuit ex 
tending from ground by way of the contacts 645 
and 63 and the lower winding of R60 to bat 
tery. Further the cutoff relay R60 completes, 
at the contacts 62, a multiple point in the pre 
viously traced circuit for energizing the upper 
winding thereof, interrupts, at the contacts 64, 
the initial path for applying battery potential to 
the control conductor C683 of the trunk 680 and 
interrupts, at the contacts. 6, the previously 
mentioned path for causing ring-back tone cur 
rent to be returned over the trunk 680, the local 
finder-selector link 940 and the telephone line 
935 to the calling subscriber substation T4, there 
by to indicate to the subscriber thereat that the 
call has been answered at the Switchboard in the 
P. A. B. X. 30. Finally, the cutoff relay R60 in 
terrupts, at the contacts, 65, the previously 
traced multiple circuits for illuminating the 
group line supervisory lamps L.O49, L49, etc., 
at the various operator positions at the Switch 
board in order to indicate to the operators there 
at that the call on the trunk in the group of 
trunks, including the trunk 670, has been an 
swered at one of the operator positions at the 
Switchboard. 

Further the switching relay R30 completes, 
at the contacts T38, a holding circuit for ener 
gizing the lower winding of the start relay R55, 
this circuit extending from ground by Way of 
the contacts 738 and 759, the lower winding of 
R755 and the resistor 727 to battery. Finally the 
switching relay R730 completes, at the contacts 
T3 and 732, an operative connection between the 
position equipment at the first operator position 
900 and the repeater 660 in the trunk circuit 600, . 
thereby operatively to connect the first Operator 
position 900 at the switchboard to the calling 
subscriber substation T4. More particularly, the 
position equipment at the first operator position 
900 is connected by way of the line conductors 
Co2 and CTO4 in the cable 90, the contacts 2 
and 775 and the contacts 73 and 732 to the line 
wipers 7 and 7.2 of the switching mechanism 
T0. Further this connection extends from the 
line wiper T if of the switching mechanism 0 by 
way of the line conductor CST of the trunk 670, 
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the winding 663 of the repeater 660, the contacts 
642 and 644, the winding 664 of the repeater 660 
and the line conductor C62 of the trunk 60 
to the line wiper 72 of the switching mechanism 

O. Also the windings 663, 664 and the windings 
66, 662 of the repeater 660 are inductively 
coupled, the windings 66 and 662 of the re 
peater 660 being included in the previously traced 
loop circuit extending from the repeater 660 by 
way of the trunk 680, the local finder-selector 
link 940 and the telephone line 935 to the calling 
subscriber substation T4. Hence, at this time, 
an operative connection is completed between the 
calling subscriber substation T4 and the first 
operator position 990 at the switchboard in the 

. P. A. B. X30, whereupon the operator at the first 
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operator position 900 is advised concerning the 
extension of the call, and then extends the call 
in a manner more fully explained hereinafter. 

After the operator at the first operator position 
900 answers the call she returns the group line 
key K55 back to its normal position, thereby to 
interrupt, at the contacts if S thereof, the pre 
viously mentioned path for applying ground po 
tential to the marking conductor COTS in the 
cable 1090 in order to remove the marking from 
the corresponding contacts in the vertical control 
contact banks in the switching mechanisms of 
the finders of the Switching links. Also, at the 
contacts i 56 of the group line key Kl 155, the 
previously mentioned path for applying ground 
potential to the start conductor CO78 in the 
cable 109 is interrupted, thereby to interrupt 
the previously traced circuit for energizing the 
upper winding of the start relay R755, the latter 
relay remaining in its operated position at this 
time due to the completed holding circuit for 
energizing the lower winding thereof. . 

in view of the foregoing explanation of the 
mode of operation of the finder 700 of the Switch 
ing link 800 in the group of switching links asso 
ciated with the first operator position 900 to seize 
the trunk 670, it will be understood that the finder 
90.3 of the switching link 902 in this group of 
switching links is operative in a similar manner 
to find the trunk 670. In other words, the oper 
ator at the first operator position 900 may answer 
the call on the trunk 670 by utilizing any one of 
the switching links in the associated group of 
switching links merely by operating the link key 
of the finder of the selected switching link in 
combination with the group line key K. 55, in 
the manner previously explained. 

After the operator at the first operator position 
900 answers the call on the trunk 60 and re 
ceives the information concerning the extension 
of the call she operates the key. Sender apparatus 
in the position equipment at the first operator 
position 900, thereby to control the operation of 
the selector of the selected switching link. More 
particularly, assuming that the call on the trunk 
670 is answered at the first operator position 
900 by utilizing the switching link 800, the 
selector 820 is controlled in Order to seize One 
of the trunks accessible thereto, after which the 
call is extended by way of the seized trunk to its 
destination. After extending the call to its 
destination the operator at the first operator po 
sition 900 returns the talk key KT80 of the finder 
OO of the switching link 800 back to its normal 

position, thereby to interrupt, at the contacts T86 
thereof, the previously traced holding circuit for 
energizing the lower winding of the connect 
relay RTO and to interrupt, at the contacts 82, 
85 and 78, the previously traced connections 
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between the various conductors in the cable O 
and the various conductors extending by Way of 
the finder Oe and the trunk 2 to the selector 
2. The connect relay RTO then restores to in 

terrupt, at the contacts 77, 74 and 772, TTS, 
the previously traced connections between the 
finder 700 and the selector 20 and the position 
equipment at the first Operator position 900. Also 
the connect relay R770 completes, at the con 
tacts 3 and 6, a direct connection between 
the finder 700 and the selector 820, thereby to 
complete an established connection, including the 
calling Subscriber substation T4, the telephone 
line 935, the local finder-selector link 940, the 
trunk 680, the trunk circuit 600, the trunk 670 
and the switching link 800 independent of the 
first operator position 900. Further the connect 
relay R70 completes, at the contacts ti ”, an 
obvious multiple circuit for illuminating the 
supervisory lamp Ll 25 and interrupts, at the con 
tacts 3', a further point in the previously men 
tioned path for short-circuiting the lower winding 
of the start relay R55. Further it is noted that, 
at the contacts 784 of the talk key K780 of the 
finder of the Switching link 800, there is prepared 
a circuit traced hereinafter for illuminating the 
supervisory lamp L26. 
The supervision and release of the established 

connection, including the Switching link 800, is 
primarily under the control of the operator at the 
first operator position 900 and is effected in the 
manner explained in the previously mentioned 
Woss and Crocker patent. 
More particularly, when a release. Operation is 

performed at the calling subscriber substation T4 
the local finder-selector link 9 is released and 
the line circuit 936 is controlled, thereby to mark 
the telephone line 935 extending to the sub 
scriber substation T4 as idle to the local con 
nectors having access thereto. When the local 
finder-selector link 940 is released the previously 
traced circuit for energizing the upper and lower 
windings of the line relay R630 in the trunk cir 
cuit 600 is interrupted, thereby to cause the lat 
ter relay to restore. Upon restoring, the line re 
lay R630 completes, at the contacts 633, a cir 
cuit for energizing the lower winding of the re 
call relay R650, this circuit extending from 
ground by way of the contacts, 624 and 633 and 
the lower winding of R650 to battery. When thus 
energized the recall relay R650 operates to Com 
plete, at the contacts 65, a holding circuit for 
energizing the upper winding thereof and for 
illuminating the supervisory lamp L26, this cir 
cuit extending from ground by way of the con 
tacts 623, the upper winding of R650, the contacts 
65, the control conductor C64 of the trunk 670, 
the control wiper 4 of the switching mecha 
nism 0, the conductors C804 and C83 in the 
finder 700, the contacts 84 of the talk key K780 
of the finder 700 and the Supervisory lamp L26 
to battery. The illumination of the Supervisory 
lamp L26 indicates to the operator at the first 
operator position 900 that the established con 
nection routed by way of the switching link 800 
has been released. m 
Also the line relay R.630 interrupts, at the con 

tacts 632, the previously mentioned circuit for 
energizing the winding of the hold relay R60, 
thereby to cause the latter relay to restore short 
ly thereafter, the hold relay R640 being of the 
slow-to-release type. Upon restoring, the hold 
relay R640 interrupts, at the contacts 642 and 644, 
the previously mentioned direct Connection be-, 
tween the windings. 663 and 66 of the repeater 
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8, completes, at the contacts 43, an obvious 

path for applying battery potential by way of the 
resistor to the line conductor C62 of the 
trunk BTO and completes, at the contacts B4, an 
obvious path for applying ground potential to the 
line conductor CT of the trunk 70, the appli 
cation of ground and battery potentials to the 
line conductors C6 and C62 of the trunk 60 
being utilized for supervisory purposes. Further 
the hold relay R640 interrupts, at the contacts 
645, the previously traced multiple circuit for 
energizing the winding of the start relay Rs20 
and the lower winding of the cutoff relay R60, 
thereby to cause the start relay Rs.20 to restore 
shortly thereafter, the latter relay being of the 

However, the cutoff relay 
R6 remains in its operated position due to the 
completed circuit for energizing the upper wind 
ing thereof. Upon restoring, the start relay R620 
interrupts, at the contacts 62 and 623, the previ 
ously mentioned paths for applying battery and 
ground potentials to the line conductors C62 and 
C6 of the trunk 6 O. Also the start relay R620 
interrupts, at the contacts 624, the previously 
traced circuit for energizing the lower winding 
of the recall relay R650 and interrupts, at the 
contacts 623, the previously traced holding circuit 
for energizing the upper winding of the recall re 
lay R650, thereby to cause the recall. relay R650 
to restore. m 

The operator at the first operator position 900 
then operates the talk key K80 of the finder 
700 away from its normal position, thereby to 
cause reoperation of the connect relay RTO in 
the finder 700, in the manner previously ex 
plained. Upon reoperating, the Connect relay 
R770 again connects the position equipment at 
the first operator position 900 to the switching 
link 800, thereby to enable the operator at the 
first operator position 900 to release the switch 
ing link 800. 
In order to release the switching link 800 the 

operator at the first operator position 900 con 
trols the position equipment thereat, thereby to 
cause ground potential to be applied to the re 
lease conductor C708 in the cable 90. This ap 
plication of ground potential to the release con 
ductor C708 in the cable 90 completes a path 
for Short-circuiting the lower Winding of the 
start relay R755, this path extending from the 
grounded release conductor C708 in the cable 90 
by way of the contacts 3', the lower winding 
of R755 and the contacts 759 and 738 to ground. 
When the lower winding of the start relay R755 
is thus short-circuited the latter relay restores, 
At this point it is noted that, when the wiper 

set of the switching mechanism 70 of the finder 
00 is driven one step in the vertical direction, 

the sets of switch springs S.23 and S724 are 
respectively actuated into engagement and dis 
engagement. When the set of switch springs 
S.23 is actuated into engagement a circuit traced 
hereinafter is prepared for energizing the release 
magnet M7.22; and when the set of switch springs 
S24 is actuated into disengagement the pre 
viously traced original circuit for energizing the 
upper winding of the start relay R755 is inter 
rupted. Accordingly, upon restoring, the start 
relay R755 interrupts, at the contacts 759, the 
previously traced path for short-circuiting the 
lower winding thereof and completes, at the con 
tacts 756, the previously mentioned circuit for 
energizing the release magnet MT 22, the last 
mentioned circuit extending from ground by way 
of the contact 756, the set of switch springs S723 
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and the release magnet M22 to battery. When 
thus energized the release magnet M22 operates 
to release the wiper set of the switching mecha 
nism 70, whereupon the wiper set of the switch 
ing mechanism fo is returned to its normal 
position. Also upon restoring, the start relay 
R755 interrupts, at the contacts 757, the pre 
viously traced holding circuit for energizing the 
upper winding of the transfer relay R40 and 
the previously traced holding circuit for ener 
gizing the intermediate switching relay R730, 
thereby to cause the latter relays to restore. 
When the wiper set of the switching mechanism 
70 is returned to its normal position the sets 
of switch springs S723 and S724 are respectively 
actuated into disengagement and engagement. 
When the set of switch springs S723 is actuated 
into disengagement the previously traced circuit 
for energizing the release magnet M22 is inter 
rupted, thereby to cause the release magnet M22 
to restore. Finally, the start relay R755 inter 
rupts, at the contacts 758, the previously traced 
original circuit for illuminating the Supervisory 
lamp L725, thereby to cause the supervisory lamp 
L725 to be extinguished when the selector 820 is 
released in order to indicate that the switching 
link 800 is idle at this time. Also, the release of 
the selector 820 is under the control of the op 
erator at the first operator position 900, and is 
effected in the manner explained in the previous 
ly mentioned Woss and Crocker patent. When 
the selector 820 is released the previously men 
tioned alternative circuit for illuminating the 
supervisory lamp L725 is interrupted, as previous 
ly explained. 
The operator at the first Operator position 900 

then returns the talk key K. 80 of the finder 700 
of the switching link 800 back to its normal posi 
tion, thereby to interrupt, at the contacts 86 
thereof, the previously traced holding circuit for 
energizing the lower winding of the connect relay 
R770, whereupon the latter relay restores. At 
this time, both the finder 700 and the selector 
820 of the switching link 800 are completely re 
leased and the switching link 800 is available 
for further use. 
When the finder 700 of the switching link 800 

is released the previously traced circuit for ener 
gizing the upper winding of the cutoff relay R60 
in the trunk circuit 600 is interrupted, thereby 
to cause the latter relay to restore. Upon restor 
ing, the cutoff relay R60 recompletes, at the 
contacts 64, the previously mentioned path for 
applying battery potential by way of the resistor 
6 to the control conductor C683 of the trunk 
680 in order to mark the trunk 680 as idle to the 
local finder-selector links having access thereto. 
At this time, the apparatus utilized in the es 

tablished connection between the calling Sub 
scriber substation T4 and the first operator posi 
tion 900 at the Switchboard is completely released 
and available for further use. 

Similarly, it will be understood that an opera 
tor at any other operator position at the Switch 
board in the P. A. B. X 30 may answer the call 
on the trunk 670. For example, the operator at 
the last operator position 90 may answer the 
call on the trunk 670 by operating the group line 
key Ki 055 away from its normal position after 
selecting one of the switching links in the asso 
ciated group. More particularly, when the Opera 
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tor at the last operator position 90 operates the 
group line key Kl 055 away from its normal posi 
tion there is completed, at the contacts fo5 
thereof, an obvious path for applying ground po 
tential to the marking conductor CO76 in the ca 75 

9 
ble 1090, thereby to complete a path substantially 
identical to that previously traced for marking 
the vertical level in the contact banks of the 
Switching mechanisms of the finders of the . 
switching links wherein the trunk 670 is termi 
nated. Also, at the contacts. O56 of the group 
line key K055, there is completed an obvious 
path for applying ground potential to the start 
conductor COO in the cable 092 extending to 
the position equipment at the last operator posi 
tion 90. This application of ground potential 
to the start conductor COO in the cable 092 
causes ground potential to be forwarded by way 
of the position equipment at the last operator 
position 90 and the start conductor, not shown, 
in the cable 9 into the finder of the selected 
switching link, thereby to cause operation of the 
finder of the selected Switching link, in the man 
ner previously explained, whereupon an operative 
connection is completed between the calling sub 
scriber substation T4 and the last operator posi 
tion 90. After the call is answered at the last 
Operator position 90 the operator thereat returns 
the group line key Kl 055 to its normal position, 
thereby to interrupt, at the contacts fo57 and 
1056, respectively, the previously mentioned paths 
for applying ground potential to the marking 
conductor C076 in the cable O90 and to the 
start conductor COTO in the cable 092, for the 
purpose previously explained. After the operator 
at the last operator position 9 O answers the call 
on the trunk 670 she is advised concerning the 
extension of the call and then operates the posi 
tion equipment at the last operator position 9 O 
in order to cause the call to be extended in the 
manner previously explained. The extension, 
Supervision and release of the connection at the 
last operator position 90 are the same as that 
previously explained in connection with the first 
operator position 900. 
Call from the central office to the P. A. B. X 
In order to extend a call from the central 

office 20 to the switchboard in the P. A. B. X 30, 
the operator at the operator position 240 in the 
central office 20 first selects an idle trunk line 
in the group of trunk lines extending from the 
central office 20 to the P. A. B. X 30, such as the 
trunk line 205, and then operates the apparatus 
at the operator position 240, thereby to cause 
ringing current to be projected over the trunk 
line 205. The projection of ringing current over 
the trunk line 205 completes a circuit for ener 
gizing the upper winding of the ring-up relay 
R30 in the incoming trunk line circuit 300, this 
circuit extending from the line conductor C206 
of the trunk line 205 by way of the contacts 33, 
the condenser 343, the contacts 3 and the 
upper winding of R30 to the line conductor C207 
of the trunk line 205, the line conductors C206 
and C20 of the trunk line 205 having ringing 
voltage impressed therebetween. When thus 
energized the ring-up relay R30 operates to 
complete, at the contacts 32, a holding circuit 
for energizing in series the lower winding there 
of and the lower winding of the start relay R320, 
this circuit extending from ground by way of the 
lower winding of R30, the contacts 32 and 335 
and the lower winding of R320 to battery. When 
this holding circuit is completed the ring-up relay 
R30 remains in its operated position while the 
start relay R320 operates. Also the ring-up relay 
R30 interrupts, at the contacts 3 , the pre 
viously traced original circuit for energizing the 
upper winding thereof. Upon operating, the start 
relay R320 completes, at the contacts 323, a path 
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for applying battery potential by way of the up 
per winding thereof to the control conductor C353 
of the trunk 350, thereby to mark the rotary 
position of the trunk 350 in the main contact 
banks of the switching mechanisms of the finders 
of the switching links having access thereto. 
Further the start relay R320 completes, at the 
contacts 324, an obvious path for applying ground 
potential to the control conductor C356 in the 
cable O90, thereby to complete obvious multiple 
circuits for illuminating the group line Super 
visory lamps L048, Lil 8, etc., at the various 
operator positions at the Switchboard in Order 
to indicate to the operators thereat that there is 
an incoming call from the central office 20 to the 
P. A. B. X. 30 on one of the trunks in the group 
of trunks, including the trunk 350. 
This call may be answered at any one of the 

operator positions at the Switchboard. For ex 
ample, in order to answer the call on the trunk 
350 at the first operator position 900, the Operator 
thereat operates the group line key K. 50 away 
from its normal position, thereby to complete, 
at the contacts 5 thereof, the previously traced 
path for applying ground potential to the start 
conductor CO78 in the cable 09 extending to 
the first operator position 900 in order to initiate 
operation of the finder of the previously selected 
switching link in the associated group of Switch 
ing links. Also, at the contacts 52 of the group 
line key K. 50, there is completed an obvious 
path for applying ground potential to the mark 
ing conductor C073 in the cable 090, thereby to 
mark the vertical level in the vertical control 
contact banks of the Switching mechanisms of 
the finders of the Switching links, wherein the 
trunk 350 extending to the incoming trunk line 
circuit 300 is terminated. 
The operation of the finder of the selected 

Switching link in the group of Switching links 
associated with the first operator position 900 
to seize the trunk 350 is substantially the same 
as that previously explained; and after the trunk 
350 is seized by the finder of the selected Switch 
ing link the group line key Kf 50 is returned to 
its normal position, thereby to interrupt, at the 
contacts 5 and 52 thereof, the previously 
traced path for applying ground potential re 
spectively to the start conductor C078 in the 
cable 109 and to the marking conductor C073 
in the cable O90. 
When the finder of the Selected link asso 

ciated with the first Operator position 900 seizes 
the trunk 350 ground potential is applied to the 
control conductor C353 thereof, thereby to com 
plete an obvious holding circuit for energizing 
the upper winding of the start relay R320 and 
to complete an obvious circuit for energizing the 
winding of the cutoff relay R330. When thus 
energized the cutoff relay R330 operates to com 
plete, at the contacts 333, an obvious holding cir 
cuit for energizing the winding thereof and to 
interrupt, at the contacts 335, the previously 
traced holding circuit for energizing the lower 
winding of the ring-up relay R30 in series with 
the lower winding of the start relay R320, thereby 
to cause the ring-up relay R30 to restore, ring 
ing voltage being impressed between the line Con 
ductors C206 and C207 of the trunk line 205 only 
momentarily by the operation of the apparatus 
at the operator position 240 in the Central office 
20. Also the cutoff relay R330 interrupts, at the 
contacts 336, the previously mentioned path for 
applying ground potential to the control Con 
ductor C356 in the cable i 090, thereby to inter 
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rupt the previously traced multiple circuits for 
illuminating the group line supervisory lamps 
L1048, Li 148, etc., at the various operator posi 
tions at the switchboard in order to indicate to 
the operators thereat that the call on the trunk 
in the group of trunks, including the trunk 350, 
has been answered at one of the operator posi 
tions at the switchboard. Finally the cutoff relay 
R330 completes, at the contacts 332, an opera 
tive connection between the operator position 240 
in the central office 20 and the repeater 340 in 
the incoming trunk line circuit 300, this connec 
tion extending from the line conductor C206 of 
the trunk line 205 by way of the contacts 332, 
the windings 34 of the repeater 340 and the 
contacts 322 to the line conductor C20 of the 
trunk line 205, the line conductors C206 and 
C207 of the trunk line 205 being operatively Con 
nected to the operator position 240 in the cen 
tral office 20. Also it is noted that the windings 
34 and 342 of the repeater 340 are inductively 
coupled, thereby to establish a connection between 
the trunk line 205 extending from the operator 
position 240 in the central office 20 to the incom 
ing trunk line circuit 300 and the trunk 350 
seized by the finder of the Switching link opera 
tively associated with the first operator position 
900. 
The subsequent extension and Supervision of 

the connection at the first operator position 900 
are the same as that previously explained. The 
release of the established connection is initiated 
by the operator at the operator position 240 in 
the central office 20 and is accomplished when 
the operator at the operator position 240 operates 
the apparatus thereat, thereby to cause ring-off 
current to be projected over the trunk line 205. 
The projection of ring-off current over the line 
conductor C205 completes an alternative circuit 
for energizing the upper winding of the ling-up 
relay R30, this circuit extending from the line 
conductor C206 of the trunk line 205 by way of 
the contacts 32, the condenser 343, the contacts 
3 and the upper winding of R30 to the line 
conductor C207 of the trunk line 205, the line 
conductors C206 and C207 of the trunk line 205 
having ring-off potential impressed therebetween 
at the operator position 240 in the central office 
20. When thus energized the ring-up relay R30 
operates to complete, at the contacts 32, a hold 
ing circuit for energizing the lower winding 
thereof in series with the supervisory lamp L727, 
this circuit extending from ground by way of the 
winding of R30, the contacts 3f2 and 334, the 
control conductor C355 of the trunk 350, the con 
trol wiper 74 of the switching mechanism 70 of 
the finder 700, the conductors C804 and C83 of 
the finder 700, the contacts 784 of the talk key 
K780 and the Supervisory lamp L726 to battery. 
The operator at the operator position 250 in the 
central office 20 then operates the apparatus 
thereat, thereby to interrupt the projecticn of 
ring-off current over the trunk line 205 in order 
further to interrupt the previously traced circuit 
for energizing the upper winding of the ring-up 
relay R30. The illumination of the supervisory 
lamp LT26 indicates to the operator at the first 
operator position 900 that the established con 
nection routed by way of the switching link 800 
has been released, whereupon the operator at the 
first operator position 900 effects the release of 
the Switching link 800, in the manner previously 
explained. 
When the Switching mechanism O in the 

finder 700 of the switching link 800 is released 
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the previously traced multiple hofding circuit for 
energizing the upper winding of the start relay 
R320 and the winding of the cut-off relay R330 
is interrupted, thereby to cause the start relay 
R320 to restore immediately and to cause the cut 
of relay R330 to restore shortly thereafter, the 
cutoff relay R330 being of the slow-to-release 
type. Also when the switching mechanism 0 
in the finder 700 of the switching link 800 is 
released the previously traced holding circuit for 
energizing the lower winding of the ring-up relay 
R30 is interrupted, thereby to cause the latter 
relay to restore. At this time the equipment 
utilized in the established connection between 
the operator position 240 in the central office 20 
and the first operator position 900 in the 
P. A. B. X 30 is completely released and available 
for further use. s - 

Also it is noted that the operator at any other 
operator position at the switchboard in the 
P. A. B. X 30 may answer the call on the trunk 
350. For example, the operator at the last oper 
ator position 90 may answer the call on the 
trunk 350 by operating the group line key K050 
in combination with the talk key of the finder of 
one of the switching links in the group of switch 
ing links individually associated with the last 
operator position 9 fo. More particularly, the 
group line key K050 is operated away from its 
normal position, thereby to complete, at the Con-. 
tacts 1052 thereof, an obvious path for apply 
ing ground potential to the marking conductor 
COT3 in the cable fo90 in order to mark the 
vertical level in the contact banks of the switch 
ing mechanisms of the finders of the Switching 
links, wherein the trunk 350 is terminated. Also, 
at the contacts 05 of the group line key K050, 
there is completed an obvious path for applying 
ground potential to the start coaductor COO 
in the cable 092 extending to the last Operator 
position 9 to, thereby to initiate operation of the 
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R320, this circuit extending from ground by way 
of the contacts 44 and 433 and the winding of 
R20 to battery. When thus energized the start 
relay R420 operates to complete, at the contacts 
23, an obvious path for applying ground po 

tential to the control conductor C464 of the trunk 
460, thereby to mark the trunk 460 as busy to 
the selectors of the switching links having access 
thereto. Also the start relay.R.420 completes, at 
the contacts 424 and 425, obvious paths for ap 
plying ground potential to the control conductors 
C67 and C468, respectively, in the cable O90. 
The application of ground potential to the con 
trol conductor C461 in the cable 090 completes 
obvious circuits for illuminating, the individual 
line busy lamps L046, Ll 46, etc., at the various 
operator positions at the switchboard in the 
P. A. B. X30, thereby to indicate to the oper 
ators.thereat that the trunk line 20 extending 
between the P. A.B. X. 30 and the I. B. x 40 is 
busy at this time. The application of ground 
potential to the control conductor C468 in the 
cable 090 completes obvious circuits for illumin 
ating the individual line answer lamps L.04, 
Li 14T, etc., at the various operator positions at 
the switchboard in the P. A. B. X 30, thereby to 
indicate to the operator thereat that there is a 
call waiting to be answered on the trunk 460 
operatively associated, by the trunk line circuit 
400, with the trunkline 20. 
The call on the trunk 460 may be answered at 

any one of the operator positions at the switch 
board in the P. A. B. X. 30. For example, in 
order to answer the call on the trunk 460 at the 

40 

finder of the selected switching link in the group 
of switching links individually associated with 
the last operator position 90. The subsequent 
operation of the apparatus at the last operator. 
position 910 to answer, to extend and to super 
vise the established connection, and the subse 
quent release of the established connection are, the same as that previously explained. 

Call from the I. B. X to the P. A. B. X 
In order to extend a call from the I. B. X 40 

to the switchboard in the P. A. B. X 30, the 
operator at the operator position 260 in the I.B.X. 
40 first selects an idle trunk line in the group 
of trunk lines extending between the I. B. X 40 
and the P. A. B. X 30, such as the trunk line 
20, and then establishes a connection thereto. 
When a connection is established at the operator 
position 260 to the trunk line 20, a circuit is 
completed for energizing in series the upper and 
lower windings of the line relay R40 in the 
trunk circuit 400, this circuit extending from 
ground by way of the upper winding of R440 
and the winding 45 of the repeater 450 to the 
line conductor C2 of the trunk line 20; and 
from battery by way of the lower winding of 
R440 and the winding 452 of the repeater 450 to 
the line conductor C2 2 of the trunk line 20, 
the line conductors C2 and C212 of the trunk 
line 20 being connected together at the operator 
position 260 in the I.B.X40. 
"When thus energized the line relay R440 op 

erates to complete, at the contacts 4, a cir 
cuit for energizing the winding of the start relay 
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first operator position 900, the operator thereat 
operates the individual line key, Kf65 in com 
bination with the talk key of the finder of a 
selected one of the switching links in the group 
of switching links individually associated with 
the first operator position 900. Assuming that 
the switching link. 800 is selected at this time, 
the talk key K780 of the finder 700 of the switch 
ing link 800 is operated away from its normal 
position, in the manner previously explained. 
- When the individual line key K65 is oper 

ated away fron its normal position, there is 
completed at the contacts 67 thereof an obvi 
ous path for applying battery potential by way of 
the resistor 22 to the marking conductor 
Ci 080 in the cable fo90, thereby to mark the 
rotary position of the contact sets in the con 
tact banks of the switching mechanisms of the 
finders of the switching links in the group of 
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switching links individually associated with the 
first operator position .900, wherein the trunk 
460 is terminated. Also, at the contacts 66 of 
the individual line key K65, there is completed 
an obvious circuit for energizing in series the 
winding of the line marking relay RTO 
and the upper winding of the lockout relay 
R. 25. When thus energized, the lockout relay 
Rf 25 and the line marking relay R. To operate. 
Upon operating, the lockout relay R25 com 
pletes at the contacts 26 an obvious holding 
circuit for energizing in series the lower winding 
thereof and the winding of the line. marking 
relay R? 70, whereby both the upper and lower 
windings of the lockout relay R25 are ener 
gized in multiple series relationship with respect 
to the winding of the line marking relay R.O. 
Also, upon operating, the lockout relay R25 
completes at the contacts 29 an obvious path 
for applying ground potential to the start con 
ductor Ci 078 in the cable 09 i extending to the 
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first operator position 900, thereby to complete 
the previously traced circuit for energizing the 
upper winding of the start relay R755 in the 
finder 700 of the selected Switching link 800 in 
order to initiate operation of the finder 700 in 
the manner previously explained. . Further, the 
lockout relay R25 completes at the contacts 
28 an obvious path for applying ground po 

tential to the control conductor COTT in the 
cable 09f extending to the first operator posi 
tion 900, thereby to complete an obvious path 
for applying ground potential to the control con 
ductor C 077 in the cable 90 extending to the 
first operator position 900. This application of 
ground potential to the control conductor C07 7 
in the cable 90 completes an obvious circuit for 
energizing the winding of the test relay R76 in 
the finder 700, thereby to cause operation there 
of. Upon operating, the test relay, R760 inter 
rupts at the contacts 762 the previously traced 
connection between the control wiper 3 of the 
switching mechanism 70 and the upper winding 
of the switching relay R730, and completes at the 
Contacts 76 an obvious connection between the 
control wiper 75 of the switching mechanism 
TO and the upper winding of the Switching re 
lay R730. Accordingly, the operated test relay 
R760 transfers the upper winding of the switch 
ing relay R730 from the control wiper 73 to the 
control wiper 75 of the switching mechanism. TO 
for a purpose more fully explained subsequently. 
Further, the lockout relay R25 completes at 
the contacts 27 an obvious path for applying 
ground potential to the marking conductor CfO74 
in the cable O90, thereby to mark the vertical 
level in the contact banks of the switching mech 
anisms of the finders of the switching links, 
wherein the trunk 460 is terminated. - 
Upon operating, the line marking relay R? 7 

completes at the contacts f4 an 'obvious path 
for applying ground potential to the control con 
ductor C466 in the i cable 090, thereby to com 
plete an obvious holding circuit for energizing the 
winding of the start relay R420 in the trunk 
circuit 400. Also, the line marking relay R70 
interrupts at the contacts f , 72, 73, etc., 
obvious paths for applying battery potential by 
Way of the resistor. 93 to the various marking 
conductors including the marking conductors 
C080, C 082, etc., for a purpose more fully ex 
plained hereinafter. 
At this point, it is noted that, when the previ 

ously mentioned circuit for energizing the upper 
and lower windings of the lockout relay R25 
in multiple series relationship with respect to the 
winding of the line marking relay RTO is com 
pleted, incident to the operation of the individual 
line key Ki65 and the lockout relay R? 25, re 
sistance ground potential is applied by Way of the 
lower winding of the lockout relay R25, the 
contacts 26, and the contacts f 66 of the in 
dividual line key K65 to the control conductor 
C 64. This application of resistance ground po 
tential to the control conductor Clf 64 positively 
prevents the upper winding of any of the other 
lockout relays in the group of lockout relays in 
cluding the lockout relay Ril 25 from being ade 
quately energized in order to cause operation 
thereof due to the facts that the resistance of 
the lower winding of the lockout relay R? 25 is 
extremely low and that each of the lockout re 
lays in this group of lockout relays is of the 
marginal type. Thus it will be understood that, 
when any one of the individual line keys Kl 065, 
K6S, etc., in this group of individual line keys 
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is operated, the associated lockout relay RiO25, 
R25, etc., is operated only in the event that 
there is no previously operated lockout relay in 
this group of lockout relays and, upon operat 
ing, the lockout relay in this group of lockout 
relays positively prevents operation of any other 
lockout relay in this group of lockout relays. 
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The finder 700 of the selected Switching link 
800 then operates in the manner previously ex 
plained, thereby to cause the Switching mecha 
nism 70 to seize the trunk 460; whereupon a 
circuit is completed for energizing the upper 
winding of the switching relay R30 in the finder 
700, this circuit extending from ground by way 
of the contacts 757, the upper winding of R730, 
the contacts 76 and 733, the control wiper 75 
of the switching mechanism 0, the marking 
conductor C 080 in the cable fos0, the contacts 

67 of the individual line key. Kf65 and the 
resistor i? 22 to battery. When thus energized 
the switching relay R730 operates to interrupt, 
at the contacts 733, the previously traced circuit 
for energizing the upper winding thereof and to 
complete, at the contacts 35, the previously 
traced holding circuit for energizing the interme 
diate winding thereof. - f 
After the finder 700 of the selected Switching 

link 800 operates to seize the trunk 460 the oper 
ator at the first operator position 900 returns the 
individual line key K 65 to its normal position, 
thereby to interrupt, at the contacts 67 thereof 
the previously mentioned path for applying bat 
tery potential by way of the resistor 22 to the 
marking conductor C080 in the cable O90, and 
to interrupt at the contacts 66 thereof the pre 
viously mentioned holding circuit for energizing 
the upper and lower windings of the lockout re 
lay.R. 25 in multiple series relationship with re 
spect to the winding of the line marking relay 
R 70, whereupon these relays restore. Upon re 
storing, the lockout relay R25, interrupts at the 
contacts. 28 and 29, respectively, the previ 
ously traced circuit for energizing the upper 
winding of the start relay R755 and the previ 
ously traced circuit for energizing the winding of 
the test relay R. 60 in the finder 700. The start 
relay R755 remains in its operated position; how 
ever, the test relay R760 restores. Upon restor 
ing the test relay R760 completes at the contacts 
762 a circuit for energizing the winding of the 
cut-off relay R430 in the trunk circuit 400, this 
circuit extending from ground by Way of the con 
tacts 757, 736 and 62, the control wiper 73 of 
the Switching mechanism 70, the control con 
ductor C463 of the trunk 460, the contacts 42 
and 4 and the winding of R430 to battery, 
When thus energized the cutoff relay R430 oper 
ates to complete, at the contacts 43, an obvious 
holding circuit substantially identical to that 
previously traced for energizing the winding 
thereof and to interrupt, at the contacts 433, 
the previously traced circuit for energizing the 
winding of the start relay R420, thereby to cause 
the latter relay to restore. Upon restoring, the 
start relay R420 interrupts, at the contacts 425, 
the previously mentioned path for applying 
ground potential to the control conductor C468 
in the cable 090, thereby to interrupt the previ 
ously traced circuits for illuminating the indi 
vidual line answer lamps L047, Lf 47, etc., at 
the various operator positions at the switchboard 
in order to indicate to the operators thereat 
that the call on the trunk 460 has been answered 
at One of the Operator positions at the switch 
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board. Also the cutoff relay R438 completes, 
at the contacts $35, an alternative path for apply 
ing ground potential to the control conductor 
C6 in the cable (296, thereby to retain com 
pleted the previously mentioned circuits for ill 
luminating the individual line busy lamps I 0.66, 
Ll 46, etc., at the various operator positions at 
the switchboard. Further the cutoff relay RS30 
completes, at the contacts 432, a circuit for ener 
gizing the winding of the control relay R4, 
this circuit extending from ground by Way of the 
contacts 44 and 832 and the winding of R80 
to battery. When thus energized the control re 
lay R40 operates to complete, at the contacts 
43, a holding circuit for energizing the winding 
thereof, this circuit extending from ground by 
way of the contacts 36 and 43 and the winding 
of RO to battery. 

Further, the lockout relay Rf 25 interrupts at 
the contacts 2 the previously mentioned path 
for applying ground potential to the marking 
conductor C073 in the cable 090. Upon re 
storing, the line marking relay R? 70 interrupts 
at the contacts 78 the previously mentioned 
path for applying ground potential to the control 
conductor C466 in the cable O90, thereby to in 
terrupt the previously traced holding circuit for 
energizing the Winding of the start relay R42 in 
the trunk circuit 580 as previously explained. 
Further, the life marking relay R. Ši recom 
pletes at the contacts à l'ºÀ, à 72, à 978, etc., the 
previously mentioned paths for applying attery 
potential by way of the resistor 893 to the vari 
ous marking conductors including ühe narking 
conductors C à 38, C?82, etc. The applicatio 
of battery potentiai by way of the resistor a 93 
to the marking conductor C39 in the cable 869 
complètes a pat?n including the control Wiperº iš 
of the SWitching mechanism º and the con 
tacts 33 for applying battery potentiai to the 
conductor C885 extending by way of the finder 

and the trunk 32 to the selector 336, the 
test relay RS 6 being restored at this tine to 
interrupt at the contacts 63 an obvious gain for 
applying ground potential to the conductor C885. 
This application of battery potentia: to the cois 
ductor C335 extending by way of the finder E. 
and the trunk 82 to the Selector 323 caüses oper 
ation of meter apparatus, not showWin, in the se 
lector 820, thereby to register the answering of a, 
call at the first operatorº position ?i ? ? upora a 
trunk in the group of trunks including the trunk 
i5. 

'It is noted that, after the individual line key 
K: 35 is returned to its normal position, battery 
potential is applied by way of the winding of the 
line marking relay R 70 to the control conductor 
C 64, thereby to render each of the individual 
line kevs in this group of individual line keys 
operative to cause operation of the associated 
lockout relay in this group of lockout relays. . 
The extension and Supervision of the estab 

lished connection at the first operator position 
900 are the same as that previously explained. 
The release of the established connection is initi 
ated when the operator at the operator position 
260 in the I. B. X 40 operates the apparatus 
thereat, thereby to interrupt the connection to 
the trunk line 20. When the connection to the 
trunk 2 0 is interrupted, the previously traced 
circuit for energizing the winding of the line re 
lay R440 in the trunk line circuit 400 is inter 
rupted, thereby to cause the latter relay to re 
store. Upon restoring, the line relay R440 com 
pletes, at the contacts 442, a path for applying 
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ground potential to the control conductor C465 
of the trunk 360, this path extending from 
ground by Way of the contacts 442 and 42 to the 
control conductor C465 of the trunk 4.6G. This 
application of ground potential to the control 
conductor Cé65 of the trunk 460 completes a cir 
cuit for illuminating the supervisory lamp L726 
at the first operator position 900, this circuit ex 
tending from the grounded control conductor 
C465 of the trunk 460 by way of the control wiper 
78 of the switching mechanism 70 and the con 
ductors C804 and C83 in the finder 700, the con 
tacts 88 of the talk key K780 and the supervisory 
lamp 26 to battery. The illumination of the 
Supervisory lamp L726 indicates to the operator 
at the first operator position 900 that the estab 
lished connection, including the switching link 
800, has been released. 
The Operator at the first operator position 900 

then effects the release of the switching link 800, 
in the manner previously explained. When the 
Switching mechanism 70 is released the previ 
ously traced circuit for energizing the winding of 
the cutoff relay R430 in the trunk circuit too is 
interrupted, thereby to cause the latter relay to 
restore shortly thereafter, the cutoff relay R430 
being of the slow-to-release type. Upon restor 
ing, the cutoff relay R430 interrupts, at the con 
tacts (336, the previously traced holding circuit 
ior energizing the winding of the contro relay 
R. 88, thereby to cause the latter relay to restore. 
Further the cutoff relay R360 interrupts, at the 
contacts 435, the previously mentioned path for 
applying ground potential to the control conduc 
tor C46 in the cable 996, thereby to interrupt 
the previously mentioned circuits for illuminating 
the individual line busy lamps (46, L & 6, etc., 
at the various operator positions at the switch 
board, thereby to indicate to the operators there 
at that the trunk 368 is idle at this time. The 
apparatus included in the established connec 
tion between the operator position 26G in the I.B. 
X 40 and the first operator position 806 in the 
P. A. B. X 38 is completely released and avail 
able for further use at this time. 

he call on the trunk 36 may be answered at 
any other operator position at the switchboard 
ix ihe P A. S. 2K 38. For example, the call om 
the trunk 36 may be answered at the last oper 
ato positio2 9 e at the switchboard by operat 
ing the individual line key KG (65 in combination 
with the talk key of the finder of a selected one 
of the Switching links in the group of switching 
links individually associated with the last oper 
ator position 30. More particularly, when the 
individual line key K065 is operated away from 
its normal position there is completed, at the 
contacts 06 thereof, an obvious path for apply 
ing battery potential by way of the resistor 022 
to the marking conductor C 082 in the cable 
SO90. The application of battery potential to 
the marking conductor CO82 in the cable 090 
marks the rotary position of the contact sets in 
the contact banks of the switching mechanisms 
of the finders of the switching links in the group 
of Switching links individually associated with 
the last operator position 9 fo, wherein the trunk 
60 is terminated. Also, at the contacts O66 of 
the individual line key Kl 065, there is com 
pleted an obvious circuit for energizing in series 
the upper winding of the lockout relay RO25 and 
the winding of the line marking relay RTO, 
thereby to cause operation of the lockout relay 
R025 and the line marking relay R? 70. Upon 
operating, the lockout relay RiO25 completes, at 
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the contacts fo26, an obvious holding circuit for 
energizing in series the lower winding thereof 
and the winding of the line marking relay RTO, 
whereupon the upper and lower windings of the 
lockout relay RO25 are energized in multiple 
series relationship with respect to the winding 
of the line marking relay RTO in order to pre 
vent operation of the other lockout relays in this 
group of lockout relays in the manner previously 
explained. 

Also, the lockout relay Rio 25 completes at the 
contacts O27 an obvious path for applying 
ground potential to the marking conductor 
CO74 in the cable 090. The application of 
ground potential to the marking conductor CO 
in the cable O90 marks the vertical level in the 
contact banks of the switching mechanisms of the 
finders of the switching links, wherein the trunk 
460 is terminated. Further, the lockout relay 
RO25 completes at the contacts 028 and 029, 
respectively, obvious paths for applying ground 
potential to the control conductor CO in the 
cable G92 and to the start conductor COO in 
the cable i O92. The application of ground po 
tential to the control conductor CO and to the 
start conductor COTO causes operation of the 
finder of a selected switching link in the group of 
switching links individually associated with the 
last operator position 90 in the manner pre 
viously explained. 
Upon operating, the line marking relay R 0, 

completes at the contacts 74 the previously 
mentioned path for applying ground potential 
to the control conductor C466 in the cable 0.90, 
thereby to complete the previously traced holding 
circuit for energizing the winding of the start 
relay R420 in the trunk line circuit 400 as pre 
viously explained. Further, the line marking re 
lay R. To interrupts at the contacts T, T2, 

73, etc., the previously mentioned paths for 
applying battery potential by way of the re 
sistor 93 to the various marking conductors 
including the marking conductor CO80, C1082, 
etc., for the purpose previously explained. The 
subsequent operation of the apparatus individu 
ally associated with the last operator position 
90 to answer the call and to extend, to Supervise 
and to release the established connection is the 
same as that previously explained. 

Call from the distant eacchange to the P. A. B. X 
In order to extend a call from the distant ex 

change 50 to the switchboard in the P. A. B. X 
30, the operator at the toll operator position 250 
in the distant exchange 50 first selects an idle 
toll line in the group of toll lines extending be 
tWeen the distant exchange 50 and the P. A. B. X 
30, such as the toll line 25, and then operates the 
apparatus at the toll operator position 250, there 
by to cause ringing current to be projected Over 
the toll line 25. The projection of ringing cur 
rent over the toll line 25 completes a circuit 
for energizing the winding of the ring-up relay 
R550 in the toll line circuit 500, this circuit ex 
tending from the line conductor C26 of the toll 
line 25 by way of the contacts 5, the winding 
502 of the repeater 50, the winding of R550, the 
winding 503 of the repeater 50 and the contacts 
53 to the line conductor C2 of the toll line 
25, the line conductors C26 and C2 (7 of the 
toll line 25 having ringing voltage impressed 
therebetween. The ring-up relay R550 is thus 
energized for a short time interval, after which 
the operator at the toll operator position 250 in 
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thereat, thereby to interrupt the projection of 
ringing current over the toll line 25. Accord 
ingly, the ring-up relay R550 operates and then 
restores. Upon operating, the ring-up relay R550 
completes, at the contacts 55, an obvious path 
for short-circuiting the winding of the control 
relay R530, thereby to cause the latter relay to 
restore, an obvious circuit for energizing the 
winding of the control relay R530 being normally 
completed from battery by way of the resistor 
546. Shortly thereafter the ring-up relay R550 
restores, thereby to interrupt, at the contacts 
55, the previously mentioned path for short 
circuiting the winding of the control relay R530 
in order to cause the latter relay to reoperate. 
Upon restoring, the control relay R530 completes. 
at the contacts 53, a circuit for energizing in 
series the upper and lower windings of the start 
relay R520, this circuit extending from ground 
by way of the contacts 53, the lower winding 
of R520, the contacts 543 and the upper winding 
of R520 to battery, Shortly after the start re 
lay R520 is thus energized this relay operates, 
the start relay R520 being of the slow-to-operate 
type. Upon operating, the start relay R520 com 
pletes, at the contacts 52, an obvious holding 
circuit Substantially identical to that previously 
traced for energizing in series the upper and 
lower windings thereof, and completes, at the 
contacts 522, an obvious path for applying ground 
potential to the control conductor C594 of the 
trunk 590 extending to the toll line circuit 500, 
thereby to mark the trunk 590 as busy to the 
Selectors of the Switching links having access 
thereto. Further, the start relay R520 completes, 
at the contacts 525, an obvious path for applying 
ground potential to the control conductor C597 
in the cable O90. This application of ground 
potential to the control conductor C597 in the 
cable (090 completes obvious multiple circuits for 
illuminating the individual line answer lamps 
L? 045, L45, etc., at the various operator posi 
tions at the switchboard in the P. A. B. X 30, 
thereby to indicate to the operators thereat that 
a call on the trunk 590 is waiting to be answered. 
The call on the trunk 590 may be answered 

at any one of the operator positions at the 
Switchboard in the P. A. B. X. 30. For example, 
in order to answer the call on the trunk 590 at 
the first operator position 900, the operator there 
at operates the individual line key. Kf60 in 
combination with the talk key of the finder of a 
selected one of the switching links in the group 
of Switching links individually associated with 
the first operator position 900. Assuming that 
the Switching link 800 is selected at this time, the 
talk key K. 80 of the finder 700 of the switching 
link 800 is operated away from its normal posi 
tion, in the manner previously explained. 
When the individual line key K 60 is oper 

ated away from its normal position there is com 
pleted, at the contacts G2 thereof an obvious 
path for applying battery potential by way of the 
resistor 22' to the marking conductor C 08 in 
the cable O90, thereby to mark the rotary posi 
tion of the contact Sets in the contact banks of 
the Switching mechanisms of the finders Of the 
Switching links in the group of Switching links 
individually associated with the first operator 
position 900, wherein the trunk 590 is terminated. 
Also, at the contacts 6 of the individual line 
key Kf60, there is completed an obvious circuit 
for energizing in series the winding of the line 
marking relay R. 80 and the lower winding of 

the distant exchange so operates the apparatus 75 the lockout relay R? 30. When thus energized, 
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the lockout relay R. 30 and the line marking re 
lay R? 80 operate. Upon operating, the lockout 
relay R30 completes at the contacts 3 an 
obvious holding circuit for energizing in series 
the upper winding thereof and the winding of 5 
the line marking relay R? 80, whereby both the 
upper and lower windings of the lockout relay 
R. 30 are energized in multiple series relation 
ship with respect to the Winding of the line 
marking relay R? 80. Also, upon operating, the () 
lockout relay R30 completes at the contacts 
lf33 an obvious path for applying ground po 
tential to the start conductor CO78 in the cable 
09 extending to the first operator position 900, 

thereby to complete the previously traced cir- 5 
cuit for energizing the upper winding of the start 
relay R755 in the finder 700 of the selected 
switching link 800 in order to initiate operation 
of the finder 700 in the manner previously ex 
plained. Further, the lockout relay R? 30 com- 20 
pletes at the contacts 32 an obvious path for 
applying ground potential to the control con 
ductor C i 077 in the cable 09 i extending to the 
first operator position 900, thereby to complete 
an obvious path for applying ground potential to 
the control conductor C077 in the cable 90 ex 
tending to the first operator position 900. This 
application of ground potential to the control 
conductor of CO77 in the cable 90 completes an 
obvious circuit for energizing the winding of the 30 
test relay R760 in the finder 700, thereby to cause 
operation thereof. Upon Operating, the test re 
lay R760 interrupts at the contacts 762 the pre- . 
viously traced connection between the control 
wiper 73 of the switching mechanism to and 3 
the upper winding of the switching relay R730, 
and completes at the contacts 76? an obvious 
connection between the control wiper 75 of the 
switching mechanism 70 and the upper winding 
of the switching relay R730. Accordingly, the 4) 
operated test relay R760 transfers the upper 
winding of the switching relay R730 from the 
control wiper 713 to the control wiper 75 of the 
switching mechanism 70 for the purpose pre 
viously explained. Further, the lockout relay 45 
R. 30 completes at the contacts 34 an obvious 
path for applying ground potential to the mark 
ing conductor CO75 in the cable 090, thereby to 
mark the vertical level in the contact banks of 
the switching mechanisms of the finders of the 50 
switching links, wherein the trunk 590 is termi 
nated. 
Upon operating, the line marking relay R? 80 

completes at the contacts 84 an obvious path 
for applying ground potential to the control con 
ductor C596 in the cable f 090, thereby to com 
plete an obvious circuit for energizing the wind 
ing of the cutoff relay R540 in the toll line cir 
cuit 500. When thus energized, the cutoff re 
lay R540 operates to complete at the contacts to 
542 an obvious circuit for energizing the wind 
ing of the control relay R560, thereby to cause 
the latter relay to operate. Also, the cutoff re 
lay R540 interrupts at the contacts 543 the pre 
viously traced holding circuit for energizing in c. 
series the upper and lower windings of the start 
relay R520, thereby to cause the latter relay to 
restore. Upon restoring, the start relay R520 in 
terrupts at the contacts 525 the previously men 
tioned path for applying ground potential to the to 
control conductor C597 in the cable 090, thereby 
to interrupt the previously mentioned circuits for 
illuminating the individual line answer lamps 
LiO45, Li 45, etc., at the various operator posi 
tions at the switchboard in order to indicate to 75 

the operators thereat that the call on the trunk 
590 is being answered at one of the operator po 
sitions at the Switchboard. Upon Operating, the 
control relay R560 completes at the contacts 564 
an obvious path for applying ground potential to 
the control conductor C598 in the cable 1090, 
thereby to complete obvious multiple circuits for 
illuminating the individual line busy lamps 
L044, Li i 44, etc., at the various operator posi 
tions at the switchboard in order to indicate to 
the operators thereat that the trunk 590 is busy 
at this time. 

Also, the line marking relay R 80 interrupts 
at the contacts if 8, 82, 83, etc., obvious 
paths for applying battery potential by Way of 
the resistor di 93' to the various marking con 
ductors including the marking conductors C08, 
Cl 083, etc., for the purpose previously explained. 
At this point, it is noted that, when the pre 

viously mentioned circuit for energizing the up 
per and lower Windings of the lockout relay 
R. 30 in multiple series relationship with respect 
to the winding of the line marking relay R 80 
is completed, incident to the operation of the in 
dividual line key K 60 and the lockout relay 
R. 30, resistance ground potential is applied by 
way of the upper winding of the lockout relay 
R. 30, the contacts f3, and the contacts f6 
of the individual line key K 60 to the control 
conductor C 65. This application of resistance 
ground potential to the control conductor C. f65 
positively prevents the lower winding of any of 
the other lockout relays in the group of lockout 
relays including the lockout relay R? 30 from be 
ing adequately energized in order to cause Oper 
ation thereof due to the facts that the resistance 
of the upper winding of the lockout relay R? 30 
is extremely low and that each of the lockout re 
lays in this group of lockout relays is of the 
marginal type. Thus, it will be understood that, 
when any one of the individual line keys Ki 060, 
Kf 60, etc., in this group of individual line keys 
is operated, the associated lockout relay R 030, 
R?.30, etc., is operated only in the event that 
there is no previously operated lockout relay in 
this group of lockout relays and, upon Operating, 
the lockout relay in this group of lockout relays 
positively prevents operation of any other lock 
out relay in this group of lockout relays. 
The finder 700 of the selected switching link 

800 then operates in the manner previously ex 
plained, thereby to cause the Switching mecha 
nism 70 to seize the trunk 590; whereupon the 
operator at the first operator position 900 re 
turns the individual line key Kf 60 to its normal 
position, thereby to interrupt, at the contacts 
62 thereof the previously mentioned path for 

applying battery potential by way of the resistor 
22' to the marking conductor C08 in the ca 

ble O90, and to interrupt at the contacts f6 
thereof the previously mentioned holding circuit 
for energizing the upper and lower windings of 
the lockout relay R 30 in multiple series rela 
tionship with respect to the winding of the line 
marking relay R? 80, whereupon these relays re 
store. Upon restoring, the lockout relay R f30 
interrupts at the contacts 32 the previously 
traced circuit for energizing the winding of the 
test relay R769 in the finder 790, thereby to cause 
the latter relay to restore. Upon restoring, the 
test relay R760 completes at the contacts 762 the 
previously traced path for applying ground po 
tential to the control wiper 73 of the switching 
mechanism 70 of the finder 700, thereby to com 
plete a holding circuit for energizing the winding 
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of the cutoff relay R540 in the toll line circuit 
500, this circuit extending from the grounded 
control wiper 73 of the switching mechanism 
70 of the finder 700 by way of the control con 
ductor C595 of the trunk 590, the contacts 545 
and the winding of R540 to battery. 

Further, the lockout relay R. 30 interrupts at 
the contacts 34 the previously mentioned path 
for applying ground potential to the marking 
conductor C? O75 in the cable 1090. Upon re 
storing, the line marking relay R? 80 interrupts 
at the contacts 84 the previously mentioned 
path for applying ground potential to the control 
conductor C596 in the cable O90, thereby to in 
terrupt the previously traced original circuit for 
energizing the winding of the cutoff relay R540 
in the toll line circuit 500. Further, the line 
marking relay R? 80 recompletes at the contacts 

í 8 l, li i 82, i 83, etc., the previously mentioned 
paths for applying battery potential by way of 
the resistor il 93' to the various marking con 
ductors including the marking conductors CO8, 
CO83, etc. The application of battery potential 
by way of the resistor 93 to the marking con 
ductor C 08 in the cable 090 completes a path 
including the control wiper 75 of the Switching 
mechanism 70 and the contacts 734 for apply 
ing battery potential to the conductor C805 ex 
tending by way of the finder 700 and the trunk 
82 to the selector 820, the test relay RT 60 being 
restored at this time to interrupt at the contacts 
763 an obvious path for applying ground poten 
tial to the conductor C805. This application of 
battery potential to the conductor C805 extend 
ing by way of the finder 700 and the trunk 82 to 
the selector 820 causes operation of meter appa 
ratus, not shown, in the selector 820, thereby to 
register the answering of a call at the first Opera 
tor position 900 upon a trunk in the group of 
trunks including the trunk 590. 

It is noted that, after the individual line key 
K 60 is returned to its normal position, battery 
potential is applied by way of the winding of the 
line marking relay R 80 to the control con 
ductor C i 65, thereby to render each of the indi 
vidual line keys in this group of individual line 
keys operative to cause operation of the asso 
ciated lockout relay in this group of lockout re 
layS. 
The extension and Supervision of the estab 

lished connection at the first operator position 
900 are the same as that previously explained. 
The release of the established connection is in 
itiated by the operator at the toll operator posi 
tion 250 in the distant exchange 50. More par 
ticularly, the operator at the toll operator posi 
tion 250 in the distant exchange 50 operates the 
apparatus thereat, thereby to cause ring-off cur 
rent to be projected momentarily over the toll 
line 25, thereby to cause operation and subse 
quent restoration of the ring-up relay R550 in 
the toll line circuit 500. Upon operating, the 
ring-up relay R550 completes, at the contacts 
55, the previously mentioned path for short-cir 
cuiting the winding of the control relay R530, 
thereby to cause the latter relay to restore. 
Upon restoring, the control relay R530 completes, 
at the contacts 53, a series circuit for energiz 
ing the lower winding of the start relay R520 
and for illuminating the supervisory lamp L726, 
this circuit extending from ground by way of the 
contacts 53, the lower winding of R520, the 
contacts 544, the control conductor C593 of the 
trunk 590, the control wiper 74 of the switch 
ing mechanism 7 fo, the conductors C804 and 
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C83 in the finder 700, the contacts 84 of the 
talk key K780 and the supervisory lamp L726 to 
battery. The illumination of the supervisory 
lamp L726 at the first operator position 900 in 
dicates to the operator thereat that the estab 
lished connection, including the switching link 
800, has been released. Also, when this circuit is 
completed the start relay R520 operates to com 
plete an obvious holding circuit substantially 
identical to that previously traced for energiz 
ing the lower winding thereof. The operator at 
the first operator position 900 then effects the 
release of the Swtiching link 800 in the manner 
previously explained. When the switching mech 
anism 70 is released the previously mentioned 
holding circuit for energizing the lower winding 
of the start relay R520 and the previously traced 
holding circuit for energizing the winding of the 
cutoff relay R540 are interrupted, thereby to 
cause the start relay R520 to restore immediate 
ly and the cutoff relay R540 to restore shortly 
thereafter, the cutoff relay R540 being of the 
slow-to-release type. 
Upon restoring, the cutoff relay R540 inter 

rupts, at the contacts 542, the previously men 
tioned circuit for energizing the winding of the 
control relay R560; however, the latter relay 
does not restore immediately, the control relay 
R560 being of the slow-to-release type. Also, the 
cutoff relay R540 completes, at the contacts 54, 
a circuit for energizing the windings of the ring 
off relay R50, this circuit extending from ground 
by way of the contacts 54 and 56 and the wind 
ing of R50 to battery. When thus energized 
the ring-off relay R50 operates to complete, at 
the contacts 52 and 5 f4, an obvious path for 
projecting ring-off current over the toll line 25 
to the toll operator position 250 in the distant 
exchange 50, thereby to indicate to the operator 
thereat that the connection has been released 
in the P. A. B. X. 30. Also, the ring-off relay 
R50 completes, at the contacts 55, an obvious 
circuit for energizing the winding of the guard 
relay R565, thereby to cause the latter relay to 
operate. Upon operating, the guard relay R565 
completes, at the contacts 568, an obvious alter 
native path for applying ground potential to the 
control conductor C594 of the trunk 590, thereby 
to mark the trunk 590 as busy to the selectors 
of the Switching links having access thereto. 
Further, the guard relay R565 completes, at the 
contacts 567, a holding circuit for energizing the 
winding thereof, this circuit extending from 
ground by way of the contacts 54, 566, 58 and 
567 and the winding of R565 to battery. Shortly 
after the guard relay R565 operates, the control 
relay R560 restores to interrupt, at the contacts 
56, the previously traced circuit for energizing 
the winding of the ring-off relay R50, thereby 
to cause the latter relay to restore shortly there 
after, the ring-off relay R50 being of the slow 
to-release type. Upon restoring, the ring-off 
relay R50 interrupts, at the contacts 52 and 
54, the previously mentioned path for project 
ing ring-off current over the toll line 25 and 
interrupts, at the contacts 55, the previously 
mentioned original circuit for energizing the 
winding of the guard relay R565. Further, the 
control relay R560 interrupts, at the contacts 
564, the previously mentioned path for applying 
ground potential to the control conductor C598 
in the cable fo90, thereby to interrupt the previ 
Ously traced circuits for illuminating the indi 
vidual line busy lamps L044, L 44, etc., at the 
various operator positions at the switchboard in 
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the line marking relay R80. Upon operating, 
the lockout relay R.030 completes, at the con 
tacts 03, an obvious holding circuit for ener 
gizing in series the upper winding thereof and 
the winding of the line marking relay R 0, 
whereupon the upper and lower windings of the 
lockout relay Rf O30 are energized in multiple 
series relationship with respect to the winding of 
the line marking relay R89 in Order to prevent 
operation of the other lockout relays in this 
group of lockout relays in the manner previously 
explained. 

Also, the lockout relay RO30 completes at the 
contacts 034 an obvious path for applying 
ground potential to the marking conductor COTS 
in the cable 090. The application of ground po 
tential to the marking conductor C075 in the 
cable 0,90 marks the vertical level in the Con 
tact banks of the Switching mechanisms of the 
finders of the switching links, wherein the trunk 
590 is terminated. Further, the lockout relay 
RO30 completes at the contacts 032 and 0.33, 
respectively, obvious paths for applying ground 
potential to the control conductor CO in the 
cable 0.92 and to the start conductor COO in 
the cable i 092. The application of ground po 
tential to the control conductor C07 and to 
the start conductor CO70 causes operation of 
the finder of a selected Switching link in the 
group of switching links individually associated 
with the last operator position 90 in the manner 
previously explained. 
Upon operating, the line marking relay Rt 180 

completes at the contacts 84 the previously 
mentioned path for applying ground potential to 
the control conductor C596 in the cable f O90, 
thereby to complete the previously traced circuit 
for energizing the winding of the cutoff relay 
R540 in the toll circuit 500 as previously ex 
plained. Further, the line marking relay Rf80 
interrupts at the contacts 8, 82, 83, etc., 
the previously mentioned paths for applying bat 
tery potential by way of the resistor 93 to the 
various marking conductors including the mark 
ing conductor C08, C 083, etc., for the purpose 
previously explained. The subsequent operation 
of the apparatus individually associated with the 
last operator position 90 to answer the call and 
to extend, to supervise and to release the estab 
lished connection is the same as that previously 
explained. 
At this point, it is noted that the resistance of 

each of the resistors 022, 022, 22, 22', etc., 
is relatively low in order to cause the finders of 
the various Switching links to Switch through 
upon marking battery by way of these resistors 
as previously explained, whereas the resistance 
of each of the resistors 93, 193', etc, is rela 
tively high in order to prevent the finders of the 
various switching links from Switching through 
upon metering battery by Way of these resistors. 

Ectension of calls from the switchboard in 
? the P. A. B. XK 

As previously explained, when the operator at 
any one of the operator positions at the Switch 
board in the P. A. B. X 30 operates the position 
equipment thereat to answer a call to the switch 
board, she operates the position equipment at the 
operator position further, thereby to extend the 
call from the switchboard to its destination. 
More particularly, the key sender apparatus in 
cluded in the position equipment at the operator 
position answering a call to the switchboard is se 
lectively controlled. thereby selectively to govern 
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the operation of the selector of the selected 
switching link in the group of switching links 
individually associated with the operator position. 

For example, a call answered at the first oper 
ator position 900 at the switchboard upon the 
finder 700 of the switching link 800 may be ex 
tended by way of the selector 820 to a subscriber 
Substation, such as the subscriber substation T3 
in the P. A. B. X 30, by selectively controlling 
the key sender apparatus at the first operator 
position 900, thereby to cause the selector 820 of 
the Switching link 800 to seize an idle trunk in 
the group of trunks extending to the local switch 
train in the P. A. B. X. 30. For example, the 
call may be extended from the Selector 820 of the 
switching link 800 by way of the trunk 945 and 
the local connector 94 in the local Switch train in 
the P. A. B. X 30 and the telephone line 930 to 
the called subscriber Substation T3. The opera 
tion of the local connector 94 incident to the 
selection of the telephone line 930 extending to 
the subscriber Substation T3 is in accordance 
with Conventional practice. 

After the subscriber at the called subscriber 
substation T3 answers the call, the operator at 
the first operator position 900 returns the talk 
key K780 of the finder 700 of the Switching link 
800 back to its normal position, thereby to com 
plete an established connection to the called sub 
scriber substation T3 independent of the position 
equipment at the first operator position 900. 
The release of this established connection is pri 
marily under the control of the operator at the 
first operator position 900 and is effected in ac 
cordance with conventional practice in order to 
cause the selector 820 of the switching link 800 
to be released. When the selector 820 is released 
the local connector 94 is released; whereupon the 
line circuit 93 individually associated with the 
telephone line 930 extending to the subscriber 
substation T3 operates, thereby to mark the tele 
phone line 930 as idle to the local connectors hav 
ing access thereto. " 

Also, a call answered at the first operator posi 
tion 900 at the switchboard upon the finder TOO 
of the Switching link 800 may be extended by 
way of the selector 820 to the operator position 
240 in the central office 20 by selectively con 
trolling the key sender apparatus at the first op 
erator position 900, thereby to cause the selector 
820 of the switching link 800 to seize an idle 
trunk in the group of trunks extending to the 
group of outgoing trunk line circuits. For ex 
ample, the call may be extended from the selector 
820 of the switching link 800 by way of the trunk 
305, the outgoing trunk line circuit 360 and the 
trunk line 200 to the operator position 240 in the 
central office 20. 
The operator at the operator position 240 then 

answers the call and extends it to its destination 
in the central office 20 in accordance with con 
ventional practice. The release of this estab 
lished connection is primarily under the control 
of the operator at the first operator position 900 
and is effected in accordance with conventional 
practice in order to cause the selector 820 of the 
Switching link 800 to be released. When the se 
lector 820 is released a release signal is trans 
mitted over the trunk line 200 to the operator 
position 240 in the central office 20, whereupon 
the operator at the operator position 240 re 
leases the connection in the central office 20 in 
accordance with conventional practice. 

Further, a call answered at the first operator 
position 900 at the switchboard upon the finder 
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700 of the switching link 800 may be extended by 
-way of the selector 820 to the operator position 
260 in the I. B. X 40 by selectively controlling the 
key sender apparatus at the first Operator posi 
tion 900, thereby to cause the selector 820 of the 
switching link 800 to seize an idle trunk in the 
group of trunks extending to the group of trunk 
line circuits. For example, the call may be ex 
tended from the selector 820 of the Switching 
link 800 by way of the trunk 460, the trunk line 
circuit 400 and the trunk line 20 to the operator 
position 260 in the I. B. X 40. . 
The operator at the operator position 260 then 

answers the call and extends it by way of the 
switch train in the I. B. X 40 to its destination, 
in accordance with conventional practice. The 
release of this established connection is primarily 
under the control of the operator at the first op 
erator position 900 and is effected in accordance 
with conventional practice in order to cause the 
selector 820 of the switching link 800 to be re 
leased. When the selector 820 is released a re 
lease signal is transmitted over the trunk line 
2fO to the operator position 260 in the I. B. X 40, 
whereupon the operator at the operator position 
260 releases the connection in the I. B. X 40, in 
accordance with Conventional practice. 

Finally, a call answered at the first Operator 
position 900 at the switchboard upon the finder 
700 of the switching link 800 may be extended by 
way of the selector 820 to the toll Operator posi 
tion 250 in the distant exchange 50 by selectively 
controlling the key Sender apparatus at the first 
operator position 900, thereby to cause the selec 
tor 820 of the switching link 800 to seize an idle 
trunk in the group of trunks extending to the 
group of toll line circuits. For example, the call 
may be extended from the Selector 820 of the 
switching link 800 by way of the trunk 590, the 
toll line circuit 500 and the toll line 25 to the 
operator position 250 in the distant exchange 50. 
The operator at the operator position 250 then 

answers the call and extends it to its destination 
in accordance with conventional practice. The 
release of this established connection is primarily 
under the control of the operator at the first op 
erator position 900 and is effected in accordance 
with Conventional practice in order to cause the 
selector 820 of the switching link 800 to be re 
leased. When the selector 820 is released a re 
lease signal is transmitted over the toll line 25 
to the operator position 250 in the distant ex 
change 50, whereupon the operator at the oper 
ator position 250 releases the connection in the 
distant exchange 50 in accordance with conven 
tional practice. 

Delayed Calls in the P. A. B. X 
The operator at each operator position at the 

Switchboard in the P. A. B. X 30 may set up a 
delayed call by utilizing any one of the switching 
links in the group of Switching links associated 
with the Operator position. For example, the 
Operator at the first operator position 900 may 
set up a delayed call by utilizing the switching 
link 800 in the group of Switching links individ 
ually associated with the first operator position 
900. More particularly, the finder 700 of the 
Switching link 80) is first controlled in order to 
extend the delayed call in one direction and then 
the Selector 820 of the switching link 800 is con 
trolled in order to extend the delayed call in the 
other direction. 

For example, the finder 700 may be controlled 
to extend the delayed call by way of an idle trunk 
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in the associated group to the local switch train 
in the P. A. B. X 30 and therefrom to a subscriber 
substation therein by operating the talk key K780 
of the finder 700 in combination with a delayed 
call key, not shown, in the position equipment at 
the first operator position. When the talk key 
K780 and the delayed call key are thus operated 
the finder 700 operates, automatically to find a 
trunk extending to an idle delayed call selector, 
not shown, accessible thereto in the manner ex 
plained in the previously mentioned Woss and 
Crocker patent. 

Also, the finder: T 00 may be controlled to ex 
tend the delayed call by Way of an idle trunk 
line in the aSSociated group to the operator posi 
tion 240 in the central office 20 by operating the 
talk key KT 80 of the finder 700 in combination 
with the group line key Kf 50. When the talk key 
KT80 and the group line key K 50 are thus oper 
ated the finder 700 operates automatically to 
find an idle trunk in the group of trunks, includ 
ing the trunk 305, in a manner similar to that 
previously explained. 

Further, the finder 700 may be controlled to 
extend the delayed call by way of any particular 
trunk line in the associated group to the oper 
ator position 260 in the I. B. X 40 by operating 
the talk key K780 of the finder 700 in combina 
tion with the corresponding one of the individ 
ual line keys in the associated group. For ex 
ample, the finder 700 may be controlled to ex 
tend the delayed call by way of the particular 
trunk line 20 in the associated group to the 
operator position 260 in the I. B. X 40 by oper 
ating the talk key KT 80 of the finder TOO in com 
bination With the individual line key. Kf65 in 
the associated group. When the talk key KT80 
and the individual line key Kf 65 are thus oper 
ated the finder 700 operates automatically to 
Seize the particular trunk 460 in the associated 
group connected by way of the trunk line cir 
cuit 400 to the trunk line 20 extending between 
the operator position 260 in the I. B. X 40 and 
the P. A. B. X 30, in the manner previously ex 
plained. At this point it is noted that the finder 
700 operates to seize the particular trunk 460 in 
the associated group, regardless of the idle or 
busy condition thereof, in view of the fact that 
the upper Winding of the switching relay R730 
in the finder 700 is energized by way of the con 
trol wiper 7.5 instead of the control wiper T3 
in the Switching mechanism 7 O in the present 
example. Accordingly, the idle or busy condi 
tion of the particular trunk 460 in the associated 
group exercises no control upon the operation of 
the finder 700 to seize the particular trunk 460. 

Further, the finder 700 may be controlled to 
extend the delayed call by way of any particular 
toll line in the associated group of toll lines to 
the toll operator position 250 in the distant ex 
change 50 by operating the talk key K780 of the 
finder 700 in combination with the correspond 
ing one of the individual line keys in the associ 
ated group. For example, the finder 700 may be 
controlled to extend the delayed call by way of 
the particular toll line 2 5 in the associated group 
to the operator position 250 in the distant ex 
change 50 by operating the talk key KT80 of the 
finder 700 in combination with the individual line 
key Kl 160 in the associated group. When the 
talk key K780 and the individual line key K 60 
are thus operated the finder 700 operates auto 
matically to seize the particular trunk 590 in the 
asSociated group connected by way of the toll line 
circuit 500 to the toll line 2f 5 extending between 



the operator position 250 in the distant exchange 
50 and the P. A. B. X 30, in the manner previ 
ously explained. At this point it is noted that 
the finder 700 operates to seize the particular 
trunk 590 in the associated group, regardless of 
the idle or busy condition thereof, in view of the 
fact that the upper winding of the switching re 
lay RT30 in the finder 700 is energized by way of 
the control wiper 75 instead of the control wiper 
73 in the switching mechanism 70 in the pres 
ent example. Accordingly, the idle or busy con 
dition of the particular trunk 590 in the associ 
ated group exercises no control upon the oper 
ation of the finder 700 to seize the particular 
trunk 590. 
The control of the selector 820 to extend the 

delayed call to a local subscriber Substation in the 
P. A. B. X30, to the operator position 240 in the 
central office 20, to the operator position 260 in 
the I. B. X 40 or to the operator position 250 in 
the distant exchange 50 is the same as that pre 
viously explained. Finally, the release of a de 
layed call routed by way of the switching link 800 
is primarily under the control of the operator at 
the first operator position 900 and is effected in 
the manner previously explained. 

Local calls in the P. A. B. X and the I. B. X 
Local calls in the P. A. B. X. 30 are completed 

and released between the automatic subscriber 
substations therein by way of the local switch 
train in the P. A. B. X 30 and entirely under the 
control of the subscribers at the subscriber sub 
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stations in accordance with conventional prac 
tice. 

Also, local calls in the I. B. X 40 are completed 
and released between the automatic subscriber 
substations therein by way of the Switch train in 
the I. B. X 40 and entirely under the control of 
the subscribers at the Subscriber substations in 
accordance with conventional practice. Furth 
ermore, calls in the I. B. X 40 between the sub 
scriber substations and the operator position 260 
are completed in either direction by Way of the 
switch train therein in accordance with conven 
tional practice. 

Conclusions 
From the foregoing it is apparent that a tele 

phone system is provided which comprises an ex 
change, including an automatic switchboard pro- i 
vided with a number of Operator positions, and 
improved switching apparatus selectively control 
lable from the operator positions for performing 
the various toll and trunk services in an efficient 
manner, thereby to insure that the toll and trunk 
calls may be easily set up and supervised at the 
operator positions at the switchboard. 
While there has been described what is at pres 

ent considered to be the preferred embodiment of 
the invention, it will be understood that various 
modifications may be made therein and it is in 
tended 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 plurality of lines, a 

plurality of operator positions, a plurality of 
automatic switches individually associated with 
said operator positions and having access to said 
lines, means responsive to the presence of a call 
on any one of said lines for transmitting a signal 
to each of said operator positions identifying the 
one line, normally effective, means selectively 
controllable from each of said operator positions 
for causing the associated switch to operate and 
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select any particular calling one of said lines, 
thereby to extend the call on said last-mentioned 
line to said last-mentioned Operator position to 
be answered, and means controlled while one of 
said switches is operating to select a given line 
for restricting the operation of each of the other 
of said switches, whereby each of the other of 
said switches is operative to select any particular 
One of said lines except said given line while said 
one switch is operating to select said given line. 

2. In a telephone System, a plurality of lines, a 
plurality of operator positions, a plurality of 
automatic switches individually associated with 
said operator positions and having access to said 
lines, means responsive to the presence of a call 
On any one of Said lines for transmitting a signal 
to each of said operator positions identifying the 
One line, a plurality of devices at each of said 
operator positions individually corresponding to 
said lines, the devices at said Operator positions 
corresponding to the same line constituting a 
group, a plurality of relays individually associ 
ated with said devices, the relays associated with 
the same group of said devices constituting a 
group, means responsive to the first device oper 
lated in any given group of devices for causing op 
eration of the associated relay in the associated 
group of relays and for preventing operation of 
the remainder of the relays in the associated 
group of relays, and means responsive to the op 
eration of any given relay in any given group of 
relays for causing the associated Switch to se 
lect the corresponding line, thereby to extend the 
call on said lastrmentioned line to the associated 
operator position to be answered. 

3. In a telephone system, a plurality of lines, 
a plurality of Operator positions, a plurality of 
automatic Switches individually associated with 
Said operator positions and having access to said 
lines, normally effective means selectively con 
trollable from each of said operator positions for 
causing the associated Switch to operate and 
select any particular one of said lines, thereby 
to complete a connection between the operator 
position and said last-mentioned line, and means 
controlled while One of said Switches is operating 
to select a given line for restricting the opera 
tion of each of the other of said switches, where 
by each of the other of said Switches is operative 
to select any particular one of said lines except 
said given line while said one Switch is operat 
ing to select said given line. 

4. In a telephone system, a plurality of lines, 
a plurality of operator positions, signal means 
for indicating at said operator positions the idle 
or busy condition of each of said lines, a plu 
rality of automatic switches individually asso 
ciated with said Operator positions and having 
access to said lines, normally effective means se 
lectively controllable from each of said operator 
positions for causing the associated Switch to 
operate and select any particular one of said 
lines regardless of the idle or busy condition 
thereof, thereby to complete a connection be 
tween the operator position and said last-men 
tioned line, means controlled when an idle line 
is selected by one of said switches for rendering 
it busy and for governing said signal means, and 
means controlled while one of said switches is 
operating to select a given line for restricting the 
operation of each of the other of said Switches, 
whereby each of the other of said Switches is 
operative to select any particular one of said 
lines except said given line while said one Switch 
is operating to select said given line, 
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5. In a telephone system, a plurality of lines, 

a plurality of operator positions, a plurality of 
automatic switches individually associated with 
said operator positions and having access to said 
lines, position equipment at each of said operator 
positions normally controllable to cause the as 
sociated switch to operate and select any partic 
ular one of said lines, thereby to complete a con 
nection between the operator position and said 
last-mentioned line, and means governed when 
the position equipment at one of said operator 
positions is controlled for restricting the control 
of the position equipment at each of the other 
of said operator positions, whereby the opera 
tion of each of the other of said Switches is re 
stricted to that of selecting any particular one of 
said lines except a given line while one of said 
switches is operating to select said given line. 

6. In a telephone system, a plurality of lines, 
a plurality of operator positions, a plurality of 
automatic switches individually associated with 
said operator positions and having access to said 
lines, a plurality of normally effective devices at 
each of said operator positions individually cor 
responding to said lines, any given device at any 
given operator position being operative only 
when it is effective to cause the associated switch 
to operate and select the corresponding line, 
thereby to complete a connection between said 
given operator position and said last-mentioned 
line, and means controlled by the operation of 
any given device at any given operator position 
for rendering ineffective only the other of the 
corresponding devices at the other of said op erator positions. 

7. In a telephone system, a plurality of lines, 
a plurality of operator positions, a plurality of 
automatic switches individually associated with 
said operator positions and having access to said 
lines, each of said Switches being operative to 
select a marked line, thereby to complete a con 
nection between the associated operator posi 
tion and Said last-mentioned line, means con 
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trollable from each of said operator positions 
for initiating operation of the associated switch, 
means controlled when One of said switches se 
lects a marked line for arresting operation 
thereof, a plurality of normally effective devices 
at each of said operator positions individually 
corresponding to said lines, any given device at 
any given Operator position being operative only 
when it is effective to mark the corresponding 
line, and means controlled by the operation of 
any given device at any given operator position 
for rendering ineffective only the other of the 
corresponding devices at the other of said op erator positions. 

8. In a telephone system, a plurality of lines, 
a plurality of operator positions, a plurality of 
automatic switches individually associated with 
Said operator positions and having access to said 
lines, each of said Switches being operative to 
Select a marked line, thereby to complete a con 
nection between the associated operator position 
and said last-mentioned line, means controllable 
from each of said operator positions for marking 
any particular One of said lines, a plurality of 
normally effective devices at each of said op 
erator positions individually corresponding to 
said lines, any given device at any given operator 
position being operative only when it is effective 
to initiate operation of the associated switch, 
means controlled when One of said Switches se 
lects a marked line for arresting operation there 
of, and means controlled by the operation of 
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any given device at any given operator position 
for rendering ineffective only the other of the 
corresponding devices at the other of Said op erator positions. 

9. In a telephone system, a plurality of lines, 
a plurality of operator positions, a plurality of 
automatic switches individually associated with said operator positions and having access to said 
lines, each of said switches being operative to 
select a marked line, thereby to complete a con 
nection between the associated operator position 
and said last-mentioned line, a plurality of nor 
mally effective devices at each of said Operator 
positions individually corresponding to said lines, 
any given device at any given operator position 
being operative only when it is effective to mark 
the corresponding line and to initiate operation 
of the associated switch, means controlled when 
one of said switches selects a marked line for 
arresting operation thereof, and means Con 
trolled by the operation of any given device at 
any given operator position for rendering inef 
fective only the other of the corresponding de 
vices at the other of said operator positions. 

10. In a telephone system, a plurality of lines, 
a plurality of operator positions, a plurality of 
automatic switches individually associated with 
said operator positions and having access to said 
lines, a plurality of devices at each of said oper 
ator positions individually corresponding to said 
lines, the devices at said operator positions cor 
responding to the same line constituting a group, 
a plurality of relays individually associated with 
said devices, the relays associated with the same 
group of said devices constituting a group, means 
responsive to the first device operated in any 
given group of devices for causing Operation of 
the associated relay in the associated group of 
relays and for preventing operation of the re 
mainder of the relays in the associated group 
of relays, and means responsive to the operation 
of any given relay in any given group of relays 
for causing the associated Switch to operate and 
Select the corresponding line, thereby to com 
plete a connection between the associated oper 
ator position and said last-mentioned line. 

11. In a telephone system, a plurality of lines, 
a plurality of operator positions, a plurality of 
automatic switches individually associated with 
said operator positions and having access to said 
lines, a plurality of devices at each of said oper 
ator positions individually corresponding to said 
lines, the devices at said operator positions cor 
responding to the same line constituting a group, 
a plurality of relays individually associated with 
said devices, the relays associated with the same 
group of said devices constituting a group, a plu 
rality of normally effective operating circuits and 
a plurality of holding circuits for said relays, 
means responsive to the first device operated in 
any given group of devices for completing the 
operating circuit of the associated relay, thereby 
to cause operation thereof, means responsive to 
the operation of any given relay for completing 
the holding circuit thereof and for causing the 
associated switch to select the corresponding line, 
thereby to complete a connection between the 
asSociated Operator position and said last-men 
tioned line, and means controlled when the hold 
ing circuit of any given relay in any given group 
of relays is completed for rendering ineffective 
the operating circuits of the other of the relays 
in said given group of relays in order to prevent operation thereof. 

12. In a telephone system, a plurality of lines, 
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a plurality of operator positions, a plurality of 
automatic switches individually associated with 
said operator positions and having access to said 
lines, each of said switches being operative to 
select a marked line, thereby to complete a cone 
nection between the associated operator position 
and said last-mentioned line, a plurality of de 
vices at each of said operator positions indi 
vidually corresponding to said lines, the devices 
at said operator positions corresponding to the 
same line constituting a group, a plurality of 
relays individually associated with said devices, 
the relays associated with the same group of 
said devices constituting a group, meams respOn 
sive to the first device operated in any given 
group of devices for causing operation of the as 
sociated relay in the associated group of relays 
and for preventing operation of the remainder 
of the relays in said given group of relays, means 
responsive to the operation of any given relay 
in any given group of relays for marking the 
corresponding line and for initiating Operation 
of the associated switch, and means controlled 
when one of said switches selects a marked line 
for arresting operation thereof. 
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13. In a telephone system, a plurality of lines, 

a plurality of operator positions, a plurality of 
automatic switches individually associated with 
said operator positions and having access to said 
lines, a plurality of keys at each of said oper 
ator positions individually corresponding to said 
lines, the -keys at said operator positions cor 
responding to the same line constituting a group, 
a plurality of relays individually associated with 
said keys, the relays associated with the same group: of said keys constituting a group, a plu 
rality of operating circuits for said relays, each 
of said keys being operative to complete the 
Operating circuit of the associated relay, the re 
lays in any given group of relays being so Con 
nected and arranged that only the relay in said 
given group of relays the operating circuit of 
which is first completed is operated, and means 
responsive to the operation of any given relay 
in any given group of relays for causing the 
associated switch to select the corresponding line, 
thereby to complete a connection between the 
associated operator position and said last-men 
tioned line. TTSOMAS F. CROCEKER, 

  


