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" Clarence E. Lomax, Chicago, IIL, assignor to
Automatic Electric Laboratories, Inec., Chlcago,
Ill a corporation of Deiaware
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(CL 179—18)
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1

The present invention relates to automatic
telephone systems and more particularly to such
systems in which different groups of subscriber
substations are rendered corresponding different
classes of service.

In an automatic telephone system serving a
central office area and the adjacent suburban
areas, calls from the subscriber substations in
the central office area that are to be completed
to subscriber substations in the suburban areas
are usually first extended to an operator switch-
board in the central office area and then routed

by the operators thereat to the subscriber sub-.

stations in the suburban areas. While this sys-
tem is entirely satisfactory in operation, a large
switchboard in the central office, staffed by a
great number of operators is required in order
to complete the calls from the central office area
to the suburban areas.

Accordingly, it is an object of the present in-
vention to provide an automatic telephone sys-
tem comprising an improved switching arrange-
ment; whereby subscriber substations arranged
in a first group in the central office are rendered
a first class of service permitting them to set up
connections for any desired time interval to sub-
scriber substations in the suburban areas, sub-
scriber substations arranged in a second group in
the central office are rendered a second class of
service permitting them to set up connections
for a limited time interval to subscriber substa-
tions in the suburban areas, and subscriber sub-
stations arranged in a third group in the cen-
tral office are rendered a third class of service
preventing them from setting up connections to
subscriber substations in the suburban areas.

Another object of the invention is to provide
an automatic telephone system in which dif-
ferent classes of service are rendered to sub-
scriber lines; wherein the classes of service are
selectively established by an improved arrange-
ment incorporated in the finders of the system.

Another object of the invention is to provide
an automatic telephone system of the type noted;
wherein the class of service rendered to a sub-
scriber line is determined jointly by the opera-
tion of the finder to find the subscriber line and
by the operation of subsequent switching ap-
paratus to extend the connection from the finder.

A further object of the invention is to provide
in a finder, characterized by different primary
operations to select corresponding different

groups of lines and by different secondary op-

erations to select corresponding different indi-

vidual lines in the previously selected group of
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"lines, an improved arrangement selectively con-

trolled by different primary operations of the
finder for establishing corresponding different
classes of service to be rendered to the lines in
the different groups of lines selected by the
finder. o

A still further object of the invention is to
provide in a finder of the type noted, an im-
proved arrangement selectively controlled by dif-
ferent primary operations thereof for establish-
ing first corresponding controls of classes of serv-
ice to be rendered to the lines in the different
groups of lines and selectively controlled by the
particular secondary operations thereof for es-
tablishing corresponding second and overriding
controls of classes of service fo be rendered to
the lines in the different groups of lines.

Further features of the invention pertain to
the particular arrangement of the circuit ele-
ments of the system whereby the above outlined
and additional operating features thereof are
attained.

The invention, both as to its organization and
method of operation, together with further ob-
jects'and advantages thereof, will best be under-
stood by reference to the following specification
taken in connection with the accompanying
drawings, in which Figures 1 to 4, inclusive, taken
together illustrate the details of an automatic
telephone system having incorporated therein
the features of the present invention. More par-
ticularly, Figs. 1 and 2 should be arranged from
left to right in end-to-end relation; Figs. 3 and
4 should be arranged from left to right in end-
to-end relation; and Fig. 3 should be arranged
above Fig. 2 in order to form g unified diagram.

Referring now, more particularly, to Figs. 1
to 4, inclusive, of the drawings, there is illus-
trated an automatic telephone system compris-
ing ‘a central office 10, a different exchange 28
and a remote exchange 80. The central office
18-is connected to the distant exchange 20 by a
group of ten trunk lines, including the trunk line
380; and the central office 10 is connected to
the remote exchange 38 by a group of seveh
trunk lines, including the trunk line 282.

The central office 10 may serve a group of sev-
eral hundred subscriber substations rendered
three individual‘classes-of service, including non-
restricted service, limited service and restricted
A first group of subscriber substations,
including the subscriber substation A is rendered
non-restricted- service, a second group of sub-
scriber substations, including the subscriber sub-
station B is rendered limited service; and a thlrd
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group of subscriber substations, including the
subscriber substation C, is rendered restricted
service. Each subscriber substation is provided
with conventional subscriber substation appara-
tus and is connected by an associated subscriber
line to a line circuit individual thereto and as-
sociated with switching apparatus. The sub-
scriber substation A is connected by the associat-
ed subscriber line 40 to the line circuit 44 in-
dividual thereto; the subscriber substation B is
connected by the associated subscriber line 50
to the line circuit 51 individual thereto; and the
subscriber substation C is connected by the as-
sociated subscriber line 60 to the line circuit 61
individual thereto. Further, the central office
10 comprises a plurality of groups of links each
serving a group of 100 of the subscriber lines;
the first group of links, including the link 100,
serves the first group of 100 subscriber lines, in-
cluding the subscriber lines 40, 50 and 60 re-
spectively extending to the subscriber substations
A, B and C. More particularly, the subscriber
line 40 extending to the subscriber substation A
is included in a first ten-line group within the
first 100-iine group; the subscriber line 50 ex-
tending to the subscriber substation B is in-
cluded in a second ten-line group within the first
100-line group; and the subscriber line 60 ex-
tending to the subscriber substation C is included
in a third ten-line group within the first 100-line
group. The first group of links, including a link
160 is provided with a distributor 10 individual
thereto; and each link comprises a finder and
a selector, the link 100 comprising the finder
FI00 and the selector S100. Also, the central
office 10 comprises a plurality of groups of con-
nectors, not shown, accessible to the selectors in
the groups and utilized for the purpose of setting
up local telephone connections. The first group
of connectors, not shown, has access to the first
100-line group including the subscriber lines 40,
50 and 60 respectively extending to the sub-
scriber substations A, B and C.

Also, the central office {0 comprises a group
of trunk circuits terminating the trunk lines in
the group extending to the distant exchange 20;
the trunk circuit 300 terminating the trunk line
390; and another group of trunk circuits termi-
nating the trunk lines in the group extending to
the remote exchange 30, the trunk circuit 281
terminating the trunk line 282; and a toll switch-
board 295. The toll switchboard 295 terminates
a group of three trunks, including the trunk 282,
terminated by a further group of trunk circuits,
including the trunk circuit 291, the trunk 292
being terminated by the trunk circuit 291. Also,
the central office 10 comprises a group of sec-
ondary trunks, including the secondary trunk 200.
Each of the trunk circuits in the group, includ-
ing the trunk circuit 300, is provided with an in-
coming trunk accessible to the selectors of the
links in the different groups; the trunk circuit
300 being provided with the incoming trunk 210
accessible to the selector Si00 of the link 100 in
the first group. Each of the secondary trunks
in the group, including the secondary trunk 200,
is provided with an incoming trunk accessible
to the selectors of the links in the different
groups; the secondary trunk 200 being provided
with the incoming trunk 205 accessible to the
selector S180 of the link 100 in the first group.
Each of the trunk circuits in the group, including
the trunk circuit 281, is provided with an incom-
ing trunk accessible fo the hunt switches in-
corporated in the secondary trunks 200, etc.; the

10

trunk circuit 281 being provided with the inconi-
ing trunk 280 accessible to the hunt switch 270
incorporated in the secondary trunk 208. Each
of the trunk circuits in the group, including the
trunk circuit 291, is provided with an incoming
trunk accessible to the hunt switches incor-
porated in the secondary trunks 200, etc.; the
trunk circuit 291 being provided with the in-
coming trunk 280 accessible io the hunt switch
210 incorporated in the secondary trunk 208.
The distant exchange 20 serves a giroup of 100
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classes of service, including non-restricted serv-
ice and limited service. A first group of sub-

‘scriber substations, including the subscriber sub-

station D, is rendered non-restricted service; and
a; second group of subscriber substations, includ-
ing the subscriber substations & and F, are ren-
dered limited service. Rach subscriber substation
is provided with conventional subscriber substa-
tion apparatus and is connected by an associated
subscriber line to a line circuit individual there-
to and associated with switching apparatus. The
subscriber substation D is connected by the as-
sociated subscriber line 41§ fo the line circuit
471 individual thereto; the subscriber substation
E is connected by the associated subscriber line
475 to the line circuit 476 individual thereto; and
the subscriber substation F' is connected by the
associated subscriber line 488 to the line circuit
481 individual thereto. Further, the distant ex-
change 20 comprises a group of links, including
the link 408, serving the subscriber lines men-
tioned, and provided with a distributor 490. More
particularly, the subscriber lines 470 and 480 re-
spectively extending to the subscriber substa-
tions D and F are included in a first ten-line
group within the 100-line group; and the sub-
scriber line 475 extending to the subscriber sub-
station E is included in a second ten-line group
within the 100-line group. At this point it is
noted that while the subscriber line 480 extend-
ing to the subscriber substation F is included in
the first ten-line group that is normally rendered
non-restricted service, that this particular sub-
scriber line is rendered limited service by virtue
of the application of direct ground potential upon
the EC conductor thereof in the contact banks
of the finders of the associated links, as explained
more fully hereinafter. Each of the links com-
prises a finder and a connector, the link 480 com-
prising the finder F400 and the connector C490.
The connectors C400, etc., of the links 488, etc.,
have access to the subscriber lines mentioned.
Also, the distant exchange 28 comprises a group
of incoming connectors, including the incoming
connector 465, terminating the group of trunk
lines, including the trunk line 388%; the incoming
connector 465 terminating the trunk line 398.
The incoming connectors 465, etc., have access
to the subscriber lines 470, 475 and 480 respec-
tively extending to the subscriber substations
D, E and .

The remote exchange 30 is of the automatic
type, comprising conventional apparatus, and
renders any desired classes of service to a plu-
rality of subscriber substations therein, not
shown.

Preferably, in the central office 10 each of the
links is identical to the link 100 which comprises
the finder F100 and the selector S189. The finder
F100 is of the Strowger type, comprising a relay
group, not shown, and a Strowger mechanism (81
including a wiper carriage supporting three
wipers 182, 183 and 184 and provided with an



assocfated contact bank (85, Also, the Strowger

mechanism 181 comprises a set of normal post
switch springs S188 which is selectively actuated
in response to predetermined operations of the
wiper carriage shaft 187 in the vertical direction.
More particularly, when the wiper carriage of
the Strowger mechanism 181 is operated one step
in the vertical direction to select the first ten-
line group, including the subscriber line 40 ex-
tending to the subscriber substation A, rendered
non-restricted service, the set of switch springs
S186 is actuated to close the associated contacts
189, thereby to connect ground potential by way
of the resistor 150 to the EC conductor C104;
when the wiper carriage of the Strowger mech-
anism 18f is operated two steps in the vertical
direction to select the second ten-line group, in-
cluding the subscriber line 53 extending to the
subscriber substation B, rendered limited service,
the set of switch springs S186 is actuated to
close the associated contacts, thereby to place
no potential upon the EC conductor C104; and
when the wiper carriage of the Strowger mecha-
nism {81 is operated three steps in the vertical
direction to select the third ten-iine group, in-
cluding the subscriber line 69 extending to the
subscriber substation C, rendered restricted serv-
ice, the set of switch springs Si86 is actuated to
close the associated contacts 188, thereby to con-
nect direct ground potential to the EC conductor
C104. Accordingly, when the finder F100 is op-
erated to select a ten-line group rendered non-
restricted service, resistance ground potential is
applied to the EC conductor Ci04; when the
finder F109 is operated to select a ten-line group
rendered limited service, no potential is applied
to the EC conductor C104; and when the finder
F183 is operated to select a ten-line group ren-
dered restricted service, direct ground potential
is applied to the EC conductor Ci04.

The selector SI190 is of the Strowger type and
comprises a relay group including a test relay
RI12, a switch relay R120, a line relay Ri30, a
hold relay RI40 and a transfer relay R150; as
well as a Strowger mechanism {68. The Strowger
mechanism (80 comprises a wiper carriage sup-
porting four wipers 161, (62, 163 and 164 pro-
vided with an associated contact bank; as well
as a vertical magnet M165, a rotary magnet M 166
and a release magnet MI68. Associated with
the wiper carriage of the Strowger mechanism
160 are three sets of switch springs S169, SI1T0
and SI71 which are actuated when the wiper
carriage is driven in the vertical direction away
from its home position; as well as a set of normal
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post switeh springs S112, which is actuated when .

the wiper carriage of the Strowger mechanism
160 is driven either one step or two steps in the
vertical direction away from its home position
and respectively corresponding to the group of
trunks, including the trunk 205 and to the group
of trunks, including the trunk 210. In other
words, when the Strowger mechanism 160 is op-
erated to select either the group of trunks, in-
cluding the trunk 205, or the group of trunks,
including the trunk 210, the set of switch springs
S172 is actuated.

Preferably, each of the secondary trunks is
identical to the secondary trunk 200, which com-
prises a relay group including an answer relay
R210, a time release relay R220, a line relay R230,
a test relay R240, a timer cutoff relay R250 and
an intercept relay R260; as well as a timer 215
and a hunt switch 270. The hunt switch 270 is
of the rotary type including four wipers 211 to
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6.
214, inclusive, provided with individually asso-
ciated contact banks, and a magnet M275 for
driving the wipers noted step by step in the clock-
wise direction.

Preferably, each of the trunk circuits is iden-
tical to the trunk. circuit 300, which comprises a
relay group including a reverse battery relay R310,
& timer cutoff relay R320, a release relay R330, a
time release relay R340, a hold relay R350, a line
relay R360 and an answer relay R378; as well
as a repeater 380 and a timer 385.

Preferably, in the distant exchange 20 each of
the links is identical to the link 480 which com-
prises the finder F400 and the connector C420.
The finder 7400 is of the Strowger type compris-
ing a relay. group including a switch-through re-
lay R419, a service relay R420, an answer relay
R430 and a time relay R450; as well as a Strowger
mechanism 481 and a timer switch 888. The
Strowger mechanism 484, comprising a wiper car-
riage supporting four wipers 482, 483, 484 and
485 provided with an associated contact bank
486; as well as vertical, rotary and release mag-
nets, not shown. 'Associated with the Strowger
mechanism 481 is a set of switch springs, not
shown, which is actuated when the wiper carriage
is. driven in ‘the vertical direction away from its
home position; as well as a set of normal post
switch springs S487, which is selectively operated
in response to :predetermined operations of the
wiper carriage shaft 488 in the vertical direction.
More particularly, when the wiper carriage of
the Strowger mechanism 481 is operated one step
in the vertical direction to select the first ten-
line group, including the subscriber lines §38 and
480 respectively extending to the subscriber sub-
stations D and F, respectively rendered non-re-
stricted service and limited service, the set of
switch springs S4817 is actuated to close the asso-
ciated contacts, thereby to connect no potential to
the EC conductor; and when the wiper carriage
of the Strowger mechanism 481 is operated two
steps in the vertical direction to select the sec-
ond ten-line group, including the subscriber line
4715.extending to the subscriber substation E, ren-
dered limited service, the set of switch springs
S4817 is actuated to close the associated contacts
489, thereby to connect direct ground potential
to-the associated EC conductor. Accordingly,
when the finder F400 is operated to select a ten-
line group rendered non-restricted service, no
ground botential is applied by the set of switch
springs 5481 to the associated EC conductor; and
when the finder 7400 is operated to select a ten-
line group rendered limited service, direct ground
potential is applied by the set of switch springs
£487 to the associated EC conductor. Notwith-
standing operation of the finder F406 to select a
ten-line group rendered non-restricted service, di-
rect ground potential may be applied to the asso-
ciated EC conductor via the wiper 485 incident
to complete operation of the finder ¥499 to select
a particular line in the ten-line group mentioned;
which particular line in the selected ten-line
group is rendered limited service. This is brought
about by the application of direct ground poten-
tial to the EC contact in the contact bank 488
engaged by the wiper 485 of the Strowger mecha-
nism 481 in response to operation thereof to se-
lect the particular line in the previously selected
ten-line group.

‘The timer switch 440 incorporated in the finder
P400 is of the minor type comprising a wiper 44!
provided with an associated contaet bank, s mag-
net M442 for driving the wiper noted step by step
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”
in the clockwise direction and a release magnet
M443 for releasing the wiper noted and for eaus-
ing it to be returned to its normal home posi-
tion. Also, associated with the wiper 441 is a set
of switch springs S444 which is actuated when the
wiper noted is driven away from its home posi-
tion.

The connector C460 is of the Strowger type and
comprises a conventional relay group, not shown;
as well as a Strowger mechanism, the wiper set
of which is diagrammatically illustrated.

Operation of the finders in the central
office 10

First, assuming that a call is initiated at a sub-
scriber substation, such, for example, as the sub-
scriber substation A in the ten-line group ren-
dered non-restricted service in the central office
19; the line circuit 41 is controlled over the asso-
ciated subscriber line 40 and operates in order
to place ground potential upon the start con-
ductor C7l extending to the distributor 70 and to
mark the particular rotary position of the contact
sets terminating the subscriber line 40 in the con-
tact banks of the Strowger mechanisms incor-
porated in the finders of the links in the first
group. The distributor 10 then operates in order
to assign an idle one of the links in the first
group to find the calling line, such, for example,
as the link 1008. Also, the distributor 70 marks
to the finder Fi88 of the link {00 the level of the
contact set in the contact bank 185 of the
Strowger mechanism 181 terminating the calling
subscriber line 48; the first level in the present
example.
the distributor 70; whereby the wiper carriage
of the Strowger mechanism (81 is driven one
step in the vertical direction and then operated
automatically in the rotary direction in search of
the calling subscriber line 40.

When the wiper set of the Strowger mechanism
181 engages the third contact set in the first
Jevel in the contact bank 185 terminating the
calling subscriber line 48, further operation there-
of is arrested; the distributor 718 is released; and
the line circuit 41 associated with the calling sub-
seriber line 40 is controlled in order to mark the
subscriber line 40 as busy to the connectors in the
associated group having access thereto. Also, at
this time, a loop circuit is completed including
the wipers 182 and (83, the line conductors Ci0f
and Ci02, and the contacts {21 and {23 for en-
ergizing in series the upper and lower windings
of the line relay R139 in the selector S100; where-
by the latier relay operates. Upon operating the
line relay R130 completes, at the contacts 131,
a cireuit, including the contacts (41 and {25, for
operating the hold relay RI40. Upon operat-
ing the hold relay R140 completes, at the con-
tacts {43, an cobvious path for applying ground
potential to the control conductor C103, and con-
sequently to the wiper 184, thereby to maintain
the line circuit 4{ associated with the subscriber
line 4§ in its operated position as previously noted.
Also, the hold relay R(48 completes, at the con-
tacts 143, a circuit, including the set of switch
springs St10, for energizing the lower winding
of the transfer relay RI150, thereby to cause the
latter relay to operate. At this time, the selector
S100 is conditioned to be responsive to the first
digit dialed at the calling subscriber substation
A, since the previously traced loop circuit is com-
pleted between the calling subseriber substation
A and the line relay R130 in the selector S100.

Also, incident to operation of the finder ¥i00

The finder F100 is then controlled by.

;%
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to find the calling line 40, the wiper carriage shaft
181 actuates the set of switch springs St86 to
close the contacts 189; whereby ground potential
is applied by way of the resistor 190 to the EC
conductor C104 extending into the selector S100;
by virtue of the fact that the calling subscriber
line 48 is terminated in the first level of the con-
tact bank 185 of the Strowger mechanism 181,
This application of resistance ground potential

‘to the EC conductor C104 extending into the

selector S100 establishes a control which may be
utilized ultimately in the switch train beyond
the selector S180, in the event the subscriber at
the calling substation A operates the selector S100
in order to make a trunk call to the distant ex-
change 20 or to the remote exchange 30, as ex-
plained more fully hereinafter.

Now assuming that a call is initiated at a sub-
seriber substation, such, for example, as the sub-
scriber substation B in the ten-line group ren-
dered limited service in the central office 10; the
line circuit 51 is controlled over the associated
subscriber line 50 and operates in order to place
ground potential upon the start conductor CTi
extending to the distributor 79 and to mark the
particular rotary position of the contact sets ter-
minating the subscriber line 30 in the contact
banks of the Strowger mechanisms incorporated
in: the finders of the links in the first group.
The distributor 78 then operates in order to as-
sign an idle one of the links in the first group to
find the calling line, such, for example, as the link
180. - Also, the distributor 70 marks to the finder
F100 of the link (00 the level of the contact set in
the contact bank 185 of the Strowger mechanism
181 terminating the calling subscriber line 59;
the second level in the present example. The
finder P10¢ is then controlled by the distributor
10; whereby the wiper carriage of the Strowger

40 Mmechanism is driven two steps in the vertical di-

rection and then operated automatically in the
rotary direction in search of the calling sub-
scriber line 50.

When the wiper set of the Strowger mechanism

453181 engages the second contact sef in the second

level in the contact bank (85 terminating the call-
ing subscriber line 40, further operation thereof
is arrested; the distributor 70 is released; and
the line circuit 51 associated with the calling sub-

sarseriber line 50 is controlled in order to mark the

$r

G

70

subseriber line 59 as busy to the connectors in the
associated group having access thereto. Also,
at this time, a loop circuit is completed in order to
effect operation of the line relay R130, the hold

;relay RI40 and the transfer relay RI50 in the

selector 100 in the manner previously explained;
whereby the selector S100 is conditioned to be re-
sponsive to the first digit dialed at the calling
subscriber substation B, since the loop ecircuit

-mentioned is completed between the calling sub-

scriber substation B and the line relay R139 in the
selector S100.

Also, incident to operation of the finder FI00
to find the calling subscriber line 59, the wiper
carriage shaft 187 actuates the set of switch
springs SI86 to close the associated contacts
188’; whereby no potential is applied to the EC
conductor Cl104 extending into the selector S100; -
by virtue of the fact that the calling subseriber
line 59 is terminated in the second level of the
contact bank i85 of the Strowger mechanism 181.
This application of no potential to the EC con-
ductor Ci04 extending into the selector S100
establishes a control which may be utilized ulti-

756 mately in the switch train beyond the selector
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5100, in the event the subscriber at the calling
subseriber substation B operates the selector S100
in order to make a frunk call to the distant ex-
change 20 or to the remote exchange 30, as ex-
plained more fully hereinafter.

Finally, assuming that a call is initiated at a
subscriber substation, such, for example, as the
subscriber substation C in the ten-line group
rendered restricted service in the central office
10; the line circiut 61 is controlled over the as-
sociated subscriber line 60 and operates in order
to place ground potential upon the start con-
ductor C71 extending to the distributor 70 and to
mark the particular rotary position of the con-
tact sets terminating the subscriber line 68 in
the contact banks of the Strowger mechanisms
incorporated in the finders of the links of the
first group. The distributor 70 then operates in
order to assign an idle one of the links in the first
group to find the calling line, such, for example,
as the link 180. Also, the distributor marks to
the finder F100 of the link 100 the level of the
contact set in the contact bank (85 of the
Strowger mechanism 181 terminating the calling

subscriber line 60; the third level in the present o

example. The finder FI00 is then controlled by
the distributor 70; whereby the wiper carriage of
the Strowger mechanism 181 is driven three steps
in the vertical direction and then operated auto-
matically in the rotary direction in serach of
the calling subscriber line 60.

When the wiper set of the Strowger mechanism
181 engages the tenth contact set in the third
level in the contact bank 185 terminating the call-
ing subscriber line 60, further operation thereof is
arrested; the distributor 10 is released; and the
line circuit 61 associated with the calling sub-
scriber line 60 is controlled in order to mark the
subscriber line 608 as busy to the connectors in
the associated group having access thereto. Also,
at this time, a loop circuit is completed in order
to effect operation of the line relay R130, the
hold relay RI48 and the transfer relay R{50 in
the selector S180 in the manner previously ex-
plained; whereby the selector S108 is conditioned
to be responsive to the first digit dialed at the
calling subscriber substation C, since the loop
circuit mentioned is completed between the call-
ing subscriber substation C and the line relay
R {30 in the selector S{00.

Also, incident to operation of the finder Fi00
to find the calling subscriber line 60, the wiper
carriage shaft 187 actuates the set of switch
springs S188 to close the associated contacts 188;

whereby direct ground potential is applied to the :

EC conductor Ci04 extending into the selector
sueo by virtue of the fact that the ecalling sub-
scriber line 60 is terminated in the third level
of the contact bank {85 of the Strowger mecha-
nism 181, This application of direct ground po-
tential to the EC conductor Ci04 extending into
the selector S180 establishes a control which may
be utilized ultimately in the switeh train beyond
the selector S109, in the event the subscriber at
the calling subscriber substation C operates the
selector S108 in order to attempt to make a trunk
call to the distant exchange 20 or to the remote
exchange 39, as explained more fully hereinafter,

Local calls in the central office 10

Now assume that a call has been initiated at
any subscriber substation in the central office 10,
such, for example, as the subscriber substation A;
that the finder F109 of the link 100 has operated
to seize fthe calling subscriber line 40; and that
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the selector St 00 of the link 100 is conditioned
to be responsive to the first digit dialed at the
calling subscriber substation A. When the sub-
scriber at the ealling subscriber substation A dials

“the first digit the line relay R130 in the selector

S100 follows the impulses thereof. Each time
the line relay R130 restores and then reoperates,
it interrupts and then recompletes, at the con-
tacts 131, the previously traced circuit for main-
taining operated the hold relay R148, the latter
relay remaining operated during the digit since it
is of the slow-to-release type; and completes and
then interrupts, at the contacts 132, a multiple
circuit, including the contacts {1, 125 and (41,

5 for energizing the upper winding of the transfer

relay R{59 and the vertical magnet M165. The
transfer relay R159 being of the slow-to-release
type remains operated during the digit; and the
vertical magnet M165 is operated a number of

times corresponding to the number of impulses

of the first digit dialed at the calling subseriber
substation A. When the wiper carriage of the
Strowger mechanism (60 is driven away from its
home position the sets of switch springs S169,
S170 and SITl are actuated. . More partmularly,
the set of switch springs SI179 is actuated into
disengagement thereby  to interrupt the pre-
viously traced circuit for energizing the lower
winding of the transfer relay R(59; however, the
latter relay is maintained in its operated posi-
tion, at this time, by virtue of the intermittent
completion of the: previously traced circuit for
energizing the upper winding thereof, since the
transfer relay R150 is of the slow-to-release type.

At the conclusion of the first digit the line re-
lay RI130 is maintained in its operated position in
order to maintain operated the hold relay R140;
whereby the transfer relay Ri50 restores shortly
thereafter. At this time, the wiper carriage of
the Strowger mechanism 160 is operated in the
vertical direction to select a group of trunks ex-
tending to the corresponding group of connectors,
not shown; whereby the set of switch springs
S172 is not actuated. As previously noted, the

5 set of switch springs S172 is actuated only when

the wiper carriage of the Strowger mechanism
160 is driven either one step or two steps away
from its home position. in order: to seleet re-
spectively the two groups of trunks including the
trunks 205 and 210; which positions the wiper
carriage of the Strowger mechanism 160 does not
occupy at this time, since the first digit dialed at
the calling subscriber substation A was the first
digit of a directory number corresponding to a
local call. Thus, the application of resistance
ground potential in the finder Fi{80 upon the EC
conductor C104 extending into the selector S{90
is without effect and will not be utilized ulti-
mately, since the set of switch springs S172 was
not actuated in the present example in response
to movement of the wiper carriage of the Strow-
ger mechanism 160 in the vertical direction. Up-
on restoring the fransfer relay Ri58 completes,
at the contacts (51, a circuit, including the con-
tacts 111, 125 and 131, the set of switch springs
SiT1 and the contacts 151 and {67, for operating
the rotary magnet Mi66. Upon operating the
rotary magnet Mi86 interrupts, at the contacts
187, the previously traced operating circuit there-
for; whereby the rotary magnet MI66 operates
buzzer-fashion in order to drive the wiper car-
riage of the .Strowger mechanism 168 step by
step in the rotary direction.

When the wiper carriage-of the Strowger mech-
anism 160 is driven one step in the rotary diree-




2,490,221

11
tion, the first trunk imr the previously selected
group, not shown, extending to the correspond-
ing eonnector in the assoeiated group, not shown,
is tested; batfery potential appearing upon the
control conductor thereof in the event the con-
‘nector mentioned is idle and ground potential ap-
pearing upon the control conductor thereof in
the event the connector mentioned is busy. The
application of ground potential to the control
conductor of the seleeted trunk completes a path,
including the control wiper 163 and the contacts
-f4#, for short-cireuiting the winding of the test
relay R110; whereas the application of battery
potential to the control conductor of the trunk
mentioned completes an identical circuit for en-
ergizing the winding of the test relay RI10,
thereby to cause the latter relay to operate. Ac-
cordingly, the rotary magnet MI66 effects auto-
matic operation of the Strowger mechanism (60
in the rotary direetion until an idle trunk ex-
tending to an idle connector in the associated
group, not shown, is selected in conformity with
conventional practiee; whereupon the test relay
RI10 operates. Upon operating the test relay
RI10 interrupts, at the contacts {Fl, the pre-
viously traced multiple circuits for maintain-
ing operated the hold relay R140 and for operat-
ing the rotary magnet M{66; whereby the hold
relay R140 restores shortly thereafter, it being
of the slow-to-release type, and further opera-
tion of the rotary magnet M166 is positively pre-
vented. Also, upon operating the test relay Ri(0
completes, at the contacts 112, an obvious cir-
cuit for operating the switch relay R120; whereby
the latter relay interrupts, at the contacts 121
and 123, the previously traced loop circuit ex-
tending between the calling subscriber substa-
tiont A and the upper and lower windings of the
line relay R#30, causing the latter relay to re-
store. Also, the switch relay Rt20 completes,
at the contacts (26, a holding circuit, including
the contacts (43, for energizing the winding
thereof and completes, at the contacts 122 and
{24, a further loop cirenit extending from the

calling subscriber substation A and, including the .

line wipers 181 and 182, to the connecfor, not
shown, selected by the selector S100 at this time.
Further, the switeh relay Ri20 completes, at the
contacts 121, a path, including the contacts (43,
for applying direct ground potential to the con-
trol wiper C#63, thereby to bring about complete
seizure of the connector, not shown, selected at
this time; whereupon ground potential in the
connector mentioned is returned over the control

wiper Ci63 in order to complete an alternative .

holding circuit, including the contacts 127 and
{26, for maintaining operated the switch relay
R1208. Further, the switch relay Ri20 completes,
at the contacts 121, a path, including the contacts
143 and 144, for short-circuiting the winding of
the test relay Ri{0, thereby to cause the latter
relay to restore. Finally, the switch relay R120
prepares, at the contacts 128, a path for connect-
ing the EC conductor C104, extending from the
finder 100 info the selector S100, to the EC wiper
164; which connection is not completed at this
time, as previously noted, since the set of switch
springs S172 is not actuated. Upon restoring the
hold relay RI140 interrupts, at the contacts 143,
the previously traced original holding circuit,
for maintaining operated the switch relay R120;
whereby the latter relay is maintained in its op-
erated position at this time by virtue of the re-
turn of ground potential from the selected con-
nector over the associated trunk to the control
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wiper CI163, as previously noted. Alsa, upon re-
storing the test relay R{10 interrupts, at the con-
tacts 112, the original circuit for operating the
switch relay R120; which is without effect at this
time.

At this time the selector S100 has operated to
seize and idle one of the connectors, not shown,
and has switched the loop circuit extending from
the calling subscriber substation A through to
thre connector mentioned; whereby the next two
digits dialed at the calling subscriber substation
A are effected to bring about operation of the
selected connector; all in a conventional manner.
After the connection has been set up from the
calling subscriber substation A via the finder
100, the selector S100 and the connector, not
shown, to the called subscriber substation, and
the connection is ultimately released, the con-
nector mentioned is released; whereby ground
potential is removed therein from the control
wiper C163 bringing about the release of the
switchh relay RI20 in the selector S108. Upon
restoring the switch relay RI20 completes, at the
contacts {25, a circuit, including the contacts
Hit, 132, 142 and 153 and the set. of switch springs
Si69 for operating the release magnet MI68;
whereby the wiper carriage of the Strowger
mechanism (60 is released and returned to its
normal position. At this time the sets of switch
springs S169, SIT0 and SITt are actuated; and,
also, the set of switch springs S172 is returned to
its normal position..in the event it occupies its
operated position. More particularly, the set of
switceh springs S169 is actuated, thereby to inter-
rupt the previously traced circuit for operating
the release magnet M168. Also, the switch relay
R120 recompletes, at the contacts 12} and (23,
the connections between the upper and lower
windings of the line relay RiI30 and the line
conductars CI01 and Ct02 extending to the finder
Fi80. At this time the selector SI100 is com-
pletely released and ground potential is removed
from the control conductor C{03 extending to
the finder Fi00; whereby the finder F100 is re-
leased restoring the set of switch springs S188
to its normal position At this time, the link {32
is completely released and available for further
use. When the finder FI0Q is thus released the
Iine circuit 41 is controlled, thereby to mark tha
subscriber line 40 extending to the subscriber
substation A as idle to the connectors in the
associated group having access thereto.

In view of the foregoing description of a local
call from the calling subscriher substation A via
the finder F100, the selector S100 and the con-
nector, not shaown, to a called subscriber sub-
station in the central office {8, it will be under-
stood that local calls from the subscriber sub-
stations B and C are extended in an identical
manner to called subscriber substations in the
central office (0. In this connection it is pointed
out that the applications of no potential and
direct ground potential respectively to the EC
conductor C104 incident to the operations of the
finder F100 to find the calling lines 50 and 60 re-
spectively extending to the calling subscriber
substations B and C, in the two cases, is without
effect, since the set of switch springs SI172 is
not operated incident to the extension of local
calls via the selector S{00 from the calling sub-
scriber substations B and C.

Trunk calls from the central office 10 to the
) distant exchange 20

Firét, ‘assume that a call has been initiated at
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the subscriber substation A in the ten-line group
rendered non-restricted service in the central
office {0; that the finder F100 of the link 180 has
operated to find the subscriber line 49 extending
to the subscriber substation A; that the selector
S166 is conditioned to be responsive to the first
digit dialed at the calling subscriber substation
A; and that the call is to be extended to a called
subscriber substation, such, for example, as the
subscriber substation D in the distant exchangs
20.  The subscriber at the calling subscriber sub-
station A proceeds to dial the first digit 2, thereby
to bring about operation of the selector Si00 in a
manner substantially identical to that previously
explained; whereupon the wiper carriage of the
Strowger mechanism 160 is operated two steps
in the vertical direction to select the group of
trunks, including the trunk 216, and then op-
erates automatically to select an idle trunk in
this group. Assuming that the wiper carriage
of the Strowger mechanism (60 selects the par-
ticular trunk 210 extending to the trunk ecircuit
338, the trunk 218 is marked as idle by the ap-
plication of battery potential upon the control
conductor C288 thereof, the battery potential
being applied to the control conductor C208 by
way of the right-hand winding of the answer
relay R379 in the trunk circuit 308. When the
wiper carriage of the Strowger mechanism 169
seizes the idle trunk 210, the selector S100 is
switched through in the manner previously ex-
plained; whereby a loop circuit is completed from
the calling subscriber substation A to the line
conductors C206 and C207 of the trunk 2i9;
which loop circuit extends by way of the contacts
312 and 314, the windings 381 ad 382 of the
repeater 380, and the upper and lower windings of
the line relay R360 respectively to battery and
ground potentials; whereupon the line relay R360
in the trunk circuit 388 operates. Upon operating
the line relay R2360 completes, at the contacts
361, an obvious circuit for operating the hold
relay R350; and completes, at the contacts 362,
a loop circuit including the line conductors C3914
and C392 of the trunk line 390, the windings 383
and 334 of the repeater 380 and the left-hand
winding of the answer relay R3710 extending to
the incoming connector 465 in the distant ex-
change 29; whereby the incoming connector 485
is conditioned to be responsive to the next digit
dialed at the calling subscriber substation A.
While the left-hand winding of the answer relay
R278 in the trunk circuit 300 is energized over
the above traced loop circuit including the line
conductors of the trunk line 390, the latter relay
is not poled to operate. Upon operating the hold
relay R350 completes, at the contacts 351, a
path, including the contacts 331 and 344, for
applying ground potential in the trunk ecircuit
380 to the control conductor C2088 of the trunk
210, thereby to energize the right-hand winding
of the answer relay R270, to maintain the switch
relay R120 in the selector Si08 in its operated
position, and to maintain the finder Fi88 and
the line circuit 41 associated with the ecalling
subscriber line 48 in their operated positions: all
in the manner previously explained.

Incident to operation of the wiper carriage of
the Strowger mechanism 160 in the selector S100
two steps in the vertical direction the set of
switch springs Si72 was actuated in order to
close the contacts 174 thereof. Subsequently,
when the switch relay R{128 in the selector Si180
operated, it completed, at the contacts 128, a
connection between the EC conductor CI04 and.
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the EC wiper 164, since the set of switch springs
S172 was previously actuated. Thus, when the
selector S100 is switched through the EC wiper
164 connected to the EC conductor C{04 causes
resistance ground potential to be applied to the
EC conductor C209 of the trunk 210 effecting
energization in series of the timer cutoff relay
R320 and the release relay R330 in the trunk
circuit 300, incident to operation of the hold relay
R350 therein. This series circuit extends from
ground by way of the resistor 180, the contacts
189 of the set of switch springs S{86, the EC
conductor C104, the contacts 128, the contacts
174 of the set of switch springs SI1712, the EC
wiper 64, the EC conductor C289 of the trunk
210, the windings of R3206 and R330 and the con-
tacts 352 to battery. When this series circuit
is completed the timer cutoff relay R320 operates;
however, the release relay R338 does not operate
since it is of the marginal type. Ubpon operating
the timer cutoff relay R320 interrupts, at the
contacts 321, a further point in & circuit traced
hereinafter for operating the time release relay
R340. .

The subscriber at the calling subscriber sub-
station A then proceeds to dial the second and
third digits over the previously traced loop cir-
cuit including the line relay R360 in the trunk
circuit 300; whereby the line relay R360 repeats
the impulses of the second and third digits men-
tioned over the loop circuit including the trunk
line 3390 to the incoming connector 465 in the
distant exchange 20, The incoming connector
465 responds to the two digits mentioned to select
the subscriber line 470 extending to the called
subscriber substation D therein; whereupon the
idle or busy condition of the called subscriber
line 470 is tested in a conventional manner. In
the event the subscriber line 478 extending to
the called subscriber substation D is tested by
the incoming connector 465 as being busy, busy
tone current is returned therefrom over the trunk
line 390 and repeated by the trunk circuit 380
over the loop circuit extending to the calling
subscriber substation A. On the other hand, in
the event the subscriber line 410 extending to
the called subscriber substation D is tested as
being idle, the incoming connector 465 operates
in order to project ringing current thereover and
to return ring-back tone current over the pre-
viously traced connection to the calling subscriber
substation A. Assuming that the called sub-
scriber substation D is idle at this time, when
the subscriber thereat answers the call the in-
coming connector 465 operates in order to com-
plete a telephone connection between the calling
subscriber substation A in the central office I8
and the called subscriber substation D in the
distant exchange 20 and to effect the reversal
of polarity over the line conductors of the trunk
line 390." The reversal of polarity of the line
conductors of the trunk line 390 poles the left-
hand winding of the answer relay R370 in the
trunk circuit 300 to operate. Upon operating
the answer relay R370 completes, at the contacts
311, an obvious circuit for operating the reverse
battery relay R310. Upon operating the reverse
battery relay R310 reverses, at the contacts 311,
312, 313 and 314 the polarity of the loop circuit
extending between the line relay R360 in the
trunk circuit 300 and the calling subscriber sub-
station A; which reversal of polarity over the
loop ecircuit mentioned may be employed for
metering purposes in a conventional manner.
Also the answer relay R370 completes, at the
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contacts 373, a path, including the contacts 354,
for applying ground potential to the start con-
ductor extending into the timer 385, thereby to
initiate operation of the timer 385. -After a pre-
determined time interval the timer 385 operates
in order to connect the grounded commutator
segment of the wheel 386 to the associated stop
conductor; thersby to prepare a eircuit, includ-
ing the contacts 272 and 353, for operating the
time release relay R34%.
mentioned is not completed by virtue of the
operated position of the timer cutoff relay R320.
More particularly, the operated timer cutoff relay
R222 disables the timer 385 to prevent the release
of the established connection, since the calling
subscriber substation A involved in the established
connection is rendered non-restricted service.
Accordingly, the established connection between
the calling subscriber substation A in the central
office {8 and the called subscriber substation D
in the distant exchange 20 persists for any de-
sired time interval at the convenience of the sub-
scribers at the substations mentioneéd.

At the conclusion of the connection when the
subscriber at the called subscriber substation D
in the distant exchange 20 replaces the receiver
of the telephone instrument thereat upon its
associated switchhook, the incoming connector
465 is controlled to bring about the reversal of
polarity over the trunk line 390; whereby the
left-hand winding of the answer relay R370 in
the trunk circuit 300 is poled to restore. Upon
restoring the answer relay R378 interrupts, at
the contacts 371, the previously mentioned cir-
cuit for maintaining operated the reverse bat-
tery relay R318; whereby the latter relay restores
effecting the reversal, at the contacts 311, 312,
313 and 344, of the polarity over the loop circuit
extending between the calling subscriber substa-
tion A and the line relay R360 in the trunk cir-
cuit 388. Also, upon restoring the answer relay
RA3170 interrupts, at the contacts 373, the previous-
v mentioned path for applying ground potential
to the start conductor extending into the timer
285: thereby to arrest further operation of the
timer 385. This operation has no particular
atility in the present example, since the present
call was not timed; however, it is useful in an-
other example described hereinafter wherein calls
are timed. In other words, the completed con-
nsction must persist for a predetermined time
interval in order to bring about operation of the
timer 285 to effect operation of the time release
relay B389 under certain conditions in conjunc-
ticn with the example mentloned as explamed
more fully hereinafter.

When the subscriber at the calling subscrlber
substation A in the central office 10 replaces the
receiver of the telephone instrument thereat up-
on its associated switch-hook the previously
traced loop circuit extending to the line relay
R369 in the trunk circuit 300 is interrupted in
order to cause the latter relay to restore. Up-
on restoring the line relay R360 interrupts, at
the contacts 352, the previously traced loop cir-
cuit, including the trunk line 390, extending
to the incoming selector 465 in the distant ex-
change 26; whereby the incoming selector 465
1s released in order to operate the line circuit 4T{
associated with the subscriber line 478 bring-
ing about marking of the subscriber line 470 as

idle to the connectors of the link .400, etc., hav-'

ing access thereto. Also, the line relay R360
interrupts, at the contacts 36, the previously
mentioned circuit for maintaining operated the
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hold relay R350;: whereby the latter relay restores
shortly thereafter, it being of the slow-to-release
type. Upon restoring the hold relay R359 in-
terrupts, at the contacts 354, another point in the
previously traced path for applying ground po-
tential to the start conductor exfending to the
timer 315, thereby positively to arrest operation
of the timer 385; and interrupts, at the contacts
352, the previously traced series circuit for en-
ergizing the windings of the timer cutoff relay
R3320 and the release relay R330, thereby to cause
the timer cutoff relay R320 to restore. Finally,
the hold relay R350 interrupts, at the contacts
351, the previously fraced circuit for applying

. ground potential to the control conductor C208

of the trunk 210, thereby to deenergize the right-
hand winding of the answer relay R370; whereby
battery potential is applied by way of the right-
hand winding of the answer relay R370 to the
control conductor C208 of the trunk 2180. When
ground potential is removed from and battery
potential is applied to the control conductor C208
of the trunk 210, the trunk 2{0 and the con-
nected trunk circuit 300 are marked as idle to the

5 selectors of the various links 198, ete., having

access thereto. Also, when ground potential is
removed from the control conductor C208 of the
trunk 2190, the previously traced circuit for main-
taining operafted the switch relay R120 in the
selector S1060 is interrupted; whereupon the lat-
ter relay restores effecting the release of the se-
lector Si100 and the finder FI068 in the manner
previously explained. At this time the link 1329 is
completely released and available for further use.
When the finder F'100 is thus released, ground
potential is removed from the control conductor
of the subscriber line 40; whereby the line circuit
41 is operated in order to mark the subscriber
line 40 extending to the subscriber substation A
as idle to the connectors in the associated group
having access thereto.

Now assume that a call has been initiated at
the subseriber substation B in the ten-line group
rendered limited service in the central office 10;
that the finder FI100 of the link 100 has operated
to find the subscriber line 959 extending to the
subscriber substation B; that the selector S100 is
conditioned to be responsive to the first digit
dialed at the calling subscriber substation B; and
that the call is to be extended to a called sub-
scriber substation, such, for example, as the sub-
scriber substation D in the distant exchange 20.
The subscriber at the calling subscriber substa-
tion B proceeds to dial the first digit 2, thereby
to bring about operation of the selector SIUD to
trunk 2I0 in tshe manner previously explained.
Assuming that the selector Si80 seizes the par-
ticular trunk 210, the line relay R360 and the hold
relay R359 in the trunk circuit 300 are operated,
the line relay R3§0 effecting seizure over the
trunk line 390 of the incoming connector 465 in
the distant exehange 2@; all in the manner previ-
ously explained.

In the present example the wiper carriage of
the Strowger mechanism 181 in the finder Fi00 in
the link 100 occupies its second vertical step seiz-
ing the subscriber line 50 extending to the calling
subscriber substation B; whereby the set of
switch springs S186 is operated in order to cause
no potential to be applied to the EC conductor
C104. Also, the set of switch springs S{172 in the
selector S100 is operated, causing no potential fo
be applied to the EC conductor C209 of the trunk
210; whereby neither the timer cutoff relay R320
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nor the release relay R330 in the trunk circuit
388 is operated in the present example.

The subscriber at the calling subscriber substa-
tion B then proceeds to dial the second and third
digits; whereby the line relay R360 in the trunk
circuit £3€ repeats the two digits mentioned over
the trunk line $88€ 1n order to bring about opera~
tion of the incoming connector 485 to seize the
subscriber line 479 extending to the called sub-
scriber substation D in the distant exchange 24;
all in the manner previously explained. The op-
erations of the incoming connector 465 to test and
to project ringing current over the subscriber line
478 in the event it is idle are the same as previ-
ously explained; and when the subscriber at the
called subscriber substation D answers the call
the incoming connector 465 is operated to bring
about the reversal of polarity of the trunk line
38¢ effecting operation of the answer relay R3718
in the trunk circuit 388, as previously explained.
Upon operating the answer relay B378 completes,
at the contacts 3%3, the previously traced path
for applying ground potential to the start con~
ductor extending into the timer 385, thereby to
initiate operation of the timer 385. At any time
should the subscriber at the called subscriber
substation D replace the receiver of the telephone
instrument thereat upon its associated switch-
hook, the incoming connector 485 is controlled to
bring about reversal of polarity over the trunk
line 388 in order to effeet restoration of the an-
swer relay R370 in the trunk circuit 308, and the-
corisequent arresting of -operation of the timer
388; all in the manner previously explained.
Later, should the subscriber at the called sub-
scriher substation D again remove the receiver of
the teiephone instrument thereat from its associ-~
ated switchhook, the incoming connector 4865 is
controlled in order, again, to reverse the polarity
of the trunk line 338, thereby to effect reoperation
of the answer relay R370 in the trunk circuit 303
in order to initiate recperation of the timer 385.

In the event the established connection be-
tween the calling subseriber substation B in the
central office §8 and the called subscriber sub-
stztion D in the distant exchange 29 persists for a
predetermined time interval, complete operation
of the timer 885 takes place; whereby ground po-
tential is applied to the associated stop conduc-
tor, thereby to complete a circuit, including the
contacts 372, 353 and 321 for operating the time
release relay R348. Upon operating the time re-
lease relay R340 interrupts, at the contacts 341,
the previously traced path for applying ground
potential to the control conductor C288 of the
nk 249 in order to bring about release of the
tor 8188 and the finder P18 in the link £68;
all in the manner previously explained. When
tha link {88 is thus released, the line circuit 54
associated with the subscriber line 59 extending
to the calling subscriber substation B, is locked
out in the event the subscriber at the calling
subsecriber substation B has not replaced the re-
ceiver of the telephone instrument thereat upon
its associated switchhook at this fime; whereby
the subscriber line 56 is marked as busy both to
the finders of the links in the first group having
access thereto and to the connectors in the as-
sociated group having access thereto. Also, when
tha link 189 is released the trunk circuit 302 is
released and rendered available for further use;
and the incoming connector 465 is released; all
in the manner previously explained. When the
incorting -connector 485 is thus released, the line
circuit 47! associated with the subscriber line
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4719 extending to the called subscriber substation
D in distant exchange 20 is locked out in the
event the subscriber at the called subscriber sub-
station D has not replaced the receiver of the
telephone instrument thereat upon its associated
switchihook at this time; whereby the subscriber
iine 470 is marked as busy both to the finders
and to the connectors of the links Fig, ete., hav-
ing access thereto.

Oi course, it will be understood that the nor-
mal release of the established connection between
the caliing subseriber substation B in the central
oiiice {8 and the called subscriber substation D
in the distant exchange 20 takes place in the
normal manner when the subseriber at the call-
ing subscriver substation B replaces the receiver
of ihe telephone instrument thereat upon its as-
sociated switchhook. In other words, the forced
release of the established connection under the
control of the timer 385 takes place in the man-
ner described above only in conjunction with
estabiished connections which persist for a pre-
determined and abnormally long time interval.

Finally, assume that a call has been initiated
at the subscriber substation C in the ten-line
group rendered restricted serviee in fhe central
office 1§; that the finder F100 of the link {83
has operated to find the subseriber line 83 ex-
tending to the subscriber substation C; that the
selector Si88 is condifioned fto be responsive to
the first digit dialed at the .calling subscriber
substation C; and that the subscriber at the call-
ing subscriber substation (¢ attempts the exten- -
sion of a connection to a called subscriber sub-
station in the distant -exchange 20. The sub-
scriber at the calling subscriber substation .C
proceeds to dial the first digit 2, thereby to bring
about operation of the selector S{00 to select an
idle trunk in the group, including the trunk 218,
in the manner previously explained. Assuming
that the selector S100 seizes the particular trunk
210, the line relay R360 and the hold relay R350
in the trunk circuit 300 are operated, the line
relay R360 effecting seizure over the trunk line
298 of the incoming connector 465 in the distant
exchange 26; all in the manner previously ex-
plained.

In the present example, the wiper carriage of
the Strowger mechanism 181 in the finder Fid8
in the link 180 occupies its third vertical step
seizing the subscriber line 60 extending to the
calling subscriber substation C; whereby the set
of switch springs SI186 is operated in order to
cause direct ground potential to be applied to the
EC conductor CI08. Also, the set .of switch
springs Si712 in fthe selector Si00 is operated
causing direct ground potential to be applied to
the EC conductor C209 of the trunk 248; where-
by both the timer cutoff relay R320 and the re-
lease relay R330 in the trunk circuit 388 are
cperated. The release relay R33% operates in the
present example in the previously traced series
circuit by virtue of the fact that direct ground
potential is applied to the EC conductor C288 of
the trunk 219, the release relay R339 being of
the marginal type. Upon operating the release
relay R330 interrupts, at the contacts 33{, the
previously traced path for applying ground po-
tential to the control conductor C268 of the
trunk 218; thereby to effect release of the trunk
circuit 329 and the link 108 in the manner pre-
viously explained. When the trunk circuit 389
is thus released, the incoming connecter 485 in
the distant exchange 28 is released; and when
the link 190 is thus released, the line cireuit Bt
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associated with the subscriber line 68 extending
to the calling subscriber substation C in the cen-
tral office 10 is operated to lock out the subsecriber
line 68; whereby the subscriber line 60 is marked
as busy both to the finder of the links in the
first group having access thereto and to the con-
nectors in the associated group having access
thereto.

Trunk calls jrom the central office 10 to the
remote exchange 30

First, assume that a call has been initiated at
the subscriber substation A in the ten-line group
rendered non-restricted service in the central
office 18; that the finder Fi00 of the link {80 has
operated to find the subscriber line 48 exiending
to the subscriber substation A; that the selector
Si00 is conditioned to be responsive to the first
digit dialed at the calling subscriber substation
A; and that the call is to be extended to a called
subscriber substation in the remote exchange 30.
The subscriber at the calling subscriber substa-
tion A proceeds to dial the first digit 1, thereby
to bring about operation of the selector S100 in
a manner substantially identical to that previ-
ously explained; whereupon the wiper carriage
of the Strowger mechanism {60 is operated one
step in the vertical direction to select the group
of trunks, including the trunk 285, and then
operates automatically to select an idle trunk in
this group. Assuming that the wiper carriage
of the Strowger mechanism {60 selects the par-
ticular trunk 285 extending to the secondary
trunk 200, the trunk 285 is marked as idle by the
application of battery potential upon the control
conductor C203 thereof, the battery potential be-
ing applied to the control conductor C283 by way
of the contacts 221 and the resistor 222 in the
secondary trunk 200. When the wiper carriage
of the Strowger mechanism 168 seizes the idle
trunk 205, the selector Si100 is switched through
in the manner previously explained; whereby a
loop circuit is completed from the calling sub-
scriber substation A to the line conductors C20i
and €202 of the trunk 205; which loop circuit
extends by way of the resistor 2i4 and the con-
tacts 243 and 241 and the winding of the line
relay R230 respectively to ground and battery
potentials; whereupon the line relay R230 in the
secondary trunk 280 operates. Upon operating
the line relay R230 completes, at the contacts
231, a path, including the contacts 248 and 221,
for applying ground potential to the control con-
ductor C203 of the trunk 285, thereby to main-
tain operated the selector S106, the finder F100
and the line circuit 41 associated with the sub-
scriber line 40 extending to the calling sub-
scriber substation A; all in the manner
previously explained.

Also, the line relay R230 completes, at the con-
tacts 231 and 232, a path for applying direct
ground potential to the upper terminal of the
test relay R240; the lower terminal of the test
relay R240 being connected by way of the con-
tacts 276 and the magnet M215 of the hunt
switch 210 to battery potential. Further, the
line relay R230 completes, at the contacts 233, a
path, including the contacts 287 and 261, between
the lower terminal of the test relay R248 and the
wiper 273 of the hunt switch 270. Assuming that
the wipers noted of the hunt switch 278 happen
to engage the tenth contacts in the associated
contact banks at this- time, ground potential
appears upon the tenth contact engaged by the
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wiper 213 of the hunt switch 210; thereby com-
pleting a path for short circuiting the winding of
the test relay R240 and a direct circuit for oper-
ating the magnet M215. The path for short
circuiting the winding of the test relay R240
extends from the grounded wiper 213 of the hunt
switch 270 by way of the contacts 261, 247 and
233, the winding of R240 and the contacts 232
and 23f to ground; and the direct circuit for
operating the magnet M275 extends from the
grounded wiper 2713 of the hunt switch 270 by
way of the contacts 261, 247, 233 and 276 and the
magnet M275 to battery. Accordingly, the test
relay R248 being short circuited does not oper-
ate; whereas the magnet M2715 operates. Upon
operating the magnet M275 interrupts, at the
contacts 276, the above traced operating circuit
therefor; whereupon the magnet M275 restores
to reprepare, at the contacts 216, the above traced
circuit for operating the magnet M275 and to
drive the wipers noted of the hunt switch 270
one step in the clockwise direction into engage-
ment with the first contacts in the associated
contact banks. At this point, it is noted fhat
the group of seven incoming trunks 288, etc.,
extending to the group of seven trunk circuits
211, etc., terminating the group of seven trunk
lines 282, etc., extending to the remote exchange
30 are terminated on the first seven contacts in
the contact bank of the hunt switch 270; where-
as the group of three incoming trunks 290, etc.,
extending to the group of three trunk circuits
291, ete., terminating the group of three trunks
292, ete., extending to the operator switchboard
295 are terminated on the last three contacts
in the contact bank of the hunt switch 218; the
hunt switch 270 being of the ten-point rotary
type, as previously noted.

When the wipers noted of the hunt switch 270
engaged the first contacts in the associated con-
tact bank, the first incoming trunk in the group
of seven, including the incoming trunk 280, is se-
Jected and this trunk is tested. In the event the
trunk mentioned is busy at this time, ground
potential appears upon the control conductor
thereof applying ground potential to the wiper
213 of the hunt switch 210; whereby the winding
of the test relay R240 is again short-circuited and
the magnet M2715 is reoperated. On the other
hand, in the event the trunk mentioned is idle at
this time, battery potential appearing upon the
control conductor thereof completes a path sub-
stantially identical to that previously traced for
short circuiting the magnet M275; whereupon a
circuit, including the contacts 231, 232 and 218§,
is completed for energizing the winding of the
test relay R240 in series with the magnet M215;
and a multiple circuit, including the contacts
231, 232, 238, 247 and 251, the wiper 273 of the
hunt switch 27¢ and the control conductor of
the trunk mentioned is completed for energizing
the winding of the test relay R240 from battery
potential appearing in the trunk circuit termi-
nating the trunk mentioned. When the circuits
mentioned are completed the test relay R240
operates shortly thereafter, it being of the slow-
to-operate type. Assuming that all of the in-
coming trunks in the group, including the incom-
ing trunk 280, and preceding the incoming frunk
280, are busy; and that the incoming trunk 280
is idle; the magnet M215 operates buzzer-fashion
to drive the wipers noted into engagement with
the contacts in the associated contact banks ter-
minating the incoming trunk 280. Since it s
assumed that the incoming trunk 280 is idle at this
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time, battery potential appears upon the control
conductor thereof effecting short-circuiting of
the magnet M275 and energization of the test
reley R248; whereupon the test relay R240 oper-
ates shortly thereafter as previously noted. Upon
operating the test relay R240 interrupts, at the
contacts 247, the previously traced path for short
circuiting the magnet M2175; and completes, at
the contacts 248, a path, including the contacts
231, 232 and 261, for applying direct ground po-
tential to the wiper 273 of the hunt switch 276;
whereby the trunk circuit 281, associated with the
incoming trunk 288, is seized bringing about the
application of ground potential therein to the
control conductor of the incoming trunk 289, and
consequently to the wiper 213 of the hunt switch
278 in order to complete a holding circuit sub-
stantially identical to that previously traced for
energizing the winding of the test relay R248 in
series with the magnet M215. When this holding
circuit is completed the test relay R248 is main-
tained in its operated position; however, the mag-
net M278 does not operate due to the high series
resistance of the winding of the test relay R248.
Also, the test relay R240 completes, at the con-
tacts 248, a, path, including the contacts 221 and
251, for connecting the control conductor C203
of the trunk 285 to the grounded wiper 213 of
the hunt switeh 270, thereby to maintain oper-

ated the selector 8100, the finder FI00 and the -

line circuit 41, as previously noted. Purther, the
test relay R240 interrupts, at the contacts 246,
the previocusly traced original path for applying
ground potential to the control conductor C263
of the trunk 205; and interrupts, at the contacts
241 and 243, the previously traced original loop
cireuit for maintaining operated the line relay
R238. Shortly thereafter, the line relay R230
restores, since it is of the slow-to-release type.

Finally, the test relay R240 completes, at the con- .

tacts 242 and 244, an alternative loop circuit ex-
tending from the calling subsecriber substation A
to the wipers 271 and 272 of the hunt switch 270
and then to the line conductors of the incoming

trunk 288; which loop circuit is completed in the -

trunk circuit 281 in order to bring about complete
seizure of the trunk circuit 281 in the manner pre-
viously explained; whereby the trunk line 282
extending to the remote exchange 30 is seized in
order to condition the automatic switching appa-
ratus therein to be responsive to the following
digits dialed at the calling subscriber substation A.

Incident to operation of the wiper carriage of
the Strowger mechanism {60 in the selector S168
one step in the vertical direction, the set of switch
springs 8172 was actuated in order to close the
contacts {74 thereof. Subsequently, when the
switch relay R128 in the selector S100 operated it
completed, at the contacts 128, a connection he-
tween the EC conductor C104 and the EC wiper
154, since the set of switch springs S172 was pre-
viously actuated. Thus, when the selector S180
is switchied through, the EC wiper 164 connected
to the EC conductor CI104 causes resistance
ground potential to be applied to the EC con-
ductor C284 of the trunk 205 effecting energiza-
tion in series of the timer cutoff relay R250 and
the intercept relay R260 in the secondary trunk
2068, This series circuit extends from ground by
way of the resistor 180, the contacts 189 of the
set of switch springs S186, the EC conductor C104,
the contacts 128, the contacts 114 of the set of
switch springs S172, the EC wiper {64, the EC
conductor C284 of the trunk 205 and the windings

of R258 and R260 to battery. When this series.
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circuit is completed the timer cutoff relay R250
operates; however, the intercept relay R260 does
not operate, since it is of the marginal type.
Upon operating the timer cutoff relay R250 inter-
rupts, at the contacts 251, a further point in a
circuit traced hereinafter for operating the time
release relay R22§.

The subscriber at the calling subscriber sub-
station A then proceeds to dial the remainder
of the digits over the previously traced loop cir-
cuit info the trunk circuit 281; which digits are
repeated thersby over the trunk line 282 into
the switching apparatus in the remote exchange
39 in order to cause the subscriber line extending
to the called subscriber substation in the remote
exchange 38 to be seized and tested in a con-
ventional manner. Assuming that the sub-
scriber substation in the remote exchange 383 is
idle at this time, the associated switching ap-
paratus operates in order te cause ringing cur-
rent to he projected thereover and ring-back
tone current to be returned over the trunk line
282 to the trunk circuit 281 and thence repeated
over the previously traced loop circuit to the call-
ing subscriber substation A in the central office
{8, Subsequently, when the subscriber at the
called subscriber subsbation in the remote ex-
change 3% answers the call the associated switch-
ing apparatus cperates in order to reverse the
polarity over the trunk line 282 effecting opera-
tion of the answer relay in the trunk circuit
281 and the consequent reversal of polarity over
the loop circuit extending to the calling sub-

. 8criber substation A in the central office 6. When

60

70

(t:]

" the polarity of the loop cireuit extending to the

calling subsecriber substation A is thus reversed,
the unidirectional current conducting device, or
copper oxide rectifier 243 shunting the right-
hand winding of the answer relay R210 in the
secondary trunk 282 blocks the passage of cur-
rent therethrough; whereby the current is di-
verted through the right-hand winding of the
answer relay R2{6 effecting operation thereof.
Upon oberating the answer relay R2i9 com-
pletes, at the contacts 211, a holding circuit for
energizing the left-hand winding of the answer
relay R2i% and including the grounded control
conductor C28% of the trunk 205. Also, the
answer relay R21§ completes, at the contacts 212,
an obvious path for applying ground potential
to the start conductor extending to the timer
215, thereby to initiate operation of the timer
205. After a predetermined time interval the
timer 215 operates in order to connect the
grounded commutator segment of the wheel 216
to the associated stop conductor, thereby to pre-
pare a circuit for operating the time release relay
R220. However, the circuit mentioned is not
completed by virtue of the operation of the timer
cutoff relay R258. More particularly, the oper-
ated timer cutoff relay R250 disables the timer
215 to prevens the release of the established con-
nection, since the calling subscriber substation
A involved in the established connection is ren-
dered non-restricted service. Accordingly, the
established connection between the calling sub-
seriber substation A in the central office 19 and
the called subscriber substation in the remote
exchange 38 persists for any desired time interval
at the convenience of the subseribers at the sub-
stations mentioned.

At the conclusion of the connection when the

- subscriber ‘et the called subscriber substation in
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the remote exchange 30 replaces the receiver of
the telephone instrument thereat upon its as-
sociated switchhook, the associated switching ap-
paratus is controlled to bring about the reversal
of polarity over the trunk line 282; whereby the
trunk circuit 281 reverses the polarity over the
associated incoming trunk 289 and the loop cir-
cuit extending to the calling subscriber substa-
tion A in the central office $0; whereupon the
copper oxide rectifier 243 again shunts the right-
hand winding of the answer relay R2t0 in the
secondary trunk 280. However, the answer re-
lay R210 remains in its operated position by
virtue of the completed holding circuit for en-
ergizing the left-hand winding thereof. When
the subscriber at the calling subscriber sub-
station A in the central office 10 replaces the re-
ceiver of the telephone instrument thereat upon
its associated switchhook, the previously traced
loop circuit extending to the trunk circuit 281 is
interrupted in order to cause ground potential
to be removed from the control conductor of the
incoming trunk 286, bringing about the restora-
tion of the test relay R240 in the secondary
trunk 200. Upon restoring the test relay R240
interrupts, at the contacts 245, a further point
in the previously traced path, including the con-
trol wiper 273 of the hunt switch 270, for ap-
plying ground potential to the control conductor
C203 of the trunk 205; whereby the selector Si00
and the finder Fi00 are released in the manner
previously explained. When the finder FI08 is
thus released, ground potential is removed from
the control conductor of the subscriber line 40;
whereby the line circuit 41 is operated in order
to mark the subscriber line 40 extending to the
subscriber substation A as idle to the connectors
in the associated group having access thereto.
Also, when the selector 5100 is released, the pre-
viously traced circuit for applying resistance
ground potential to the EC conductor C204 of
the trunk 285 is interrupted effecting the restora-
tion of the timer cutoff relay R250 in fthe sec-
ondary trunk 200. Also, when ground potential
is removed from the control conductor C203 of
the trunk 265, the previously traced holding cir-
cuit for energizing the left-hand winding of the
answer relay R219 in the secondary trunk 200
is interrupted in order to cause the latter relay
to restore. Upon restoring the answer relay
R210 interrupts, at the contacts 212, the pre-
viously mentioned path for applying ground po-
tential to the start conductor extending into the
timer 2i5; thereby to arrest operation of the
timer 215. At this time, the secondary trunk
circuit 208 is completely released and battery
potential is applied by way of the resistor 222
and the contacts 221 to the control conductor
C203 of the trunk 205, thereby to mark the trunk
205 as idle to the selectors in the various groups
having access thereto. It is noted that the hunt
switch 270 is not of the homing type; whereby
the wipers noted thereof remain operated to the
last operated position selecting the incoming
trunk 280 extending to the trunk circuit 281.

Also, when the loop circuit extending from the
calling subscriber substation A in the central
office 10 to the trunk circuit 281 is interrupted,
the trunk circuit 281 is released; whereby bat-
tery potential is applied to the control conductor
of the incoming trunk 280 in order to mark the
incoming trunk 286 as idle to the hunt switches
in the various secondary trunks having access
thereto. Further, the trunk circuit 281 opens the
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loop circult extending over the trunk line 282
to the switching apparatus in the remote ex-
change 30, thereby to bring about the release
of the switching apparatus mentioned and the
consequent operation of the line circuit asso-
ciated with the called subscriber line therein in
order to mark this subscriber line as idle to the
associated switching apparatus having access
thereto. ‘

Now, assume that a call has been initiated at
the subscriber substation B in the ten-line group
rendered limited service in the central office 10;
that the finder 100 of the link 180 has operated
to find the subscriber line 5§ extending to the
subscriber substation B; that the selector SI1008
is conditioned to be responsive to the first digit
dialed at the calling subscriber substation B;
and that the call is to be extended to a called
subseriber substation in the remote exchange 30.
The subscriber at the calling subscriber substa-
tion B proceeds to dial the first digit 1, thereby
to bring about operation of the selector S100 to
select an idle trunk in the group, including the
trunk 205, in the manner previously explained.
Assuming that the selector S100 seizes the par-
ticular trunk 205, the line relay R230 in the
secondary trunk 2068 operates in order to initiate
operation of the magnet M275 in conjunction
with operation of the test relay R240; whereby
the hunt switch 270 is controlled to select an idle
incoming trunk in the group, including the in-
coming trunk 280 extending to an idle trunk
circuit in the group including the trunk circuit
28i. Assuming that the trunk circuit 281 is idle
at this time, the incoming trunk 280 individual
thereto is marked as idle by the application of
battery potential upon the control conductor
thereof; whereupon the test relay R240 may op-
erate immediately prior to operation of the mag-
net M215 in the event the wipers noted of the
hunt switch 270 engaged the sixth contacts in the
associated contact bank terminating the incom-
ing trunk 280. In any case, the magnet M275
operates in conjunction with the test relay R240
in order to bring about operation of the hunt
switech 270 to select an idle incoming trunk in
the group mentioned extending to an idle trunk
circuit. Assuming that the hunt switch 270
selects the incoming trunk 280 extending to the
trunk circuit 281, the test relay R240 operates in
order to arrest further operation of the magnet
M275; all in the manner previously explained.
Further, the test relay R240, upon operating,
effects holding of the selector SI00, the finder
Fi00 and the line circuit 51 in their operated
positions in the manner previously explained.
Also, the test relay R240 brings about the res-
toration of the line relay R230 shorfly after
operation of the test relay R240; whereupon a
loop circuit is completed between the calling sub-
scriber substation B and the trunk circuit 281.
The trunk circuit 281 operates in order to bring
about seizure over the trunk line 282 of the
switching apparatus in the remote exchange 30;
all in the manner previously explained.

In the present example the wiper carriage of
the Strowger mechanism {81 in the finder F(00
in the link 180 occupies its second vertical step

-seizing the subscriber line 50 extending to the

calling subscriber substation B; whereby the sef
of switch springs Si81 is operated in order to
cause no potential to be applied to the EC con-
ductor Ci104. Also, the set of switch springs
S172 in the selector S100 is operated causing no
potential to be applied to the EC conductor C204
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of the trunk 205; whereby neither the timer
cutoff relay R250 nor the intercept relay R260 is
operated in the present example.

The subscriber at the calling subscriber sub-
station B then proceeds to dial the following
digits; whereby the trunk circuit 281 operates in
order tc repeat the digits mentioned over the
trunk line 282 to the switch apparatus in the
remote exchange 38 effecting operation thereof
to seize the subscriber line extending to the
called subscriber substation therein. The opera-
tions of the switching apparatus in the remote
exchange 30 to test and to project ringing cur-
rent over the subscriber line extending to the
called subscriber substation, in the event it is
idle, are the same as previously explained; and
when the subscriber at the called subscriber sub-
station in the remote exchange 30 answers the
call the associated switching apparatus operates
in order to reverse the polarify over the trunk
line 282 causing the trunk circuit 28t to operate
and reverse the polarity over the loop circuit
extending to the calling subscriber substation B
in the central office 6. When the polarity of
the loop circuit extending to the calling sub-
scriber substation B and the trunk circuit 281
is reversed, the copper oxide rectifier 243 blocks
the passage of current therethrough effecting
energization of the right-hand winding of the
answer relay R210 in the trunk circuit 2089 in the
manner previously explained; whereupon the
answer relay R218 operates completing, at the
contacts 211, the previously traced holding ecir-
cuit, including the grounded control conductor
C2063 of the trunk 205, for energizing the left-
hand winding thereof, and initiating operation
of the timer 2{8. At this time an established
connection is completed between the calling sub-~
scriber substation A in the central office {§
and the called subscriber substation in the
remote exchange 308. At any time should the
subscriber at the-called subscriber substation in
the remote exchange 39 replace the receiver of
the telephone instrument thereat upon its asso-
ciated switchhook, the associated switching ap-
paratus operates in order to reverse the polarity
over the trunk line 282 causing the trunk circuit
28i to reverse the polarity over the loop circuit
extending to the calling subscriber substation B.
This operation is without effect, however, to
control the answer relay R2{0, since a direct
holding circuift is completed for the left-hand
winding thereof, including the contacts 21f{ and
the grounded control conductor C283 of the
trunk line 205.
timer 215 continues until the subscriber at the
calling subscriber substation B in the central
office 18 replaces the receiver of the telephone in-
strument thereat upon its associated switchhook
in order to effect release of the equipment in-
volved in a manner more fully explained here-
inafter.

In the event the established connection between
the calling subscriber substation B in the central
office 10 and the called subscriber substation in
the remote exchange 38 persists for & predefer-
mined time interval, complete operation of the
timer 215 takes place; whereby ground potential
is applied to the associated stop conductor, there-
by to complete a circuit, including the contacts
281, for operating the time release rsiay R228.
Upon operating the time release relay R22§ inter-
rupts, at the contacts 221, the previously traced

path for applying ground potential to the control
conductor C293 of the trunk 285 in order to bring

Accordingly, operation of the :
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about the release of the seclector Si80 and the
finder Fi06 in the link {0€; all in the manner
previously explained. When the link {88 is thus
released, the line circuit 81, associated with the
subseriber line 58 extending to the calling sub-
scriber substation B, is locked out in the event the
subscriber at the calling subscriber substation B
has not replaced the receiver of the telephone
instrument thereat upon its associated switch-
hook at this time; whereby the subscricer line 50
is marked as busy both to the finders of the links
in the first group having access thereto and to the
connectors in the associated group having access
thereto._ Also, when the link 100 is released the
secondary trurk 289 is released and rendered
available for further use; and the trunk circuit
284 is released and rendered available for fur-
ther use; all in the manner prevlously explained.
When the trunk circuit 281 is released, the loop
circuit extending therefrom by way of the trunk
line 282 to the switching apparatus in the
remote exchange 30 is opened, effecting re-
lease of the switching apparatus mentioned;
whereby the line circuit, associated with the
subscriber line extending to the called sub-
seriber substation in the remote exchange 36, is
locked out in the event the subscriber at the
called subscriber substation mentioned has not
replaced the receiver of the telephone instru-
ment thereat upon its associated switchhook at

- this time; whereby the subscriber line extending

tc the called subscriber substation mentioned is
marked as busy to the sw1tchmg apparatus having
access thereto.

Of course, it will be understood that the nor-
mal release of the established connection be-
tween the calling subscriber substation B in the
central office {8 and the called subseriber substa-
tion in the remote exchange 38 takes place in the
normal manner when the subscriber at the calling
subscriber substation B replaces the receiver of
the telephone instrument thereat upon its asso-
ciated switchhook. In other words, the forced re-
lease of the established connection under the con-
trol of the timer 215 takes place in the manner
described above only in conjunction with estab-
lished connections which persist for a predeter-
mined and abnormally lorig time.

Finally, assume that a call has been initiated
at the subscriber substatlon C in the ten-line
group rendered restricted service in the central
office {0; that the finder {08 of the link {00 has
operated to find the subscriber lins 68 8 extending
to the subseriber substation C; that the selector
8108 is conditioned to be responsive to the first
digit dialed at the calling subscriber substation C;
and that the subscriber at the calling subscrlber
substation C attempts the extension of 2, connec-
tion to a called subscriber substation in the re-
mote exchange 30. The subscriber at the calling
subscriber substation C proceeds to dial the first
digit 1; thereby to bring about operation of the
selector S100 to select an idle trunk in the group,
including the trunk 205, in the manner previously
explained. Assuming that the selector S!80 seizes
the particular trunk 208, the line relay R239 in
the secondary trunk 208 is operated in the man-
ner previously explained.

In the present example, the wiper carriage of
the Strowger mechanism (8! in the fnder Fi09
in the link 89 occupies its third vertical step
seizing the subscriber line 80 extending to the
calling subscriber substation C; whereby the set
of switch springs SI{8% is operated in order to
cause direct ground potential to be appliied to the
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EC c¢onductor CI04. Also, the set of switch
springs S172 in the selector S100 is operated
causing direct ground potential fo be applied to
the EC conductor C204 of the trunk 205; whereby
both the timer cutoff relay R250 and the inter-
cept relay R260 in the secondary trunk 289 are
operated. The intercept relay R260 operates in
the present example in the previously traced
series cireuit by virtue of the faet that direct
ground potential is applied to the EC conductor
C204 of the trunk 205, the intercept relay R269
being of the marginal type. Upon operating the
timer cutoff relay R250 interrupts, at the con-
tacts 251, a further point in the previously traced
circuit for operating the time release relay R220;
thereby to prevent operation of the latter relay
in the present example. Upon operating the in-
tercept relay R260 interrupts, at the contacts 251,
the normally completed connection between the
control wiper 213 of the hunt switch 270 and the
lower terminal of the test relay R240; and com-
pletes, at the contacts 262, a connection, including
the contacts 247 and 233, between the control
wiper 274 of the hunt switch 270 and the lower
terminal of the test relay R240. In the present
case, the first seven contacts in the contact banlk,
associated with the control wiper 274 of the hunt
switeh 210, are connected directly to ground po-
tential, thereby to.short-circuit the winding of
the test relay R240 and to cause intermittent
operation of the magnet M2T5 in the manner
previously explained; whereby the wipers noted
of the hunt switch 210 are driven into engage-
ment with the eighth contacts in the associated
contact banks. When the control wipers 274 of
the hunt switch 270 engage the eighth contacts
in the associated contact bank, the first incoming
trunk in the group of three, including the incom-
ing trunk 290, is tested by the test relay R240.
Assuming that the first trunk mentioned is busy,
the winding of the test relay R240 is again short-
circuited and the magnet M215 is reoperated;
whereby the wipers noted of the hunt switch 270
are driven into engagement with the ninth con-
tacts in the associated contact banks terminating
the incoming trunk 290 extending to the trunk
circuit 281. Assuming that the incoming trunk
299 is idle at this time, battery potential appear-
ing upon the control conductor thereof completes
a path substantially identical to that previously
traced for short-circuiting the magnet M275; and
completes one of the two previously mentioned
multiple circuits for energizing the winding of
the test relay R240. Accordingly, the test relay
R240 operates to arrest further operation of the
magnet M215, to effect restoration of the line
relay R230 shortly thereafter, since it is of the
slow-to-release type, and to switch the loop cir-
cuit extending from the calling subsecriber sub-
station through the hunt switch 279 onto the in-
coming trunk 290; whereby the loop circuit men-
tioned is recompleted in the associated trunk cir-
cuit 291. The trunk circuit 291 then operates
to return ground potential over the control con-
ductor of the incoming trunk 298, thereby to
maintain operated the test relay R?49 in the
secondary trunk 200; whereby the selector SI88,
the finder F100 and the line circuit 61 associated
with the subseriber line 60 extending to the call-
ing subscriber substation C are maintained in
their operated positions for the purpose pre-
viously explained. Further, the trunk circuit
291 operates to close the trunk 292 extending to
the operator switchboard 295 in order to indicate
to the operator thereat that a call is on the trunk
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292 waiting to be answered. When the operator
at the switchboard 295 answers the call on the
trunk 292, a telephone connection is established
to the calling subscriber substation C, and the
subseriber thereat is advised that the call has
been intercepted since calls from the subseriber
substation C to the remote exchange 38 may 1ot
be set up directly by the subscriber at the calling
subseriber substation C. The operator at the
switchboard 285 may undertake the extension of
the connection to the desired called subscriber
substation in the remote exchange 3§ or she may
advise the subscriber at the calling subscriber
substation C to release the present conneciion
and initiate a direct call to a toll switchboard,
not shown, provided in the central office 3.

Subsequently, at the conclusion of the connec-
tion the operator withdraws from the trunk 292
and later, when the subscriber at the calling sub-
scriber substation C replaces the receiver of the
telephone instrument thereat upon its associated
switchhook, the loop circuit extending {rom the
calling subscriber substation C to the trunk cir-
cuit 291 is interrupted; whereby the trunk circuit
201 operates to release the trunk 292, and to inter-
rupt the application of ground potential to, and to
raturn battery potential upon, the control con-
ductor of the incoming trunk 299. When ground
potential is removed from the control conductor
of the incoming trunk 290, the previously traced
circuit for maintaining operated the test relay
R240 in the secondary trunk 200 is inferrupted,
causing the latter relay to restore effecting the
release of the secondary trunk 200, the selector
Si86 and the finder Fi00 in the manner pre-
viously explained. When the finder {60 is thus
released the line circuit 61 is controlled to mark
the subscriber line 60 extending to the subsecriber
substation C as idle to the connectors in the as-
sociated group having access thereto.

Operation of the finders in
the distant exchange 20

Tirst, assuming that a call is initiated at a sub-
seriber substation, such, for example, as the sub-
scriber substation D in the ten-line group nor-
mally rendered non-restricted service in the
distant exchange 20; the line circuit 471 is con-
trolled over the associated subscriber line 470 and
operates in order to place ground potential upon
the start conductor C481 extending to the dis-
tributor 490 and to mark the particular rotary
position of the contact sets terminating the sub-
seriber line 470 in the contact banks of the Strow-
ger mechanisms incorporated in the finders of the
links in the group. The distributor 488 then
operates in order to assign an idle one of the
links in the group to find the calling line, such,
for example, as the link 400. Also, the distributor
490 marks to the finder F400 of the link 460 the
level of the contact set in the contact bank 285
of the Strowger mechanism 481 terminating the
calling subscriber line 490; the first level in the
present example. The finder F400 is then con-
trolled by the distributor 490; whereby the wiper
carriage of the Strowger mechanism 481 is driven
one step in the vertical direction and then op-
erated automatically in the rotary direction in
search of the calling subscriber line 473.

When the wiper set of the Strowger mecha-
nism 481 engages the tenth contact set in the
first level in the contact bank 486 terminating
the calling subscriber line 470, further operation
thereof is arrested; the distributor 490 effects
operation of the switch through relay RA410 in the
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finder F490 and is then released; and the line
circuit A4T{, associated with the calling sub-
scriber line 478, is controlled in order 1o mark the
subscriber line 478 as busy to the connectors of
the link in the group having access thereto.
Upon operating the switch through relay R4i0
completes, at the contacts 415, a holding circuit,
not shown, for maintaining it operated; and com-
pletes, at the contacts §if and 412, a loop cir-
cuit, including the line wipers 482 and 483, ex-
tending to the calling subseriber substation D;
which loop circuit is completed in the connector
C498 to battery and ground potentials, and fur-
ther includes the contacts 451 and 452, as well as
the resistor 435 and the shunting unidirectional
current conducting device, or copper cxide recti-
fler 434. It is noted that the right-hand wind-
ing of the answer relay R43D is bridsed across
the copper oxide rectifier 434 and is shunted
thereby, at the present time, in order to prevent
operation of the answer relay R430. Also,
ground potential in the connector C483 is applied
by way of the contacts 453 and 413 to the control
wiper 484, thereby to maintain operated the
finder F400 and the line circuit 47! as previously
noted.

Also, incident to operation of the finder F400
to find the calling line subscriber line 479, the
wiper shaft 488 actuates the set of switch springs
S487 to close the contacts 489’ ; whereby no poten-
tial is applied to the BEC wiper 485 connected
by way of the confacts &i{€ to the service relay
RA28; by virtue of the fact that the calling sub-
scriber line 470 is terminated in the first level
of the contact bank 432 of the Strowger mecha-
nism 484. Also, the EC contact of the contact
set terminating the subscriber line 478 extend-
ing to the calling subscriber substation D has
no ground potential appearing thereon; whereby
no potential in the contact bank 486 of the
Strowger mechanism 48{ is applied directly to
the EC wiper 485. Hence, in the present ex-
ample, the service relay R428 in the finder F400
is not operated, since the calling subscriber sub-
station D is included in g ten-line group normally
rendered non-restricted service and combprises an
individual line in this group which is rendered
non-restricted service. The failure of the service
relay RA28 to be operated at this time prevents
timing of a connection, ultimately completed by
way of the link 498, as explained more fully here-
inafter. : .

Now, assuming that a call is initiated at a
subscriber substation, such, for example, as the
subscriber substation ® in the ten-line group
rendered limited service in the distant exchange
20; the line circuit 4§ is controlled over the
associated subscriber line 475 and operates in
order to place ground potential upon the start
conductor C£84{ extending to the distributor 498
and to mark the particular rotary position of
the contact ssts terminating the subscriber line
475 in the contact banks of the Strowger mecha-
nism incorporated in the finders of the links in
the group. The distributor 688 then operates in
order to assign an idle one of the links in the
group to find the calling line, such, for.example,
as the link 483, Also, the distributor 490 marks
to the finder 488 of the link 488 the level of
the contact set in the contact bank 485 of the
Strowger mechanism 481 terminating the calling
subscriber line 415 ; the second level in the present
example. The finder F188 is then controllied by
the distributor 488; whereby the wiper carriage
of the Strowger mechanism is driven two steps
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in the vertical direction and then operated auto-
matically in the rotary direction in search of
the calling subscriber line 475. .

When the wiper set of the Strowger mecha-
nism 48! engages the second contact set in the
second level in the contact bank 485 terminating
the calling subscriber line 475 further operation
thereof is arrested; the distributor 498 then
operates the switch through relay R41§ and is
released; and the line circuit 476, associated with
the calling subscriber line 475, is controlled in
order to mark the subscriber line 4715 as busy
to the connectors of the links in the group hav-
ing access thereto. Also, at this time, a loop
circuit is completed between the calling sub-
scriber substation E and the connector C408;
and the answer relasy Ré38 is not operated; all
in the manner previously described. . Also, the
coninector C488 maintains operated the finder
480 and the line circuit 415, as previously noted.

Also, incident to operstion of the finder 7240
to find the caliing subscriber line 478, the wiper
carriage shaft 488 actuates the set of switch
springs S487 to close the associated contacts 489;
whereby direct ground potential is applied to the
EC wiper 485 in order to complete 3 circuit, in-
cluding the contacts 414, for operating the service
relay R420. The operation of the service relay
R420 in the finder F408 causes a connection,
ultimately completed by way of the link 400,
to be timed under the control of the interceptor
445 and the timer switch 448, as explained more
fully hereinafter. :

Finally, assuming that a call is initisted ab. a
subscriber substation, such, for example, as the
subscriber substation F in the ten-line . group
rendered non-restricted service, but which in-
dividual subsecriber. substation is rendered re-
stricted service, in the distant exchange 29; the
line circuit 481 is controlled over the associated
subscriber line 488 and operates in order to place
ground potential upon the start conductor C48i
extending to the distributor 498 and to mark
the particular rotary position of the contact sets
terminating the subscriber line 488 in the con-
tact banks of the Strowger mechanisms in-
corporated in the finders of the links in the
group. The distributor 490 then operates in
order to assign an idle one of the links in the
group to find the calling line, such, for example,
as the link 460. Also, the distribufor 488 marks
to the finder 408 of the link 4989 the leve] .of
the contact set in the contact bank 456 ‘of the
Strowger mechanism £81 terminating the calling
subscriber line 498; the first level in the present
example. The finder F408 is then controlled by
the distributor 499; whereby the wiper carriage of
the Strowger mechanism 481 is driven one step
in the vertical direction and then operated auto-
matically in the rotary direction in search of the
calling subscriber line 480,

When the wiper set of the Strowger mecha-
nism 481 engages the ninth contact set in the first
level in the contact bank 48} terminating the
calling subscriber line 489, further operation
thereof is arrested; the distributor 489 effects op-
eration of the switch through relay R4&18 and
is released; and the line circuit 481, associated
with the calling subscriber line 480, is controlled
in order to mark the subscriber line 482 as busy
to the connectors of the links in the group hav-
ing access thereto. Also, at this time, a loop cir-
cuit is completed between the calling subscriber
substation F and the connector C400; however,
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the answer relay R430 is not operated; all as
previously explained.

Also, incident to operation of the finder F400
to find the calling subscriber line 481, the wiper
carriage shaft 488 actuates the set of switch
springs S487 to close the associated contacts
489’; whereby no potential is applied thereat to
the EC wiper 485. However, in the present ex-
ample, the EC wiper 485 engaged directly the
grounded EC contact of the contact set in the
contact bank 486 of the Strowger mechanism 481
terminating the subscriber line 488 exfending
to the calling subscriber substation F; whereby
direct ground potential appearing upon the EC
wiper 485 completes the previously mentioned
circuit, including the contacts 414, for operating
the service relay R420 in the finder F400. The
operation of the service relay R428 in the finder
7400 causes a connection, ultimately completed
by way of the link 400, to be timed under the
control of the interrupter 445 and the timer
switch 440 as explained more fully hereinafter.

Completion of connections in the distant
exchange 20

First, assume that a call has been initiated at
the subscriber substation D in the ten-line group
normally rendered non-restricted service in the
distant exchange 20; that the finder F400 of

the link 400 has operated to find the subscriber .

line 470 extending to the subscriber substation
D; that the connector C400 is ‘conditioned to be
responsive to the first digit dialed at the calling
subscriber substation D; and that the call is to
be extended to a called subscriber substation,
such, for example, as the subscriber substation
E in the distant exchange 20. The subscriber
at the calling subscriber substation D proceeds
to digl the two digits comprising the directory
number of the called subscriber substation E;
whereupon the connector C400 operates to seize
the subscriber line 415 extending to the called
subscriber substation E. The connector C400
then tests the idle or busy condition of the called
subscriber line 415, returning busy tone current
to the calling subscriber substation D in the event
the called subscriber substation E is busy at this
time, and projecting ringing current over the
called subscriber line 475 and returning ring back
current over the calling subscriber line 470 in
the event the called subscriber substation E is
idle at this time. Assuming that the called sub-
seriber substation E is idle at this time, when
the call is answered thereat the connector ca00
operates to complete a telephone connection be-
tween the calling subscriber substation D and
the called subscriber substation E, and to effect
the reversal of polarity over the loop circuit ex-
tending to the calling subscriber substation D.
When the polarity of the loop circuit extending
to the calling subscriber substation D is thus re-
versed, the copper oxide rectifier 434 blocks the
passage of current therethrough; whereby the
right-hand winding of the answer relay R430
in the finder F400 is energized. The answer re-
1ay R430 operates to complete, at the contacts
431, a holding circuit for energizing the left-
hand winding thereof; and to prepare, at the
contacts 432, a circuit for energizing the rotary
magnet M442 of the timer 440 from the inter-
rupter 445; which circuit is not completed at
this time by virtue of the fact that the service
relay R420 is not operated, since the wiper car-
riage of the Strowger mechanism 481 occupies
its first vertical step selecting the subscriber line
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470 extending to the ealling subscriber substa-
tion D closing the contacts 489’ and placing no
potential upon the EC wiper 485.

More particularly, the restored service relay
R420 disables the timer switch 440 to prevent
the release of the established connection, since
the calling subscriber substation D involved in
the established connection is rendered non-
restricted service. Accordingly, the established
connection between the calling subscriber sub-
station D and the called subscriber substation
E persists for any desired time interval at the
convenience of the subscribers at the substations
mentioned. At the conclusion of the connection
when the subsecriber at the called subscriber sub-
station E replaces the receiver of the telephone
instrument thereat upon its associated switch-
hook, the connector C400 operates to effect the
reversal of polarity over the loop circuit extend-
ing to the calling subscriber substation D; which
operation is without effect, since the answer re-
lay R430 is retained in its operated position by
the completed holding circuit for energizing the
left-hand winding thereof. When the subscriber
at the calling subsecriber substation D replaces
the receiver of the telephone instrument thereat
upon its associated switchhook, the previously
traced loop circuit extending to the connector
C400 is interrupted; whereby the connector C400
is released interrupting the application of ground
potential upon the control wiper C484 causing
the finder F400 to be released; whereupon the
switch through relay R410 and the answer relay
R430 are restored. When the connector C488 is
thus released, the line circuit 476 is operated
to mark the subscriber line 475 extending to
the called subscriber substation E as idle to the
connectors C400, etc., having access thereto; and
when the finder F400 is released, the line cir-
cuit 471 is operated in order to mark the sub-
scriber line 410 extending to the calling sub-
seriber substation D as idle to the connectors
C400 etc., having access thereto.

Now assume that a call has been initiated at
the subscriber substation E in the ten-line group
rendered limited service in the distant exchange
20: that the finder F400 of the link 409 has
operated to find the subscriber line 475 extending
to the subscriber substation E; that the connector
C460 is conditioned to be responsive to the first
digit dialed at the calling subscriber substation
E; and that the call is to be extended to a called
subscriber substation such, for example, as the
subscriber substation D in the distant exchange
20. The subscriber at the calling subscriber sub-
station E proceeds to dial the two digits compris-
ing the directory number of the called subscriber
substation D, thereby to bring about operation of
the connector CA400 to seize the subscriber line
4170, to test the idle or busy condition of the called
subscriber line 470, to return busy tone current or
to project ringing current and to return ring-hack
tone current, under the various conditions in a
conventional manner. When the subscriber at
the called subscriber substation D answers the
call the connector C400 switches through in order
to bring about operation of the answer relay R430
in the finder ¥400 in the manner previously ex-
plained.

In the present example the wiper carriage of
the Strowger mechanism 481 in the finder F400
in the link 400 occupies its second vertical step
seizing the subscriber line 475 extending to the
calling subscriber substation E; whereby the set
of switch springs S487 is operated in order to close



2,490,221

the contacts 489 thereof and to effect operation of
the service relay R420 in the manner previously
explained. Accordingly, when the answer relay
RA430 operates, it completes, at the contacts 432,
the previously mentioned -circuit, including the
contacts 421 and the interrupter 445, for operat-
ing intermittently the rotary magnet M442 of the
timer switch 449. More particularly, the inter-
rupter 445 completes ‘intermittently the circuit
mentioned for operating the rotary magnet M442;
whereby the wiper 441 of the timer switch 440 is
driven step by step in the clockwise direction away
from its home position. When the wiper 441 is
driven away from its home position, the set of
switch springs S444 is actuated for a purpose more
fully explained hereinafter.

In the event the established connection between
the calling subscriber substation E and the called
subscriber substation D in the distant exchange
20 persists for a predetermined time interval the
wiper 441 of the timer switch 440 is driven six
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steps in the clockwise direction away from its

home position to engage the sixth contact in the
associated contact bank, thereby to complete an
obvious circuit for operating the time releaserelay
R450. Upon operating thetime release relay R450
interrupts, at the contacts 451 and 452, the loop
circuit extending between the calling subscriber
substation E and the connector C458 ; and inter-
rupts, at the contacts 453, the previously traced
path for applying ground potential o the control
wiper 484. Accordingly both the connector C400
and the finder 480 are released in the manner
breviously explained. When the link 400 is re-
leased, the switch through relay R4t 0, the service
relay R420 and the answer relay R430 are restored
to their normal positions. Upon restoring the
answer relay R430 completes, at the.contacts 433,
a circuit, including the set of switch springs S444,
for operating the release magnet M443 of the
timer switch 448; whereby the wiper 441 of the
timer switch 449 is released and returned to its
home position causing the time release relay R450
to restore. When the wiper 441 of the timer
switch 449 is returned to its home position, the
set of switch springs S444 is actuated, thereby to
interrupt the circuit for operating the release
magnet M443. At this time the switch 440 is.com-
pletely released.

When the link 400 is thus released, the line !

circuit 476, associated with the subscriber line
475 extending to the calling subscriber substation
E is locked out in the event the subscriber at the
calling subscriber substation E hag not replaced
the receiver of the telephone instrument thereat
upon its associated switchhook at this time ;
whereby the subscriber line.476 is:marked as busy
both to the finders and to the connectors of the
links 400, etc., in the group having access thereto.
Also, when the link 409 is released, the line circuit
475, associated with the subscriber line 470 ex-
tending to the called subscriber substation D, is
locked out in the event the subscriber at the called
subscriber substation D has not replaced the re-
ceiver of the telephone instrument thereat upon
its associated switchhook at this time; ‘whereby
the subscriber line 470 is marked as busy both to
the finders and to the connectors of the links 400,
etc., in the group having access thereto.

Of course, it will be understood that the normal
release of the established connection between the
calling subscriber substation E and the called sub-
scriber substation D in the distant exchange 20
takes place in the normal manner when the sub-
scriber at the calling subscriber substation E re-
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places ‘the receiver of the telephone instrument
thereat upon 'its associated switchhook. In other
words, the forced release of the established con-
nection under the control of the timer switch 440

" takes place-in-the-manner described above only in

conjunction :with -established connections which
persist for a.predetermined and abnormally long
time interval.

Finally -assume that a call has been initiated
at -the ‘subscriber -substation F in the ten-line
group normally rendered hon-restricted service,
but :at-the:particular subscriber substation F that
is :rendered limited -service, in the distant ex-
change 20; ‘that ‘the -finder F400 of the link 450
has operated to find the subscriber line 489 ex-~
tending to the :subscriber substation F; that the-
connector ‘C400 -is conditioned to be responsive
to the first -digit dialed at the calling subseriber
substation F; -and-that the call is to be extended
to -a called subscriber substation, such, for ex-
ample,-as the-subscriber substation D in the dis-
tant :exchange20. The subscriber at the calling
subscriber substation ‘F proceeds to dial the two
digits comprising the directory number of the

-called subscriber substation D ; whereby the con-

nector C400 operates-to seize the subscriber line
470 :extending to-the called subscriber substation
D; all in the manner previously explained.
In-the present.example, the ‘wiper carriage of
the Strowger mechanism 481 in the finder F400
in the link-409 occupies-its first vertical step seiz-
ing the subscriber line 480 extending to the call-
ing subscriber substation F; whereby the set of
switch:springs S487 is actuated to close the con-
tacts :489° in order to -cause no potential to be
applied to the EC wiper-485; however, the wiper
set of the Strowger -mechanism 481 engages the
ninth .contact .set in ‘the first level seizing the
subscriber line 480 extending to the calling sub-
scriber substation P, ‘Whereby ground potential
appearing upon the EC contact of the contact set
mentioned is.applied-directly to the EC wiper 485
in order to:bring about -operation of the service
relay R420. Thus, -in the present example, the

5 set .of switch springs-S487 is operated to estab-

lish .a first control indicating that the -calling
subscriber substation F is rendered non-restricted
service, since it.is included in the -ten-line group
normally:rendered non-restricted service. ‘How-
ever, the provision -of .direct ground potential
upon the EC contact of the particular contact
set terminating the -subscriber line 480 extending
to the calling -subscriber substation established
a second and overriding control indicating that

5 ‘the particular calling subscriber substation F-is

rendered limited service notwithstanding the cir-
cumstance that it is included in the ten-line
group normally rendered non-restricted service.

When the subseriber at the called subscriber
substation D answers ‘the call, the answer relay
R430 in the finder FA00 operates in order to bring
about operation .of .the timer switch 449, since
the.service relay R420'in the finder F48% occupies
its .operated position. In the event the estab-

> lished connection .between -the calling subscriber

substation F.and the called subscriber substation
D persists for a predetermined time interval, the
timer switch 440 effects operation -of the time
release relay R450 -in .order to bring about the
forced release of the established connection: all
in the manner previously explained. Of course,
it will be understood that the normal release of
the established .connection between the calling

-subscriber substation F and the called subscriber

substation D in the distant exchange 29 takes
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place in the normal manner under the control of
the subscriber at the calling subscriber substa-
tion F.
Conclusions

In view of the foregoing, it is apparent that
there has been provided an automatic telephone
system including finders, characterized by a plu-
rality of different primary operations thereof to
select corresponding ones of a plurality of groups
of lines and by a plurality of different secondary
operations thereof to select corresponding ones
of the lines in the previously selected one of the
groups of lines; wherein different classes of serv-
ice are normally rendered to subscriber lines in
the different groups of lines, as determined by
the primary operations of the finders.

While there has been described what is at
present considered to be the preferred embodi-
ment of the invention, it will be understood that
various modifications may be made therein, and
it is intended to cover in the appended claims
all such modifications as fall within the true
spirit and scope of the invention.

What is claimed is:

1. In a telephone system including a plurality
of groups of lines, a finder having access to said
lines, said finder being characterized by a plu-
rality of different primary operations thereof to
select corresponding ones of said group of lines
and by a plurality of different secondary opera-
tions thereof to select corresponding ones of the
individual lines in the previously selecied one of
said groups of lines, trunks, and automatic
switching apparatus associated with said finder
and operative to extend connections from calling
ones of said lines to called ones of said lines and
to said trunks; a control conductor, means se-
lectively controlled by first and second prede-
termined primary operations of said finder to
select corresponding first and second groups of
said lines for establishing corresponding first and
second controls upon said control conductor, a
test device, means controlled by operation of said
switching apparatus to extend a connection via
one of said trunks for connecting said control
conductor to said test device, said test device be-
ing operated in first and second manners re-
spectively in response to said first and second
controls upon said control conductor, and means
governed by operation of said test device in said
first manner for causing said switching appa-
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ratus to render a corresponding first class of

trunk service to any line in said first group of
lines selected by said finder and governed by
operation of said test device in said second man-
ner for causing said switching apparatus to ren-
der a corresponding second class of trunk service
to any line in said second group of lines selected
by said finder.

2. In a telephone system including a plurality
of groups of lines, a finder having access to said
lines, said finder being characterized by 2 plu-
rality of different primary operations thereof to
select corresponding ones of said groups of lines
and by a plurality of different secondary opera-
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tions thereof to select corresponding ones of the .

jndividual lines in the previously selected one of
said groups of lines, trunks, and automatic
switching apparatus associated with said finder
and operative to extend connections from calling
ones of said lines to called ones of said lines and
to said trunks; a control conductor, means se-
lectively controlled by first and second prede-
termined primary operations of said finder to se-

70

36

lect corresponding first and second groups of
said lines for establishing corresponding first and
second controls upon said control conductor, a
test device, means controlled by operation of said
switching apparatus to extend a connection via
one of said trunks for connecting said control
conductor to said test device, said test device be-
ing operated in flrst and second manners re-
spectively in response to said first and second
controls upon said control conductor, a timer
operative to time the duration of a trunk con-
nection, and means governed by operation of
said test device in said first manner for prevent-
ing operation of said timer and governed by op-
aration of said test device in said second man-
ner for causing operation of said timer.

3. In a telephone system including a plurality
of groups of lines, a finder having access to said
lines, said finder being characterized by a plu-
rality of different primary operations thereof to
select corresponding ones of said groups of lines
and by a plurality of different secondary opera-
tions thereof to select corresponding ones of the
individual lines in the previously selected one of
said groups of lines, trunks, and automatic
switching apparatus associated with said finder
and operative to extend connections from call-
ing ones of said lines to called ones of said lines
and to said trunks; a control conductor, means
selectively controlled by first and second prede-
termined primary operations of said finder to
select corresponding first and second groups of
said lines for establishing corresponding first and
second controls upon said control conductor, &
test device, means controlled by operation of said
switching apparatus to extend a connection via
one of said trunks for connecting said control
conductor to said test device, said test device
being operated in first and second manners re-
spectively in response fo said first and second
controls upon said control conductor, a timer op-
erative to time the duration of a trunk connec-
tion, means governed by operation of said test
device in said first manner for preventing opera-
tion of said timer and governed by operation of
said test device in said second manner for caus-
ing operation of said timer, and means responsive
to a predetermined operation of said timer for
releasing said finder and said switching appa-
ratus.

4. In a telephone system including a plurality
of groups of lines, a finder having access to said
lines, said finder being characterized by a plu-
rality of different primary operations thereof to
select corresponding ones of said groups of lines
and by a plurality of different secondary opera-
tions thereof to select corresponding ones of the
individual lines in the previously selected one
of said groups of lines, and automatic switching
apparatus associated with said finder and opera-
tive to extend a connection from a line selected
by said finder; a control conductor, means se-
lectively controlled by first and second prede-
termined primary operations of said finder to
select corresponding first and second groups of
said lines for establishing corresponding fArst and
second controls upon said control conductor,
mesans controlled by a predetermined secondary
operation of said finder following said first pre-
determined primary operation thereof to select
a corresponding one of the lines in said first
group of lines for establishing said second con-
trol overriding said first established control upon
said control conductor, and means governed by

76 said first established confrol upon said control
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conductor for causing said switching apparatus
to render a corresponding first class of service to
a line selected by said finder and governed by
said second established control upon said control
conductor for causing said switching apparatus
to render a corresponding second class of serv-
ice to a line selected by said finder.

5. In a telephone system including a plurality
of groups of lines, a finder having access to said
lines and provided with & pluvality of groups of
contact sets, the individual contact sets in each
of said groups of contact sets respectively termi-
nating the individual lines in the corresponding
one of said groups of lines, said finder being
characterized by a plurality of different primary
operations thereof to select corresponding ones
of said groups of contact sets and by a plurality
of different secondary operations thereof to se-
lect corresponding ones of the individual contact
sets in the previously seiceted one of said groups
of contact sets, and automatic switching appa-
ratus associated with said finder and operative
to extend a connection from a line selected by
said finder; a control conductor, means selectively
controlled by first and second predetermined
brimary operations of said finder to select cor-
responding first and second groups of said con-
tact sets for establishing corresponding first and
second conirols upon said control conductor,
means for placing said second established control
directly upon a predetermined one of said con-
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tact sets in said first group of contact sets 50
that sald second established control overrides
said first established control upon said control
conductor when said- finder is operated to select
said one contact set in said first group of con-
tact sets, and means governed by said first es-
tablished comtroi upon said confrol conductor
for causing said switching apparatus to render
a corresponding first class of service to a line
terminated by a contact set selected by said
finder and governed by said second established
control upon said control conductor for causing
said switching apparatus to render 3 correspond-
ing second class of service to a line terminated
by a contact set selected by said finder.
CLARENCE E. LOMAX.
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