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Laboratories, Inc., Chicago, IiL, a corperation of
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10 Claims.

The present invention relates to telephone sys-
tems and, more particularly, to automatic tele-
phone systems in which finder switches are em-
ployed to extend connections between calling
lines and selector switches. ’ .

Tt is an object of the present invention to pro-
vide, in an automatic telephone system, improved
distributor apparatus for selecting idle finder
switches for the use of calling lines and for cdn-
trolling the operations of the selected finder
switches.

Another object of the invention is to provide,
jn an automatic telephone system of the char-
acter noted, improved apparatus for testing the
operations of the distributor apparatus and the
finder switches, which testing apparatus is so
connected and arranged that it does not interfere
with the handling of traffic in the system.

A further object of the system is to provide, in
an automatic telephone system of the character
noted, an automatic switch embodying improved
testing apparatus for controlling the operation
thereof, which testing apparatus is connected
and arranged to prevent false operation of the
switch when it engages a busy line having a
metering potential connected to the control con-
ductor thereof.

The features of the present invention are il-
lustrated as being incorporated in a telephone
system provided with an exchange terminating
first and second groups of lines and comprising
first and second groups of finder-selector links,
each link including a finder switch and a selector
switch, first and second groups ofi connector
switches, and first and second distributors re-
spectively associated with the first and second
groups of links. These switches are so connected
and arranged that each finder switch has access
to each line of the system; each selector switch
has access to each connector switch; and the con-
nector switches in the first and second groups of
connector switches respectively have access fo
the lines in the first and second groups of lines.

In accordance with one feature of the inven-
tion, each of the finder switches includes first
and second wiper sets movable in vertical and
rotary - directions and respectively having ac-
cess to the first and second groups of lines, ver-
tical and. rotary magnets operative respectively
to conirol the vertical and the rotary movements
of the wiper sets, a trunk line normally discon-
nected from the wiper sets, first and second
switching relays operative respectively to con-
nect the first and second wiper sets to the trunk

(C1.179—18)

line, and means responsive to the operation of
one of the switching relays for preventing the
operation of the other of the switching relays.
The distributor associated with each group of

finder switches comprises a rotary switch opera- -

tive to select an idle one of the finder switches in
the group, means for governing the rotary and
the vertical magnets of the selected finder switch,
a first test relay operative in response to the
seizure of a calling line by the first wiper set in
the selected finder switch, a second test relay op-
erative in response to the seizure of a calling
line by the second wiper set in the selected finder
switch, means responsive to the operation of the
first test relay for causing the operation of the
first switching relay in the selected finder switch,
means responsive to the operation of the second
test relay for causing the operation of the second
switching relay in the selected finder switch,
and means responsive to the operation of either
one of the switching relays in the selected finder
switch for causing the operation of the rotary
switch.

More particularly, the first and second test re-
lays in the distributor are individually provided
with operating circuits, each operating circuit
including a uni-directional current conducting
device in the form of a copper oxide rectifier.
The arrangement of the copper oxide rectifier
in the operating circuits of the first and secornd
test relays prevents these relays from being ener-
gized when these operating circuits are com-
pleted in such a manner that current tends to
flow therein in a direction opposite {o that of the
normal flow of current therein. This arrange-
ment prevents false operation of the first and
second test relays when the first and second.
wiper sets in the selected finder switch respec--
tively engage busy lines having a metering po-
tential connected to the control conductors
thereof.

Tn accordance with another feature of the in-
vention, each of the distributors includes a trans-
fer relay provided with an operating circuit; and
means is included in each idle finder switch in
the associated group of finder switches for com-
pleting the operating circuit of the transfer re-
lay, whereby the operating circuit of the transfer
relay is interrupted when all of the finder
switches in the associated group are busy. First
and second start conductors are provided which
are operatively associated with the first ‘and
second groups of lines, whereby start potentials
are connected to the start conductors in re-
sponse to the creation of calling conditions on

[528

10

20

25

30

35

40

50

&a




10

15

20

30

35

40

45

50

55

60

65

70

75

- restored position.

2

lines in the respective groups of lines. The first
start conductor is associated with the first dis-
tributor, when the transfer relay in the first dis-
tributor occupies its operated position, and is
associated with the second distributor, when the
transfer relay in the first distributor occupies its
The transfer relay in the
second distributor controls the association of the
second start conductor with the first and second
distributors in a similar manner. Operation of
each of the distributors is initiated when a start
potential is connected to a start conductor as-
Sociated therewith; and each of the distributors
s effective when operation thereof is initiated
to cause a selected one of the finder switches in
the associated group to find g line having a
calling condition thereon. Also, each of the dis-
tributors includes timing means operative to in-
terrupt the operating circuit of the transfer
relay therein in the event the finder switch select-
ed thereby fails to operate. In order to test the
operations of the distributors and the finder
switches associated therewith, manually operable
means comprising a busy switch and a number of
test jacks is individually associated with each
of the distributors.

In accordance with another feature of the
invention, the selector switch of each of the links
comprises a test relay having a fleld structure
provided with a first magnetic path including
a shunt leg and a second magnetic path including
a movable armature, first and second windings
being associated with the field structure. A first
circuit is provided for energizing the first wind-
Ing; and a second circuit'including a. test wiper of
the finder switch is provided for energizing the
second winding. The first winding is effective,
when energized with current flowing in the first
circuit, to produce a magnetic flux in the field
structure traversing the first magnetic path; the
second winding is effective, when energized with
current flowing in a first direction in the second
circuit, to produce s magnetic flux in the field
structure traversing the first. magnetic path;
and when energized with current flowing in a
second direction in the second circuit to produce
a magnetic flux in the field structure opposing
the magnetic flux traversing the shunt leg, there-
by to divert magnetic flux from the first magnetic
path into the second magnetic path. The test
relay is so constructed and arranged that it is
operated when magnetic flux traverses the second
magnetic path. The selector switch comprises
automatic means operative to drive the test wiper
thereof step by step over g group of test contacts
in the contact bank thereof; 'which test contacts
are adapted to have connected thereto an idle
potential, a busy potential, or a metering poten-
tial, depending upon the condition of the asso-
ciated line. The second circuit is so connected
and arranged that no current flows therein, when
the test wiper €ngages a. test contact having a
busy potential connected thereto; that current
flows therein in the first. direction, when the test
wiper engages a test contact having a metering
potential connected thereto; and that current
flows therein in the second direction, when the
test wiper engages a test contact having an idle
potential connected thereto. Further, each selec-
tor switch comprises means controlled by the op-
eration of the test relay therein for arresting the
operation of the automatic means.

Further features of the invention pertain’to
the particular arrangement of the circuit ele-
ments of the system and to the particular con-

2,214,908

nection and arrangement of the elements of the
distributors and the links incorporated therein,
whereby the above-outlined and additional fea-
tures are attained.

The novel features believed to be characteristic
of the invention are set forth with particularity
in the appended claims. The invention, both as
to its organization and method of operation, to-
gether with further objects and advantages
thereof, will best be understood by reference to
the following specification taken in connection
with the accompanying drawings in which Fig-
ures 1 to 3, inclusive, illustrate a, telephone system
embodying the present invention.

Referring now more particularly to Figs. 1 to 3,
inclusive, of the drawings, the telephone system
there illustrated comprises an exchange includ-
ing an operator position 210 and terminating a
plurality of subscriber lines, including the sub-
scriber lines {01 and 230. Also, the exchange
comprises a number of links, including the links
60 and 70, and a number of connector switches
including the connector switch 215 for setting up
connections between the various lines. More
specifically, the exchange has an ultimate
capacity of 200 lines, these lines being arranged
in first and second groups of 100 lines each.
Each of the links comprises a 200 point finder
switch having access to each line in the system
and a 100 point selector switch having access
to each of the connector switches; while the con-
nector switches are of the 100 point type and
are arranged in first and second groups, respec-
tively, having access to the first and second
groups of lines of the system.

Furthermore, the links are arranged in first
and second groups, each group of links being
provided with a distributor individual thereto for
assigning idle ones of the links in the group to
the use of calling ones of the lines. The number
of links included in each group is determined by
the amount of traffic which the exchange is re-
quired to handle and usually satisfactory service
may be rendered when each of the two groups of
links includes ten links. Also, the number of
connector switches required is determined by the
amount of traffic which the exchange is required
to handle and usually satisfactory service may be
rendered when each of the two groups of con-
nector switches includes ten connector switches.

More particularly, the first group of links in-
cludes the link 60, which comprises the finder
switch 130 and the selector switch 200, and is
provided with the distributor 300; while the
second group of links includes the link 70, which
comprises the finder switch 310 and the selector
switch 311, and is provided with the distributor
312, The first and second groups of lines are
respectively associated with the distributors 300
and 312; whereby calling lines in the first group
of lines are normally assigned for use idle ones
of the links in the first group of links, and calling
lines in the second group of lines are normally
assigned for use idle ones of the links in the
second group of links, thereby rendering it
possible to extend simultaneously a call initiated
on a line in each of the two groups of lines.
Furthermore, the distributors 300 and 312 are so
connected and arranged that a call initiated on a
line in the first group of lines is assigned for use
an idle link in the second group of links in the
event all of the links in the first group of links
are busy; and a call initiated on a line in the
second group of lines is assigned for use an idle
link in the first groyp of links in the event all
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of the links in the second group of links are
busy.

A subscriber substation is associated with each
of the subscriber lines, the subscriber substations
A and B being respectivély associated with the
subscriber lines 104 and 230. Each of the sub-
scriber substations is provided with a telephone
instrument, a dial mechanism and a ringer. Also,
a line circuit is individually associated with each
of the subscriber lines, the line circuits 100 and
240 respectively illustrated in Figs. 1 and 2 being
respectively associated with the subscriber lines
101 and 230. Preferably, these line circuits are
identical, each including a line relay and a cutoft
relay, these relays in the line circuit 100 being
respectively indicated at RI20 and RI110, and
these relays in the line circuit 240 being respec-
tively indicated at R25¢ and R245. Furthermore,
a meter relay is assoclated with each of the line
circuits, these relays associated with the line cir-
cuits 100 and 240 being respectively indicated
at R109 and at R218.

Preferably, each of the links is connected and
arranged in a manner similar to that of the link
§0 which comprises the finder switch 130 and the
selector switch 200. The finder switch 130, as
best shown in Fig. 1, comprises a switching mech-
anism 140 of the Strowger type including a bank
of fixed contact sets arranged in ten vertical
levels, each level including upper and lower rows
of contact sets, each row of contact sets includ-
ing ten radially disposed contact sets, each con-
tact set terminating a line extending thereto;
and a row of fixed contacts arranged in vertical
alignment. Also, the Strowger mechanism 140
comprises upper and lower wiper sets respec-
tively including the wipers 141, 142, 143 and 144,
145, 146 carried by a carriage movable in both
vertical and rotary directions, the upper and
lower wiper sets being respectively associated with
the upper and lower rows of contact sets in the
bank of fixed contact sets; and a control wiper
141 carried by the carriage, the control wiper
141 being associated with the row of fixed con-
tacts. Also, this Strowger mechanism includes
a vertical magnet M(710 for moving the carriage
in the vertical direction, a rotary magnet MITH
for moving the carriage in a rotary direction,
and a release magnet MI{72 for releasing the
carriage and for causing it to be returned to its
normal position. Associated with this Strowger
mechanism are two sets of switch springs S119
and SI79 which are actuated by the movement of
the carriage in the vertical direction away from
its normal position, and a set of switch springs
S174 which is actuated by the movement of the
carriage into its eleventh rotary position. Also,
it is noted that the upper and lower wiper sets
respectively terminate the irunk lines i31 and
135 included in the finder switch 130, which
trunk lines are operatively associated with the
trunk line ii5 extending between the finder

switch 130 and the selector switch 200. Also, the .

finder switch 130 comprises a start relay Ri40,
two switching relays Ri50 and RI160, a super-
visory lamp Li28 and a manuaily operable busy
switch S183.

The selector switch 200, as best shown in Fig.
2, comprises a switching mechanism 201 of the
Strowger type including a bank of fixed contact
sets arranged in ten vertical levels, each level
including ten circumferentially disposed contact
sets, .each contact set terminating a line extend-
ing thereto. Also, the Strowger mechanism 201
comprises 8 wiper set including the wipers 202,

3

203 and 204 carried by a carriage movable in both
vertical and rotary directions, the wiper set being
associated with the bank of fixed con.act sets.
Also, this Strowger mechanism includes a vertical
magnet M236 for moving the carriage in the

vertical direction, a rotary magnet M231 for

moving the carriage in the rotary direction, and
a release magnet M238 for releasing the carriage
and for causing it to be returned to its normal
position. Associated with this Strowger mech-
anism are three sets of switch springs S211, S278
and S239 which are actuated by the movement
of the carriage in the vertical direction away
from its normal position, and a set of switch
springs S295 which are actuated by the move-
ment of the carriage into its eleventh rotary
position. Also, the selector switch 200 comprises

a line relay R260, a hold relay R2710, a transfer

relay R290, a test relay R265 and a switching
relay R210.

Preferably, each of the distributors is con-
nected and arranged in a manner similar to that
of the distributor 300 individually associated with
the first group of links which comprises, as best
shown in Fig. 3, a rotary switch 301 including six
banks of fixed contacts and six wipers individu-
ally associated therewith, the corresponding con-
tacts in each bank terminating the control con-
ductors extending to the respective links in the
first group of links, and the wipers terminating
the control conductors extending to the distribu-
tor. Also, the rotary switch 301 includes a rotary
magnet M308 for driving the wipers associated
with the contact banks in a rotary direction. The
distributor 300 also comprises a start relay R345,
a busy transfer relay R340, a step relay R3170, a
transfer relay R360, a timing relay R375, first
and second test relays R320 and R325, respec-
tively, and a number of control relays R350, R380,
R390 and R330. Also associated with the dis-
tributor 300 are a supervisory lamp L309, a num-
ber of jacks J33(, J332 and J333 and a busy
switch S334 which are utilized fcr test purposes
in a manner more fully described subsequently.

The distributor 300 is of the preselective type
in that an idle link in the first group of links is
selected to be assigned to the use of a calling line
in the first group of lines prior to the initiation
of a call on the line therein and another idle
link in the first group of links is automatically
selected to be assigned to the use of the next call-
ing line in the first group of lines as soon as the
selected link operates to find a calling line in the
first group of lines. Also, the distributor 300 is
so connected and arranged that, when all of the
links in the first group of links are busy, the
start circuit of the distributor 300 is transferred
to the distributor 312 associated with the second
group of lines, whereby the distributor 312 as-
signs idle ones of the links in the second group
of links to the use of calling lines in the first
group of lines.

Preferably, each of the connector switches is
connected and arranged in a manner similar to
that of the connector switch 215, which connector
switeh is of conventional connection and arrange-
ment and includes a Strowger mechanism 225
and’a battery reversing relay R220. It is noted
that a trunk line 21f including a control con-
ductor C218 extends to the connector switch 215
and that a battery 223 is included in the connec-
tor switch 215 and operatively associated by way
of a switching arrangement with the control con-
ductor C214 of the trunk line 21 {, whereby booster
battery potential may be applied to the control

20

25

30

35

40

45

50

65

60

65

70

74.




[

10

40

60

60

75

4

conductor C214 of the trunk line 211 for meter-
ing purposes in a manner more fully described
hereinafter. . :

Preferably, the operator position 210 is of con-
ventional connection and arrangement and in-
cludes apparatus thereat for answering an incom-
ing call extending thereto. :

A Dbetter understanding of the connection and
arrangement of the apparatus incorporated in
the telephone system will be facilitated from a
consideration of the operation thereof incident
to the extension of a call from the subscriber
substation A to the subscriber substation B. The
call is first initiated at the substation A by re-
moving the receiver of the telephone instrument
thereat from its hook, thereby to complete s
bridge path at the substation A between the line
conductors C102 and CI03 of the subscriber line

101 extending to the substation A, When this .

bridge path is completed between the line con-
ductors of .the subscriber line 10, a circuit is
completed for energizing the line relay R120 in
the line circuit 100 individually associated with
the subscriber line 10f, which ecircuit extends
from ground, at RA112, by way of RAI 12, Cl102,
the bridge path between the line conductors C102
and Ct03 of the subscriber line 101, Ci03, RAIII,
and the winding of R120 to battery. When ener-
gized over the above-traced circuit the line relay
R120 operates to complete, at RA122 and RC 123,
an obvious path for applying ground potential to
the control conductor C105 of the subscriber line
101, thereby to mark the subscriber line {01 as
busy to the connector switches having access
thereto. Also, the line relay R{20 completes, at
RAI(25, an obvious path for applying. ground po-
tential to the control conductor C190, thereby
to cause ground potential to be applied by way
of the circuit network {91 to the start conductor
C316 extending into the distributor 300, assum-
ing that the subscriber line 10f is included in
the first group of subscriber lines. Also, this ap-
plication of ground potential to the control con-
ductor C190 marks, by way of the circuit net-

5 work 191 and the contacts in the rows of con-

tacts in the Strowger mechanisms included in the
finder switches, the levels wherein the subscriber
line 101 is terminated, the contact in the row
of contacts in the Strowger mechanism 140 in-
cluded in the finder switch 130 being indicated
at 148. Also, upon operating, the line relay R20
completes, at RAI21, a path for applying battery
potential to the control conductor CI04 of the
subscriber line 101, thereby to mark the rotary
positions of the contact sets in the contact banks
of the Strowger mechanisms included in the find-
er switches terminating the subscriber line 101.
This path for applying battery potential to the
control conductor Ci04 of the subscriber line 101
extends from battery at the winding of the cut-
off relay Ri10, by way of the winding of Ri{0
and RAI21, to Ci04. :

This application of ground potential to the
start conductor C316 extending into the distrib-

3 utor 300 completes a circuit for energizing the

start relay R345, this circuit extending from
ground, at RAI25, by way of the control con-
ductor CI91, a resistor included in the circuit
network 181, the start conductor C318, RA34I,
RC343 and the winding of R345 to battery.
When energized over the above-traced circuit, the
start relay R345 operates to initiate operation
of the distributor 300, thereby to cause the pre-
selected idle one of the links in the first group
of links to be assigned to the use of the calling

)
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subscriber line. More. particularly, upon operat-
ing, the start relay R348 completes, at RA3MS,
& circuit for energizing the control relay R380
in series with the winding of the rotary magnet
M308 of the rotary switch 301, this circuit extend-
ing from ground, at RA330, by way of RA330,
RC331, RAES, RA34E, the winding of R380,
RA345, MA308, and the winding of M308 to bat-
tery. When the above-traced serles circult is
completed, the rotary magnet M308 does not op-
erate due to the high series resistance of the
winding of the relay R350. However, the con-
trol relay R380 does operate. Upon operating,
the control relay R350 completes, at RA38S, an
alternative holding circuit for energizing the busy
transfer relay R340, this circuit extending from
ground, at RA3A4, by way of RASAM, RAJ88 and
the winding of R340 to battery. It is noted that
the busy transfer relay R340 is normally ener-
gized by way of a number of multiple circuits
completed in idle ones of the finder switches of

the first group of links, one of these multiple

circuits being completed at this time in the finder
switch 130 of the link 60 and extending from
ground, at RAI44, by way of RAI44, RCI48, the
switch springs 1868 and 187 of the busy switch
S183, the switch springs 178 and 117 of the set
of switch springs SIT18, the all-trunks-busy con-
ductor C321, the switch springs 338 and 336 of
the busy switch S334, RA398, and the winding of
R340 to battery. Also, it will be understood that
a similar multiple circuit will be completed in
each of the finder switches of idle ones of links
in the first group of links.

Also, upon operating, the relay R350 completes,
at RA356, a point in a circuit traced hereinafter

1

20

26

30

for energizing the timing relay R315, prepares, -

at RA357, a point in a circuit traced hereinafter
for energizing the lower winding of the transfer
relay R360, prepares, at RA359, a point in an
alternative circuit traced hereinafter for ener-
gizing the winding thereof in series with the
winding of the rotary magnet M308 of the ro-
tary switch 301, prepares, at RA353 and RC358,
a point in a circuit traced hereinafter for ener-
gizing the winding of the rotary magnet M308
directly from the guard conductor C322, and pre-
pares, at RA382, a point in a circuit traced here-
inafter for energizing the vertical magnet MI70
of the finder switch 130 of the link 80, assuming
that the link 60 has been preselected by the dis-
tributor 300. Also, the control relay R350 com-
pletes, at RA351, a circuit traced hereinafter for
energizing the start relay RI40 of the finder
switch 130 of the preselected link 60. As previ-
ously noted, the link 60 in the first group of links
has been previously selected by the distributor
300 for the use of a calling line in the first group
of lines. ~Accordingly, the wipers 302 to 307, in-
clusive, of the rotary switch 301 engage the con-
tacts in the associated contact banks terminating
the control conductors extending to the finder
switch 130,

The circuit for energizing the start relay RIi40
in the finder switch 130 extends from ground, at
RA35!, by way of RA35!, the wiper 303 and as-
sociated contact of the rotary switch 301, the
finder start conductor C318, and the winding of
RI40 to battery. When energized over the above-
traced circuit, the start relay RI40 operates to
complete, at RAI4{, an obvious path between the
line conductors C116 and C{17T of the trunk line
115 extending between the finder switch 130 and
the selector switch 200 of the link 80, and to com-
Plete, at RAI44 and RCI4E, an obvious path for
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applying ground potential to the control con-
ductor CI!8 of the trunk line 118. When the
path is completed between the line conductors
C116 and C117 of the trunk line 118, a circuit is
completed for energizing in series the upper and
lower windings of the line relay R260 in the selec-
tor switch 200, this circuit extending from ground
by way of the upper winding of R260, RC216,
RA214, CIiI11, the resistor 121, RA14I, CII86,
RA2(1, RC213, and the lower winding of R260 to
battery. When energized over the above-traced
circuit, the line relay R260 operates to interrupt,
at RA261 and RC263, a point In a circuit, traced
hereinafter, for energizing the winding of the
release magnet M238, and to complete, at RA261
and RC262, a circuit for energizing the hold re-
lay R210, the last-mentioned circuit extending
from ground at RA210 by way of RA210, RA26I,
RC262 and the winding of R210 to battery.
When energized over the above-traced circuit, the
hold relay R210 operates to complete, at RA21{,
a multiple path for applying ground potential to
the control conductor C118 of the trunk line 115,
to complete, at RA212, a circuit for energizing

the winding on the core leg L267 of the field .

structure of the test relay R265, to prepare, at
RA213, a circuit, traced hereinafter, for ener-
gizing the winding on the core leg 1,268 of the
field structure of the test relay R265, to inter-
rupt, at RA274 and RC216, a further point in the
previously mentioned circuit for energizing the
winding of the release magnet M238, and to pre-
pare, at RA274 and RC275, a point in a circuit,
traced hereinafter, for energizing in multiple the
lower winding of the transfer relay R290 and the
winding of the vertical magnet M236. The ap-
plication of ground potential to the control con-
ductor C118 of the trunk line 115 completes a cir-
cuit for energizing the upper winding of the
transfer relay R290, this circuit extending from
the grounded control conductor Cii8 by way of
the set of switch springs S277 and the upper
winding of R290 to battery. When energized over
the above-traced circuit, the transfer relay R290
operates to interrupt, at RA29!, a point in a cir-
cuit, traced hereinafter, for energizing the wind-
ing of the rotary magnet M237 and to interrupt,
at RA292, a point in the previously mentioned
circult for energizing the winding of the release
magnet M238. At this time, the selector switch
200 is conditioned to be responsive to a digit

aled thereinto, thereby to cause the wiper set
Jf the Strowger mechanism 201 thereof to be
driven away from its normal position in the ver-
tical direction in a manner more fully described
hereinafter. .

Also, the start relay RI40 prepares, at RAI42,
a circuit, traced hereinafter, for energizing the
second test relay R325 in the distributor 300, in-
terrupts, at RA143, a point in a path traced here-
inafter for applying ground potential to the
guard conductor C322, interrupts, at RAI44 and
RC145, a point in the previously traced path for
applying ground potential in the finder switch
180 to the all-trunks-busy conductor C32i, pre-
pares, at RA(47, a circuit traced hereinafter for
energizing the winding of the rotary magnet
MI171!, and completes, at RA148, a circuit for en-
ergizing the vertical magnet Mi78. The circuit
for energizing the vertical magnet M178 extends
from ground, at RA352, by way of RA352, RASTY,
RA36!, RC362, the wiper 304 and associated con-
tact of the rotary switch 801, the vertical con-
ductor €320, RA 148, and the winding of MI70 to
battery. When energized over the above-traced
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circuit, the vertical magnet M170 operates. Upon
operating, the vertical magnet MIT0 drives the
carriage of the Strowger mechanism (40 of the
finder switch {30 one step in the vertical direction
and completes, at MAIT0, a circuit for energiz-
ing the step relay R370 in the distributor 300.
The circuit for energizing the step relay R310 ex-
tends from ground, at MA{10, by way of MA{16,
the interrupter conductor C319 and the winding
of R310 to battery.

" When energized over the above-traced circuit,
the step relay R370 operates to interrupt, at
RA31I, a point in the previously traced circuit for
energizing the winding of the vertical magnet
MI110, thereby to cause the vertical magnet M{10
to restore. Upon restoring, the vertical magnet
MI10 interrupts, at MAIT0, the previously traced
circuit for energizing the step relay R3170, thereby
to cause the latter relay to restore. Upon re-
storing, the step relay R370 completes, at RA31I,
a point in the previously traced circuit for ener-
gizing the winding of the vertical magnet MI10,
whereupon the vertical magnet M170 operates to
drive the carriage of the Strowger mechanism 148
of the finder switch 130 an additional step in the
vertical direction and to recomplete, at MA110,
the previously traced circuit for energizing the
step relay R310 in the distributor 300.

The step relay R310 in the distributor 300 and
the vertical magnet MIT0 in the finder switch
{30 continue to interact in the above-described
manner, thereby to cause the carriage of the
Strowger mechanism 140 of the finder switch 130
to be driven step by step in the vertical direction
until the carriage wiper 147 engages a contact in
the row of contacts associated therewith having
marking ground potential thereon. In the pres-
ent instance, the carriage of the Strowger mech-
anism 140 of the finder switch 130 is driven two
steps in the vertical direction, whereupon the
control wiper 147 engages the contact 148 in the
row of contacts having marking ground potential
thereon. A circuit is then completed for ener-
gizing the lower winding of the transfer relay
R360 in series with the winding of the step relay
R310, this circuit extending from the grounded
contact 148 in the row of contacts by way of the
control wiper 147, the first test conductor C311,
the wiper 302 and associated contact of the ro-
tary switch 301, RA366, RC361, the lower wind-
ing of R360, RA357, and the winding of R3170 to
battery. It is noted that the above-traced cir-
cuit for energizing the lower winding of the
transfer relay R360 in series with the winding of
the step relay R310 is completed immediately the
carriage of the Strowger mechanism (40 of the
finder switch 130 is driven the second step in the
vertical direction. Accordingly, the step relay
R310 does not restore incident to the restoration
of the vertical magnet M170 at this time.

Shortly after the transfer relay R360 is ener-
gized over the above-traced circuit it operates,
this relay being of the slow-to-operate type. Upon
operating, the transfer relay R360 ‘completes, at
RA369, a holding circuit traced hereinafter for
energizing the upper winding thereof, interrupts,
at RA366 and RC361, a point in the previously
traced circuit for energizing the lower winding
thereof in series with the step relay R310, and
prepares, at RA366 and RC368, a circuit traced
hereinafter for energizing the first test relay R320.
Also, upon operating, the transfer relay R360
interrupts, at RA365, a point in the previously
traced original circuit for energizing the control
relay R350 in series with the winding of the
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rotary magnet M308, an alternative circuit for
energizing the control relay R350 in series with
the winding of the rotary magnet M308 being
completed at this time; interrupts, at RA361 and
RC362, a further point in the previously traced
circuit for energizing the vertical magnet MI70;
and prepares, at RA361 and RC364, a point in a
circuit traced hereinafter - for energizing the
rotary magnet MITI.

As previously noted, upon operating, the con-
trol relay R350 completes, at RA356, a point for
energizing the timing relay R316, this circult ex-
tending from ground, at RA356, by way of RA356,
RA333, RC334, and the winding of R315 to
battery. When energized over the above-traced
circuit, the timing relay R375 operates to com-
plete, at RA316 and RC318, RC3719, a circuit for
energizing the control relay R380, this circuit
extending from ground, at ‘RA3566, by way of
RA356, RA3T6, RC318, RC319, and the winding
of R380 to battery. Shortly after the control
relay R380 is energized by way of the above-
traced circuit, this relay operates, this relay be-
ing of the slow-to-operate type. Upon operating,
the control relay R380 completes, at RA386, a
holding circuit for energizing the winding thereof s
this circuit extending from ground, at RA356,
by way of RA356, RA3TS, RC3178, RA386, and the
winding of R380 to battery. Also, upon operating,
the control relay R380 interrupts, at RA382 and
RC383, a point in a circuit traced hereinafter for
energizing the upper winding of the control relay
R390, and prepares, at RA382 and RC384, a point
in a holding circuit traced hereinafter for ener-
gizing. the upper ‘winding of the transfer relay
R360. Also, the control relay R380 completes, at
RA38I, the previously mentioned alternative cir-
cuit for energizing the control relay R350 in series
with the winding of the rotary magnet M308, this
circuit extending from ground, at RA38I, by way
of RA38I, RA359, the winding of R350, RA345,
MA308, and the winding of M308 to battery.
Finally, upon operating, the control relay R380
completes, at RA385, an obvious circuit for ener-
gizing the upper winding of the 'control relay
R330, thereby to cause the latter relay to operate.
Upon operating, the control relay R330 completes,
at RA336, a holding circuit for energizing the
lower winding thereof, this circuit extending from
ground at RA351 by way of RA35I, RA336, and
the lower winding of R330 to battery. Also, the
control relay R330 interrupts, at RA330 and
RC331, a point in the previously traced original
circuit for energizing the control relay R350 in
series with the winding of the rotary magnet
M308, and completes, at RA330 and RC332, a
multiple alternative circuit for energizing the
control relay R350 in series with the winding of
the rotary magnet M308. Furthermore, the con-
trol relay R330 interrupts, at RA333 and RC334,
a point in the previously traced circuit for ener-

. Blzing the timing relay R375; prepares, at RA333
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and RC335, a point in the previously mentioned
holding circuit for energizing the upper winding
of the transfer relay R360; prepares, at RA331, a
point in a circuit traced hereinafter for energizing
the first test relay R320; and brepares, at RA338,
a point in a circuit traced hereinafter for ener-
gizing the second test relay R325.

When the previously traced circuit for ener-
gizing the timing relay R315 is interrupted, the
I~tter relay restores, thereby to cause the weighted
wrmature RA37T6 thereof to vibrate between the
-ssociated contacts RC371 and RC318, in order
iv, complete intermittently the previously traced

2,214,908

holding circult for energizing the control relay
R380. It is noted that the weighted armature
RA318 vibrates between the contacts noted for a
predetermined time interval, thereby to retain the
control relay R380 in its operated position during
this time interval. ]

The previously mentioned holding circuit for
energizing the upper winding of the transfer relay
R360 extends from ground, at RA356, by way of

.RA386, RA333, RC335, RA382, RC384, RA36S, and

the upper winding of R360 to battery; while the
previously mentioned circuit for energizing the
rotary magnet Mi1l extends from ground, at
RA352, by way of RA352, RA3TI, RA361, RC364,
RA32(, RC322, RA326, RC321, the rotary con-
ductor C324, RA 65, RAI15T, RAI41, and the wind-
ing of MI1{ to battery. When energized over the
above-traced circuit, the rotary magnet MITi{
operates to drive the carriage of the Strowger
mechanism 140 of the finder switch 130 one step
in the rotary direction and to complete, at
MAIT1, an alternative circuit for energizing the
step relay R370 in the distributor 300. The cir-
cuit for energizing the step relay R310 extends
from ground, at MAIT(, by way of MAITI, the
interrupter conductor C319, and the winding of
R3170 to battery. When energized over the above-
traced circuit, the step relay R370 operates to
Interrupt, at RA371, a point in the previously
traced circuit for energizing the rotary magnet
MiTt, thereby to cause the rotary magnet to re-
store. Upon restoring, the rotary magnet MIT{
interrupts, at MAITl, the previously traced
alternative circuit for energizing the step relay
R3170, thereby to cause the step relay to restore
and recomplete, at RA31l, the previously traced
circuit for energizing the winding of the rotary
magnet MITI, .

The step relay R310 in the distributor 300 and
the rotary magnet M171 in the finder switch 130
continue to interact in the manner described
above until the carriage of the Strowger mecha-
nism (40 of the finder switch 130 is rotated in
the rotary direction to the position of the con-
tact set terminating the calling subscriber line
{01, at which time the wiper 143 of the upper
wiper set engages the contact of the contact set
terminating the control conductor C104 of the
subscriber line 101, assuming that the line 181
is accessible to the upper wiper set of the Strow-
ger mechanism {40 of the finder switch 130,
whereupon a circuit is completed for energizing
the winding of the cutoff relay RI10 in the line
circuit 100 in series with the first test relay R320
in the distributor 300. The last-mentioned cir-
cuit extends from ground at RA331 by way of

"RA331, the unidirectional current conducting de-

vice or copper oxide rectifier 341, the winding of
R320, RC368, RA366, the wiper 302 and asso-
ciated contact of the rotary switch 301, the first
test conductor C317, the wiper (43 of the upper
wiper set, the associated -contact terminating the
control conductor C104 of the subscriber line
101, C104, RAI21 and the winding of the cutoff
relay R110 to battery.

When the cutoff relay R110 in the line circuit
100 is energized by way of the above-traced cir-
cuit, it does not operate due to the high series
resistance of the first test relay R320 in the dis-
tributor 300. However, the first test relay R320
does operate. Upon operating, the first test relay
R320 interrupts, at RA321 and RC322, a point in
the previously traced circuit for energizing the
winding of the rotary magnet MITl and com-
pletes, at RA321 and RC323, a circult for ener-
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gizing the switching relay RI60 in the finder
130. The circuit for energizing the
switching relay Ri60 extends from ground, at
RAJ52, by way of RA352, RA3TI, RA3GI, RC364,
RA32i, RC323, the wiper 306 and associated con-
tact of the rotary switch 301, the conductor
C323, RAISS, and the winding of R160 to battery.
When energized over the above-traced circuit,
the switching relay RI60 operates to interrupt,
at RA 165, a further point in the previously traced
circuit for energizing the winding of the rotary

magnet MIT{ and to complete, at RA164, a hold-

ing cireuit for energizing the winding thereof,
this circuit extending from the grounded con-
ductor C118 by way of RAI64, and the winding
of RI60 to battery. Also, upon operating, the
switching relay R{60 connects the trunk line
131 terminated by the upper wiper set to the
trunk line 115 extending between the finder
switch 130 and the selector switch 200. Specifi-
cally, the conductors CI32, CI33 and Ci34 of
the trunk line 131 are respectively connected,
at RAIGI, RAIB2 and RA163, to the conductors
Cii6, Cit1 and C118, respectively, of the trunk
line 1i5. When the grounded control conductor
Ci18 of the trunk line 115 is connected to the
control conductor Ci34 of the trunk line 131,
an alternative circuit is completed for energizing
the cutoff relay RI10 in the line circuit 100, this
circuit extending from the grounded control
conductor CI{8 of the trunk line {15 by way of
RAI{63, the control conductor CI134 of the trunk
line §3i, the wiper {43 of the upper wiper set,
the associated contact terminating the control
conductor Ci0& of the subscriber line 101, Cl04,
RAI{21, and the winding of Riif to battery.
When energized over the above-traced circuit,
the cutoff relay RII0 operates to complete, at
RAL 13, a holding circuit for energizing the wind-
ing thereof, this circuit. extending from the
grounded control conductor CI04 of the sub-
scriber Iine 181 by way of C104, RA(13, and the
winding of RII9 to battery. Also, upon operat-
ing, the cutoff relay RIID interrupts, at RAIII
and RA{2, points in the previously traced cir-
cuit for energizing the line relay R120, thereby
to free the subscriber line 181 of impedance
elements and to cause the line relay RI120 to
restore. Also, upon operating, the cutoff relay
RIi18 completes, at RAII4, a circuit for energiz-
ing the winding of the meter relay RI109 asso-
ciated with the line circuit 100, assuming that the
upper terminal of the winding of the meter relay
RI88 is connected to the conductor Cf08. This
circuit extends from the grounded control con-
ductor C184 of the subscriber line 101 by way of
RAi13, RAII4, C108, and the winding of RrRI109
to battery. Although the winding of the meter
relay RI109 is energized, this relay does not oper-
ate at this time as this relay is of the marginal
type.

When the line conductors Ci32 and CI33 of
the trunk line 131 are connected to the line con-
ductors C116 and Cl11, respectively, of the trunk
line 115, an alternative circuit is completed for
energizing in series the upper and lower wind-
ings of the line relay R260 in the selector switch
288. 'This circuit extends from ground by way
of the upper winding of R260, RC216 and RA214
to the line conductor Ci17, and from battery by
way of the lower winding of R260, RC213 and
RA211 to the line conductor C216, the line con-
ductors C2i6 and C211 of the trunk line 215
being connected together by way of the bridge

7

path connected between the line conductors C102
and C103 of the subscriber line 104 at the sub-
scriber substation A. . ;

It is noted that, when the carriage of the
Strowger mechanism of the finder switch 130
is operated away from its normal position the
first step in the vertical direction, the sets of
switch springs S115 and S{19 are actuated. More
specifically, the switch springs 181 and 182 of the
set of switch springs. S119 are actuated into dis-

engagement; while the switch springs 181 and

180 of the set of switch springs Si19 are actuated
into engagement. When the switch springs 184
and 180 of the set of switch springs S1I19 are
actuated into engagement, a point is prepared in a
path traced hereinafter for applying ground po-
tential to the guard conductor C322. Also, the
switch springs 178 and 17 of the set of switch
springs S115 are actuated into disengagement
and the switch springs 178 and 176 of the set of
switch springs SI115 are actuated into engage-
ment. When the switch springs {18 and {17 of
the set of switch springs S175 are actuated into
disengagement, a further point in the previously
traced path for applying ground potential to the
all-trunks-busy conductor C32{ is interrupted;
and when the switch springs {78 and {76 of the
set of switch springs S1715 are actuated into en-
gagement, a point is prepared in a circuit traced
hereinafter for illuminating the supervisory lamp
1.428.

Also, upon operating, the switching relay R160
in the finder switch 130 interrupts, at RA166
and RCI168, a point in a circuit traced hereinafter
for energizing the release magnet MI712, and pre-
pares, at RAI66 and RCI167, an additional point
in the previously mentioned circuit for illumi-
nating the supervisory lamp L{28. Furthermore,
the switching relay R160 interrupts, at RAI60,
a point in a circuit traced hereinafter for ener-
gizing the switching relay R188, thereby to pre-
vent operation of the switching relay Ri50 at
this time; and completes, at RA169, the pre-
viously mentioned path for applying ground po-
tential to the guard conductor C322, this path
extending from ground, at the switch spring 180
of the set of switch springs S119, by way of the
switch springs 180 and 181 of the set of switch
springs S119, RA169, and the switch springs 185
and 184 of the busy switch Si83 to the guard
conductor C322. This application of ground
potential to the guard conductor C322 completes
a circuit for energizing the winding of the rotary
magnet M308 of the rotary switch 301, this cir-
cuit extending from the grounded guard con-
ductor C322 by way of the wiper 305 and asso-
ciated contact of the rotary switch 301, RA3%3,
RC355, and the winding of M308 to baitery.
When energized over the above-traced circuit,
the rotary magnet M308 operates, thereby to
condition the wipers of the rotary switch 301 to
be driven one step in the rotary direction. Also,
upon operating, the rotary magnet M308 inter-
rupts, at MA308, a point in the previously traced
alternative circuit for energizing the winding
thereof in series with the winding of the control
relay R350, thereby to cause the control relay
R350 to restore.

Upon restoring, the control relay R350 inter-

rupts; at RA353 and RC385, a point in the pre-

viously traced circuit for energizing the winding
of the rotary magnet M308, thereby to cause the
rotary magnet M308 to restore. Upon restoring,
the rotary magnet M308 drives the wipers 302
to 307, inclusive, of the rotary switch 301.one
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step in the rotary direction and into engagement
with the contacts in the associated contact banks
terminating the control conductors extending to

the finder switch of the next link. The subse-

quent operation of the distributor 300 depends
upon the idle or busy condition of the finder
switch of the next link, in a manner more tully
described subsequently.

Assuming ‘that there are no other calls in the
first group of lines at this time, when the line
relay R120 of the line circuit 190 associated with
the subscriber line 101 restores it interrupts, at
RAI2S, the previously traced path for applying
ground potential to the control conductor C1890,
interrupts, at RA122 and RCI23, the previously
traced path for applying ground potential to the
control conductor C105 of the subscriber line §01,
and completes, at RAI122 and RCI124, an alter-
native path for applying ground potential to the
control conductor CI85, thereby to’ mark ‘the
subscriber line {01 as busy to the connector
switches having access thereto. The last-men-
tioned path- extends from the grounded' control
conductor C104 of the subscriber line 10f by way
of RA(13, RCi24 and RAI22, to the control con-
ductor CI105. . .

When ground potential is removed from the
control conductor C190, the previously traced
circuit for energizing the start relay R345 in the
distributor 300 is interrupted, thereby to cause
the start relay R345 to restore. Upon restoring,
the start relay R345 interrupts, at RA346, the
previpusly traced original circuit
the control relay R350 in series with the wind-
ing of the rotary magnet M308. Also, when the
control relay R350 restores, as previously noted,
it interrupts, at RA359, a further point in the
circuit for energizing the winding thereof in
serles with the winding of the rotary magnet
M308. Also, at RA353 and RC354, the wiper 305
of the rotary switch 301 is connected by way of
the self-interrupting contact MA308 and the
winding of the rotary magnet M308 to battery,
this connection extending from the wiper 305 by
way of RA353, RC354, RA345, MA308, and the
winding of M308 to battery.

In the event the finder

potential appears upon the guard conductor
thereof, corresponding' to the guard conductor
C322 of the finder switch 130, as breviously noted,
thereby to complete g circuit extending by way
of the previously traced connection for energiz-
ing -the winding of the rotary magnet M308.
When thus energized, the rotary magnet M308
operates to.condition the wipers of the rotary
switch 301 to be driven an additional step in the
rotary direction and to interrupt, at MA308, the
previously traced circuit for energizing the wind-

.ing thereof. When the previously traced circuit

for energizing the winding of the rotary magnet
M308 is interrupted, the rotary magnet restores,
thereby to drive the wipers of the rotary switch
30f an additional step in the rotary direction.
The rotary magnet M308 continues to operate
in the above-described manner in order to cause
the wipers of the wiper set 301 to be driven step
by step in the rotary direction until the finder
switch in an idle link of the first group is found.
When the finder switch of an idle link of the
first group is found, further operation of the
rotary magnet M308 is interrupted, due to the
fact that no ground potential appears upon the
guard conductor thereof, corresponding to the
guard conductor C322 of the finder switch 130,

for energizing

2,214,008

Accordingly, the distributor 380 operates auto-
matically to preselect an idle link in the first
group of links immediately after the previously
selected link in the frst group of links is taken
for use by a calling line and operates to find the
calling line, : )

It is' noted that the distributor 300 operates
in the above-described manner in order to pre-
select an idle link in the first group of links only
in the event that an idle link is available in the
first group of links, due to the fact that the busy
transfer relay R340 is retained in its operated
position at this time only in the event that ground
potential is present upon the all-trunks-busy
conductor C321, which condition obtains only in
the event that there is an idle link available in
the first group of links. In the event that all of
the links in the first group of links are busy at
this time, no ground potential appears upon the
all-trunks-busy conductor C321, whereby the cir-
cuit for energizing the busy transfer relay R340
is interrupted in order to cause the busy transfer
relay R340 to restore. Upon restoring, the busy
transfer relay R340 interrupts, at RA344, a fur-
ther point in the alternative holding cirecuit for
energizing the winding thereof, interrupts, at
RA345, a point in the previously traced circuit
for energizing the winding of the rotary magnet
M308, thereby to prevent operation of the rotary
magnet M308, and interrupts, at RA34{ and
RC343, the connection between the start con-
ductor C316 and the winding of the start relay
R345.  Also, upon restoring, the busy transfer
relay R340 connects, at RA34f and RC342, the
conductors C328 and C327 extending to the dis-
tributor 3f2. Accordingly, st this time, the start
conductor C316 extending to the distributor 300
‘is connected, together with the start conductor
C318§, to the conductor C321 extending to the dis-
tributor 312. Hence, at this time, the distributor
312 is operative to assign idle links in the second
group of links to the use of calling lines in both
the first and second groups of lines.

Continuing now with the release of the dis-
tributor 300 incident to the restoration of the
start relay R345 and the control relay R350,
when the control relay R350 restores it inter-
rupts, at RA351, the previously traced circuit for
energizing the start relay RI40. in the finder
switch [30. Shortly thereafter the start relay
R40, being of the slow-to-release type, restores
to interrupt, at RA(41, the first-mentioned path
between -the line conductors Cii6 and CI17 of
the trunk line 115 and to complete, at RAI43,
an alternative path for applying ground poten-
tial to-the guard conductor C322, this path ex-
tending from ground, at the switch spring 180
of the set of switch springs S119 by way of the
switch springs 180 and 181 of the set of switch
springs SI19, RA{43, and the switch springs 185
and 184 of the busy switch S183 to the guard
conductor C322. This application of ground. po-
tential to the guard conductor C322 insures that
the distributor 300 will not operate to select the
busy link 60 at this time. Also, upon restoring,
the start relay RI140 interrupts, at RAI147, g
further point in the previously traced circuit for

. energizing the rotary magnet M| Ti, interrupts,

at RA(48, a further poin$ in the previously traced
circuit for energizing the vertical magnet MLt10,
interrupts, at RA142, a point in the previously
mentioned cireuit for energizing the second test
relay R325 in the distributor 300, and completes,
at. RA(44 and RCI(45, the previously mentioned
circuit for illuminating the supervisory ' lamp
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Li28, this circuit extending from ground, - at
RAI44, by way of RA144, RCI45, ‘the switch
springs 186 and 187 of the busy switch S183, the
switch springs 178 and 176 of the set of switch
springs S115, RA166, RCI61 and Li28 to battery.
The illumination of the supervisory lamp Li28
indicates to the exchange attendant that. the
link 60 is busy upon a call routed therethrough
from a line included in the first group of lines.
Also, upon restoring, the control relay R350
in the distributor 300 interrupts, at RA352, the
previously traced original circuit for energizing

" the switching relay R160 in the finder switch 130,

interrupts, at RA351, a further point in the pre-
viously traced circuit for energizing the lower
winding of the transfer relay R360 in the dis-
tributor 300, and interrupts, at RA356, a point in
the previously traced circuit for energizing the
upper winding of the transfer relay R360 and a
point in the previously traced holding circuit for
energizing the winding of the confrol relay R380,
thereby to cause the transfer relay R360 and the
control relay R380 to restore. Upon restoring,
the transfer relay R360 interrupts, at RA369, a
further point in the holding circuit for energiz-
ing the upper winding thereof, interrupts, at
RA366 and RC368, a point in the previously
traced circuit for energizing the first test relay
R320, and prepares, at RA366 and RC361, a point
in the previously traced circuit for energizing
the lower winding thereof. Also, upon restoring,
the transfer relay R360 prepares, at RA365, a
point in the previously traced original circuit for
energizing the winding of the control relay R350
in series with the winding of the rotary magnet
M308, interrupts, at RA36f and RC364, a further
point in the previously traced circuit for energiz-
ing the switching relay R160 in the finder switch
130, and prepares, at RA361 and RC362, a point
in a circuit for energizing the vertical magnet in

the finder switch of 2 selected link when the-

distributor 300 operates to select an idle link in
the first group of links to the use of a calling line.

Upon restoring, the control relay R380 inter-
rupts, at RA386, a further point in the holding
circuit for energizing the winding thereof, inter-
rupts, at RA385, a point in the holding circuit for
cnergizing the upper winding of the control relay
R330, thereby to cause the latter relay to restore,
and interrupts, at RA382 and RC384, a further
point in the holding circuit for energizing the
upper winding of the transfer relay R360. Also,
the control relay R380 prepares, at RA382 and
RC383, a point in a circuit traced hereinafter for
energizing the upper winding of the control relay
R360, and interrupts, at RA38!, a point in the
previously traced alternative circuit for energiz-
ing the winding of the control relay R350 in
series with the winding of the rofary magnet
M308.

Upon restoring, the control relay R330 inter-
rupts, at RA336, a further point in the previously
traced holding circuit for energizing the lower
winding thereof, interrupts, at RA331, a further
point in the previously traced circuit for ener-
gizing the first test relay R320, and interrupts, at
RA338, 2 point in the previously mentioned cir-
cuit for energizing the second test relay R325.
Also, the control relay R330 interrupts, at RA333
and RC335, a further point in the holding cir-
cuit for energizing the upper winding of the

transfer relay R360, prepares, at RA333 and,

RC334, a point in the previously traced circuit for
energizing the timing relay R315, interrupts, at
RA330 and RC332,'a further point in the pre-
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viously traced alternative circuit for energizing

_the winding of the control relay R3850 in series

with the winding of the rotary magnet M308,
and prepares, at RA330 and RC331, a point in
the previously traced original circuit for energiz-
ing the winding of the control relay R350 in
series with the winding of the. rotary magnet
M308. . o

Upon restoring, the first test relay R320 in-
terrupts, at RA321 and RC323, a further point
in the previously traced original circuit for en-
ergizing the switching relay Ri60 in the finder
switch- 130, and prepares, at RA321 and RC322,
a point in a circuit for energizing the rotary
magnet in the finder switch of a preselected
link. At this time, the distributor 300 'is com-
pletely released for further use and the sub-
scriber substation A is operatively connected by
way of the previously traced circuit to the se-
lector switch 200.

As previously noted, as soon as the finder
switch 130 operates to seize the calling subscriber
line 101, ground potential is applied therein to
the guard conductor C332, thereby to complete
the previously traced path for short-circuiting
the winding of the control relay R350 in order
to cause the control relay R350 to restore and
initiate the release of the distributor 300. It is
noted that it is not possible to reoperate the relay
R350 unil the distributor 300 is completely re-
leased in spite of the fact that there may be pres-
ent a calling line in the first group of linec which
causes the start relay R375 to remain in its op-
erated condition, due to the fact that, upon
restoring, the control relay R350 interrupts, at
RA359, the previously traced alternative circuit
for energizing the winding thereof in series with
the winding of the rotary magnet M308, and the
original circuit for energizing the winding of the
control relay R350 in series with the winding of
the rotary magnet M308 is not recompleted until
subsequent to the restoration of the transfer re-
lay R360 and the control relay R330, as previously
explained. Accordingly, the distributor 300 is
completely released each time a finder switch of
a link selected thereby operates to find a calling
line in spite of the fact that the start relay R345
therein remains operated, due to the presence of
other calling lines in the first group of lines.

In the event another calling line is present in
the first group of lines at this time, ‘the start
relay R345 in the distributor 360 remains in its
operated position, and, when the transfer relay
R360 and the control relay R330 restore, the
previously traced original circuit for energizing
the control relay R350 is recompleted, assuming
that the rotary magnet M308 has already oper-
ated to cause the rotary switch 381 to find an idle
link in the first group of links. The control relay
R350 then operates, thereby to cause the finder
switch of the previously selected link to operate
and seize the calling subscriber line in the first
group of lines, as explained above.

As previously noted, the distributor 300 is op-
erative to cause the finder switch of a selected
link in the first group of links, such as the finder
switch 130 of the link 60, to operate and seize a
calling line in the second group of lines, which
condition may arise when all of the links in the
second group of links are busy. In this event,
the distributor 312 operates, thereby to cause the
conductors C3271 and C328 therein to be con-
nected together, in a manner similar to that pre-
viously explained, incident to the restoration of
the busy transfer relay R340 in the distributor
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300 when all of the links in the first group of links
are busy. At this time, ground potential applied
to the start conductor C315 is extended by way of
the conductor C321 and the distributor 312 to
the conductor C328, in order to cause the start
relay R345 in the distributor 300 to be energized
and to operate in the previously described man-
ner. The subsequent operations of the distributor
300 and the finder switch 130 of the link 69, in-
cident to the operation of the start relay R345 in
the distributor 300, are the same as previously
explained, assuming that the calling line in the
second group of lines is also accessible to the
upper wiper set of the Strowger mechanism 140
of the finder switch 130, -

Furthermore, the finder switch 130 of the link
60 is operative in & manner substantially identical
to that previously explained to find a calling line
in cither the first group of lines or the second
group of lines and accessible to the lower wiper
set of the switching mechanism {48 thereof.
However, in this case, when the carriage of the
Strowger mechanism 140 of the finder switch 130
Is rotated in the rotary direction to the position
of the contact set terminating the calling sub-
scriber line, battery potential is encountered by
the wiper 146 in the lower wiper set appearing
upon the contact terminating the control con-
ductor of the calling subscriber line. This ap-
plication of battery potential to the wiper 146
completes the previously mentioned circuit for
energizing the second test relay R325 in the.dis-~
tributor 300, this circuit extending from ground
at RA338 by way of RA338, the unidirectional
current conducting device or copper oxide recti-
fler 348, the winding of the second test relay
R325, the second test conductor C326, RA | 42, and
the control conductor C138 of the trunk line 135
to battery potential appearing upon the wiper
146. When energized over the above-traced cir-
cuit, the second test relay R325 operates to in-
terrupt, at RA326 and RC321, 2 point in the pre-
viously traced circuit for energizing the rotary
magnet MI11 in the finder switch 130, thereby
to arrest further operation of the finder switch.
Also, upon operating, the second test relay R325
completes, at RA326 and RC328, the previously
mentioned circuit for energizing the switching
relay RI80 in the finder switch 130, this circuit
extending from ground, at RA352, by way of
RA352, RA3Ti, RA3SI, RC364, RA321, RC322,
RA326, RC328, the wiper 307 and associated con-
tact of the rotary switch 301, the conductor C325,
RAI60, and the winding of RI50 to battery.
When energized over the above-iraced circuit,
the relay Ri150 operates to interrupt, at RAI57,
a further point in the breviously traced circuit
for energizing the rotary magnet MiITf, and to
complete, at RAI56, a path for applying ground
potential to the guard conductor C322. The path
for applying ground potential to the guard con-
ductor C322 extends from ground, at the switch
spring 180 of the set of switch ‘springs S179, by
way of the switch springs 188 and 181 of the set
of switch springs S179, RAI56, and the switch
springs 188 and 184 of the busy switch 8183 to
the guard conductor C322. This application of
ground potential to the guard conductor C322
causes the distributor 300 to be released and the
rotary switch 30{ therein to operate and select
an idle link in the first group of links, as pre-
viously explained.

Also, upon operating, the switching relay RI50
interrupts, at RA156, a point in the previously
traced

- pletes,

circuit for energizing the switching relay -

2,314,008

RI60, and completes, at RAIW4, a holding cir-
cuit for energizing the winding thereof, this cir-
cult e from the grounded control con-
ductor Cfi8 of the trunk line 1(§ by way of
RAIS4. and the winding of RiB® to battery.
Finally, the switching relay R{50 connects the
trunk line {38 extending to the lower wiper set
of the Strowger mechanism 148 to the trunk line
115. More specifically, the conductors C138,
CI371 and C138 of the trunk line i35 are re-
spectively connected, at RAIBI, RAIS2 and
RAIS83, to the conductors Cii8, Cl11 and CI1I8,
respectively, of the trunk line i15. When the
trunk line 135 is connected to the trunk line 1§,
the line circult individually associated with the
calling subscriber line and the selector switch
200 operate in the previously described manner.

It is noted that there is a possibility that the
upper and lower wiper sets of the Strowger
mechanism 148 of the finder switch 130 may
simultaneously encounter contact sets in the con-
tact bank terminating calling subscriber lines.
In this event, the presence of battery potential
appearing upon the contacts in the two contact
sets respectively engaged by the wipers 143 and
146 in the upper and lower wiper sets, respec-
tively, of the Strowger mechanism 140 complete
the* previously traced circuits for respectively
energizing the windings of the first and second
test relays R320 and R328, respectively, thereby
to cause both of these test relays to operate.
Upon operating, the first test relay R320 com-
at RA321 and RC323, the previously
traced circuit for energizing the switching relay
R 160, thereby to cause the switching relay R160
to operate, and interrupts, at RAI2( and RCi22,
the previously traced circuit for energizing the
switching relay RIi50, thereby to prevent opera-
tion of the switching relay RI150. Accordingly,
under this condition, the switching relay R160
is operated and the switching relay RI50 is not
operated. Hence, the finder switch 130 oper-
ates to find the calling line accessible to the
upper wiper set of the Strowger mechanism 140
thereof in preference to the calling line accessi-~
ble to the lower wiper set of the Strowger mech-
anism (40 thereof.

It is noted that, incident to operation of the

; finder switch 130, the wipers (43 and (46 in the

upper and lower wiper sets, respectively, of the
Strowger mechanism 140 may engage contacts in
the associated contacts of contact sets in the
associated contact bank terminating the control
conductors of subscriber lines having either
ground or booster battery potential ‘appearing
thereupon; ground potential appearing upon the
control conductors of the subscribers’ lines when
the subscriber lines are busy, and booster bat-
tery, potential appearing upon the subscriber
lines when the subscriber lines are being metered.
‘When the wiper 143 of the upper wiper set of the
Strowger mechanism 140 engages
ing ground potential appearing thereupon, a

path is completed for short-circuiting the wind-

ing of the first test relay R320 in the distribu-

tor 300, this circuit extending from the grounded

control conductor of the gubscriber line, by way
of the wiper 143 and associated contact, C139, the
first test conductor C317, the wiper 302 ‘and as-
sociated contact of the rotary switch 301, RAJGS,
RC368, the winding of R320, the copper oxide

rectifier 347, and RA3S37T to ground. When the
wiper 143 of the upper wiper set of the Strowger
mechanism 48 engages a contact having booster -
battery potential appearing thereupon, a circuit
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over the above-traced circuit, the control relay .
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is completed substantially identical to the above-
traced path, tending to energize the winding of
the first test relay R320. However, the copper
oxide rectifier 347 is so connected and arranged
that current is prevented from traversing this
circuit in a direction extending from the wiper
{43 to ground at RA33T. Accordingly, the first
test relay R320 is not effectively energized.
Thus, the first test relay R320 does not operate
when the wiper 143 of the upper wiper set of the
Strowger mechanism 140 engages a contact ter-
minating the control conductor of & subscriber
line having either ground or booster battery po-
tential appearing thereon.

In a similar manner, & path is completed for
short-circuiting the winding of the second test
relay R325 when the wiper 146 in the lower wiper
set of the Strowger mechanism 140 engages a
contact terminating a control conductor of a
subscriber line having ground potential appearing
thereon; and a circuit is completed tending to en-
ergize the winding of the second test relay R325
when the wiper 146 engages a contact terminat-
ing a control conductor of a subscriber line hav-
ing booster battery potential appearing thereon.
However, the copper oxide rectifier 348 prevents
the winding of the second test relay R325 from
being effectively energized in the last-mentioned
case. Hence, the arrangements of the copper
oxide rectifiers 347 and 348 in the circuits for
respectively energizing the windings of the first
and second test relays R320 and R325, respec-
tively, prevent false operation of ‘the finder
switch 130 and the consequent seizure thereby of
a busy subscriber line having booster battery
potential appearing upon the control conductor
thereof. -

in the foregoing description of the operation
of the finder switch 130 of the link 60 to seize
the calling subscriber line (01, it was assumed
that the finder switch {30 operated properly to
seize this calling subscriber line. However, it
may occur that the finder switch 130 fails to
operate properly to seize the calling subscriber
line (61 when the operation thereof is initiated
by the distributor 300, due to the fact that the
finder switch 130 has become temporarily inop-
erative. In this event, the finder switch 130 fails
to seize the calling subscriber line iol. Accord-
ingly, ground potential is not applied in the finder
switch 30 to the guard conductor C322 in or-
der to cause the distributor 300 to be released,
as previously explained. Hence, after a prede-
termined time interval, the vibratory armature
RA316 of the timing relay R315 in the distributor
300 assumes an intermediate position between the
associated contacts RC311 and RC318, thereby
to interrupt the previously traced holding circuit
for energizing the control relay R380 in order to
cause the control relay, R380 to restore. Upon
restoring, the control relay R380 interrupts, at
RA382 and RC384, the previously traced hold-
ing circuit for energizing the upper winding of
the transfer relay R360, and completes, at RA382
and RC383, a point in the previously mentioned
circuit for energizing the upper winding of the
control relay R390. The eircuit for energizing
the upper winding of the control relay R390 ex-
tends from ground, at RA356, by way of RA356,
RA333, RC335, RA382, RC383, and the upper
battery. When energized

R390 operates to complete, at RA392, a holding
circuit for energizing the lower winding there-
of, this circuit extending from the grounded con-

11

ductor C230 by way of the switch springs 338 and
331 of the busy switch S334, RA392, and the
lower winding of R380 to battery. It is noted that
ground potential appears upon the conductor
C330 in the distributor 312 so long as ground po-
tential appears upon the all-trunks-busy con-
ductor associated with the finder switches of the
links in the second group of links, just as ground
potential appears upon the conductor C329 in the
distributor 300 so long as ground poential ap-
pears upon the all-trunks-busy conductor -C321
associated with the finder switches of the links in
the first group of links. Also, upon operating,
the relay R380 completes, at RA39¢, a path for
short-circuiting the winding of the contirol re-
lay R350, this path extending from the upper
terminal of the winding of R350, by way of
RA39(, RA353, RC355, MA308, RA345, and the
winding of R350 to the upper terminal thereof.
When the winding of the control relay R358 is
short-circuited, it restores to interrupt, at RA353
and RC355, a point in the previously traced path
for short-circuiting the winding thereof, and to
complete, at RA353 and RA354, an alternative
path for short-circuiting the winding thereof.
The alternative path for short-circuiting the
winding of the control relay R358 extends from
the upper terminal of the winding of R350 by way
of RA38I, RA353, RC354, and the winding of
R350 to the upper terminal thereof. Also, upon
restoring, the control relay R350 interrupts, at
RA358, a point in the previously traced alterna-
tive circuit for energizing the winding of the
busy transfer relay R340.

Also, upon operating, the control relay K398
interrupts, at RA393, the previously traced origi-
nal circuit for energizing the winding of the busy
transfer relay R340, and interrupts, at RA394,
the normal connection between the conductor
C329 extending into the distributor 312 and the
winding of the busy transfer relay R348, there-
by to cause the busy transfer relay R348 to re-
store and to insure that it remains in its restored
position. Upon restoring, the busy {ransfer relay
R340 completes, at RA341 and RC342, the pre-
viously mentioned connection between the con-
ductors €327 and C328 extending to the dis-
tributor 312, thereby to cause the distributor 312
to assign links in the second group of links to the
use of calling lines in both the first and second
groups of lines, as previously explained.

Also, upon operating, the control relay R338
completes, at RA392, a circuit for . illuminating
the supervisory lamp L309, this circuit extend-
ing from the grounded conducor C338 by way of
the switch springs 338 and 337 of the busy switch
5334, RA392, and the lamp L3089 to battery. Ii-
lumination of the supervisory lamp I.309 indicates
to the exchange attendant that the distributor
300 is locked out of service. The release of the
remainder of the operated relays in the distrib-
utor 300, incident to the restoration of the con-
trol relay R350 and the busy transfer relay R348,
is the same as that previously described. At this
time, the distributor 300 is locked out of service,
as previously noted. :

It is noted that the distributor 388 remains
locked out of service until the busy switch S334
i operated away from its normal position and
returned thereto, which switch will not be thus
operated until the defective finder switch of one

" of the links in the first group of links is found

and again placed in working order. When the
busy switch. S334 is operated away from its nor-
mal position, the switch springs S331 and 5338
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are actuated into disengagement, thereby to in-
terrupt the previously traced holding ecircuit for
energizing the lower winding of the contro] Te-
lay R380 in order to cause the control relay R390
to restore. Upon restoring, the contro] relay
R390 reconnects, at RA394, the conductor C329
extending into the distributor 312 to the winding
of the busy transfer relay R340, and prepares, at
RA393, a point in the DPreviously traced original
circuit for energizing the winding of the busy
transfer relay R340 by way of the all-trunks-
busy conductor C321.
is returned to its normal position, there is com-
pleted at the switch springs 335 and 336 there-
of the previously traced original circuit for en-
ergizing the winding of the busy transfer relay
R340 by way of the all-trunks-busy conductor

,C321, in the event one of the links in the first
group of links is idle at this time, as previously

explained.

It is noted that the finder switch 130 of the
link 60 embodies an arrangement for causing the
distributor 300 to select another idle link in the
first group of links for the use of the calling sub-
scriber line 101 in the event that the finder
switch 130 of the selected link 60 in the first
group of links fails to find the calling line 10f in-
cident to the operation thereof. More particu-
larly, the set of switch springs S174 in the finder
switch 138 is actuated into engagement when the
carriage of the Strowger mechanism 140 of the
finder switch 130 is driven eleven steps in the ro-
tary direction away from its normal position,
due to the failure of the finder switch 130 to
find the calling line 101. When the set of switch
springs S!74 is actuated into engagement, a path
is completed for applying ground Dbotential to
the guard conductor C322, this path extending
from ground, at the set of switch springs S114, by
way of the set of switch springs S174, the switch
springs 185 and 184 of the busy switch SI83 to
the guard conductor C322. ‘This application of
ground potential to the guard conductor C322
completes the previously traced circuit for ener-
gizing the winding of the rotary magnet M308
and for short-circuiting the winding of the con-
trol relay R350, thereby to cause the distributor
300 to release and to cause the rotary switch 301
therein to operate and select another idle link
in the first group of links for the use of the call-
ing subscriber line 101, in the previously de-
scribed manner.

It is noted that the finder switch 130 of the
link 60 may be rendered busy by operating the
busy switch S183. When the busy switch S183
is operated, the switch springs 186, 187 and 184,
185 thereof are actuated into disengagement, and
the switch springs 186, 184 thereof are actuated
into engagement. When the switch springs 186
and (87 of the busy switch SI83 are actuated
into disengagement, the previously traced path
for applying ground potential in the finder switch
130 to the all-trunks-busy conductor C32i is in-
terrupted; when the switch springs 184 and 185
of the busy switch S183 are actuated into dis-
engagement, a point in the previously traced
path for applying ground potential to the guard
conductor C322, incident to the operation of the
switching relays R(50 and R160, is interrupted;
and, when the switch springs 186 and 184 of the
busy switch S183 are actuated into engagement, a
path is completed in the finder switch 130 for
applying ground potential to the guard conduc-
tor C322. The last-mentioned path for applying
ground potential to the guard conductor C322

When the busy switch S334

2,214,908

extends from ground, at RAI44, by way of RA144,
RCI48, and the switch springs (88 and 184 of the
busy switch S183, to the guard conductor C322.
This application of ground potentlal to the guard
conductor C322 marks the link §0 as busy, there-
by to prevent the distributor 300 from selecting
the link 60 in the first’ group of links, or causes
the rotary switch 301 in the distributor 308 to
operate and select another idle link in the first
group of links in the event that the distributor
300 has previously operated to select the link 60
prior to the operation of the Dbusy switch S183
therein. .In the event the distributor 300 has op-
erated to select the link 60 in the first group of
links prior to operation of the busy switch S183
therein, as explained abov , the application of
ground potential to the guard conductor C322, in-
cident to the operation of the busy switch S183,
causes the rotary switch 301 in the distributor
300 to operate and select another idle link in
the first group of links. Specifically, this appli-
cation of ground potential to the guard conduc-
tor C322 completes the previously traced cireuit
for energizing the winding of the rotary magnet

Ma308 of the rotary switch 301 in the distributor

300. The operation of the rotary magnet M308
to cause the rotary switch 301 to select an idle
link in the first group of links is the same as
that previously explained. :

As previously noted, an arrangement is pro-
vided for testing'the operation of the distributor
300 and the finder switches of the links associ-
ated therewith. This arrangement comprises the
busy switch S334 and the test Jacks J331, J332
and J3833. In order to test the operation of the
distributor 300 to select idle links in the first
group of links and to test the operation of the
selected links in the first group of links, the busy
switch S334 is operated away from its normal
position and plugs are inserted into the jacks
J331 and J332. When the busy switch S334 is
operated away from its normal position, a point
in the previously traced holding eircuit for ener-
gizing the lower winding of the control relay
R390 is interrupted at the switch springs 337 and
338 thereof, and the breviously traced original
circuit for energizing the winding of the busy
transfer relay R340 is interrupted at the switch
springs 335 and 336 thereof. The busy transfer
relay R340 then restores to interrupt, at RA344,
a further point in the previously traced alterna-
tive holding ecircuit for energizing the winding
thereof, to. interrupt, at RAS345, a point in the
previously traced circuit for energizing the wind-
ing of the control relay R350 in series with the
winding of the rotary magnet M308, to interrupt,
at RA341 and RC343, a point in the previously
traced circuit for energizing the start relay R34S,
and to complete, at RA34t and RC342, a connec-
tion between the conductors C328 and C327 ex-
tending into the distributor 312. As previously
noted, when the conductors C321 and C328 are
connected together, the distributor 312 is opera,-
tive to assign idle links in the second group of
links to the use of calling lines in both the first
and second groups of lines. Accordingly, the test
of the distributor 300 at this time does not inter-
rupt traffic on the subscriber lines in the first
group of lines. When the plug is inserted into
the jack J331, an alternative circuit, traced here-
inafter, is prepared for energizing the winding of
the control relay R350 in series with the winding
of the rotary magnet M308; and, when the plug
is inserted into the jack J332, an alternative cir-
cuit is completed for energizing the winding of
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the start relay R345. The last-mentioned circuit
extends from ground by way of the jack J332 and
associated plug, the resistor 339, and the winding
of R345 to battery. When energized over the
above-traced circuit, the start relay R345 oper-
ates to complete, at RA346, the previously men-
tioned alternative circuit for energizing in series
the winding of the control relay R350 and the
winding of the rotary magnet M308, this cir-
cuit extending from ground, at RA330, by way of
RA330, RC331, RA365, RA346, the winding of
R350, the jack J331 and associated plug, MA308,

and the winding of M308 to battery. When en-

ergized over the above-traced circuit, the control
relay R350 operates. However, the rotary magnet
M308 does not operate due to the high series re-
sistance of the winding of the control relay
R350. . .
Upon operating, the control relay R350 pre-
pares, at RA35T, a point in the previously traced
circuit for energizing the lower winding of the
transfer relay R369, and completes, at RA356, the
previously traced circuit for energizing, the wind-
ing of the timing relay R315, thereby to initiate
the timing operation of the relay R315 and the
control relays R380, R390 and R330 in the pre-
viously described manner. Also, upon operating,
the control relay R350 prepares, at RA359, a point
in an alternative circuit for energizing the wind-
ing thereof in series with the winding of the ro-
tary magnet M308; prepares, at RA353 and
RC355, a point in the previously traced circuit for
energizing the winding of the rotary magnet M308
directly from the guard conductor C322; pre-
pares, at RA352, a point in the previously traced
circuit for energizing the vertical magnet of the
finder switch of the selected link, and completes,
at RA35(, the previously traced circuit for ener-
gizing the start relay of the finder switch of the
selected link. Assuming that the rotary switch
301 has previously operated to select the link 60,
when the control relay R380 operates it completes,
at RA351, the previously traced circuit for ener-
gizing the start relay R140 in the finder switch 130
of the link 608. Upon operating, the start relay
R {40 completes, at RA148, the previously traced
circuit for energizing the vertical magnet Mi10,
thereby to initiate operation of the finder switch
130, in the previously described manner. The ver-
tical magnet Mi18 and the step relay R310 in the
distributor 300 interact in the previously described
manner, thereby to cause the carriage of the
Strowger mechanism 140 of the finder switch {30
to be driven step by step in the vertical direction.
In the event that there is a calling line in either
the first or second group of lines at this time, the
finder switch 130 operates, in the previously de-
scribed manner, in order to seize the calling sub-
scriber line. However, in the event there isno call-
ing line at this time in either the first or second
group of lines, the carriage of the Strowger mech-
anism 140 of the finder switch 130 is first driven

“in the vertical direction ten steps away from its
normal position, whereupon the control wiper 147 .

associated with the row. of contacts engages the
grounded contact (48, thereby to complete the
previously traced circuit for energizing the lower
winding of the transfer relay R360 in order to
cause the transfer relay R360 to operate. Upon
operating, the transfer relay R360 completes, at
RA36! and RC364, the previously traced circuit
for energizing the rotary magnet Mi1i{. The ro-
tary magnet MITi then operates to drive the car-

riage of the Strowger mechanism 140 in the finder -

switch 130 step by step in the rotary direction

13
eleven steps away from its normal position, where-
upon the set of switch springs S114 is actuated

into engagement. When the set of switch springs
S174 is actuated into engagement, the previously

traced path for applying ground potential to the -
- guard conductor -C322 is completed, thereby to

cause the distributor 800 to release and to cause
the rotary switch 301 to operate and select another
idle link in the first group of links in the previ-
ously described manner. - When another idle link
in the first group of links is selected in the pre-
viously described manner, the distributor 300
again operates to cause the finder switch of this
lirik either to seize a calling line in the first or
second group of lines or to be operated, in the

-above-described manner. The distributor 300 and

the idle links in the first group of links are re-
operated in the above-described manner so long
as the busy switch S334 remains operated away
from its normal position and the plugs are re-
tained in the jacks J831 and J332. In order to re-
store the operation of the distributor 300 to nor-
mal, the busy switch S334 is returned to its nor-
mal position and the plugs are removed from the

‘jacks J331 and J332.

1n order to test the timing operation of the dis-
tributor 300, plugs are inserted into the jacks
J332 and J333, while the busy switch 5334 remains
in its normal position. When the plug is inserted
in the jack J332, the previously traced alternative
circuit for energizing the start relay R345 is com-
pleted; and, when the plug is inserted into the
jack J333, an alternative circuit is completed for
energizing the winding of the step relay R370.
The last-mentioned circuit extends from ground
by way of the jack J333 and associated plug, and
the winding of R310 to battery. When energized
over the above-traced circuit, the step relay R370
‘operates to interrupt, at RA37l, a point in the
previously traced circuit for energizing the verti-
cal magnet of the finder switch of the selected
link, thereby to prevent operation of the finder
switch of the selected link, The operation of the
start relay R345 causes operation of the control
relay R350, as previously explained. Upon oper-
ating, the control relay R350 completes, at RA356,
the previously traced circuit for energizing the
timing relay R315, which latter relay operates to
complete, at RA376 and RC318, RC318, the pre-
viously traced circuit for energizing the winding
of the control relay R380, thereby to cause the lat-
ter relay to operate shortly thereafter. Upon op-
erating, the control relay R380 completes, at
RA385, the previously traced circuit for energiz-
ing the upper winding of the control relay R336,
thereby to cause the latter relay to operate. Upon
operating, the control relay R330 completes, at
RA336, the previously traced holding circuit for
energizing the lower winding thereof, and inter-
rupts at RA333 and RC334, the previously traced
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circuit for energizing the timing relay R318, there- -

by to cause the latter relay to restore. Upon re-
storing, the timing relay R315 sets the weighted

_armature RA376 into operation, thereby to retain

the control relay R380 in its operated position for
a predetermined interval, after which the relay
R380 restores. Upon restoring, the control relay
R380 completes, at RA382 and RC383, the pre-

_viously traced circuit for energizing the upper

winding of the control relay R390, thereby to cause
the latter relay to operate. Upon operating, the
control relay R390 completes, ab RA392, the pre-
viously traced holding circuit for energizing the
lower winding thereof and for illuminating the
supervisory lamp 1.309, The operation of the con-
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14
trol relay R390 locks the distributor 388 out of
Service and the {llumination of the supervisory
lamp L3098 indicates to the exchange attendant
this condition of the distribuor 308, as previously
explained. ‘

- In order to restore normal operation of the
distributor 300, the plugs are removed from. the
Jacks J332 and J333, and the busy switch S334
is operated away from its normal position and

then returned to its normal Position, as previous-.

Iy explained.

Continuing now with the operation of the
selector switch 200 to extend a call from the sub-
scriber substation A to the subscriber substation
B, when the finder switch 130 operates to seize
the calling subscriber line {01, the selector switch
200 is rendered operative in response to impulses
transmitted thereto from the subscriber substa-
tion A, At this time, the line relay R260, the
hold relay R270 and the transfer relay R290 in
the selector switch 200 occupy their operated po-
sitions, as previously explained,

It is noted that the test relay R265 in the
selector switch 200 is of the shunt fleld type and
comprises a field structure including an L-
shaped leg 1.266, two core legs L2671 and 1.268,
a shunt leg 1.269 and a movable armature RA265,
two windings being respectively carried on the
core legs L267 and 1.268. The test relay R265 is
S0 connected and arranged that, when the wind-
ing on the core leg L267 is energized, a magnetic
flux is produced in the fleld structure which
traverses a first magnetic path extending from
the core leg 1267 by way of the base of the leg
L266, the core leg 1268, and the shunt leg 1.269
to the core leg L2617, thereby to polarize the field
structure of the test relay R265. When the wind-
ing on the core leg 1268 is energizeq with cur-
rent of one polarity, an additional magnetic flux
is produced in the field structure of the test
relay R265 which traverses the first magnetic
path, this magnetic flux being accumulative with
the magnetic flux produced by the winding on
the core leg 1.2671. Accordingly, the armature
RA265 of the test relay R26§ is not operated with
structure thereof. On the

L268 is energized with current of the opposite
a magnetic flux is produced in the
shunt leg 1.269 which is in opposition to the mag-
netic Aux traversing the shunt leg 1,269 by way
of the first magnetic path. Accordingly, the
magnetic flux produced by the winding on the
core leg L267 of the field structure is diverted
from the shunt leg L269 into a second magnetic
prath extending from the leg L.266 by way of the
and L.268, and the armature RA265
to the leg L.266. Accordingly, the armature
RA265 is attracted to the field structure of the
;:est relay R265, thereby to operate the test re-
ay.

The subscriber at the substation A then dials
the first digit of the directory number of the
called subscriber substation B at the dial mech-
anism at the substation A, thereby to transmit a

first series of impulses by way of the subscriber.
-loop circuit to the line relay R260 in the se-

lector switch 200. The relay R268 follows the
dialed impulses in the ususl manner, restoring
each time the loop eircuit is interrupted and
operating each time the loop circuit is com-

pleted. Each time the line relay R260 restores,

it interrupts, at RA26f and RC262, the previously
traced circuit for energizing the hold relay R270,
and completes, at RA26! and RC263, the pre-
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viously mentioned elfrcuit for energizing in mul-
tiple the lower winding of the transfer relay
R298 and the winding of the vertical magnet
M236. The last-mentioned
ground, at RA218, by way of RA2(0, RA26f,
RC263 and RA274 to RC2TS, one branch of this
circuit extending from RC218 by way of the
lower winding of R298 to battery, and the other
branch of this circuit extending from RC2715 by
way of the winding of M236 to battery. The hold
relay R210 and the transfer relay R298 are of
the slow-to-release type. Thus, these relays re-

‘main operated during impulsing. Each time the

vertical magnet M23§ is energized, the carriage
of the Strowger mechanism 201 of the selector
switch 200 is driven one step in the vertical di-
rection. . :
When the carriage of the Strowger mecha-
nism 201 is moved away from its normal posi-
tion one step in the vertical direction, the sets
of switch ‘springs 8211, 85218, and S239 are actu-
ated. More particularly, the set of switch springs
S27117 is actuated into disengagement, thereby to
interrupt  the previously traced circuit for en-
ergizing the upper winding of the transfer relay
R298; the set of switch springs S218 is actuated
into engagement, thereby to prepare a circuit,
traced hereinafter, for energizing the winding of
the rotary magnet M237; and the set of switch
Springs S239 is actuated into engagement, there-
by to prepare a circuit traced hereinafter for en-
ergizing the winding of the release magnet M238.
At the conclusion of the first digit dialed, the
relay R260 reoperates, thereby to interrupt, at
RA261 and RC263, the previously traced. circuit
for energizing in multiple the lower winding of
the t.ransfer relay R290, and the winding of the
vertical magnet M236. When this circuit is
interrupted, further operation of the vertical
magnet M236 is positively arrested, thereby to ar-
rest the carriage of the Strowger mechanism 201

circuit extends from -
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of the selector switch 200 in a vertical position -

extending to the subseriber substation B.

Shortly after the previously traced circuit for
energizing the lower winding of the transfer re-
lay R290 is Interrupted, the latter relay restores.
Upon restoring, the transfer relay R290 Prepares,
at RA292, a further point in the previously men-
tioned circuit for energizing the release magnet
M238, and. completes, at RA291, the Previously
mentioned circuit for energizing the winding of
the rotary magnet M231. The last-mentioned
circuit extends from ground, at RA272, by WAy
of RA272, RA266, RC261, rRA2(S, MA237, RA2I,
the set of switch springs S278, and the winding
of M231 to battery. When energized over the
above-traced circuit, the rotary magnet M237
operates, thereby to drive the carriage of the
Strowger mechanism 281 of the selector switch
200 one step in the rotary direction, and to in-
terrupt, at MA237,

thereby to cause the rotary
store. Upon restoring,

magnet’ M237 to re-
the rotary magnet M237
recompletes, at MA237, the previously traced cir-
cult for energizing the winding thereof.

- The rotary magnet M237 continues to operate
buzzer fashion, thereby tp drive the carriage of
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the Strowger mechanism 201 step by step in the
rotary direction until the wiper set thereof en-
gages a contact set in the contact bank terminat-
ing a trunk line extending to an idle connector
switch in the group of connector switches includ-
ing the connector switch 215. Assuming that
the connector switch 215 is the first idle con-
nector switch in this group of connector switches,
further operation of the rotary magnet M2317 is
arrested when the wiper 204 of the wiper set of
the Strowger mechanism 20f engages the contact
in the contact. set terminating the control con-
ductor C214 of the trunk line 211 extending to
the connector switch 215, the connector switch
215 being marked as idle by the presence of bat-
tery potential upon the control conductor C214
of the trunk line 21f. This application of bat-
tery potential to the control conductor Cc2{4 of
the trunk line 211 completes the previously men-
tioned circuit for energizing the winding on the
core leg 1.268 of the field structure of the test
relay R265, this circuit extending from ground,
at RA213, by way of RA213, the winding on the
core leg 1268, the wiper 204 and associated con-
tact, and the control conductor C214 of the trunk
line 21{ to battery in the connector switch 215.
When energized over the above-traced circuit,
the winding on the core leg 1.268 of the field
structure of the test relay R265 causes the test
relay R265 to operate, as previously explained.
Upon operating, the test relay R265 interrupts, at
RA266 and RC261, a point in the previously
traced circuit for energizing the rotary magnet
M231, and completes, at RA266 and RC268, a cir-
cuit for energizing the switching relay R210, this
circuit extending from ground, at RA212, by way
of RA212, RA266, RC268, and the winding of
R2I0 to battery. When energized over - the
above-traced circuit, the switching relay R210
operates to complete, at RA219, a holding circuit
for energizing the winding  thereof, this circuit
extending from the grounded control conductor
Cil8 of the trunk line 115 by way of RA2{%9.and
the winding of R210 to battery. Also, upon op-
erating, the switching relay R210 interrupts, at
RA218, a further point in the previously traced
cireuit for energizing the winding of the rotary
magnet M237, and connects the trunk line 115 to
the wiper set of the Strowger mechanism 20¢,

- thereby to complete a loop circuit between the

subscriber substation A and the connector switch
21%. At this time, the line conductor C116 of the
trunk line 115 is conneced by way of RA2I,
RC212, and the wiper 201 and associated contact
to the line conductor C212 of the trunk line 2{{;
the line conductor C117 of the trunk line {13 is
connected by way of RA2i8, RC215, and the
wiper 203 and associated contact to the line con-
ductor C213 of the trunk line 21{; and the con-
trol conductor Cli8 of the trunk line 1{% is con-
nected by way of RA2{7 and the wiper 284 and
associated contact to the control conductor C2ié
of the trunk line 2{f. Thus, ground potential
appearing upon the control conductor Cti8 of
the trunk line 15 is extended by way. of the
control conductor C2{4 of the frunk line 28§ to
the connector switch 215, thereby to cause the
connector switch to operate and complete a loop
circuit between the line conductor C212 and C2i3
of the trunk line 2if and extending to the sub-
scriber substation A. -Also, the connector switch
2{5 operates to cause ground potential therein to
be applied to the control conductor C214 of the
trunk line 211, thereby to retain the finder switch

15

130 and the selector switch 200 of the link 60 in
their operated positions. i

Also, upon operating, the switching relay RrR210
interrupts, at RA210, a point in the previously
traced circuit for energizing the hold relay R210,
and -interrupts, at RA2Il and RC213, and at
RA2(4 and RC216, points in the previously traced
circuit for energizing in series the upper and
lower windings of the line relay R260.- The line
relay R260 immediately - restores and, shortly

‘'thereafter, the hold relay R270 restores. Upon

restoring, the hold relay R270 interrupts, at
RA212, the previously traced circuit for energiz-
ing fhe winding on the core leg L267T of the fleld
structure of the test relay R265, and interrupts,
at’ RA213, the previously traced circuit for en-
ergizing the winding on the core leg 1.268 of the
field structure of the test relay R265, thereby to
cause the test relay R265 to restore. At
this time, the switching relay R210 in the selec~
tor switch 200 remains in' its operated position
due to the completed holding circuit for energiz-
ing the winding thereof including the control
conductor C214 of the trunk line 211. Also, at
this time, the connector switch 215 is condi-

‘tioned to be responsive to impulses transmitted

thereto .by way of the loop ‘circuit extending
thereto from the calling subscriber substation A.

1t is noted that, when the connector switch 215
is busy, ground potential appears upon the con-
trol conductor C214 of the trunk line 211 extend-
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ing thereto, this ground potential being derived .
at RC222 of the battery reversing relay R220

therein and extending from RC222 by way of

‘RC222, RA223 and other elements, not shown, to

the -contrel conductor C214. Also,. during the
course of operation of the connector switch 215,
booster battery potential appears upon the con-
trol conductor C214 of the trunk line 211 extend-
ing thereto, this booster battery potential being
derived at the battery 223 in the connector
switch 215 and extending therefrom by way of
RA22{, RA223 and other elements, not shown, to
the control conductor C214. .

It is noted that the selector switch 200 is so

connected and arranged that it will not operate °

to seize the trunk line 2ii when either ground
potential or booster batiery potential appears
upon the control conductor C214. When the
wiper 204 of the wiper set of the Strowger mech-
anism 20f engages the contact in the contact
set terminating the control conductor Cc2i4 of
the trunk line 211, a path is completed for short-
circuiting the winding on the core leg L2688 of
the field structure of the test relay R265 when

ground potential appears upon the control con-'

ductor C214 of the trunk line 21, this circuit
extending from ground, at RA213, by way of
RA273, the winding on the core leg L268, and the
wiper 204 and associated contact to the grounded
control conductor C214 of the trunk line 2{f.
When the wiper 204 of the wiper set of the
Strowger mechanism 20f engages the contact in
the contact set terminating the control conductor
C214 of the trunk line 204, a path is completed
for energizing the winding on the core leg 1.268
of the field structure of the test relay R265 when

‘booster battery potential appears upon the con-

trol conductor C214 of the trunk line 2ii, this
circuit extending: from the grounded booster
battery source of potential In the connector
switch 215, by way of the control conductor C214
of the trunk line 2¢1, the wiper 204 and asso-
ciated contact, the winding on the core leg L268
to ground at RA273. Although the winding on
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test relay R265 is energized in the present in-
stance, the magnetic flux produced in the shunt
leg 1269 of the field structure of the test relay
R265 is accumulative with the magnetic flux pro-
duced therein by the winding on the core leg
L267 thereof. Accordingly, the test relay R265
is not operated at this time, as previously noted.

Continuing now with the operation of the con-
nector switch 218 to seize the called subscriber
lne 230 extending to the subscriber substation
B, the subscriber at the calling subscriber sub-
station A then dials two additional -digits into
the connector switch 218, thereby to cause the

connector switch 215 to operate, in the usual-

manner, and seize the called subscriber line 230.
In the event the called subscriber line 230 is busy,
ground potential appears upon the control con-
ductor C234 thereof, thereby to cause the con-
nector switch 215 to operate and return busy
tone current over the loop circuit extending to
the calling subscriber substation A, in the usual
manner. On the other hand, in the event the
called subscriber line 230 is idle, battery poten-
tial appears upon the control conductor c234

thereof, this battery potential being derived at-

the upper terminal of the winding of the cutoff
relay R245 of the line circuit 240, individually
associated with the subscriber line 230, and ex-
tending therefrom by way of the winding of
R245, RC253 and RA252 to the control con-
ductor C234. )

The connector switch 215 then operates to
cause direct ground potential to be applied to
the wiper 228 of the wiper set of the Strowger
mechanism 225, thereby to complete a circuit for
energizing the cutoff relay R245. The circuit
for energizing the cutoff relay R245 extends from
ground potential appearing in the connector
switch 215 by way of the wiper 228 and asso-
clated contact of the Strowger mechanism 228,
the control conductor C234 of the subscriber line
230, RA252, RC253 and the winding of R245 to
battery. When energized over the above-traced
circuit, the cutoff relay R245 operates to inter-
rupt, at RA248 and at RAZ249, the circuit for
energizing the line relay R250, and to complete,
at RA247, a path for applying ground potential
to the control conductor C235 of the subscriber
line 230, this path extending from ground po-
tential appearing upon the control conductor
C234 of the subscriber line 230, by way of RA252,
RC253 and RA247 to the control conductor C235.
This application of ground potential to the con-
trol conductor C235 marks the called subscriber
line 230 as busy to the finder switches of the
links having access thereto. Also, upon operat-
ing, the cutoff relay R245 completes, at RA246,
a circuit for energizing the winding of the meter
relay R218, assuming that the upper terminal
of the meter relay R219 is connected to the con-
ductor C218, this circuit extending from the
grounded control conductor C234 of the sub-
scriber line 230, by way of RA252, RC253, RA246,
the conductor C2i8, and the winding of R219 to
battery. Although the winding of the meter re-
lay R219 is energized over the above-traced cir-
cuit, this relay does not operate at this time due
to the. fact that it is of the marginal type.

After seizing the called subscriber line 230,
the connector switch 215 operates to cause ring-
ing current to be projected over the line con-
ductors C231 and C232 of the Subscriber line 230
in the usual manner, thereby to cause the ringer
at the called substation B to operate. When the

. RC222,
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subscriber at the substation B answers the call
by removing the telephone receiver of the tele-
phone instrument thereat from its hook, a loop
circuit is completed by way of the line conductors
of the subscriber line 230 to the connector switch
215, thereby to cause the battery reversing relay
R220 in the connector switch 218 to operate in
the usual manner. Also, the connector switch
215 operates to compiete a connection between
the calling subscriber loop circuit extending
thereto from the subscriber substation A and the
called subscriber loop circuit extending thereto
Irom the substation B. Upon operating, the bat-
tery reversing relay R220 in the connector switch
215 completes, at RA221 and RA223, the pre-
viously traced path for connecting booster bat-~
tery potential to the control conductor C2{4 of
the trunk line 211, and interrupts at RA228 and
the previously traced path for connecting
ground potential to the control conductor C214
of the trunk line 2ff, This application of booster
battery potential to the control conductor C214
of the trunk line 211 completes a circuit for ef-
fectively energizing the winding of the meter
relay R109 associated with the line circuit 100
individually associated with the calling sub-
scriber line 101, this circuit extending from
booster battery potentia] appearing upon the
control conductor C214 of the trunk line 2i{,
by way of the wiper 204 and associated contact
of the Strowger mechanism 201 of the selector
switch 200, RA21T, C118, RAI63, Ci34, the wiper
143 and associated contact of the Strowger mech-
anism (40 of the finder switch 130, the control
conductor Cf04 of the subscriber line 10f, RAII3,
RAfI14, C108, and the winding of R109 to-bat-
tery. When energized over the above-traced cir-
cuit, the meter relay R109 operates, thereby to
cause a call register associated therewith to be
actuated in the usual manner. It is noted that
booster battery potential appearing upon the
control conductor CI118 of the trunk line {5 ex-
tending between the finder switch 130 and the
selector switch 200 of the lnk €0, and upon the
control conductor CI04 of the subscriber line
100, retains these switches and the line circuit
100 in their operated positions. Shortly after
the connector switch 218 operates to cause
booster battery potential to be applied to the
control conductor C214 of the trunk line 211, it
again operates to cause booster battery potential
to be removed from the cuntrol conductor C214
and ground potential to be reapplied thereto,
thereby to retain the link 60 and the line circuit
100 in their operated positions.

The release of the established connection: be-
tween the subscriber substations A 'and B is un-
der the control of the subscribers thereat and,
when both of the subscribers replace the receiy-
ers of the telephone instruments upon their gs-
sociated switchhooks at the substations A ang
B, the connector switch 215 first releases. When
the connector switch 215 is released, the Strowger
mechanism 225 thereof is returned to its normaj
Pposition and ground potential is removed in the
connector switch 215 from the control conductor
C214 of the trunk line 211. When the Strowger
mechanism 225 of the connector switch 215 is
returned to its normal position, the Previously
traced circuit for energizing the cutoff relay
R245 in the line circuit 248 is interrupted, there-
by to cause the cutoff relay R245 to restore.
Upon restoring, the cutofr relay R248 interrupts,
at RA246, a point in the previously traced cir-
cuit for energizing the meter relay R2i{8, inter.
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rupts, at RA247, a point in the previously traced
path for applying ground potential to the con-
trol conductor C28% of the subscriber line 230,
and prepares, at RA248 and at RA249, points in
the previously mentioned circuit for energizing
the line relay R250. At this time, the line cir-
cuit 240 individually associated with the sub-
scriber line 230 is completely released. .
When ground potential is removed from the
control conductor C214 of the trunk line 2114, the
previously traced path for connecting ground
potential to the control conductor Cfi8 of the

trunk line 1% extending between the finder
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switch 130 and the selector switch 200 of the link
60 is interrupted. When ground potential is re-
moved from the control conductor C118 of the

trunk line 15, the previously traced holding cir- |

cuit for energizing the winding of the switching
relay R210 is interrupted, thereby to cause the
latter relay to restore. TUpon restoring, the
switching relay R210 interrupts, at RA219, a
further point in the holding circuit for energiz-
ing the winding thereof, prepares, at RA218, a
point in the previously traced circuit for ener-
gizing the winding of the rotary magnet M231,
and interrupts, at RA24{ and RC212, at RA21A
and RC2156 and at RA217 the connection between
the trunk line 115 and the wiper set of the
Strowger mechanism 201, and prepares, at RA211
and RC213, and at RA214 and RC216, points in
the previously traced circuit for energizing in
serles the upper and lower windings of the line
relay R260. Also, upon restoring, the switching
relay R210 completes, at RA210, the previously
mentioned circuit for energizing the release mag-
net M238. this circult extending from ground, at
RA210, by way of RA210, RA261, RC263, RA214,
RC216, RA292, the set of switch springs S239,
and the winding of M238 to battery. When en-
ergized over the above-traced circuit, the release
magnet M238 operates, thereby to release the

carriage of the Strowger mechanism 201 in order.

to cause it to be returned to its normal position.
When the carriage of the ‘Strowger mechanism
201 is returned to its mormal position, the sets
of switch springs S239, S211 and S218 are actu-
ated. More particularly, the set of switch
springs S239 is actuated into disengagement,
thereby to interrupt the previously traced cir-
cuit for energizing the winding of the release
magnet M238; the set of switch springs S217 is
actuated into engagement, thereby to prepare &
point in the previously traced circuit for ener-
gizing the upper winding of the transfer relay
R290: and the set of switch springs S218 is actu-
ated into disengagement, tHereby to interrupt a
further point in the previously traced circuit for
energizing the winding of the rotary magnet
M231.
completely released. . :
When ground potential is removed from the
control conductor CI18, the previously traced
circuit for energizing the switching relay RI160
in the finder switch 130 is interrupted, thereby
to cause the latter relay to restore, Upon restor-
ing, the switching relay R 160 prepares, at RAI65,
a point in the previously traced circuit for ener-

gizing the winding of the rotary magnet MITI,

interrupts, at RAI69, a point in the previously
traced path for applying ground potential to the
guard conductor C322, interrupts, at RAIG4, a
further point in the holding circuit for energiz-
ing the winding thereof, prepares, at RAIG0, a
point in the previously traced circuit for ener-

gizing the winding of the switching relay R150,

At this time, the selector switch 200 is-

and interrupts, at RAI81, at RA162 and at RAIS3,

the connection between the trunk line (15 and

the trunk line 131, Also, upon restoring, the
switching relay R160 interrupts, at - RA166 and
RCI{61, the previously traced circuit for illumi-
nating the supervisory lamp 1.128, and completes,
at RAI66 and RC168, the previously mentioned
circuit for energizing the winding of the release
magnet M112. The last-mentioned circuit ex-
tends from ground, at RA144, by way of RAIM,
RC145, the switch springs 186 and 187 of the
busy switch S183, the switch springs 118 and (16
of the set of switch springs S175, RA166, RC168,
RA(58, and, the winding of MIiT2 to battery.
When energized over the above-traced circuit,

the release magnet M112 operates, thereby. to

release the carriage of the Strowger ‘mechanism
140 and to cause it to be returned to its normal
position., When the carriage of the Strowger
mechanism is returned to its normal position,
the sets of switch springs S115 and S119 are actu-
ated. More particularly, the switch springs 180
and 181 of the set of switch springs S1719 are
actuated into disengagement, thereby to inter-
rupt a further point in the previously traced
path for applying ground potential to the guard
conductor C322; the switch springs 181 and 182
are actuated into engagement, thereby to con-
nect the guard conductor C322 to the control
conductor Ct18 of the trunk line 116; the switch
springs 176 and 178 of the set of switch springs
S115 are actuated into disengagement, thereby
to interrupt the previously traced circuit for en-~
ergizing the winding of the release magnet MI1T2;
and the switch springs (17 and 118 of the set of
switch springs S175 are actuated into engage-
ment, thereby to complete the previously traced
path for applying ground potential in the finder
switch (30 to the all-trunks-busy conductor
C321. The previously mentioned connection be-
tween the guard conductor €322 and the control
conductor Cii8 of the
from the guard conductor C322, by way of the
switch springs 184 and 185 of the busy switch
5183, RA143, and the switch springs 181 and 182
of the set of switch springs S179 to the control
conductor CH18 of the trunk line 115. The con-
nection of ‘the guard conductor C322 to the con-
trol conductor Ct18 of the trunk line 115 insures
that the link 60 will not be selected by the dis-
tributor 300 for the use of a calling one of the
lines unless both the finder switch 130 and the
connector switch 200 thereof are completely re-
leased. At this -time; the finder switch 130 is
completely released. Accordingly, the link 60 is
completelyAreleased\ and is available to be se-
lected by the distributor 300 for the use of a
calling one of the lines. -

When ground potential is removed from the
control conductor Cl18 of the trunk line 11§, the
previously traced circuit for energizing the cut-
off relay RI10 in the line circuit 100 individually

associated with - the subscriber line 101 is in-

terrupted, thereby to cause the latter relay to
restore. - Upon: restoring, the cutoff relay RI{0
interrupts, at RA113, a further point-in the hold-
ing circuit for energizing the winding thereof,
prepares, at RAl1l and at RAI112, points in the
previously traced cireuit for energizing the line
relay R120, and interrupts, at RAIll4, the pre-
viously traced circuit for energizing the meter

relay R109 -associated with the line circuit 100.:

At this time, the .line circuit 100 is completely
released .and the subscriber line 101 is marked as
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idle to the connector switches having access
thereto. ) -

From the foregoing description of the opera-
tion of the apparatus incorporated in the tele-
phone system to extend a connection from the
calling subscriber substation A to the called sub-
scriber substation B, it will be readily understood
that a-connection may be extended from the call~

~ ing subscriber substation A to the operator posi-
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‘position 210.

tion 210 in a similar manner, in which case only
one digit is dialed at the calling subscriber sub-
station A into the associated link after the finder
switch of the assoclated link has seized the call-
ing subscriber line 101. Assuming that the finder
switch 130 of the link 60 has seized the calling
subscriber line 10f:in the previously described
manner, the connection is extended to the oper-
ator position 210 by the subscriber at the sub-
scriber substation A upon dialing a predeter-
mined digit into the selector switch 200, thereby
to cause the Strowger mechanism 201 in the
selector switch 200 to operate and seize an idle
trunk line in the group of ‘trunk lines Including
the trunk line 205 extending to the operator
. The operation of . the selector
switch 200, incident to the seizure of the idle
trunk line in the group of trunk lines extending
to the operator position, is the same as that pre-
viously described. Assuming that the Strowger
mechanism 201 of the selector switch 200 oper-
ates to seize the trunk line 205, a connection is
then completed between the calling subscriber
substation A and the operator position 210,
At Jeast some of the subscriber substations are
included in a particular class, each of which
subscriber substation has a subscriber line ex-
tending thereto provided with & modified form of
line circuit- individually associated therewith.
Assuming that the subscriber substation A is in-
cluded in the class mentioned, the class tone
lead C10T will be connected to the conductor
Ci08 in the line circuit 100 individually asso-
ciated with the subscriber line 101. In this case,
when a call is completed between the subscriber
substation A and the operator position 210, a sig-
nal is operated at the operator position 210 in-

"dicating that the call extending thereto origi-

nates at a subscriber substation in the class men-
tioned. The circuit for operating the signal at
the operator position 210 extends from the un-
grounded terminal of a source of potential ap-
pearing upon the class tone lead CI07 by way
of the condenser 126, the conductor C108, RA 114,
RAI13, C104, the wiper 148 and associated con-
tact of the Strowger mechanism 140 of the finder
switch 130, C134, RAI63, the control conductor

CI118 of the trunk line 115, RA217, the wiper 204 -

and associated contact of the Strowger mecha-
nism 201 of the selector switch 200, the control
conductor C208 of the trunk line 205 extending
to the operator position 210, and the signal at
the operator position 210 to ground. The re-

‘lease of this establshed connection between the

calling subscriber substation A and the operator
position 210 is the same as that pbreviously de-
scribed and is under the joint control of the
subscriber at the substation A and the operator
at the operator position 210. :

. 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 intended to cover.in the appended claims all

such modifications as fall within the true spirit -

and scope of the invention,

’

2,214,008 .
* ° What is claimed is:

1. In & telephone system, first and second

‘groups of lines; s number of finder switches;

each of said finder switches including first and
second wiper sets movable in vertical and rotary
directions and respectively having access to said

first and second groups of lines, vertical and ro-
. tary ‘magnets operative respectively to control

the vertical and rotary movements of said wiper
sets, a trunk line normally disconnected from
said wiper sets, first and second switching relays
operative respectively to connect said first and
second wiper sets to sald trunk line, and means
Tesponsive to the operation of one of said switch-
ing relays for preventing the operation of the
other of said switching relays; and a distributor
assoclated with said finder switches; said dis-
tributor including means-operative to select an
idle one of said finder switches, means for gov-
erning the vertical and the rotary magnets of a
selected one of said finder switches, a first test
relay operative in response to the seizure of a
calling line by the first wiper set in the selected

. finder switch, a second test relay operative in
. response to the seizure of & calling line by the

second wiper set in the selected finder switch,
means responsive to the operation of said first
test relay for causing the operation of the first
switching relay in the selected finder switch,
means responsive to the operation of said second
test relay for causing the operation of the sec-
ond switching relay in the selected finder switch,
and means responsive to the operation of either
one of the switching relays in the selected finder
switch for causing the operation of said select-
ing means, . )

2. In a telephone system, first .and second
groups of lines; a number of finder switches;
each of said finder switches including first and
second wiper sets movable in vertical and rotary
directions and respectively having access to said
first and second groups of lines, vertical and
rotary magnets operative respectively to control
the vertical and rotary movements of said wiper
sets, & trunk line normally disconnected from
sald wiper sets, first and second switching relays
operative respectively to connect said first and
second wiper sets to said trunk line, an operating
circuit individual to each of said switching re-

‘lays, and means responsive to the operation of

one of said switching relays for interrupting the
operating circuit of the other of said switching
relays; and a distributor assoclated with said
finder switches; said distributor including means
operative to select an idle one of said finder
switches, means for governing the vertical and
the rotary magnets of a selected one of said

“finder switches, a first test relay operative in re-

sponse to the seizure of a calling line by the first
wiper set in the selected finder switch, a second
test relay operative in response to the seizure
of a calling line by the second wiper set in the
selected finder switch, means responsive to the

- operation of said first test relay for completing

the operating circuit of the first switching relay
in the selected finder switch, means responsive
to the operation of said second test relay for
completing the operating circuit of the second

- switching relay in the selected. finder switch,

and means responsive to the operation of either
one of the switching relays in the selected finder
switch for causing the operation of sald selecting

- means.

3. In a telephone system, first and second
groups of lines; a number of finder switches; each
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of said finder switches including first and second
wiper sets movable in vertical and rotary direc-~
tions and respectively having access to sald first
and second groups of lines, vertical and rotary
magnets operative respectively to control the
vertical and rotary movements of said wiper sets,
a trunk line normally disconnected from said

wiper sets, first and second switching relays

- operative respectively to connect said first and
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second wiper sets to said trunk line, an operat-
ing circuit individual to each of said switching
relays; and a distributor associated with said
finder switches; said distributor including means
operative to select an idle one of said finder
switches, means for governing the vertical and
the rotary magnets of s selected one of sald
finder switches, a first test relay operative in re-
sponse to the seizure of a calling line by the first
wiper set in the selected finder switch, a second
test relay operative in response to the seizure
of a calling line by the second wiper set in the
selected finder switch, means responsive to the
operation of said first test relay for completing
the operating circuit of the first switching relay
and for interrupting the operating circuit of the
second switching relay in the selected finder
switch, means responsive to the operation of
said second test relay for completing the operat-
ing circuit of the second switching relay in the
selected finder switch, and means responsive to
the operation of either.one of the switching re-
lays in the selected finder switch for causing the
operation of said selecting means. . .

4. In a telephone system, first and second
groups of lines; a number of finder switches:;
each of said finder switches including first and
second wiper sets movable in vertical and rotary
directions and respectively having access to said
first and second groups of lines, vertical and
rotary magnets operative respectively to control
the vertical and rotary movements of said wiper
sets, a trunk line normally disconnected from
said wiper sets, first and second switching relays
operative respectively to connect said first and
second wiper sets to said trunk line, and means
responsive to the operation of one of said switch-
ing relays for preventing the operation of the
other of said switching relays; and a distributor
associated with said finder switches; said dis-
tributor including means operative to select an
idle one of said finder switches, means for govern-
ing the vertical and the rotary magnets of a
selected one of said finder switches, first and
second test relays, an operating circuit individual
to each of said test relays, means responsive to
the seizure of a calling line by the first wiper
set in the selected finder switch for completing
the operating .circuit of sald first test. relay,
means responsive to the seizure of a calling line
by the second wiper set in the selected finder
switch for completing the operating circuit of
said second fest relay, means responsive to the
operation of said first test relay for causing the
operation of the first switching relay in the
selected finder switch, means responsive to the
operation of said second test relay for causing
the operation of the said switching relay in the
selected finder switch, and means responsive to
the operation of either one of the switching re-
lays in the selected finder switch for causing the
operation of said selecting means.

5. In a telephone system, first and second
groups of lines; each of said lines including a
control conductor adapted to have connected
thereto, different potentials depending upon the

condition of the line and including a calling
potential and a metering potential; a number
of finder switches; each of said finder switches
including first and second wiper sets movable in
vertical and rotary directions. and respectively
having access to said first and second groups of
lines, vertical and rotary magnets operative re-
spectively to control the vertical and rotary
movements of said wiper sets, a trunk line nor-
mally disconnected from- said wiper sets, first

and second switching relays operative respectively.

to connect sald first and second wiper sets to
said trunk line, and means responsive to the
operation of one of said switching relays for pre-
venting the operation of the other of said switch-
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ing relays; and a distributor associated with said-.

finder switches; said distributor including means
operative to select an idle one of said finder
switches, means for governing the vertical and
the rotary magnets of a selected one of said finder
switches, first and second test relays, a circuit
individual to each of said test relays and includ-
ing a winding thereof, means responsive to the
encounter of a line by the first wiper set in the
selected finder switch for completing the circuit
individual to said first test relay in the event
that a calling potential or a metering potential
is connected to the control conductor thereof,
means for blocking the flow of current in the cir--
cuit individual to said first test relay in the event
that a metering potential is connected to the con-
trol conductor 'of the last-mentioned line, there-
by to prevent the winding of said first test re-

lay from being effectively energized, means re- -

sponsive to the encounter of a line by the second
wiper set in the selected finder switch for com-
pleting the circuit individual to said second test
relay in the event that a calling potential or a
metering potential is' connected to the control
conductor thereof, means for blocking the flow
of current in the circuit individual to said second
test relay in the event that a metering potential
is connected to the control conductor of the last-
mentioned line, thereby to prevent the winding
of said second test relay from being effectively
energized, each of said test relays being operated
when the winding thereof is effectively energized,
means responsive to the operation of said first
test relay for causing the operation of the first
switching relay in the selected. finder switch,
means responsive to the operation of said second
test relay for causing the operation of the second
switching relay in the selected finder switch, and
means responsive to the operation of either one
of the switching relays in the selected finder
switch for causing the operation of said selecting
means. )

6. In a telephone system, an automatic switch
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comprising a contact bank including a group of

test. contacts, each of said test contacts being
adapted to have connected thereto an idle poten-
tial, a busy potential or a metering potential, a
test wiper having access to said test contacts, a
test relay having a field structure provided with
a first magnetic path including a shunt leg and
a second magnetic path including a movable
armature, first and second windings associated
with said field structure, a first circuit for ener-
gizing said first winding, a second circuit includ-
ing said test wiper for energizing said second
winding, said first winding being effective when
energized with current flowing in said first eir-
cuit to produce a magnetic flux in said field struc-
ture traversing said first magnetic path, said sec-
ond winding being effective when energized with

60

85

70

75




10

15

20

25

30

35

40

45

50

55

60

85

70

75

20

current flowing in a first direction in said second

circult to produce a magnetic flux in said fleld .

structure traversing said first magnetic path and
being effective when energized with current flow-
ing in a second direction in said second circuit to
produce a magnetic flux in said field structure
opposing the magnetic flux traversing said shunt
leg, thereby to divert magnetic flux from said
first magnetic path into said second -magnetic
path, said test relay being so constructed and ar-
ranged that it is operated when magnetic flux

traverses said second magnetic path, means for:

seizing said switch, means responsive to ‘the seiz-
ure of said switch for completing said first circuit,
automatic means operative to drive said test wiper
step by step over said test contacts, said second
circuit being so connected and arranged that no
current flows therein when said test wiper en-
gages a test contact having a busy potentiad con-
nected thereto, that current flows therein in said
first direction when said test wiper engages a
test contact having a metering potential con-
nected thereto and that current flows therein in
said second direction when said test wiper en-
gages a test contact having an idie potential con-
nected thereto, and means controlled by the op-
eration of said test relay for arresting the opera-
tion of said automatic means. :

7. In a telephone system, an automatic switch
comprising a contact bank including a group of
test contacts, each of said test contacts being
adapted to have connected thereto an idle poten-
tial, a busy potential or a metering potential, a

test wiper having access to said test contacts, a{

. 2,914,908 o

the operation of said test
said operating circuit.

8. In a telephone system, first and second groups
of lines; first and second groups of finder switch-
es, each of said finder switches having access to

- said lines; first and second distributors respec-

tively associated with said first and second groups

relay for interrupting

of finder switches, each of said distributors in- .

cluding a transfer relay provided with an oper-
ating circuit, means included in each idle finder

switch in said first-group of finder switches for
completing the operating circuit of the transfer -

relay in said first distributor, whereby the op-
erating circuit of the last-mentioned transfer re-
lay is interrupted when all of the finder switches

" in sald first group are busy, means included in

each idle finder switch in said second group of
finder switches for completing the operating cir-
cuit of the transfer relay in said second dis-
tributor, whereby the operating circuit of the

Jast-mentioned transfer relay is interrupted when.

all of the finder switches in said second group are
busy, first and second start conductors, said first

start conductor being associated with said first

distributor when the transfer relay in said first

" distributor occupies its operated position and be-

ing associated with sald second distributor when

‘the transfer relay in said first distributor oc-

cupies its. restored position, said second start
conductor beihg associated with sald second dis-
tributor when the transfer relay in said second
distributor occupies its operated position and be-
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ing associated with sald first distributor when ’

the transfer relay in said second distributor oc-

test relay having a field structure provided with Jcupies its restored position, means responsive to

a first magnetic path including a shunt leg and
a second magnetic path including a movable ar-

mature, first and second windings associated with -

said fleld structure, a first circuit for energizing
said first winding, a second circuit including said
test wiper for energizing said second winding,
said first winding being effective when energized
with current flowing in said first circuit to-pro-
duce a magnetic flux in said field structure tra-

versing said first magnetic path, said second

winding being effective when energized with cur-
rent flowing in a first direction in said second
circuit to produce a magnetic flux in sald field
structure traversing said first magnetic path and
being effective when energized with current flow-
ing in a second direction in said second circuit to
produce a magnetic flux in said field structure
opposing the magnetic flux traversing said shunt
leg, thereby to divert magnetic flux from sald
first magnetic path into said second magnetic
path, said test relay being so constructed and ar-
ranged that it is operated when magnetic flux
traverses sald second magnetic path, means for
seizing said switch, means responsive to the seiz-
ure of said switch for completing said first cir-
cuit, means including a motor magnet operative
to drive said test wiper step by step over said test
contacts, an operating circuit for said motor mag-

net, means for completing said operating circuit, -

said second circuit being so connected and ar-
ranged that no current flows therein when said
test wiper engages a test contact having a busy
potential connected thereto, that current flows
therein in said first direction when said test wiper
engages a test contact having a metering poten-
tial connected thereto and that current flows
therein in said second direction when said test
wiper engages a test contact having an idle poten-

" tial connected thereto. and means controlled by

“

the creation of a calling condition on a line in

said first group of lines for connecting a start
potential to said first start conductor, means re-
sponsive to the creation of a calling condition
on a line in said second group of lines for con-
necting a start potential to said second start
conductor, means included in each of said dis-

_tributors and responsive to the connection of a

start potential to a start conductor assoclated
therewith for initiating operation of the distribu-
tor, each of said distributors being operatlve to
select an idle finder switch in the group of finder
switches associated therewith and being effective
when operation thereof is initiated to cause the
selected finder switch to find a line having a
calling condition thereon, and manually operable
means individually assoclated with said distribu-
tors for initiating operation thereof independ-

.ently of said start conductors, thereby to test the

operation of said distributors and said finder
switches associated therewith. :
. 9. In a telephone system, first and second groups
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of lines, first and second groups of finder switch-

es, each of said finder switches having access to
said lines, first and second distributors respec-
tively assoclated with said first and second groups
of finder switches, each of said distributors in-
cluding a transfer relay provided with an operat-
ing circult, means included in each idle finder
switch in said first group of finder switches for
completing the operating circuit of the transfer
relay in said first distributor, whereby the op-
erating circuit of the last-mentioned transfer
relay is interrupted when all of the finder switch-
es in said first group are busy, means included

" in each idle finder switch in sald second group of

finder switches for completing the operating cir-
cuit of the transfer relay in said second distribu-
tor whereby the, operating circuit of the last-
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mentioned transfer relay is interrupted when all
of the finder switches in said second group are
busy, first and second start conductors, said first
start conductor being associated with said first
distributor when the transfer relay in said first
distributor occupies its operated position and be-
ing associated with said second distributor when
the transfer relay in said first distributor oc-
cuples its réstored position, said. second start
conductor being associated with said second dis-
tributor when the transfer relay in sald second
distributor occupies its operated postion and be-
ing associated with said first distributor when
the transfer relay in said second distributor oc-
cuples its restored position, means responsive to
the creation of a calling condition on a line in
said first group of lines for connecting a start
potential to said first start conductor, means re-
sponsive to the creation of a calling condition on
a line in said second group of lines for connect-
ing a start potential to said second start conduc-
tor, means included in each of said distributors
and responsive to the connection of & start po-
tential to a start conductor associated therewith
for initiating operation of the distributor, each
of said distributors being operative to select an
idle finder switch in the group of finder switches
associated therewith and being effective when op-
eration thereof is initiated to cause the selected
finder switch to find & line having a calling condi-
tion thereon, and manually operable means in-
dividually associated with sald distributors for
interrupting the operating circuits of the trans-
fer relays therein independently of the idle or
busy conditions of said finder switches associated
therewith. - :
10. In a telephone system, first and second
groups of lines, first and second groups of finder
switches, each of said finder switches having ac-
cess to said lines, first and second distributors re-
spectively associated with said first and second
groups of finder switches, each of said distribu-
tors including a transfer relay provided with an
operating circuit, means included in each idle
finder switch in said first group of finder switches
for completing the operating circuit of the trans-
fer relay in said first distributor, whereby the
operating circuit of the last-mentioned transfer

21

relay is interrupted when all of the finder switch-
es in said first group are busy, means included in
each idle finder switch in said second group of
finder switches for completing the operating cir-
cuit of the transfer relay in said second distribu-
tor, whereby the operating circuit of the last-
mentioned transfer relay is interrupted when all
of the finder switches in said second group are

‘busy, first and second start conductors, said first

start conductor being assoclated with said flrst
distributor when the transfer relay in said first
distributor occupies its operated position and be-
ing associated with said second distributor when
the transfer relay in said first distributor oc-
cupies its restored position, said second start
conductor being associated with said second dis-
tributor when the transfer relay in said second
distributor occupies its operated position and be-
ing associated with said first distributor when the
transfer relay in said second distributor occupies
its restored position, means responsive to the
creation of a calling condition on a line in said
first group of lines for connecting & start po-
tential to said first start conductor, means re-
sponsive to the creation of a calling condition on
s line in said second group of lines for connect-
ing a start potential to said second start conduc-
tor, means included in each of said distributors
and responsive to the connection of a start po-
tential to a start conductor associated therewith
for initiating operation of the distributor, each
of said distributors being operative to select an
idle finder switch in the group of finder switches
associated therewith and being effective when
operation thereof is initiated to cause the se-
lected finder switch to find & line having a calling
condition thereon, each of said distributors in-
cluding timing means operative to interrupt the
operating circuit of the transfer relay therein
in the event the finder switch . selected thereby
fails to operate, and manually operable means
individually associated with said distributors for
preventing operation of the finder switches se-
lected thereby, thereby to test the operation of
the timing means in said distributors.

CLARENCE E. LOMAX.
PIER BAKKER.

10

15

20

25

30

35

40

45



g CERTIFICATE OF CORRECTION.
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