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The present invention relates to telephone sys-
tems and more particularly to tandem switching
systems.

A conventional telephone system of the type
noted comprises a plurality of exchanges each 5
including an operator switchboard, a switching
center including switching apparatus and termi-
nating a plurality of lines, and a plurality of
groups of trunks individually extending between
the operator switchboards in the exchanges and {10
the switching apparatus in the switching center;
wherein the switching apparatus is selectively
controllable over the different trunks to complete
both trunk-to-trunk calls and trunk-to-line calls.

It is an object of the present invention to pro- <15
vide in a telephone system of the type noted
improved switching apparatus in the form of
switches individual to the trunks, whereby the
two switches individual to calling and called
trunks are operative to seize a common link in %20
order to set up a connection between the calling
and called trunks.

Another object of the invention is to provide
in a telephone system of the type noted im-
proved switching apparatus in the form  of 795
switches individual to the trunks and switching
mechanism common to the trunks, whereby the
two switches individual to calling and called
trunks are operative to seize a common link in .
order to set up a’ connection between the calling ~39
and called trunks, and whereby the switching
mechanism common to the trunks is controllable
over a calling trunk to seize'a called line in order
to set up a connection between the calling trunk _
and the called line independently of the switch “85
individual to the calling trunk.

A further object of the invention is to provide
in a telephone system including a line having a
finder switch individual thereto, an improved ar-
rangement for selectively controlling the oper- 40
ation of the finder switch, whereby the finder
switch is operative to set up both an outgoing
call from the line and an 1ncom1ng call to the
line.

Further features of the invention pertain to the '45
particular arrangement of the circuit elements of
the system, whereby the above-outlined and ad-
ditional opeérating features are attained.

The invention, both as to its organization and
method of operation, together with further ob- 50
jects and advantages thereof, will best be under-
stood by reference to the following spemﬁcatmn
taken in connection with the accompanying draw-
ings, in which Figure 1 illustrates the general
arrangement of a telephone system embodying 55

(Cl 179——-—27)

the present invention; Figs. 2 to 8, inclusive, taken
together, illustrate the details of a system having
incorporated therein the features of the inven-
tion as briefly outlined above; and Fig. 9 illus-
trates the mode of combining Figs. 2 to 8, inclu-
sive, of the drawings to form a unified system.

Description of the apparatus iﬁcorpomted in the
‘ system .

Referrlng now more partmularly to Fig.1 of the
drawings, the telephone system there illustrated
comprises a central office 10 of the automatic
type and a plurality of distant exchanges 20, 30
ete. of any suitable type, the central office 10
constituting a switching center for the system.
The central office 18 and each of the distant ex-
changes are interconnected by a group of trunks;
the group of trunks interconnecting the central
office’ 10 and the distant exchange 20, including
the first trunk 43 and the last trunk 44, and the
group of trunks interconnecting the central of-
fice 10 and the distant exchange 30, including the
first trunk 53 and the last trunk 54. Each of the
distant exchanges comprises an operator switch-
board of any suitable type terminating the group
of trunks extending thereto; the operator switch-
board 21 being provided in the distant exchange
20 and terminating the group of trunks, includ-
ing the trunks 43 ahd 44, and the operator switch-
board 31 being prowded in the distant exchange
30 and ferminating the group of trunks includ-
ing the trunks 53 and 54.

Each trunk in each group is terminated in a
trunk circuit individual thereto provided in the
central office 10; the first and last trunks 43 and
44, respectively, in the first group being provided
Wlth the first and last trunk circuits 41 and 42,
respectively, in the first group and the first and
last trunks 53 and 54, respectively, in the second -

-group being provided with the first and last trunk

circuits 31 and 52, respectively, in the second
group. Also each group of trunk circuits is pro-
vided with common equipment in the central of-
fice 10; the first and last trunk circuits 41 and
42, respectively, in the first group being provided
with the common equipment first group 40 and
the first and last trunk circuits 51 and 52, Tespec-
tively, in the second group being prov1ded with
the common equipment second group 50. Each of
the trunk circuits comprises a finder switch; the

‘first trunk circuit first group 41, the last trunk

circuit first group 42, the first trunk circuit sec-
ond group 51 and the last trunk circuit second
group 52 being respectively provided with: the
finder sWitchesGMF, 42F, 51F and 52F. Also-each




2

of the trunk circuits comprises an incoming se-
lector of any suitable type; the first trunk circuit
first group 41, the last trunk. circuit first group
42, the first trunk circuit second group 5! and
the last trunk circuit second.group 52 being re-
spectively provided with the incoming selectors
45 46,.55 and 56, respectively connected thereto
by the trunks 47, 48,51 and 58.

Also the: central cffice +0 comprises a group of
“links, including the first-link 61 and the last link

62; each link in the group being accessible to the.-

finder switch of each trunk circuit in each group
and being operatively associated with each trunk

10
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ually associated contact banks, and a magnet
M8i6 for driving the wipers noted step by step
in the clockwise direction, It will be understood
that the last trunk circuit second group 82, in-
dicated in Fig. 6, will comprise similar equlp—
ment including a relay group, this relay group
including the lockout relay R660 illustrated.

. Preferably, each common equipment is identi-
cal to the. common equipment first group 48 in-
dividually associated with the trunk circuits .in
the first. group and to the common equipment

_second group 50 individually associated with the

circuit in each of the groups, for a purpose more. .

fully explained hereinafter.. Further the central
office 10 comprises switching apparatus, including
not. only the incoming selectors 45, 46, 55, 56 etc.

15

but a number of connectors T etc. of -any suit~ -

able type accessible to -the incoming, selectors.
For example, the connector Tl is accessible by
way. of the. trunk 712: extending: thereto. to: the
incoming: selectors 45, 46, 55, §6 etc: - Finaly the
central office 10 serves:a.number of local  sub-
scriber substations; including: the subscriber sub-
station’ T of any.suitable type:. 'The subscriber
substation: T has. a subscriber line 13:extending
thereto which is provided with an- mdmdual line
_-circuit 74 of any suitable type. -
Preferably, each of the trunk circuits is iden-

tical to the first trunk circuit first group. 4f. ter- -

minating-the. first- trunk first. group. 43 extending
between the.central office 10- and. the. distant ex-
change. 20, and.to- the first trunk circuit, second
group:51 termmatmg the-firsh trunk seecond group
53. extending: between the central. office: i0. and
the distant exchange: 30.

More- pa,rtmularly, the- first trunk clrcu1t first
group- 41- comprises; as, shown:in, Figs. 3:and 4, a
‘Telay: group, 1ncluchn a line relay R310, a hold
relay- R320, . dial. relay R330, 3 dial slave relay
R340, -a battery reverse.relay: R350 a; signal-relay
‘R360; a supervisory-relay-R310, & signal-slave re-
lay -R380; a lockeut: relay: R4I0; an answer: relay
R420, -a- local relay R430; a: start- relay- RA48, 8

step-relay R458-and a: switch-through relay'R,‘lﬁll. 3

Also. the-first: trunk eircuit: first: group. 4t ecom-
prises. a-repeating: coil: 389 and. a: coptrolinetwork
connected and arranged in. a. manner;-more: fully
explained:hereinafter. Purther the finder-switeh
4| P individual te the first. trunk eircuit first group

4} is-of the retary-type; including: five wipers: A%# -

to 475, inclusive, provided: with: individually as-
sociated: contact banks' and -a magnet. M416: for
driving the wipers:noted step by:step:in-the clock-
wise: direction: - Tt will be understood: that; the
last. trunk cireuit first group: 42, indicated:in. Fig.
2; will: comprise. simnilar equipment: including. a
relay- group; this; relay-group including: the lock-
out: relay R260- illustrated.

Similarly; the first trunk circuit: second group
5i- comprises, as shown: in: Figs. 7:and 8, a. relay
group including  a; line: relay- RTE0; a hold relay
R120; a. dial; velay: R130, a dial slave relay RT40,
a. battery reverse relay- R150; a signak relay RI80,
‘@, supervisory: relay. RTI0; a signal. slave. relay
R180, a.lockout-relay: R840; an answer relay, R820,
a. local relay - R830; astart relay: R840; a.step.re-
lay R850 and a.switch-through relay R880, "~ Also
_ the. first trunk eircuit.second group 54- comprises
&, repeatmg ¢0il-790.and-a, control- network con-
—nected and. arranged- in; 8- manner more fully

explained hereinafter: Further: the finder:switch

51F individual to. the: first- trunk circuit: second
group: 51 is.of the rotary-type; including:five wip-
ers-81f to 815, inclusive, prov1ded with, individ- 7

20

25

‘35

. 40.
"The position equipment provided. at the operator’

‘80,

3]

‘60

65

70

trunk. circuits in the second group. More par-
ticularly, the common equipment first group 45
comprises, as shown in Fig. 2, a relay. group,
including. two. timer relays R230 and R235, a cut-
off relay K240 and a step relay RZ83; and a con-
trol network connected and arranged i a man-
ner more fully explained hereinafter. Similarly,
the common equipment second group 50 com-
prises; as shown: in Fig, 6, a relay group; includ-
ing two. timer- relays R§30: and R635, a. cutoff
relay R640 and a step relay R650; and a control
network ccnnected and arranged: in a manner
more fully explained: hereinafter.

As:previously noted, each: operator switchiboard

‘in, eacl:, distant exchange. is of any suitable type,

and preferably the operator switchboards. 24, 31
etc.. are identical. - Each operator: switchboard
comprises. position equipment: which may: be op-.
eratively- connected: to the  trunks extending
thereto. ‘The position equipment provided at the
operator switchboard: 21 in. the distant exchange
28 is illustrated; in Fig: 2- as: being’ cennected to

the-first trunk first-group. 43, and: as comprising a

repeating ceil 200, a; supervisory relay R2{8, a
signal relay: R220; a talk key K206, a dial 209, a
supervisory: lamp: L204; an answer lamp. L205:
and- a control: network connected and arranged
in - a, manner more fully explained hereinaftef.

switchboard 3{ in the gistant exchange 38 is illus-
trated- in. Fig, 6 as:being connected to. the first
trunk second- group. 53: and. as- comprising a re-

‘peating.coil 698, a supervisory relay R618; a sig-

nal relay R620, a talk key K666, a dial 609, a -
supervisory ]amp 1,624, an answer lamp 1605, and
a.contrcl network cennected and arranged in-a .
manner-more: fully explained: hereinafter.

Preferably, each of’ the links is identical to
the: first: link Bt which comprises, as shown 'in-
Pig. 5, a’ marker switch 580 of the: minor type,
including: two- wipers. 581 and 582 provided with
individually: associated. contact.banks, a rotary

‘magnet. M583 -for driving the wipers noted step

by step in the counterclockwise: direction, and a -
release magnet M581 for releasing the “wipers
noted and: for causing them to. be returned -to
thetr normal: rotary- positions,; - Also. associated

with: the marker switch 580 is: a set of switch- -

springs: S584; which is actuated when:the wipers
noted: are operated: two. steps away fromtheir
normal rotary positions.
comprises a relay group, including a lockout relay -
R510, a pulse relay R520, a hold relay R533, a
dial relay R540; a cutoff. relay R558 and:a release
relay R560; and a control network connected
and arranged: in a. manner more fully explained
hereinafter: - It will be: understood that: the last
link 62, indicated in Fig. 5, will: comprise similar
equipment. including: a relay group, this relay

© group including: the lockout. relay R510 illus-

75

trated.
A better- understanding: of: the connection and
arrangement; of: the telephone: system will be fa-

Also the first link 61
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cilitated from a consideration of the detailed
operation of the various pieces of apparatus in-
corporated therein incident to the completion of
the various calls between the various distant
exchanges and from the various distant ex-
changes to the central office, as will appear here-
inafter,

Initiation of a call in a distant eéchange .

Considering now the initiation of a call at an
operator switchboard in a distant exchange, such,
for example, as the operator switchboard 21 in
the distant exchange 20, the operator at the
switchboard 21 first selects an idle trunk in the

10

15

group terminated thereat and connects the as- .

sociated position equipment thereto. For exam-
ple, the operator at the switchboard 21 may se-
lect the first trunk first group 43 and connect
the associated position equipment thereto, as
illustrated. Next, the operator at the switch-
board 2{ operates the talk key K208 individual
to the first trunk first group 43, whereby there
is completed, at the contacts 207 therect, g series
circuit for energizing the winding of the super-
visory relay R210 in the associated position equip-
ment and the upper and lower windings of the
line relay R310 in the first trunk circuit first
group 41 via the first trunk first group 43. The
above-mentioned circuit extends from ground by
way of the lower winding of R310, the contacts
352 and 381, the winding 392 of the repeating
coil 399, the line conductor C212 of the first
trunk 43, the dial 209, the winding 202 of the
repeating coil 268, the contacts 207 of the talk
key ¥206, the winding of the supervisory relay
R218, the winding 281 of the repeating coil 200,
the line conductor C2T1 of the first trunk 43,
the winding 391 of the repeating coil 390, the
contacts 351 and the upper winding of R310 to
battery. When the above-traced serieg circuit
is completed the supervisory relay R218 in the
positiori equipment at the operator switchboard
21 does not operate as it is of the polarized type,
while the line relay R310 in the first trunk circuit
41 operates.

Upon operating, the line relay R310 completes,
at the contacts 312, an obvious circuit for ener-
gizing the winding of the hold relay R320, there-
by to cause the latter relay to operate. Upon
operating, the hold relay R320 completes, at the
contacts 322, a circuit, including the contacts
415 and 465, for energizing the winding of the
start relay RA448, thereby to cause the latter relay
to operate. Upon operating, the start relay R440
first completes, at the contacts 441, and then
interrupts, at the contacts 442, a circuit, includ-
ing the contacts 465, 415 and 322, for energizing
the magnet M476 of the finder switch 41F, where.-
by the latter magnet operates and restores.
Upon operating, the magnet M476 conditions the
wipers noted of the finder switch 41F to be driven
one step in the clockwise direction; and, upon
restoring, the magnet MA476 drives the wipers
noted one step in the clockwise direction. Also
the start relay R440 interrupts, at the contacts
441, a normally completed connection, including
the contfacts 463’, 439 and 413’, between the
first marking conductor C5981 and the winding
of the lockout relay R4i0, thereby to mark the
first trunk circuit 41 in the first group as busy
to the marker switches of the various links. Also

the start relay R440 completes, at the contacts.

446, an obvious connection, including the con-
tacts 463’, between the first marking conductor

20

35

3

C50f and the chain conductor C423 extending
to the second trunk circuit in the first group,
thereby to render the second trunk circuit in
the first group selectable by the marker switches
of the various links, Further the start relay
R440 completes, at the contacts 443 and 448, a
test connection between the winding of the
switch-through relay R460 and the control wiper
414 of the finder switch 41F. At this time the
wipers noted of the finder switch 4IF engage
the conductors extending to one of the links 61,
62 etc. and the link mentioned is either idle or
busy and the idle or busy condition thereof is

tested by the switch-through relay R460 in the

first trunk circuit 41. More particularly, in the
event the engaged link is respectively busy or
idle, ground potential or no potential is respec-
tively connected to the contrel wiper 474 of the
finder switch 4{F.

Assuming that the engaged link is busy, ground
potential appears upon the control conductor
thereof and is connected to the control wiper 414
of the finder switch 4{F, thereby to complete a
path, including the contacts 376, 419, 467, 443, 431
and 448, for short-circuiting the winding of the
switch-through relay R480 in order positively to
prevent operation of the latter relay at this time.
Also the application of ground potential to the

control wiper 414 of the finder switch 41P com- .

pletes a circuit, including the contacts 376, 419,
461, 443, 418 and 471, for energizing the magnet
MAT6, thereby to cause the latter magnet to op-
erate. Upon operating, the magnet M476 condi-
tions the wipers noted of the finder switch 41F to
be driven an additional step in the clockwise di- '

- rection and interrupts, at the contacts 4771, the

40

45

50

55

60

70

75

‘the first link 61,

previously traced circuit for energizing the mag-
net MA416, whereby the latter magnet: restores.
Upon restoring, thé magnet MA4716 drives the
wipers noted of the finder switch 4{F an addi-
tional step in the clockwise direction to engage
the conductors extending to the next link 61,:62

.etc., whereby the idle or busy condition thereof

is tested in the manner explained above. Ac~
cordingly, the magnet MA479 operates intermit-
tently, thereby -to drive the wipers noted of the
finder switch 4{F step by step in the clockwise
direction until an idle link 61, 62 etc. is tested by
the switch-through relay R468 in the first trunk
circuit 41,

Assuming that the first link 6! 1llustrated is
the first idle link tested by the switch-through -
relay R460 in the first trunk circuit 41, when the
wipers noted of the finder switch 4iF engage the
conductors C481 to C485, inclusive, extending to
no ground potential appears
upon. the control conductor C484 in view of the
fact that the hold relay R530 in the first link 61
occupies its restored position. At this time, no
ground potential appears upon the control con-
ductor C484 and consequently upon the control
wiper 414 of the finder switch 41F, whereby the
previously traced path. for short-circuiting the
winding of the switch-through relay R460 in the
first trunk circuit 4! is not completed. At this
time, a. series circuit is completed for energizing
the winding of the switch~-through relay RA460
and the magnet M476; this circuit extending from
ground by way of the contacts 448, the winding of
R460, the contacts 437, 418 and 471 and the mag-
net MA4T6 to battery. When this series circuit is
completed the switch-through relay R468 op-
erates; however, the magnet M415 does not op-
erate due to the high series resistance of the wind- -
ing of the switch-through relay R460.
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Upon operating, the switch-through relay R460
completes, at the contacts 464-and 46§, an. alter-
native holding: circuit, including the contacts 322,
437, 418.and 417, for energizing the winding there-
of in series with the magnet MA4T6; interrupts, at
the contacts: 461, a further point in the previously
traced cireuit, including the: control wiper-414-of
the finder switch 41F, for energizing the magnet
M4176. : Also the switch-through relay R460 com-
pletes; at the contacts 464, 466 and 468; an ob-
vious. path, including the contacts 322, 419 and
316 for applying ground potential to the control
wiber 474 of the finder switch 4{F and conse-
quently to the control conductor: C484 extending
to the first link 6f.  This application:of ground
potential to the control conductor C484 extend-
ing-to the first link 61 marks the first-link 61 as
busy: to the. other finder switches in. the various
" groups having access thereto, as: previously ex-

plained. Further the switch-through relay R469.

- interrupts, at the contacts 463, the previously
traced path, including-the contacts 446, hetween
the first. marking conductor C58{ and the: chain
conductor C423; and completes, at the contacts
462’, an_ obvious alternative connection between
the first marking conductor C501 - and the: chain
conductor C423, thereby to maintain the second
trunk: circuit-in the first group selectable by the
marker switches of the various: links.  Further
the switch-through relay R460 completes, at the
contacts 461", an obvious.path, including the con-
tacts 445, for applying ground potential to the
control wiper 415 of the finder switch 41F." Fur-
ther, the switch-through relay RA460 interrupts,
at the contacts 465, the previously traced circuit
for energizing the winding of the start relay R440,
thereby to cause the latter relay to restore. Fin-
ally the switch-through relay R460 completes; at
the contacts 461 and 462, obvious.connections be-
tween the windings 393 and 394 of the repeating
coil 390: and the line wipers: 4T1 -and 412 of the
finder switch #1F; for a purpose more-fully ex-
plained heremafter

Upon. restoring, the.start relay R440: inter-
rupts, at the contacts 445, the previously traced
path for applying ground potential to the control
wiper. 415 of the finder switch 4i{F and com-
pletes, at the contacts 444, an obvious circuit, in-
cluding the contacts 469, for energizing ‘the
winding of the step relay R450;, whereupon the
latter relay operates shortly thereafter, the. step

relay R450 being. of the slow-to-operate type.:

Upon. operating, the step relay R450 completes;
at the contacts 45! an alternative path, includ-

~-ing the contacts 3!4, 31T and 461’, for applying !

ground potential to the control wiper 475 of the
finder switch 41F. Accordingly, ground poten-
tial is applied to the control wiper 475 of the
finder switch 4{F incident to the operation of
the switch-through relay R460; is then removed
therefrom incident to the restoration of the
start relay R4406; and is-then reapplied thereto
incident to the operation of-the step relay R450.
The application of ground potential to the con-
trol wiper 415 of the finder switch 41F completes
an obvious circuit, including the conductor C485,
for ‘energizing the winding of the pulse relay
R520 in the first link 61; whereby the pulse relay
‘R520 operates, restores and then reoperates, in
an obvious manner. Upon operating; the pulse
relay R520 completes, ‘at the contacts 521, an
obvious circuit for energizing the winding of
the hold relay R530, thereby to cause the latter
relay to operate.  Upon restoring, the pulse re-
lay R520 ‘interrupts, at the contacts 521, the
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previously mentioned. circuit for energizing the
winding  of the hold relay RS530; however, the
latter relay does not restore during the -impulse
as it is of the slow-to-release type. Also, upon
restoring, the.pulse relay R520- completes; at the
contacts 522, ‘an obvious: circuit, including the
contacts 534 and the contacts 585 of the set of
switeh springs S584, for energizing in multiple
the winding of ‘the dial relay R540.and the rotary
magnet M583, whereby the dial relay R540 and
the ‘rotary magnet M583: operate.” Upon-operat-
ing, the rotary magnet M583 drives the wipers
noted of the -marker switch 580 one step in the
counterclockwise direction. Upon-operating, the )
dial relay R540 prepares, at the contacts 541, a
circuit for energizing the winding of the lockout
relay R510; which circuit is completed in the
event the lockout relays in all-of the links occupy
their restored positions at’ this time. Assuming
that the lockout relays in all of the links occupy
their restored positions at: this time, the circuit
for energizing the winding of the lockout relay
R510 in the ‘first link &1 is completed and ex-
tends from ground by -way of the contacts 541
and 531, the winding of R§10, the confacts 512,
the contacts of the other lockout relays, the.con-
tacts 518 and the resistor 565 to battery. When
thus energized the lockout relay R510 operates
to complete, at the contacts 511, an obvious
holding circuit, for energizing the winding there-
of, and to interrupt, at the contacts 512, a point
in the previously. traced original circuit for ener-
gizing the winding thereof. - Also the lockout
relay R510 interrupts, at the contacts 513, a
common point in the circuits for energizing the
windings. of the lockout. relays in the other links,
thereby positively to prevent, operation of -the
other lockout. relays at this time. When the
pulse relay R520. reoperates it interrupts, at the -
contacts §22, the previously -traced: circuit. for
energizing in multiple the winding of the dial re-~
lay RS540 and the rotary magnet M583, whereby
the. rotary magnet M583 restores immediately
and the dial relay R540- restores shortly- there-
after, the dial relay R540 being of the slow-to-
release type. -Upon restoring, the dial relay R540
completes, at the contacts 544, an obvious. alter-
native holding circuit, including the contacts
563, the wiper 582 of the marker switch 580 and
the engaged first contact in the associated con-
tact bank, the contacts 53{.and 511 and the re-
sistor 565; for energizing the winding of the
lockout relay-R510.  Also the dial relay R540
interrupts; at the contacts 541, the previously
traced original holding circuit for energizing the
winding of the lockout relay R518. Accordingly,
at this time, the pulse relay R520, the hold relay
R530 and the lockout relay R610 in the first link
61 occupy their operated positions; the lockout
relays in the other links.are positively retained
in their restored positions; and the first link
6{ is in readiness to receive a digit dialed over
the connected finder switch &4IF of the first

5 trunk ecircuit 41 via the first trunk 43 at the op-

erator switchboard 21 in the distant exchange
206, Accordingly, at this time, the position
equipment at the operator switchboard 21 in the
distant exchange 20 is operatively connected to
the first link 61 and the operator at the operator
switchboard 21 may: proceed with the setting up
of the connection either to a called subscriber
substation in-the central office 10 or to-a called
operator switchboard in one of the distant ex-
changes 38, etc., as explained more fully below.
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Completion of a call to a subscriber substation in
the central office

Now assume that the call initiated at the op-
erator switchboard 21 in the distant exchange 20
and extended via the first trunk first group 43,
the first trunk circuit first group 41 and the finder
switch 4({F individual to the first trunk circuit
41 to the first link 61 is to be completed to &
subscriber substation in the central office (0, such,
for example, as the subscriber substation T. In
this event, the operator at the switchboard 21 in

. the distant exchange 20 first proceeds to dial
the corresponding group digit for the centrat
office 10, such, for example, as the digit 9 at
the dial 209. The impulses of the digit 9 are
transmitted from the dial 209 at the operator
. switchboard 2i over the first trunk 43 to the line
relay R310 in the first trunk circuit 41, in an
obvious manner, whereby the line relay R318 fol-
lows the impulses of the digit mentioned and
repeats them, at the contacts 314, in the form
of ground impulses to the control wiper 475 of
the finder switch 4IF. More particularly, each
time the line relay R310 restores and then re-
operates it interrupts and then recompletes, at
the contacts 314, the previously traced circuit,
including the contacts 377, 451 and 461’, the
control wiper 4715 of the finder switch 41F and
the engaged contact in the associated contact
bank.and the control conductor C485, for ener-
gizing the winding of the pulse relay R520 in the
first link 61, whereby the pulse relay R520 re-
stores and then reoperates. Accordingly, at this
time, the pulse relay R529 restores and reoperates
nine times in accordance with the digit 9. 'The
first time the pulse relay R520 restores and then
Teoperates it completes and then interrupts, at
the contacts 522, the previously traced circuit,
including the contacts 534 and the contacts 585
of the set of switch springs S584, for energizing
in multiple the winding of the dial relay R5480 and
the rotary magnet M583, whereby the dial relay
R540 and the rotary magnet M583 reoperate.
Upon reoperating, the dial relay R540 completes,
at the contacts 543, an obvious path in multiple
with the contacts 585 of the set of switch springs
S584. When the wipers noted of the marker

switch 580 are driven two steps in the counter-

clockwise direction away from their normal rotary
positions, the set of switch springs S584 is actu-
ated, thereby to interrupt, at the contacts 585
thereof, a point in the previously traced original
circuit for energizing in multiple the winding of
the dial relay R540 and the rotary magnet M583,
and to prepare, at the contacts 586 thereof, a
point in a circuit traced hereinafter for energiz-
ing the release magnet M581. ‘The hold relay
R530 and the dial relay R540 remain operated
during impulsing as both of these relays are of
the slow-to-release type, as previously noted. Ac-
cordingly, at the conclusion of the -digit 9, the
wipers noted of the marker switch 580 engage
the fenth contacts in the associated contact
banks; the pulse relay R520 and the hold re-
lay R530 are retained in their operated positions;
and, shortly thereafter, the dial relay R540 re-
stores.

Upon restoring, the dial relay R540 interrupts,
at the contacts 541, the previously traced original
holding’ circuit for energizing the winding of the
lockout relay R510, ‘whereby the latter relay re-
stores at this time. Upon restoring, the lockout
relay R5{0 reprepares, at the contacts 513, the
common point in fhe circuits for energizing the
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windings of the lockout relays in the other links.

Also, upon restoring, the dial relay R540 com-
pletes, at the contacts 544, a path, including the
contacts 563, the wiper 582 of the marker switch
580 and the engaged tenth contact in the associ-
ated contact bank and the contacts 551, for apply-
ing ground potential .to the control conductor
C483 and consequently to.the control wiper 473
of ‘the finder switch 41F. ~Also the restoration
and reoperation of the line relay R310 following
the impulses of the digit: 9 repeat the impulses
thereof, at the contacts 311, by way of the con-
tacts 321 to the winding of the dial relay R330
in the first trunk circuit 41, Further each time
the line relay R310 restores and then reoperates
it interrupts and then recompletes, at the con-
tacts 312, the previously traced circuit for ener-
gizing the winding of the hold relay R320. The
hold relay R320 and the dial relay R330, both
being of the slow-to-release type, remain  oper-
ated during impulsing; and, at the conclusion of
the digit 9, the line relay R310 and the hold relay
R320 remain operated and the dial relay R330
restores shortly thereafter. Upon operating, the
dial relay R330 completes, at the contacts 334,
an-obvious circuit for energizing the winding of
the dial slave relay R340, thereby to cause the
latter relay to operate.-

Shortly following the: conclusion of the digit 9
the dial relay R330 restores, as previously noted,
thereby to complete; at the contacts 833, a circuit
for energizing the winding of the local relay R430.
The last-mentioned . circuit extends from the
grounded wiper 413 of the finder switch 41F by
way of the contacts 412, 333, 341 and 463 and the
winding of R430 to battery. ' When thus ener-
gized the local relay R430 operates to complete,
at.the contacts 438, an obvious holding circuit,
including the contacts 322, for energizing the
winding thereof. Also, upon restoring, the dial
relay R330 interrupts, at the contacts 334, the
previously mentioned circuit for energizing the
winding of the dial slave relay R340, thereby to
cause the latter relay to restore shortly there-
after, the dial slave relay R340 being of the slow-
to-release type. Upon restoring, the dial slave
relay R340 interrupts, at the contacts 341 , the
previously traced connection between the winding
of the local relay R430 and the control wiper
473 of the finder switch 41 F. - -

Also, upon operating, the local relay R430 in-
terrupts, at the contacts 437, the previously
traced holding circuit for energizing the winding
of .the switch-through relay R460 in series with
the magnet M416, thereby to cause the switch-
through relay R460 to restore. Also the local

‘relay R430 interrupts, at the contacts 439, a fur-

ther point in the previously traced connection
between the first marking conductor €501 and
the winding of -the lockout relay R410, and pre-
pares, at the contacts 438, a point in’ an alterna-
tive connection traced hereinafter between the
first marking conductor C501 and the chain con-
ductor C428. - Further the local relay R430 com-
Dbletes, at the contacts 431, 432 and 435, a bridge
connection including the winding of the answer
relay R420 between the line conductors of the
trunk 47 extending to the incoming selector 45
individual to - the. first trunk  circuit 4f.. The
above-mentioned bridge connection extends from
one of the line conductors of the trunk 47 by way
of the contacts 431, the winding 393 of the re-
beating coil 390, the contacts 435, the winding of
the .answer relay R420, the contacts 313, the

® winding 394 of the repeating . coil 890 and the
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contacts 432.to ‘the other line -¢onductor -of the
~trunk 471. When the sbove-traced bridge circuit
is completed the winding of the answer telay
R420 is energized and the incoming selector -45
is rendered responsive to the transmission of a
- digit over-the trunk 47 thereto. However, the
" answer rélay R420 does not operate at thls tlme
as-it'is of the polarized type:
- Upon restoring, the switch-through relay R460
1nterrupts at the contacts 469, the -previously
© traced circuit for energizing ‘the ‘winding of the
step relay RA450, thereby to catise the latter relay
to restore. Also the switch- through relay R460
mterrupts at the contacts 462, the previously

traced ‘alternative connection ‘between the first ]

markmg conduetor G684 and the chain conductor
C423; ‘and - completés, at the contacts 463’, the

prev1ousl=y mentioned -alternative connectmn in- -

cluding the ‘contacts 447 and 438 between the

first marking eonductor G801 and the chain con- *

ductor €428, ‘Further the switeh-through relay
RA460 interrupts, at the contaets 461, the previ-
ously traced eircuit for energizing the -winding
of the pulse relay R520-in the first link-61, there-
by -to-‘cause the latter relay ‘to restore. Upon
restoring, the pulse relay R520 interrupts, at the
contacts 521, the previously- mentioned-eircuit for
energizing the winding of -the -hold -relay R530,
thereby to cause the latter relay to restore shortly
thereafter. Upon restoring, the hold relay R530
completes, at the- contacts 535, an obvious ¢ir-

cuit, including the contacts:522-and the-contacts

586 of the set of switch springs S584, for energiz-
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ing the release magnet MB81, whereby the latter

magnet, operates and releases the Wwipers-noted
of the marker switch 588, whereby the wipers
thereof are returned to their: normal rotary posi-
tions. - When the marker -switch 588 is thus re-
_leased the -set of switch springs $584 is actuated,
thereby to-interrupt, at the eentacts 586 thereof,
the previously traced cireuit for-energizing the
release magnet M587, whereupon the latter mag-
net restores. -Also, upon restoring, the-hold relay
R530 interrupts,-at the contacts 533; the previ-

to the .control-conductor: €484, thereby ‘to mark
the first link 61 as idle to the finder switches of

" ‘the various trurik-cireuits -having access thereto.
At this time, the first link 61 is completely re=
leased ‘and available for further use. -

At this -time the eperator switchboard 21 1s
connected by way -of -the first trunk 43 to the
first trunk:--circuit 41; and the first trunk circuit
is connected by way -of the trunk 47-to the in-
coming . selector 45; as. previously -noted. - The
operator .at the operator switchboard 2i -then
proceeds: to -dial the -directory -number . of the
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the "subscriber line 18 extending to the -called
subscriber substation T.

The connector Tl then operates in :order ‘to
test the idle or busy condition of the ealled.sub-~
scriber substation T, whereby busy -tone is Te-
turned over the incoming selector 45.and the
trunk 47 in the event the called subscriber sub-
station ‘T is busy; and ringing . current is. pro-
jected over the subscriber line-T13 to.the called
subscriber substation T .and ring-back tone cur-
rent is returned over the incoming selector 45"
and the trunk 47 in-the event the called sub-
scriber substation T is idle. The tone current
returned over the trunk 41 traverses the wind-
ings 393 and 394 of the repeatingcoil 390 and the
condenser 396 - and- induces - corresponding . tone
current. in the windings 391 and 392 of the re-
peating coil 390 which traverses’ the condenser
395, the first trunk 43 and the windings 204 -and -
202 of the-repeating coil 200 and the condenser

'203. The tone current traversing the windings
201 and 202 of the repeating coil 200 causes tone

current to traverse the telephone instrument af
the operator switchboard - 21, in an obvious.
manner, :

‘Assuming that the called subscrlber substatmn
T is idle, ringing current is prejected over-the sub-
scriber line 13 thereto and the line circuit- 14 is
controlled in.order to mark the subscriber line 13
as busy to ‘the.other connectors having access
thereto. - When the subscmber at the called sub-
scriber substation T answers the call the con-
nector T1 operates in order to cause battery
potential to be reversed over the incoming se-
lector 45 and the trunk &1, whereby the winding -
of the answer relay R420 is energized in.the op-
posite direction in order to catise the latter relay
to oberate. Upon operating, the answer relay
R420 completes, at the contacts 421, an obvious
‘circuit for energizing the winding .of the battery
reverse relay R350, thereby to.cause the latter
relay to operate. Upon operating, the battery
reverse relay R350 interrupts, at the contacts-351
and- 853, the previously traced loep- circuit ex-
tending between the supervisory relay R210 at
the operator switchboard 21 and the line relay
R310 in the first trunk circuit 41, and. recom-
pletes, at the contacts 352 and 354, an obvious
alternative loop circuit between the supervisory
relay R210 and the line relay R3108; whereby bat-
tery potential is reversed over the line conductors
of the first trunk 43 in order to cause the winding’

‘of the supervisory relay R218 to be energized in -

the opposite ‘direction. The supervisory relay
R210 then operates to complete, at the contacts
211, an obvious-circuit for illuminating the super-

 visory lamp L2904, thereby . to ihdicate to the

called subscriber substation T in the central.office - -

10;. which  directory number ‘comprises three
digits. The three digits are dialed-at-the dial 209
at the operator-switchiboard:21-and are transmit-
" ted over the. first-trunk 43 to-the lina relay R310

in the first trunk circuit. 41; Wwhich line relay re-

-peats the impulses of: the three digits mentioned,
at.the contacts. 313, over the trunk 47 to the in-
coming selector.45-in-an -obvious manner.

- incoming ‘selector 45 responds ‘to ‘the first digit

mentioned to seléet a. corresponding’ group of

" trunks-and then operates-automatically to select

an idle trunk-in the previously selected group.

For example, the incoming selector 45 may oper-

ate to select the trunk 72 extending to the con-

nector 11, assuming that the connector 1f is idle
at this time. The connector 11 then responds to
the second and third digits mentioned to select

-The
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‘nector Ti;

operator-at the switchboard 21 that the subscrlber
at “the: called subsecriber substation T in the
central office 10 has answered the call; At this
time an-established connection is, completed be-

tween the calling operator switctiboard 21 in the

distant exchange 20- and the calléd subscriber

“substation T in the central office 18; this connec-

tion including the previously traced loop circuit-
between the repeating coil 200 and the repeating
coil -390; and the previously. traced ‘bridge’ cir-
cuit between: the repeating coil 390. and the.con-.
the connector Ti. héing connected by
way of the subscriber line 73 to the ca.lled sub-
scriber substation T.

Subsequently, in the event the release of the

established ‘connection is initiatéd ‘by. the sub- - ‘

scriber at the called stbscriber substation T, when

‘the subscriber thereat replaces the receiver of the -
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telephone instrument upon its associated switch-
hook the connector T{ operates in order again
to reverse battery potential over the incoming
selector 45 and the trunk 47, whereby the answer
relay R429 restores. Upon restoring, the answer
relay R429 interrupts, at the contacts 421, the
previously mentioned circuit for energizing the
winding of the battery reverse relay R350, there-
by to cause the latter relay to restore and re-
verse battery potential over the first trunk 43,
whereupon the supervisory relay R2{0 restores.
Upon restoring, the supervisory relay R218 inter-
rupts, at the contacts 211, the previously men-
tioned circuit for illuminating the supervisory
lamp L1204, thereby to indicate to the operator
at the switchboard 21 that the release of the
established connection has been initiated at the
called subscriber substation T in the central
office 10.

The operator at the switchboard 21 then ef-
fects the further release of the established con-
nection by restoring the talk key K208, thereby to
interrupt, at the contacts 287 thereof, the previ-
ously traced loop circuit for energizing in series
the upper and lower windings of the line relay
R319, whereupon the latter relay restores. Upon
restoring, the line relay R3108 interrupts, at the
contacts 212, the previously mentioned circuit
for energizing the winding of the hold relay R320,
thereby to cause the latter relay to restore shortly
thereafter. Upon restoring, the hold relay R320
interrupts, at the contacts 322, the previously
traced holding circuit for energizing the winding
of the -local relay R430, thereby to cause the

latter relay to restore. Upon restoring, the local -

relay R438 interrupts, at the contacts 431 and
432, the previously traced bridge circuit between
the repeating coil 390 and the connector 11,
whereby the connector 11 is released in order to
effect the release of the incoming selector 45.
When the connector T1 is thus released the line
circuit 74 is operated in order to mark the sub-
scriber line 13 as idle, assuming that the sub-
scriber at the called subscriber substation T has
replaced the receiver of the telephone instrument
upon its associated switchhook at this time. At
this time the first trunk 43 is disengaged and the
first trunk circuit 41 is marked as idle to the
marker switches of the various links having ac-
.cess thereto. More particularly, upon restoring,
‘the local call relay R430 interrupts, at the con-
tacts 438, the previously traced connection be-
tween the first marking conductor C301 and the
‘chain conductor C423, and recompletes, at the
contacts 439, the normal connection between the
first marking conductor C581 and the winding of
the lockout relay R&18, rendering the first trunk
circuit 41 selectable via the first marking con-
ductor C581 to the marker svvltches of the vari-
ous links.

In view of the foregoing explanatlon of the
mode of operation of the first trunk circuit first
group 41 in conjunction with the first link 6f to
extend a connection from the operator switch-
board 21 in the distant exchange 2@ via the first
trunk first group 43, the trunk 47, the incoming
selector 45 individual to the first trunk circuit
41 and the connector Tl to the called subscriber
substation T in the central office 16, it will be
understood that the other trunk circuits in the
first group are operative in a similar manner in
conjunction with any one of the links to extend
a connection from the operator switchboard 21 in
the distant exchange 29 via the associated trunk

.in the first group, the trunk extending to the:

10

15

20

25

30

35

7

individually associated incoming selector, the
last-mentioned incoming selector and the con-
nector 71 to the called subseriber substation T.
Similarly, the other trunk circuits in the other
groups are operative in conjunction with any one
of the links to extend a connection from the
operator switchboard in the corresponding distant
exchange via the associated trunk in the corre-
sponding group, the trunk extending to the indi-
vidually associated incoming selector, the last-
mentioned incoming selector, and the connector
T1 to the called subscriber substation T.

Completion of a call to an operaior switchboard
' " in a distant exchange

Now assume that the call initiated at the op-
erator switchboard 21 in the distant exchange 20
and extended via the first trunk first group 43,
the first trunk circuit first group 41 and the
finder switch 41F individual to the first trunk
circuit 41 to the first link 61 is to be completed
to an operator switchboard in one of the distant
exchanges, such, for example, as the operator
switchboard 3! in the distant exchange 30. In
this event, the operator at the switchboard 21
in the distant exchange 20 first proceeds to dial
the corresponding group digit for the distant ex-
change 30, such, for example, as the digit 2 at
the dial 299. The impulses of the digit 2 are
transmitted from the dial 269 at the operator
switchboard 2{ over the first trunk 43 to the line
relay R2318 in the first trunk circuit 41, in an
cbvicus manner, whereby the line relay R318 fol-
lows -the impulses of the digit mentioned and
repeats them, at the contacts 34, in the form
of ground impulses to the control wiper 415 of
the finder switch 41F. More particularly, each
time the line relay R310 restores and then re-
operates it interrupts and then recompiletes, at

4() the contacts 314, the previously traced circuit for
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energizing the winding of the pulse relay R520
in the first link 61, whereby the puise relay R520
follows the two impulses of the group digit 2.
In the present example, the pulse relay R520
restores and then reoperates twice, whereby the
dial relay R840 is reoperated and the rotary mag-
net MB83 is operated and restored twice in order
to drive the wipers noted of the marker switch
580 two additional steps in the counterclockwise
direction and into engagement with the third
contacts in the associated contact banks. When
the wipers noted of the marker switch 580 are
driven two steps away from their normal rotary
positions the set of switch springs S584 is ac-
tuated, as previously explained.

At the conclusion of the group digit 2, the pulse
relay R528 and the hold relay R530 remain in
their operated positions and, shortly thereafter,
the dial relay R340 restores. Upon restoring, the
dial relay RB48 interrupts, at the contacts 543,
the previously traced multiple circuit for energiz-
ing the winding thereof and the rotary magnet
M?b583, thereby positively to prevent further -op-
eration of the marker switch 580 in view of the
fact that the set of switch springs S584 is oper-
ated at this time. Also the dial reldy R540 in-
terrupts, at the contacts 541, the previously traced
original holding circuit for energizing the wind-
ing of the lockout reilay R510 and recompletes,
at the contacts 544, the previously traced alter-
native holding circuit for energizing the winding
of the lockout relay R510. Further the dial relay
R540 completes, at the contacts 542, a circuit, in-
cludmg the contacts 553 and 5i4, for applying
ground potential by way of the upper wmdmg of




8

the cutoff relay RS550 to the wiper 581 of the
marker-switch 588 and the engaged third contact
in- the ‘associated contact bank and consequently
‘to-the second marking conductor €502. The sec-
ond marking conductor C582 extends to the first
trunk circuit ‘second group 5i and is normally
. connected to the winding of the lockout relay
R8I0 in the-first trunk circuit 3{ in the event
the last-mentioned trunk circuit is idle at this
time.
" trunk circuit second group 51 is busy at this time,
the second marking conductor C532 is connected
to the chain.conductor C823 due to the operated

- position of one of the -relays in the first trunk
circuit 54.
ing -conductor.C592 is.adapted to be connected to

- ‘the chain conductor C823 by the local relay R830,
the ‘start relay R840 or the switch-through relay
R860 under the conditions previously discussed

in -conjunction with the operation of the first -

trunk circuit first group 4i. Accordingly, it will
be understood that the second marking conduc-
‘tor:©502 is connected to the winding of the lock-
out relay R8t0 when the first trunk circuit sec-
ond group 51 is idle and is connected to the chain
‘conductor €823 extending to the second trunk
circuit in the second group, when the first trunk
cireuit second group 51 is busy.

-~ Wow- assuming that the first trunk circuit sec-
~ond group 51 is idle at-this time, the application
‘of -resistance ground potential to: the. second
" marKing conductor C582 completes a circuit for
‘energizing the winding of the lockout relay R810.

"The last-mentioned circuit extends from. the

grounded second marking: conductor C502 by way
of the contacts 863, 847, 839 and 813’, the wind-
. ing of R8I10, the contacts 811/, CE30, the contacts
of the lockout relays in the other trunk circuits,
.C681, the contacts 818’ -and the resistor 822 to
battery. When thus energized the lockout relay
R8I0 operates to interrupt, at the contacts 843’
and 817/, pointg in the previously traced original
circuit for energizing the winding thereof,"and
completes, at the contacts 818’ and 812’, a hold-
ing circuit, including the -contacts 63{, 642, the
conductor: C817 -and the resistor 822, for .ener-
‘gizing the winding thereof.  Also the lockout re-
lay ‘R8 13- interrupts, at the contacts 818, a com-
mon point in the cirecuits for energizing the wind-
‘ings of the lockout relays in the -other trunk cir-
cuits in the second group, thereby positively to
prevent operation of the lockout relays in the
other trunk circuits in the second group at this
time.
the contacts §ii’, an obvious circuit, including
the .conductor C6716, for energizing the winding
of the timer relay R635 in the common equipment

.second-group 58 in.order to cause the latter relay

to operate, - Upon operating, the timer relay R635
sets its-armature into vibration, whereby there
is completed intermittently at the contacts 637-an
‘obvious . circuit; including the contacts 811’ and
the  conductor C816, for energizing the winding
of the timer relay R630, whereby the latter relay
is -‘énergized intermittently. However, the timer
relay ‘R63D is of the glow-to-operate type and
does not operate until after a predetermined time
interval, for a purpose more-fully exp]amed here-
inafter.
: Further the lockout relay R810 completes, -at
the contacts 819’, a path,including the conductor

C682, for applying battery potential by way-of the -
- resistor-653 to the second marking conductor
C502, thereby to complete a low resistance circuit

~substantially identical to that previously traced

On the other hand, in the event the first E

More particularly, the second mark- .1

30

35

40

Also the lockout relay R8I0 completes, at

60

65

70

2,358,013

for energizing the upper winding of the cutoff re-
lay R5650 in the first link 61. When thus en-
ergized the cutoff relay R550 operates to com-
plete, at the contacts 554, an obvious holding cir-
cuit, including the contacts 563, for energizing -
the lower winding thereof, and to interrupt, at
the contacts 583, the previously traced original
path for applying resistance ground potential to
the second marking -conductor C502. Also the
cutoff relay R550 completes, at the contacts 552,
an obvious path, including the contacts 561, for
applying battery potential by way of the upper
winding of the release.relay R560 to the control
conductor C483, for a -purpose more fully ex-
plained hereinafter. - Also at this peint it is noted
that the operated hold relay R530 retains com-
pleted, at the contacts 532, an obvious circuit,
including the resistor 584, for energizing the low-
ér winding of the release relay R560, thereby to
render the latter relay exceedingly fast to operate
when the upper winding thereof is subsequently
energized, the release relay, R560 being of the
polarized type.

Continuing now ‘with the operatwn of the first
trunk circuit second-group 51, upon operating, the
lockout relay R810 also completes, at the contacts
814/, a circuit, including the contacts 631, 642 and
651 and the conductor C818, for energizing the-
magnet M816, thereby to cause the latter magnet
to operate and condition.the wipers noted.of the
finder switch 51F individual to the. first trunk
cireuit second group 51 to be driven one step in
the clockwise direction. ~Also ‘the magnet -M816,
upon operating, completes, ‘at the contacts-818,

‘an obvious circuit, including the contacts 816.and

the conductor ‘C674, for energizing the winding
of the step relay R650 in the common equipment
second group 50.. When thus energized the step
relay R650 operates to interrupt, at the contacts
651, the previously ‘traced circuit for energizing
the magnet M876, thereby to ‘cause the latter
magnet to restore and drive the wipers noted of
the finder switch 51F one step in the -clockwise
direction.. Also, ‘upon vrestoring, the magnet

9 .M816 interrupts, at the contacts 8718, the previ=

ously traced circuit for energizing the -winding
of the step relay R650, thereby to cause the latter
relay . to restore and reprepare, at the contacts
651, the previously traced circuit for energizing
the magnet M876. Accordingly, it will-be under-
stood that the magnet M816 and the step relay

R650 interact, ih ‘the manner. described above, -

whereby the wipers noted of the finder switch
5{F are driven step by step in the clockwise ‘direc-
tion until they engage the contacts in the -asso-
ciated contact banks terminating the conductors
extending to the first-link 61, which conductors
are also terminated by the contacts engaged by
the wipers noted of the finder switch 41F in-
dividual to the first trunk circuit first group 41,
the conductors mentioned being the conductors
C48i, €482, C483; C484 and 0485 extendmg to
the ﬁrst lmk 6l :

More particularly, When the wipers noted-of: the’
finder switch ‘91F engage: the contacts in' the as-
sociated contact banks terminating the conduc-
tors ‘C481 to CA485, -inclusive, a ‘series circuit is

‘completed for energizing the upper winding of

the release relay R560 in the first link 61 and
the upper winding of the' cutofl relay R640 in
the -common ‘equipment second group 50. - The
above-mentioned circuit extends from ground by
way of the upper winding of R640, C613, the con-
tacts 813, the control wiper- 813 of ‘the finder
switch 51F and the engaged contact.in the asso-



2,358,013

ciated contact bank, C483, the contacts 552 and
561 and the upper winding of R560 to battery.
‘When this series circuit is completed the cutoff
relay R640 and the release relay R560 operate.
Upon operating, the cutoff relay R640 completes,
at the contacts 641, an obvious circuit, including
the contacts 636, for energizing the lower wind-~
ing thereof; and, upon operating, the release re-
lay R560 completes, at the contacts 562, an ob-
vious path for short-circuiting the resistor 564
and consequently an obvious holding circuit for
energizing the lower winding thereof. Also the
release relay R560 interrupts, at the contacts 561,
the previously traced path for applying resistance
battery potential by way of the upper winding
thereof to the control conductor C483, and in-
terrupts, at the contacts 563, the previously traced
holding circuit for energizing the lower winding
of the cutoff relay R550 and the previously traced
multiple holding circuit for energizing the wind-
ing of the lockout relay R510, whereupon the cut-
off relay R550 and the lockout relay R510 restore.
- Upon restoring, the lockout relay R510 recom-
pletes, at the contacts 513, the common point in
the circuits for energizing the windings of the
lockout relays in the other links, whereby the
other links in the group may be utilized at this
time. However, it is noted that the pulse relay
R520 and the hold relay R530 are retained in
- their operated position, thereby to retain busy
the first link 6f. More particularly, the operated
hold relay R539 retains completed, at the con-
tacts 533, the previously mentioned path for ap-
plying ground potential to the control conductor
CA84, thereby to retain the first link 61 marked
as busy to the finder switches of the various trunk
circuits in the various groups having access
thereto.

Continuing now with the operation of the com-
mon equipment second group 50, upon operating,
the cutoff relay R640 also interrupts, at the con-
tacts 642, the previously traced circuit for ener-
gizing the magnet MB816, thereby positively to
prevent further operation of the finder switch
5IF at this time, whereby the finder switch 5iF
is arrested while the wipers thereof engage the
contacts in the associated contact banks termi-
nating the conductors C481 to C485, inclusive,
extending to the first link 61, as previously noted.
Also the cutoff relay R640 completes, at the con-
tacts 843, a circuit, including the conductor C679,
the contacts 815", 837, 811, the conductor C615
and the resistor 652, for energizing the winding
of the switch-through relay R860, whereby the
latter relay operates. Upon operating, the switch-
through relay R860 completes, at the contacts
862’, an obvious connection between the second
marking conductor C502 and the chain conduc-
tor C823 extending to the second trunk circuit

in the second group, thereby to render the other:

trunk circuits in the second group selectable via
the second marking conductor C592 by the mark-
er switches of the other links at this time.

Also when the lockout relay R810 operated it
cempleted, at the contacts 814, obvious multiple
circuits for energizing the upper windings of the
signal relay R760 and the supervisory relay RT70,
thereby to cause these relays to operate. Also
the lockout relay R8!0 completed, at the con-
tacts 811, an obvious holding circuit for ener-
gizing the lower winding of the signal relay R760,
the latter relay being operated at this time.
Upecn operating, the signal relay RT60 completes,
at the contacts 763, an obvious circuit for ener-
gizing the winding of the signal slave relay R780,

10

15

20

25

30

2]
thereby to. cause the latter relay to operate.
Upon operating, the signal slave relay R188 com-
pletes, -at the contacts 181, an obvious holding
circuit, including the contacts 115, for energizing
the lower winding of the supervisory relay R170.

Also when the cutoff relay R640 operated it
interrupted, at the contacts 642, the previously .
traced holding circuit for energizing the winding
of the lockout relay R810, thereby to cause the
latter relay to restore. Upon restoring, the lock-
out relay R8I0 interrupts, at the contacts 8117,
the previously traced circuit for energizing the
winding of the switch-through relay R860 and
completes, at the contacts 818, an alternative
holding circuit  for energizing the winding of
the switch-through relay R860 in series with the
magnet M876. The last-mentioned circuit ex-
tends from ground by way of the contacts 181
864 and 866, the winding of. R860, the contacts
837, 818 and 87T and the magnet M876 to bat-
tery. . When this series holding circuit is com-
pleted the switch-through relay R860 is retained
in its operated position; however, the magnet
MB816 does not operate due to the high series
resistance of the winding of the switch-through
relay R860. LT

Also when the signal relay RT60 operated it
completed, at the contacts 762, a path, including
the contacts 811, the winding 192 of the repeat-
ing coil 790, the line conductor C612 of the first

~ trunk second group 53, the dial 609, the winding
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602 of the repeating coil 600 and the contacts
608 of the talk key X606, for short-circuiting
the winding of the signal relay R620 in the
position equipment at the operator switchboard
31 in the distant exchange 30. Subsequently,
when the lockout relay R810 restored it inter-
rupted, at the contacts ‘81l, the above-traced
path for short-circuiting the winding of the sig-
nal relay R620, whereby a series holding ¢ircuit
substantially identical to” that traced above is
completed for energizing the winding of the sig=
nal relay R620 and the lower winding of the
signa] relay R160., When the series holding cir=
cuit for energizing the winding of the signal
relay R620 and the lower winding of the signal
relay RT60 is completed the signal relay R$20
operates and the signal relay RT60 is retained
in its operated position. Upon operating, the
signal relay R620 completes, at the contacts 621,
ah, obvious circuit for illuminating the answer
lamp L805 in the position equipment at the oper-
ator switchboard 31, thereby to indicate to the
operator thereat that a call' is waiting to be -
answered on the first trunk second group 53.
Also, upon restoring, the lockout relay R810
interrupts, at the contacts 814, the previously
traced multiple circuits for energizing the upper
windings of the signal relay R7160 and the super-
visory relay RT70. However, the latter relays
are retained in their operated position at this
time due {o the previously traced holding circuits
for energizing the lower windings thereof.” Also,
upen restoring, the lockout relay R8I0 recom-
pletes, at the contacts 818’, the common point
in the circuits for energizing the windings of
the lockout relays in the other trunk circuits in
the second group, thereby to render the other
trunk circuits in the second group selectable over
the second marking conductor C502 by the mark-
er switches of the other links at this time, Also
the lockout relay R8i0. interrupts, at the con-=
tacts 811, the previously traced circuit for ener-

- gizing the winding of the timer relay R635 in

the common equipment second group 50, thereby.
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to cause the latter relayto restore.. Upon re-

storing, -the timer relay RB635 interrupts, -at the .

contacts 636, the previously traced holding cir-
cuit for energ1z1ng the lower winding-of ‘the cut-
off relay R640, thereby: to cause the latter relay
to restore. Further the timer relay R635 inter-
Tupts, at the contacts 837, the previously traced
eireuit for intermittently energizing the winding
of the timer relay R§30,: thereby positively fo
‘prevent -operation of the latter relay gt :this time.
Also, upon operating, the switch-through relay
R860 completes,. at the contacts 861 and 862, an
obvious connection bétween the windings 793 and
: 194 ‘of ‘the repeating coil 790 and the line wipers
871 and 872 ‘of ‘the finder switch 51F; and com-
pletes, dt-the ‘contacts 862, a circuit for energiz-
ing the wiriding .of the battery reverse relay RT150.
‘ The last-mentioned: circuit :extends from ground
by ‘way “of the contacts:312,:332,:3T{ and 433, the
winding 394 of 'the repeating coil- 390, the con-
tacts 462, the wiper 412 of the finder switch #HIF
and ‘the engaged contact in the associated con-
tact ‘bank, C#82, the wiper 812 of the finder
switch B51F and the engaged contact in the asso-
clated contact bank, the contacts 862, the wind-
ing 7194 of the repeating coil 790, the contacts
833 and 172 and the ‘winding of RT90 to battery.
When thus -energized the battery reverse relay
R150 operates to condition the line relay RT40 to
supply reversed battery over the first trunk sec-
ond group 93, in & ‘manner more fully explained
hereinafter.. - T
“When the operator at. the switchboard 31 in
the distant exchange 30 observes the illuminated
answer: lamp 1,605 she answers the call on the
first trunk second group 53 by operating the talk
key K606, thereby ‘to interrupt; at the -contacts
608" thereof the previously traced hdlding circuit
for:energizing ‘the winding :of the signal relay
R620 in-series 'with the lower winding of the sig-
nal relay ‘RT60 in order to:canse these relays to
. restore. _Also:when the talk key K606 isthus op-
erated there is completed, at the contacts 607
thereof, a’ :series.cireuit; for energizing the wind-

ing of the supervisory relay R610 and the upper 4:

and lower windings of the line relay RT110, - The
last-inentioned cirenit extends -from ground by
way of the lower winding of RT{0, the contacts
152, the ‘windings 791. of the repeating coil 180,
the line .conductor C6T4 of the first trunk 53, the
winding $81 of the repeating coil 600, the wind-
- ing :of RE610; the contaets 607 of the talk key
K606, the winding 6§02 of the repeating coil 600,
the dial 609; the line conductor'C612 of the first
trunk 53; the winding. 792 of the repeating coil
790, ‘the contacts 164 :and 154 .and the upper
winding ‘of RTID to battery. “When this series
circuit is completed the line relay RT10 operates;
also ‘the supervisory relay R610 operates in view
of the reverse -direction of the supply of battery
current via fhe upper :and lower windings of the
line Telay RTI0 to-the line conductors of the first
trmxk 53, ‘the supervisory relay RE10 being of
the- pﬂlanzed type. Upon vperating, the super-
visory relay R618 completes, at the- contacts 611,
an obvious -circuit for illuminating the super-
visory lamp 1604, TUpon operating, the line re-
lay R140 ccompletes, at the contacts 712, an ob-
viots. circuit for -energizing the winding of the
hold relay R120, thereby to -cause the latter re-
lay to operate and complete, at-the contacts 122,
a ‘holding circuit substantially identical to that
previously traced for -energizing the winding -of
the iswitch-through relay R860 in series with the
magnet MBT6 -and ‘an obvious multiple holding
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circuit substantially identical to that previously
traced for energizing the lower winding of the -
supervisory relay RT110. . At this point it is noted
that, upon restoring, the signal relay R160 inter-
rupts, at the contacts 163, the previously men-
tioned circuit for energizing .the winding of ‘the
signal slave relay RT80, thereby to cause the lat-
ter relay to restore shortly thereafter, the signal
slave relay RT80 being of the slow-to-release type.
However, the signal slave relay R180 does not

, restore until subsequent to the operation -of ‘the
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line relay R7110 and the hold relay R120, where-.
by the supervisory relay RT10 and the switch=
through relay R860 are retalned in their operated
positions.

Also the line relay RT10 completes, at the con-
tacts T12, a circuit for energizing the ‘winding of
the battery reverse relay R350 in the first trunk
circuit first group 41, the last-mentiened circuit
extending from ground by way of the contacts
12, 132, 114 ‘and - 834, the -winding 193 of the
repeating «coil 790, the contacts 861, the line
wiper 8T1 «of the finder switch 5{F and the en-
gaged contact in the associated contact bank,
CA8t, the line wiper 411 of the finder switch 4IF
and the engaged contact in ‘the associated con-
tact bank, the contacts -461, the winding 393 of
the repeating coil 390, the contacts 434 and 313
and the winding of R350 to battery. “When thus
energized the battery reverse relay R350 operates
in order. to cause battery potential to be re-
versed over the first trunk first group 43, in.the
manner. previously explained. At this time the
upper and lower windings of the line relay R310
are energized in-series with the winding-of -the
supervisory relay R210-and the direction .of bat-
tery supply over the first trunk 43 is such that
the supervisory relay R210 operates, the latter
relay being of the polarized type as previously
noted. Upon operating, the supervisory relay
R210 completes, at the -contacts 211, the pre-
viously mentioned circuit for illuminating the
supervisory .lamp L204, thereby to indicate to
the operator at the switchboard 21 that the call
has been answered by the opérator at the switch-
board 31.

At this-time an established connection is com-~
pleted between the calling operator switchboard
21 in the distant exchange 20 and the called op-
erator switchboard 31 in the distant exchange
30. More particularly,.the position equipment.at -
the -calling .operator switchboard 21 .is~ opera-
tively .connected by way of the previously traced
loop circuit, including the first trunk first group
43 and the windings 391 and 392 of the repeating
coil 390 to the upper and lower windings of the
line relay R310 in the first trunk circuit first
group .41; the position equipment at the called
operator switchboard 31 is operatively connected
by way of the previcusly traced loop circuit, in-
cluding the first trunk second group 53 and the
windings 191 and 782 of the repeating coil 790
to the upper and lower windings of the line relay

RT{0 in the first trunk circuit- second group 51;

the -windings 393 and 394 of the repeating coil
290 in the first trunk circuit first group 41 are
connected by way of the condenser 396 and the
contacts 461 and 462 to the line wipers 471 and
412 of the finder switch 41F; the windings 193
and 194 of the repeating coil 190 in the first trunk
circuit second group 54 are connected by way cf
the :condenser 196 and the contacts 861 and 862
to the line wipers 811 and 872 of the finder switch
5(F; and the line conductors C481 and C482 ex-
tending fo.the first link 61 are terminated by the



2,358,013

contacts engaged by the line wipers 411 and 472
of the finder switch 41F, as well as by the con-
tacts engaged by the line wipers 871 and 812 of
the finder switch 51F. Accordingly, at this time,
the operator at the calling switchboard 21 in the
distant exchange 20 may converse with the op-

erator at the called switchboard 31 in the distant

exchange 30, .

In the event the operator at the calling switch-
board 2{ in the distant exchange 20 should de-
sire to resignal the operator at the called switch-
board 31 in the distant exchange 30, this may
be accomplished by operating the dial 209 in
accordance with any digit, thereby to cause the
line relay R310 in the first trunk circuit first
greup 41 to follow the digit mentioned. ¥ach
time the line relay R3{9 restores and then re-
operates it interrupts and then recompletes, at
the contacts 312, the previously traced circuit for
energizing the winding of the battery reverse
relay R150 in the first trunk circuit second group
81, thereby to cause the latter relay to follow
the impulses of the digit mentioned. Each time
the battery reverse relay R159 restores and then
recperates it effects the reversal of battery poten-
tial over the line conductors of the first trunk
second group 58, whereby the supervisory relay
R610 follows the impulses of the digit mentioned,
the supervisory relay R810 being of the polarized
type, as previously noted. Each time the super-
visory relay RE€I0 restores and then reoperates
it interrupts and then recompletes, at the con-
tacts 611, the previously mentioned circuit for
illuminating the supervisory lamp 1684, whereby
the supervisory lamp 1.684 is flashed in accord-
ance with the digit mentioned. The flashing of
the supervisory lamp L1604 in accordance with
the digit mentioned attracts the attention of the
cperator at the called switchboard 31 in the dis-
tant exchange. 30. :

In the event the operator at the called switch-
board 3! in the distant exchange 38 should de-
sirve to resignal the operator at the calling switch-
board 2/ in the distant exchange 20. this may be
accomplished by operating the dial 609 in gccord-
ance with any digit, thereby to cause the line
relay RT10 in the first trunk circuit second group
§1 to follow the digit mentioned. Each time the
line relay RTI0 restores and then reoperates it
interrupts and then recompletes, at the contacts
112, the previously traced circuit for energizing
the winding of the battery reverse relay R259 in
the. first. trunk circuit first group 41, thereby to

cause the latter relay to follow the impulses of

the digit mentioned. Each time the hattery re-
verse relay R360 restores and then recperates it
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effects the reversal of hattery potential over the °

line conductors of the first trunk first group 43,
wherehy the ‘supervisory relay R2I8 follows the
impulses of the digit mentioned, the supervisory
relay R210 being of the polarized type, as pre-
viously noted. Each time.the supervisory relay

R210 restores and then reoperates it interrupts’

and then recompletes, at the contacts 211. the
previcusly mentioned circuit for illuminating the
supervisory lamp L284, whereby the supervisory
lamp 1.204 is flashed in accordance with the digit
mentioned. The flashing of the supervisery lamp
1.204 in accordance with the digit mentioned at-
tracts the attention of the operator at the calling
swifchboard 21 in the distant exchange 20. ‘

The release of the established connecticn be-
tween the calling operator switchboard 21 in the

distant exchange 20 and the called operator

switchboard 31 in the distant exchange 30 may
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be initiated at either of the switchboards men:
tioned. The operator at the calling switchboard
21 may initiate the release of the established
connection by restoring the talk key K206 in
order to effect the restoration of the supervisory
relay R248 and the line relay R310, in an obvious
manner; and, upon restoring, the line relay R310
interrupts, at the contacts 312, the previously
traced circuit for energizing the winding of the
battery reverse relay RT59, thereby to cause the
latter relay to restore and effect the restoration
of the supervisory relay R610, whereby the super-
visory lamp L564 is extinguished in order to in-
dicate to the operator at the called switchboard
31 that the release of the established connection
has been initiated by the operator at the calling
switchboard 2!. On the other hand, the operator
at the called switchboard 31 may initiate the re-
lease of the established connection by restoring
the talk key K606 in order to effect the restora-
tion of the supervisory relay R610 and the line
relay R719, in an obvious manner; and, upon re
storing. the line relay R7i0 interrupts, at the con-
tacts 112, the previously traced circuit for ener-
gizing the winding of the battery reverse relay
R358, thereby to cause the latter relay to restore
and effect the restoration of the supervisory relay
R210, whereby the supervisory lamp I.204 is ex-
tinguished in order to indicate to the operator
at the calling switchboard 21 that the release of
the established connection has been initiated by
the cperator at the called switchboard 31. When
the cperator at the called operator switchboard
31 receives the release supervision indicated
above, she restorss the talk key K606; and when
the operater at the calling operator switchboard
21 receives the release supervision indicated
above, she restores the talk key K206.

“Also, upon restoring, the line: relay R310. in
the first trunk circuit first group 41! interrupts,
at the contacts 312, the previously mentioned
circuit for energizing the winding of the hold
relay R320, thereby to cause the latter relay to
restore shortly thereafter. Upon restoring, the
hold relay R320 interrupts, at the contacts 322,
the previously traced holding circuit for ener- -
gizing the winding of the switch-through relay
R460, thereby to cause the latter relay to restore:
Upon restoring, the switch-through relay R460
interrupts, at the contacts 469, the previously
traced circuit for energizing the winding of the
step relay R450, thereby to cause the latter relay
to restore. Further, the switch-through relay
R460 interrupts, at the contacts 461 and 462,
the previously traced connection between the
repeating coil 390 and the line wipers 471 and
4712 of the finder switch 41F, thereby to interrupt
the connection to the line conductors C48( and
C482 extending to the first link 6. Purther the
switch-through relay R460 recompietes, at the
contacts 463’, the previously traced connection
between the first marking conductor C501 and
the winding of the lockout relay R410, thereby
to mark the first trunk circuit first group 41 as
selectable via the first marking conductor C501
by the marker switches of the various links.
Further the hold relay R320 interrupts, at the
contacts 322, the previously traced path for ap-
plying ground potential to the control wiper 4714
of the finder sWitch 41F, thereby to interrupt
the path in the first trunk cireuit first group 41
for applying ground potential to the control con-
ductor C484 extending to the first link §f. At
this time the first trunk circuit first group 41
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is completely released and available :for further
use.

.Also when the line relay R3 10 in the first trunk
circuit first group 41 restores it interrupts, at
the contacts 314, the previously traced circuit
for energizing the winding of the pulse relay R520
in ‘the first link 61, thereby to cause the latter
relay to restore and effect the restoration of the
hold relay R530 shortly thereafter. - Upon re-
storing, the hold relay R530 interrupts, at the
contacts 532, the previously traced holding cir-
cuit for energizing the lower winding of the
release relay R560, thereby to cause the latter
relay to restore. Also, upon restoring, the hold
relay R530 completes, at the contacts 535, the
previously - traced circuit for energizing the re-
lease magnet M581, thereby to cause the latter
magnet to operate and release the wipers noted
of the marker switch 580. When the marker
switch 580 is thus released the -set of switch
springs S584 ‘is operated, thereby to interrupt,
at the contacts 586 thereof, the previously traced
circuit for energizing the release magnet M581
in.order to cause the latter magnet to restore.
Further the hold relay R530 interrupts, at the
contacts 533, the previously mentioned path for
applying ground potential to the control con-
ductor C484, whereby the first link 61 is marked
as idle to the finder switches of the various trunk
circuits in the wvarious.groups having access
thereto. At this time the first link 61 is com-
pletely released.and available for further use.
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_Also, upon restoring, the line relay R110 in .

the first trunk circuit-second group §{ interrupts,

at the contacts 112, the previously mentioned.

circuit for -energizing the winding of the hold
relay R120, thereby to cause the latter relay to
restore shortly thereafter. Upon restoring, the
hold relay R120 interrupts, at the contacts 122,
the previously traced holding -circuit for ener-
gizing the winding of the switch-through relay
R860, thereby to cause the latter relay to restore.
Upon restoring, the switch-through relay R860
interrupts, at the contacts 869, the previously
traced circuit for energizing the winding of the

stép relay R850, thereby to cause the latter relay -

to restore. Further the switch-through relay
R860 interrupts, at the.contacts 861 and 862,
the -previously traced connection between the
repeating coil 190 and the line wipers 871 and
812 of the finder switch 51F, thereby to interrupt
the connection to the line conductors C481 and
C482 extending to the first link 61. - Purther the

switch-through relay R860 recompletes, at the

contacts 863’, the previously traced connection
between the second marking conductor C502 and
the winding of the lockout relay R810, thereby
to mark the first trunk circuit second group 51
as selectable via the second marking conductor
- C502 by the marker switches of the various links.
Further the hold relay R7120 interrupts, at the
contacts 122, the previously traced holding cir-
cuit for energizing the lower winding of the
supervisory relay RT10, thereby to cause the
latter relay to restore. At this time the first
trunk circuit second group 51 is completely re-
leased and available for further use. :

In view of the foregoing explanation of the
mode of operation of the first trunk cirouit first
group &1 in conjunction with the first link 61
and -the first trunk ecircuit second group 51 to
extend 'a connection from the calling operator
switchboard 21 in the distant exchange 20 to the
called operator switchboard 31 in the distant
exchange 30 via the first trunk first group 43
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and the ‘first trunk second group 53, .it will be
understood that any one of the trunk circuits in
the first group is operative in conjunction with

-any -one of the links and any one of the trunk

circuits 'in the second group, in a substantially
identical manner, to extend a connection from
the calling operator switchhoard 21 in the dis-
tant exchange 20 to the called operator switch-
board 31 in the distant exchange 30 via the cor-
responding trunk in the first group and the cor-
responding trunk in the second -group. Also,
any one of the trunk circuits in any one of the
groups is operative in conjunction with -any.one
of ‘the links arid any one of the trunk circuits
in any other of the groups, in a substantially
identical manner, to extend a connection from
the calling operator switchiboard in the corre-
sponding one distant exchange:to the called oper-
ator switchboard: in the corresponding other dis-
tant exchange via the corresponding  trunk -in
the one group and the :corresponding trunk in
the other group. .

“In the foregoing explanation of the mode of
operation of the first trunk circuit second group
51 in conjunction with the common equipment
second group.50 in order to arrest operation of
the finder switch 5{F of the first trunk circuit
51, when the conductors C481 to C485, inclusive,
extending to the first link 61 are selected: by the
wipers noted of the finder switch 51F, it was as-

‘sumed that this operation took place in.a very

short interval of time following the operation of
the timer relay R635 in the common' equipment
second - group- 50 and prior to the operation -of
the ‘timer relay R630. However, it may OCCur
that the findér switch 51F operates in the man-

- “ner previously explained, but is unable to find
‘the marking conductor C483 extending to the
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first link 61 in order to effect operation of the
cutoff relay R640 in the common equipment sec~
ond group 50, in the manner previously explained.
In this event, a predetermined time interval after
the operation -of the timer relay R635 and after
the finder switch 51F has had ample time to find

° the conductors C481 to C485, inclusive, extend- -

ing to the first link 61, the timer relay R630 oper-
ates.  As previously explained, upon operating,
the timer relay R635 sets its armature into vibra-
tion, whereby the circuit for energizing the wind-
ing of the timer relay R630 is completed inter-
mittently at the contacts 637, and the timer relay
R630 is of the slow-to-operate type. Upon oper-
ating, the timer relay R630 interrupts, at the
contacts 631, the previously traced circuit for
energizing the magnet M8T6, thereby positively
to arrest further operation of the finder switch
5{F at this time. Also the timer relay R630 in-
terrupts, at the contacts 631, the previously traced
holding circuit for energizing the winding of the
lockout relay R810 in the first trunk circuit sec-
ond group 51 in order to cause the latter relay to

restore,
Upon. restoring, the lockout relay R810 effects

‘the release of the first trunk ecircuit 51 in-the

manner previously explained. . At this time the
cutoff relay R550 in the first link 6 occupies its
operated position, thereby to interrupt, at: the
contacts 553, the previously traced path for apply-
ing resistance ground potential by way of the
upper winding thereof to the second marking con-
ductor €502, Accordingly, reoperation of the
first trunk circuit second group 51 is not initiated :

“and the first link 61 is locked out of service.

5

Accordingly, at this time, the connection extend-
ed from the calling operator switchboard 21 in
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the distant exchange 20 is routed via the first
trunk first group 43, the first trunk circuit first
group 41, the finder switch 41F and the con-
ductor C481 to C485, inclusive, to the first link
61, and no further operation of the first link 61
takes place at this time. After a brief time in-
terval the operator at the switchboard 21 con-
cludes that the established connection to the
called operator switchboard 31 in the distant ex-
change 30 may not be completed immedately;
whereupon the operator at the calling operator
switchboard 21 restores the talk key K206, there-
by to effect the release of the first trunk circuit
4! and the consequent release of the first link
61, in the manner previously explained.

Conclusions

In view of the foregoing, it is apparent that a
telephone system is provided which comprises a
central office and a plurality of distant ex-
changes; which system includes improved appa-
ratus for setting up and for supervising connec-
tions from the various distant exchanges to the
central office and between the various distant
exchanges by way of the central office,

While one embodiment of the invention has
been disclosed, it will be understood that various
modifications may be made therein which are
within the true spirit and scope of the invention.

-What is claimed is:

1. In a telephone system, a plurality of trunks,
a plurality of switches individually associated
with said trunks, a plurality of links accessible
to said switches, switching apparatus associated
with said trunks, a plurality of lines accessible
to said switching apparatus, means controlled
over & calling one of said trunks for causing the
associated switch to seize an idle one of said links,
register means included in said one link for se-
lectively registering a trunk call or a line call,
means controlled by said register means in the
event a trunk call is registered for causing the
switch associated with a called oné of said trunks
to seize said one 'link, thereby to complete a
connection between said calling trunk and
said called trunk, additional means controlled
by said register means in the ‘event a line
call is registered for rendering operative said
switching apparatus, and means for operating
said switching apparatus to sSeize a called one of
said lines, thereby to complete a connection be-
tween. said calling trunk and said called line.

2. In a telephone system, a pluraiity of trunks,
a plurality of switches individually assoc1a.ted.
with said trunks, a plurality of links accessible
to said switches, switching apparatus associated.
with said trunks, a plurality of lines accessible
to said switching apparatus, means controlled
over g calling one of said trunks for causing the
associated switch to seize an idle one of said
links, register means included in said one link
for selectlvely registering a trunk call or a line
call, means controlled by said register means
in the event a trunk call is registered for caus-
ing the switch associated with a ¢alled one of
said trunks to seize said one link, thereby to
complete a connection between said calhng trunk
and said called trunk, additional means con-
trolled by said register means in the event a
line call is registered for rendering operative said

switching apparatus, and additional means con-.

trolled over said calling trunk for operating
said switching apparatus to seize a called one

of .said lines, thereby to complete & connection .

between said calling trunk and said called: line.
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3. In a telephone system, a plurality of trunks,
a plurality of switches individually associated
with said trunks, a plurality of links accessible
to said switches, a plurality of selectors indi-
vidually associated with said trunks, a plurality
of lines accessible to said.selectors, means con-
trolled over a calling one of said trunks for caus-.

‘ing the .associated switch to seize an idle one

of said links, register means included in said
one link for: selectively registering a trunk call
or a line call, means controlled by said register
means in the event a trunk call is registered for
causing the switch associated with a called one
of said trunks to seize said one link, thereby to
complete a connection between said calling trunk
and said called trunk, additional means con-
trolled by said register means in the event a
line call is registered for .rendering -operative
the selector associated with said calling trunk,
and means for operating said last-mentioned
selector to set up a connection to a called one
of said lines, thereby to complete a connection
between said calling trunk and said called line.

4. In a telephone system, a plurality of trunks,
a plurality of finders individually associated with
said trunks, a plurality of links accessible to said
finders, a plurality of selectors individually asso-
ciated with said trunks, a plurality of lines ac-
cessible to said selectors, means controlled over
a calling one of said trunks for causing the asso-
ciated finder to find an idle one of said links;
register means included in said one. link for
selectively registering a frunk call or a line call,
means controlled by said register means in the
event a trunk call is registered for causing the
finder associated with a called one of said trunks
to find said one link, thereby to complete a con-
nection between said calling trunk -and said
called trunk, additional means controlled by said
register means. in the event a line call is regis-
tered for rendering operative the selector asso-
ciated with said -calling trunk, and means for
operating said last-mentioned selector to set up
a connection to a called one of said lines, there-
by to complete a .connection between said. calling
trunk- and said called line.

5. In a telephone system, a plurality of groups
of trunks, a plurality of groups of switches in-
dividually associated with said groups of ‘trunks;
a plurality of links accessible to said groups -of:
switches, switching apparatus associated with
said groups of trunks, a plurality of lines ac-
cessible to said switching apparatus, means con-
trolled over any calling trunk in any one of said
groups for causing the associated switch to seize
an idle one of said. links, register means in-
cluded in said one link for selectively register-
ing a call to any one of said groups of trunks or -
a line call, means controlled by said register
means in the event a call to another of said
groups of trunks is registered for causing the:
switeh associated with an idle one of the trunks
in said other group to seize said one link, thereby:
to. complete a connection between the calling
trunk in said one group and the called trunk-
in said other group, additional means controlled
by said register, means in the event a-line call is
registered for rendering operative said sw1tch1ngr
apparatus, and means for operating’ said switch-.
ing apparatus to seize a called one of said lines,
thereby . to complete a connection between the
calling trunk in said one group and sa1d called
line.

6. In a telephone system a plurallty of trunks
a plurality of switches 1nd1v1dually associated
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with said trunks, a plurality of links accessible to
said sw1tches switching - apparatus associated
with said trunks a plurality of lines accessible
to- said switching apparatus; means controlled
over a calling one of said- trunks for operating
the associated switch to-seize an idle one of
said links, means responsive to the operation: of
said last-mentioned switch for connecting it to
sald- calling' trunk, register- means included in
said one link and controllable over said calling
trunk and the associated switch selectively to
register: a trunk call or a line call, means con-
trolled by said-register- means in the event a
trunk-call is registered for-operating the switch
associated with a called one' of said trunks to
seize said one link; means responsive to the op-
eration of said last-mentioned switch for con-
necting it to said called trunk, whereby a con-
nection.is completed- between said- calling trunk
and. said called trunk, -additional means- con-
trolled by said register means in the: event a
Iine call- is registered - for -disconnecting said
calling  trunk from- the associated switch and
for connecting: said calling trunk to:said: switch-
ing apparatus, and: additional- means control-
lable over said calling trunk for operating said
switching - apparatus: to -seize a called one of
said lines, thereby-to complete: a connection be-
tween. said calling: trunk: and- said called line:
- 7. In a telephene system; a plurality of oper-
ator switchboards, a- plurality- of trunks -indi-
vidually: extending-to-said operator switchboards,
a plurality - of  switches individually -associated
with: said trunks, a plurality-of links accessible-to
" said switches; means controllable from any call-
ing one of said-operator switchboards for initiat-
ing a call-on the trunk extending thereto, means
responsive to the initiation of a call-on said last-
mentioned trunk for: operating the: associated
switch to seize an idle one of said-links, register
means included in said one:link for registering a
call to-a called one of said-operator switch-boards,
means controlled by said register means for oper-
ating the switch- associated with the trunk ex-
tending to.said called operator- switchboard to
seize said” one link, thereby-to extend the call
over said last-mentioned trunk -to-said.called
operator switchboard, and: means: controllable
from said called operator switchboard for answer-
ing the call extended thereto:

8. In a telephone system, a- plurality of oper-
ator switchboards; a- plurality of trunks indi-
vidually extendmg to said operator switchboards,
-4 plurality "of switches individually associated

with. said- trunks, a plurality of ‘links accessible-

to said switches, means controllable from - any
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switchboard for transmitting an answer s1gna1 to
said calling operator swn;chboa:rd .

9. In a telephone- system, a- plurality-of- oper-
ator switchboards, a plurality--of trunks- indi-
vidually: extending to-said operator switchboards,
a plurality of:finder: switches individually associ-
ated with said trunks; a: plurality: of links acees-

"sible-to said finder switehes; means controllable

from: any: calling one of said operater switch-

boards for-initiating ‘a call on:the-trunk extend-

ing: thereto; means. responsive-to- the initiation-of
a call on said:last-mentioned trunk for causing

the associated finder: switch to-find an idle one-
of said links; register means included in said-one -
link for registering a call to a- called one of said

operator switchboards, means. controlled by said

register means for causing the finder switch

associated with the trunk extending to said called

operator switchboard to find said onelink, there-

by to extend the call over said last-mentioned

trunk to. said called operator switchboard; and

means controllable from said ~called -operator

switchboard. for answering the call extended :
thereto.

10. In a telephone system; a. plurahty of -oper-
ator switchboards, a plurality of groups of trunks
individually extending to said -operator switch-
boards, a plurality of groups of switches indi-
vidually associated with said groups of trunks a
plurality of links accessible to - said: groups of
switches, means. controllable from any calling
one of said operator switchboards for initiating
a call on an idle one of ‘the trunks in. the group
extending thereto, means responsive to the initia- -
tion of a call on said last-mentioned trunk for
operating the associated: switch to seize an idle
one of said links, register means included in said
one link for registering a. call to a-called. one: of
said operator switchboards, means controlled by
said register means. for operating the.switch
associated with an idle one of: the trunks in the
group extending to said-called operator switch-
board to' seize said one link, thereby to extend
the call.over said last=mentioned trunk to. said
called operator switchboard, and means control-’
lable from said called operator switchboard for
answering the call-extended thereto.:

11, In a telephone system, a plurality of ex-

_changes; a switching center, a plurality.of trunks
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calling one -of said operator- switchboards for

initiating a call on-the trunk extending thereto,
means responsive to the initiation of a-call on
- said-last-mentioned trunk for operating the as-
sociated switch: to seize an idle one of said-links,

- register means included-in said one link for reg-

istering- a call to a called one-of said operator
switchboards, means: controlled by said register

means for: operating-the-switch: associated with.

the trunk extending- to: said called operator
" switchboard to:seize said one link, thereby to‘ex-
tend the ‘call over-said- last'-mention‘ed' trunk to

said called operator switchboard, means respon-.

sive “to the - operation - of said last-mentioned
switch for transmitting a call'signal to said-called-
operator switchboard, - means- controllable - from

said called operator switchboard for answering:

the call extended thereto, and-means responsive
to-the-answering of thefcal'l*atsaid called operator
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individually extending" between 'said’ exchanges
and said switching center, said switching. center
including a plurality of switches individually as-
sociated with said trunks and a plurality. of links. .
accessible to said switches, means included in.a.
calling one of “said exchanges: for seizing the
trunk extending thereto, means responsive to the.
seizure of said last-mentioned trunk for operat-.
ing, the. associated.switch. to seize an idle.one. of-
said links, register means included-in  said.one
link for registering a call'to a called one of said.
exchanges, and means controlled by said register
mesans for operating the switch. associated. with
the trunk extending to said calléed exchange.to:
seize said one link, thereby. to coniplete a.con-
nection between said calling. exchange and said
called exchange,

12. In a telephone system, a. first, operator po-
sition, a first trunk extending. to said first oper-
ator position, ‘a first’ trunk:eircuit. terminating
said’first- trunk and including a first line: relay
and a first control relay, a. second operator: posi-
tion,. a second trunk extending to said . second.
operator position; a second . trunk. circuit termi-.

_nating said second‘trunk and including a second. .

75:

line’ relay and a-second control :relay, means in-..
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cluding a link for connecting said first and sec-
ond trunk circuits, thereby to set up a connec-
tion between said first and second operator po-
sitions, an operating circuit:for said first control
relay including a first conducter of said link and
a contact of said second line relay, an operating
circuit for said second control’ relay including a
second conductor of said link and a contact of

o
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the registration 6f a call incoming to said line in
any given one of said links for operating said
switch to seize said given link, and means re-

sponsive to the operation of said switch to seize . -

said given link for connecting
switch. )
15. In a telephone system, a line having a

said line to said

~ finder switch individual thereto, g plurality of

said first line relay, means governable from either

one of said operator positions for controlling over
the trunk extending thereto the line relay in the
associated terminating trunk circuit, thereby to
control the control relay in the trunk circuit ter-
minating the trunk extending to the other of
said operator positions, and means responsive to
the control of the control relay in either one of
said trunk circuits for transmitting a signal over
the terminated trunk to the associated operator
position. )

13. In a ‘telephone system, a line having a
switch indiivdual thereto and normally discon-
nected therefrom, a plurality of links accessible
to said switch, means responsive to the initiation

of a call outgoing from said line for operating -

said switch to seize an idle one of said links,
means responsive to the extension of a call in-
coming to said line for operating said switch to
seize a particular one of said links, and means
responsive to the operation of said switch to seize
a link for connecting said line to said switch.
- 14. In a telephone system, a line having a
switch individual thereto and normally discon-
nected therefrom, a plurality of links accessible
to said switch, means responsive to the initiation
of a call outgoing from said line for operating
sald switch to .seize an idle one of said links,
means responsive to the operation of said switch
to seize said one link for connecting said line to
sald switch, register means included in said one
link -and controllable over said line and said
switch for registéring a’call, means responsive to
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links accessible to said finder switch, means re-
sponsive to the initiation of a call outgoing from
said line for initiating a first operation of said

. finder switch' to hunt for an idle one of said

20

" links, means controlled when said finder switch

finds -an idle one of said links for arresting the
first operation of said finder switch, means. re-
sponsive to the extension of a call incoming to
said line for marking a particular one of .said

“links and for initiating a second operation of

said finder switch, and means controlled when
-said finder switch finds the marked one of said
links for arresting the second operation of said

- finder switch.
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16. In a telephone system, a line having a
finder switch individual thereto, a plurality of -
links accessible to said finder switch, means re-
sponsive to the initiation of a call outgoing from
said line for initiating a first operation of said
finder switch to hunt for an idle one of said
links, means controlled when said finder switch
finds-an idle one-of said links for arresting the
first operation of said finder switch, means re-
sponsive to the extension of a call incoming to
said line for marking a particular one of said
links and for initiating a second operation of
said finder switch, means controlled when said
finder switch finds the marked one of said links
for arresting the second operation of said finder
switch, and timing means for arresting the sec-
ond operation of said finder switch after a pre-
determined second operation thereof. ’

- FRANK KESSLER.




