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LINK CONNECTOR AND CONTROL EQUIPMENT
FOR ROUTINE AND PRIORITY CONNECTICNS
10 GPERATOR POSITIONS

Arnocld H. Scheinman, Silver Spring, Md., assicnor to Bell 5
Aelephone Laboratories, Incorporated, New York,
IN.¥., a corporation of WNew York |

Continuation of application Ser. No. 318,360, Qct. 23,
1963, This application Nov. 4, 1566, Ser. No, 592,235

20 Claims, (CL 179—-27) -

ABSTRACY OF THE DPISCL{OSURE

A tandem telephone system is disclosed employing
common control facilities including markers, senders and
data transfer circuits for controlling crossbar networks to
switch a variety of special service calls from origina‘ing
to terminating offices via special service and dial “QO”
trunk circnits. The system utilizes operator assistamce
for serving such calls. It is provided with position link
conuector and controller equipment for successively con-
necting the calls from the trunk circuits to operator posi-
tions on priority and non-priority hases during periods of
cach cail when operator assistance is desired. |

20

This 15 a continuation of application Ser. No. 318,360
filed Cct. 23, 1963, now abandoned and relates to switch.
ing systems and particularly to switching equipment for
connecting telephone calls to operator positions for serv-
ice. The present invention further relates to equipmeiit
which enables calling circuits to be selectively connected
Lo operator positions on non-priority and priority bases.
This invention more particularly relates to equipment
which minimizes the holding time of operator position
facilities on calls requiring assistance for their completion
and which provides for prompt, efficient operator service.
The equipment accomplishes these advantageous results
by initially comnecting a cail to an operator position on
a non-priority basis, by disconnecting it from the position
duriag periods of the call when operator assistance is not
required, and by selectively reconneciing it to the same
or another operator position on a priority basis when as-
sistance again is needed on the call.

A substantial percentage of the calls served by present
day telephone systems are completed with 'the assistance
of operators. Included among the types of calls currently
requiring operator assistance are those classified as: dial
“0,” person-to-person, credit card, collect, and charge-to-
a-third-party, as well as certain coin calls. These calls
are often referred to as special service calls because the
calling party requires some sort of special service from
an operator for establishing connections fo the called
station, as welil as further operator assistance at periodic
intervals during the remainder of the call. |

In recent years, considerable effort has been expended
in developing new and advanced techniques, methods and
automatic facilities for minimizing the amount of op-
erator assistance provided for special service calls. While
such developments have succeeded to a great extent in
reducing many of the laborious tasks performed by an
operator during a special service call, they have not en-
tirely eliminated the need for furnishing prompt and
efficient operator assistance to the calling party at any
time after the calling and called stations have been inter-
connected and the call is in progress. . o

To provide prompt operator assistance to the customer
while a special service call is in progress, it has hereto-
fore been necessary for a communication channel to re-
main established between the operator position facilities %o
~and the calling circuit for the entire duration of the call
so that the operator may be signaled at any time to pro-

30
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- 1s connected to an opera‘or position over a com
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vide the desired assistance. While the need for maintaining
such a channel yet persists in existing telephone systems,
the channel is unfortunately being used inefficiently be-

- cause recent advances in the art have now made com-

munication between the calling party and the operator
necessary only during a few short periods on each call.

In addition, it has been customary in the past to furnish
a large number of such communication channels to each
operator position for enabling the operator to serve many
different special service calls on an overlapping basis.
such an arrangement has been necessary in order to
minimize the time periods during which the operator is
not serving calls. Even though the utilization of such
channels has provided for the efficient use of operatos
time and for the best quality service to telephone cus-
tomers on special service calls, the cost of such channels
has proven an economic burden on the telephone com-
panies and, as well, has contributed greatly to the cus-
tomer cost for such calls,

It may be appreciated from the foregoing that a need
exists for a less costly and more efficient means of provid-
ing for prompt operator assistance on special service calls,
and par‘icularly during those periods while such calls
are in progress.

Accordingly, 1t is a general object of my invention to
provide a more efficient and less costly means for furnish-

Ing prompt operator assistance on special service calls.

It 1s another object of this invention to provide switch-
ing equipment which minimizes the holding time of op-
erator position facilities on special service calis.

Another object of the present invention is to provide
switching equipment for efficiently utilizing communica-
tion channels between calling circuits and operator. posi-
tien facilities on special service calls. | |

These and other objects are attained in accordance
with an exemplary embodiment of my invention wherein
switching equipment is provided for initially connecting
an Incoming special service call over a communication
channel to an operator position for service, for subse-
quently releasing that channel to disconnect the call from
the position during those periods when operator assistance
is not required, and for thereafter connecting the call
over the same or another channel to the same or another
operator position when assistance again is needed. In ac-
cordance with the exemplary embocdiment, each special
service call is received by an incoming trunk circuit and
nnica-
tion channel comprising a path through a position link
connector.

Each of the trunk circuits is equipped with a pair of
start leads to a position link connector. One of these leads
is used by the trunk circuit for presenting the request to a
position link connector that connections be established on
a non-priority service basis through that position link to
an available operator position. Such service may be re-
quested by a trunk circuit when it initially receives a
special service call. This type of service is requested at
such periods because operator assistance is not required
as quickly at that time as it is while the cal] is in progress.
After the connections have been established from the
calling trunk circuit to an operator position and the op-
erator has furnished the needed assistance, the operator
may transfer supervision over the special service cal] to
the calling trunk circuit and then effect the release of the
connections between that trunk circuit and her position in
order that it may be again available to serve other calis.

The second start lead is used by the trunk circuit to
present a request to the position Iink connector for con-
nections to an operator position on a priority service basis.
Such service may be requested by the trunk circuit, for
example, while a special service call is in progress in order
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that prompt and efficieat operafor service may be fur-
nished to the customer with minimum delay. -
A position link connector provides for the termmatmn
of a plurality of different groups of incoming trunk cir-
~ cuits. Bach of these trunk groups may serve a different
class-of-call. For example, one stich group may serve the
dial “Q” calls, a second group may serve person-to-person
calls, and another group may serve the coin calls. A pOSI-
tion link connector together with a position link controller

provides the means for interconnecting the trunk circuits

with the position circuits. The position link provides the

actual interconnecting means and the link controller con- -

trols the operation of a plurality of such position links to
establish the interconnections. |
Each position link comprises individual non—prmnty

and priority registers for each trunk group to register their

" request for service. Non-priority request signals are re-

>

10

4

seizes an idle controller in order that connections may be

established from the calling trunk mrcuﬂs to operator

positions.
If a priority request has been reg1stered the position

link having such a request is given preference over those.
position links having registered non-priority requests, in

their bids for seizing an idle controller. The order of pref- =
erence is controlled by the traffic regulator. When a trunk
circuit requests priority service, the regulator is activated

to make all operator positions appear busy to all position
links except those having registered priority requests, in
this manuner, only the p051t1011 links having priority re-

 quests are enabled to seize an idle Jink controiler Conse-

ceived by the position link over the non-priority start

leads and are applied to the appropriate non-priority reg-
isters through individual class-of-service gate circuits. The
latter circuits cooperate with a traffic regulator circuit to

_1nterconnect the trunk circuits to available operator posi- .
tions in the approxmate order in Wthh theu' non—prmrlty |

requests are presented.

The traffic regulator enables the non-pnonty request.

Sl”

als from a plurahty of trunk circuits, for example

trunk circuits in a dial “O” trunk group, to be extended -

through the class-of-service gates and be registered at the

same time. Immediately thereafter, it activates these gates.
“to block the registration of non-priority requests from.
other trunk circuits in-all dial “O” trunk groups served by
the regulator. While the latter circuits are being blocked
~ from having their non-priority request registered, the reg-

ulator enables the gates associated with the trunk cir-
 cuits serving other classes-of-calls, for example coin calls,
1o have their non-priority requests registered in their non-
priority registers. These latter coin trunk circuits may then

compete with the dial “O” trunk c1rcuts for cennectwns

to operator positions.

- For obtaining connections to an operator posmon on a
priority service basis, the priority start leads associated
with ‘the incoming tmnk circuits are connected directly

to the priority registers of the position links independently
of any gating system. This arrangement enables the trunk

) ~ circuits to register immediately their priority request and,

as a result, to effect the operation of the position link in
such a fashmn as to enable these circuits to be connected

to available operator posﬂ:mns before the non-priority re-
-questing trunk circuits in the same trunk group. After a

50

priority reqL‘...st has been registered for a trunk group, for

example a dial “O” group, the gates associated with the-

non-priority registers are opened to block the registration
‘of non-priority requests until after all the priority request-
“ing trunk circuits in that group have been served.

In the present exemplary embodiment, a plurality of
position links are controlled by a fewer number of posi-

tion link controllers in order to realize equipment economy

while at the same time providing for the speedy establish-
- ment of interconnections between calling trunk circuits
and operator positions. Also, facilities are included in this
embodiment for selectively preconditioning the operator

-positions to serve some or alil of the different classes of-

| calls

~ in competition with each other for connections to an idle
position link controller. However, before the position links
may bid for such a controller, the traffic regulator will

- ‘have informed it if there are operator positions available

to serve the particular classes-of-calls in the calling trunk
circuits. If there is no available position, the position link
 will be unable to bid for and seize an idle link controller.
~ This prevents the tie-up of a controller by a trunk circuit

‘when that circuit cannot be served. On the other hand, if -
there is an available operator position, the position link

- When non-priority and/or priority requests have been-
_reglstered as explained, the associated position links bid

quently, the priority requesting trunk circuits will be con-
nected with idle positions before those requesting non-
prlorlty service. | - |

After a position hink mntroller has been seized, the_

link connector informs it of the trunk groups which have |

- calling trunk circuits currently requesting non-priority and

priority service. The link controller then selects the most
preferred one of the trunk groups and the trunk circuit
within the preferred group which will be served. In this

- selection operation, the controller will prefer those trunk

29

groups which have trunk circuits requesting priority serv- - |

ice over those groups which have trunk groups requestmn |
only non-priority service.

Thereafter, the contmllér mforms the position link of

- the identity of the preferred trunk group and then receives
‘back from that connector a class-of-service indication

30

which indicates the type of service required by the call
on the preferred trunk circuit. The latter indication allows
the controller to initiate the selectmn of a por:ltlon capable B

' -of serving the call.

Following the selection of an 0perator pos1t1on the con-
troller establishes connections from the preferred trunk

circuit through a switching network in the posifion link -

'_ to the selected position. At approximately the same time,

other common control circuits are activated for llghtmg__f o

lamps at the operator position to inform the operator of
the service needed on the call. When. this service has been -

 furnished, the operator may effect the release of the con-

45

55

nections extending from her position through the pomtmn |

link to the calling trunk circuit and transfer supervision -
over the call to the latter circuit, Upon the completion of
the latter operatlon the 0perator is then free to serve an-

other call. -

A feature of this invention is the prowsmn of. a CO'l-

nector for initially connectmg a call from a communica-

tion line to an operator position on a routine basis for

service, facilities for controlling the connector to discon- .
nect that position from the line during the call, and means =
which may be thereafter operated by a signal received
from the line during the call for activating the connector
to reconnect that line to the position on a pI‘lDl'lty basis.
Another feature of the present invention is the provi-. -

sion of a connector which is responsive to the receipt of
a call on a communication line circuit for initially con-

necting that circuit to any one of a plurality of operator -

- positions for service, means for controlling the connector
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to disconnect the circuit from the position after the serv-
ice has been furnished, and means thereafter responsive to
a signal received from the circuit during the call for ac-
tivating the connector {o connect the circuit selectwe]y |
to any one of said pomtlons When operator assistance agam '-
is needed. - | -
'A further feature of my mventxon is the provision of

a group of trunks each of which is entitled to connections
to a plurality of operator. positions on both routine and

priority bases, a registration circuit for registering routine
requests received from any of the trunks, a selection cir-
cuit which is controlled by the registration circuit and s

responsive to a priority connection request from any one "
" of the trunks -for selecting the priority requesting trunk

for connection to any one of the operator positions be-

fore any of the trunks having a registered routire request, - o
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and a connector activated by the selection circuit for con-
necting each selected trunk to one of said positions.

Yet another feature of this invention is the provision
cf a plurality of trunk circuits each of which has a first
conductor used for requesting connections to operator
positions on a routine basis and a secoand conductor used
for requesting connections to the operator positions on
a priority basis and interconnecting means which is re-
sponsive fo the receipt of routine and priority connec-
tion requests from said conductors for interconnecting
each of the priority requesting circuits with a position
before interconnecting the routine connection requesting
circuits with the positions. -

Still another feature is the provision of a connector
which is activated by a plurality of trunk circuits upon the
receipt of calis therein, for successively establishing an
izitial connection from each of the calling circuits and
an operator position, facilities at each operator position
for etiecting the release of the initial connection between
that position and a calling circuit during periods when
operator assistance is not required, and means thereafter
responsive to a signal received from a disconnected cir-
cuit for operating the connector to connect the latter cir-
cuit to an operator position before any of the circuits
awaiting the establishment of an initial connection to an
operator position.

Another feature is the provision of eguipment for a
switching system, which equipment includes trunk circuits
each having a first conductor used for requesting routine
connecticns to any of a plurality of operator positions, a
second conductor used for requesting priorily connections
to any of the operator positions and means responsive to
the receipt of a call for applying a request signal io the
first conductor, an interconnecting network which is re-
sponsive to the receipt of the request signals from the
first conductors for interconnecting each of the requesting
trunk circnits with an individual one of the operator posi-
tions in a routine succession, facilities for releasing the
established interconnections between any of the trumk
circuits and an operator position during pericds of a call
when operator assistance is not required, and additional
means in each of the released trunk circuits for thereafter
selectively applying a priority request signal to its second
conductor when operator assistance again is required, for
activating the inferconnecting network to interconnect that

circnit with one of the positions before any one of the

trunk circuits requesting routine connections.

Another feature is the provision of equipment for a
switching system, which equipment comprises trunk cir-
cuits each having a first signaling means used for request-
ing connections to any of a plurality of operator posi-
tions on a routine basis, and a second signaling means
used for requesting connections to any of the operator
positions cn a priority basis, a position connector com-
prising switch means for connecting any one of said cir-
cuits to any of said positions and a pair of registers each
being individually associated with one of the signaling
means of each of the trunk circuits for registering the
routine and priority connection reaguests received from
these circuits, and means responsive to the registration of
routine and priority connection requests in said registers
for activating said switch means to connect each of the
trunk circuits having registered priority requests to an
operator position before any of the circuits having a reg-
istered roufine request.

A farther feature is the provision of equipment for a
telephone system, which equipment comprises groups of
trunk circuits, each of the groups being used for serving
a different class-of-call such as dial “O” or person-to-
person or ccin calls, a plurality of operator pocsitions
each being selectively preconditioned for serving prede-
termined ones of said classes-of-calls, a plurality of posi-
ion connectors each being individually asscciated with
a predetermined number of the trunk groups and each

comprising switch means operable for interconnecting
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said associated circuits with any of the operator positions,
means activaied by any omne of said associated trunk
circuits upon the receipt of a call therein for registering
a request by that trunk circuit for connection to one
of the operator positions, means for indicating the avail-
ability of said positions to serve the call in the requesting
trunk circuit and means controlled by the indicating
means and responsive to the activation of the registering
means for supplying a start signal to a common control
circuit when one of the positions is available to serve
the call, the contrel circuit then being effective to operate
the switch means to interconnect each of the circuits
having a register request with. one of the available
posiiions. |

Another feature 1s the provision of equipment for a
teiephone system which equipment includes groups of
trunk circuts, eacin of the groups being used for serving
a difierent class-of-call, a plurality of operator positiona
being seiectively preconditioned for serving predeter-
mined ones oI said classes-of-calls, each of the trunk
circuits having a first conductor used for requesting comn-
nections to the operator positions on a non-priority basis
and a second conductor used for requesting connections
to the positions on a priority basis, and a plurality of
position link connectors each of which is individually
assoclated with a predetermined number of the groups
of trunk circuits and each of which comprises a switching
network operable for interconnecting any one of the
associated trunk circuits with any one of the operator
positions, a pair of registers each individually associated
with one of the conductors of each of the associated
trunx circuiis for registering the non-priority and priority
connection requests, means responsive to the registration
of requests in the registers for identifying the classes-of-
calls served by the requesting circuits, means for indi-
cating the availability of the operator positions to serve
the calls 1n the requesting circuits, means controlied by
the indicating means and responsive to the registration
of a connection request in one of the registers for supply-
ing a start signal to one of a plurality of position link
controllers for initiating a sequence of circuit actions
which result in the operation of the swiiching network
t0 1interconnect the connection requesting trunk circuits
to available operator positions in a predetermined order.

Another feature directly related to the immediately
preceding one is the provision of a number of position
link controllers for serving a greater number ¢f position
link connectors. Each of these controllers comprises
means activated by a start signal from any one of the posi-
tion link connectors for storing the identity of each of
the groups of trunk circuits having a registered request,
means activated by the storing means for selecting priority
requesting trunk circuit and then non-priority requesting
trunk circuit 1n each of the latter trunk groups for con-
nection to an individual operator position, means operated
by the selecting means for receiving the identity of the |
class-of-call served by each selected circuit from the
identilying means of the associated position link con-
nector, means operated by the receiving means for select-
ing one of the operator positions available to serve the
call in the selected circuit, and means activated by the
position selecting means for activating the switch means
cf the position link connector to inierconnect the selected
trunk circuit with the selected position.

It is another feature of my invention that a position
link controlier serve the priority requesting trunk cir-
cuits and then the non-priority requesting trunk circuits
in a trunk group and thereafter advance to ancther trunk
group having priority and/or non-priority requesting
trunk circuits. |

An advantage of my invention over the prior art is
that a communication channel between a calling trunk
circuit and an operator position is efficiently used be-
cause it is not maintained during those periods of a

special service call when operator assistance is not needed.
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This =lso enables the operator position facilities to be

free to serve other calls instead of being tied up for the

duration of a special service call as in prior art arrange-
ments. Another advantase is that a trunk circuit may
selectively request connections to operator pOSIthHS on

both routine and priority bases. The provision. of the -
facilities whereby a trupk circuit may obtain priority

connections to an operator position over other trunk cir-
cuits is a salient advantage of the present invention for,
‘as in the exemplary embodiment, it enables the truﬂk:
circuit to be connected to an operator position with mini-
Cmum delay during the periods of a call when the calling
party is being charged for the call. |

The foregoing objects, features, and advantages, as
well as others, of this invention may become more

apparent from a reading of the followzncr dGSCI‘II‘EIOB with

reference to the drawmg in which:

FIG. 1 shows, in block dlagram form, the equipment
of a tandem telephone system in which the equipment
illustrative of the principles of the present invention has

bzen embodied; |
FIG. 2 is a block diagram deylctmg the eqmpment of

. the illustrative embodiment and CGIIIPI‘I"BS a group of ten
position link connectors employed in the tandem system.

- for connecting 500 incoming trunk circuits to 66 operator
positions through position control circuits and posttion
 circuits under the control of three positicn link con-
trollers, a traffic regulator, and a key control positio
control circuit; o |
FIGS. 3-13, inclusive, show in block and schematic

" form the essential circuit details of an incoming dial “0”

trunk circuit, a special service trunk circuit, a position
link connector, a position link controller and a traffic

| "*eﬁulator compnsmﬂr the equipiment utilized for connect-

- ing incoming calls to operators on bmh non—prmnty and

| prfouty bases; and
| HG 14 depicts the p031t10n in which FIGS. 1, 2 and

- gystem whercin common centrol

10

)
0

30 4

a3
] |

—i3 should be placed to show the cooperaﬁon betwem

| lhe eqmpment units.
t is noted that FIGS. 3-13 employ typ of schematic
nmatiOﬂ referred to as “detached-contact” in which an
crossing a line represents a normally cpened contfact
_. 0.; a relay and a bar crossing a line represents a normaliy
ciosed contact of a relay; “normally” referring to the un-

“operated condiiion of a relay. The principles of this type
of notation are described in an article entitled “An im- -

proved Deﬁchad—Con’ract-T},fph chematic Circult HDraw-
ing” by F. T. Meyer in the September 1955 publication
of the American Institute of Electrical Engineers (AIEE)

‘Transactions, Communications. and Eler;tmmcs, vol. 74,

 pages 505-513. |
~ Bach relay contact 1s designated in the drawmg in a

manner which indicates the relay of which it 1s a part .

and ‘as well uniquely identifies it with respect to other
contacts of the relay. For egample referring to rzaiay
contact M88-1 on FIG. 3, it is noted that the “MEo”
position of the deswna..mn mdlcates that it is controlied
.b},r relay M88 of FIG. 3 and the “_1* uniquely identifies
it with respect to the other contact M&9-2 of relay I‘ﬁ o0,
the latter contact being shown on FIG. 4.

~ In the drawing, simplified schematic circuit p'nterns
of relay comacts which are known in the art as symmeiric
have been depicted in the drawing in block dlagiam
form. According io s! uch patterns, the contacts are ar-
ranged to furnish one output signal if a certain combina-
‘tion of relays is operated at the same time, For exampie,
FiG. 10 shows two symmetrics disciosad in block dia-
aram form. In the one symmetric associated with the relay
ATK of FIG. 10, a ground signal wili be upphﬂd to the

winding of relay ATX through the ﬂymmmmr of contacts

on the five relavs AT8-AT4 of FIG. 10 if one and cnly
~ one of the latter relays is operated. In the symmetric asso-
© ciated with the relays AGK and AGXA of FIG. 10, a
ground signal will be applied to the windings of the latter
relays if one and only one of the ten relays AGG-AGY of.
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 One appearance is on the trunk link frame TLF and 13
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FIGS. 1 and 2.
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FIG. 10 is operated. The geometric conﬁgul ations of the -
contacts in each of the blocks used in the prushnt draw-
inz are not shown, for they are well known in the art.
For details on the construction of such configurations,
reference may be made to Keister, Ritchie, and Wash-
burn, “The Design of Switching Circuits” (5th ed. 1951).
YThe equlpment of the present inveation may be advan-
tagcously incorporated in an automatic tandem telephone
circuits are empiocyed
to coaire] the estabiizhment of calls through a swiiching
network. One such system is disclosed in R. B. Curt Lls

natent application Ser. Mo. 218,275 filed concurrent!
herewith. It is to be understeced, however, that the pr esent

invention 1is not hmlt....,d to use with a telephone systam--
of this type, but that it may also be utilized with 0..[161'_
types of switching systems, such as local and toll syste |
Thz ¢quipment illustrative of the principles of ‘t‘*fe

sent invention has been
of the type disclosed in the cue{i_Cu*t}s application {here-
inafter referred to as the Curtis ref IERCE‘J} it is par-'_
ucmarly concerned with the appa.rabt.% in the dial “0O”

trunk circuits, the special service trunk circutts, the roq—
tion link connector and pmmon link controller circuiis,
as well as the other circuits shown in heavy lines on
The other eguipment units are neither
shown nor described in detail hereln € xcept where neces-

sary for a complete understanding of the invention. Struc-

tural details of the traffic regulator circuit are set fﬁlth -
1r1 the C. . Germanton patent application Ser. No. 318,-
127 filed concurrently herewith. The cited Curtis and
Germamon applications may oe consulted for a complete
understanding of the construction and operation of the
units not coverea in detail her¢in. |

GENERAL DESCE iIPTION

Thu-buneral O"““’"EL;I?EHOI} of the. pr1nc1pal eqLipmmt

units of the illustrative embodiment of my invention will

now be described with refersnce to FIGS. 1 and 2. The'
crossbar tandem system as disclosed in the aforementioned
Curtis application is designed to serve sgveral different
classes-of-calls, such as dial “C” assistance calls and other
special service calls, such as persen-to-person and coin
calls. Such calls are extended to the tandem systefn frem_
an originating office, such as office OR, via incoming -
trunks, such as the dial “O” and special service trunks
TKS) and TK94. Each of the latter trunks is illustrative
of the numerous trunks provided in a fully equippzd
tandem system for serving each of the different classes-
of-calls. The trunks TKO$ and TK94 are terminated indi-
vidually in the incoming trunk Circuits TC8S and TC24.

" Each of the latter trunk circuits has five major appear-
ances in the swnchmg network of the tandem system..

usad for establishing the talmnﬂ' connections between the

calling and called stations. A semnd appearance. is on the

sender link SL aznd is used for passing information to
and from the common control equipment, such as the

sender S and marker M, of the system. Another appear-

ance is in the call data recording equipment CDR and
1s - usfﬁd for recordine the details required for charging
for calls. A fourth appearance is in the data ir ansfer cir-
cuit DT and is used for facilitating the interchange of
data among the trunk circuits, common control. circuits,

and the position LOIltI‘Ol circuits, such as circuit PCC.
The fifth appearance is in the operator pOSIuG‘l link con-
nector circuit, such as circuit PL{, ‘and is used for con-
nccting the trunk circuits to operamr *10511:10115 on 11011-
priority and priority bases. o

Ta this illustrative embodiment of. my invention, thf*'_

dial “O” and special service trunk circuits, such as c¢ir-

cuits TCEO-TC24, are segregated according to the class-
of-calls which they serve. There is a maxunum of ten
groups in each position link connecior. Each such group

comprises only trunk circuits that serve the same class

of-call. There are five trunk circuits in each trunk group.

embodied in a tandem system
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This arrangement facilitates the control over the circuit
operations 1nvolved in interconnecting the trunk circuits
with operator positions and permits the circuits in each
class-of-service group to be served on an equitable basis.

For requesting connections to the operator positions
on non-priority and priority bases, each of the dial “O”
and special service trunk circuits, such as circuits TCH0—
TC9%4, i1s equipped with non-priority and priority start
leads, such as the leads NPSO-NPS9%4 and PS@-PS94, re-
spectively., The trunk circuits may selectively request
connections to the operator positions either on a non-
priority basis or a priority basis by applying a service
request signal to the appropriate non-priority or priority
start lead.

It may be seen in FIG. 2 that the position link con-
nector and the position link controller circuits, such as
circuits PLY and LCO, together provide the means for
interconnecting the dial “O” and special service trunk
circuits, such as circuits TC80-TC94, with operator posi-
tions, such as positions OP1 and OP66, via position con-
tro! circuits and position circuits, such as the circunits
PCC and PC. The position link connectors comprise the
actual interconnecting means while the position link con-
troller, as its name implies, controls the operations of a
position link in such a fashion that all of the calling
trunk circuits are interconnected with operator positions
on an eqguitable basis.

The position link, such as link PLO, includes individual
non-priority and priority registers, such as the registers
NPR1I-NPR1) and PR1-PR19 of FIG. 2, for each of the
class-of-service trunk groups for registering non-priority

and priority service requests received from the associated

fifty trunk circuvits. Non-priority requests are received
from the dial “O” and special service trunk circuits over
the leads NPS5-- and are applied to the non-priority regis-
ters, such as registers NPR1-NPR10, through the individ-
ual class-of-service gate circunits, such as the circuits
CGI1-CG10. Each of these gate circuits is controlled by
a trafric regulator circuit TR in order to insure that the
dial “0” and special service calls received by the incom-
ing trunk circuits are served in the approximate order in
wilch they are presented for service.

Priority service requests from dial “O” and special
service trunk circuits are received over the priority start
leads PS-- and are registered in priority registers, such
as the registers PR1-PR180, independently of the gating
system employed for the registration of non-priority re-
quests. As a consequence, the latter registers are effec-
tive, as hereinafter explained, to activate a position link

controller for allowing the priority requesting trunk cir- -

cuits in a given trunk group to be interconnected with
operator positions before any of the non-priority request-
ing trunk circuits in the same group.

As 1s indicated in FIG. 2, each position link connector
in the presently disclosed embodiment has a maximum
of fifty trunk circuits connected to its input and 198 posi-
-tion locps connected to its output. Illustrative of the lat-
ter arrangement 1s the connection of the trunk circuits
TCOO-TCS4 (fifty trunk circuits) to the input of the
position link PL® and the pcsition loops L.0-1.197 to the
output of link PL9. For connecting the trunk circuit
information and control leads, such as the leads of the
cables ICCO and ICC3%4 of FIG. 2, to the position loops,
each position link employs a three-stage crossbar switch
network comprising a primary, secondary, and tertiary
switching stage, such as the stages PR1, SEC and TER
11 the position Iink PLO of FIG. 2. The linkages connect-
ing the primary and secondary stages PR1 and SEC are
designated A links and the linkages connecting the sec-

ondary and tertiary stage SEC and TER are designated
B Ilinks.

The position link connector circuit, such as circuit
PLO, may be referred to for simplicity in the following
description as position link PLO or as link PLO. Ac-
cordingly, this terminology is used extensively through-
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out the remainder of the specification. The position links
are arranged together into link groups, each of which
comprises ten position links. An arrangement of the posi-
tion links forming cne such link group and the associa-
tion of those links with incoming trunk circuits, posi-
tion link controllers, operator positions, a traffic regulator
and other control circuits is illustrated in FIG. 2. Three
link controllers are provided for each link group to con-
trol the ten position links. Preference and allotter circuits
(not shown) are included in each of these link control-
lers to insure that equitable service is given to the incom-
ing call traiffic on each position link of a group as well
as to insure that the incoming calls will be equitably dis-
tributed to the available positions. |

As 1s illustrated in FIG. 2, a group of 66 operator

posttions is connected to the ten position link PLO—PLS

of a link group via individual position circuits and posi-
tion control circuits as well as the aforementioned 128
position lcops. The latter loops are divided into 66

groups, each of which comprises three loops. A loop

group, such as group LG1 comprising the loops 1.0-12,
is individually associated with one of the 66 position con-
trol circuits, such as circuit PCC. Thus, a link group
serves to interconnect any one of 500 incoming trunk
circuits with any one of 66 position control circuits via
198 position loops. | |

Each operator is provided with a position unit, such
as unit PU1 of FIG. 2, which comprises a position con-
trol circuit and a position circuit. These circuits, together
with the equipment at the operator position, provide three
locp circuits whereby an operator may serve calls. A
position control circuit, such as circuit PCC of FIG. 2,

1includes facilities for automatically conditioning each of

the associated loops for connecting calls one-by-one
through the position circuit to the operator position. The
control circuit also comprises apparatus for enabling an
operator to connect her telephone to any calling loop.
and to place a hold condition on any calling lcop while
she serves a call on ancther loop. A key-control position
control circuit, such as circuit KCP of FIG. 2 is provided
for each link group and is used for selectively precondi-
tioning the control circuits of the position units PUI—
PUES for serving one of the different classes-of-calls re-
ceivable from the incoming trunk circuits.
The position control circuit PCC, the position circuit
PC and the operator position OP1 are shown to comprise
three different equipment units, rather than cne, only be-
cause each of the three may be physically separated from
the other two by varyine distances depending upon the
requirements of the office. However, for simplicity in dis-
cussion and ease of understanding, these three circuits
may be generically referred to as the operator position
circuit. | |

An operator can actively serve only cne call at a time
in this exemplary embodiment even though three loops,
such as loops LO-L2 are provided. In addition, when an
operator is actively serving a call on one loop, the pOsi-
tion link appearances of the remaining two loops will
appear busy and no cails will be offered to these loops
at that time. Three loop circuits are provided for each
position because, on some of the calls, the calling loop
may be utilized for the entire duration of the calll Ae-
cordingly, if only one loop circuit was provided and
it was utilized for serving such a call, the operator would
be idle and would have no functions to periorm for the
duration of the call after she had completed the services
required of her in connection with the establishment of
that call. By providing the three position loops, a call
can be offered to any idle loop while another loon in
the same group is being utilized on another call for which
the operator has completed the active servicing thereof.
To facilitate the serving of such a call on the idle
or unused loop, the position control circuit changes the
busy condition on the position link appearances of the
unused loops to an idle condition after the operator com-
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pletes the active servicing of a call. Thus, the serving
of the 198 position loop circuits by 66 operator positions
enables a plurality of incoming calls to be extended to
and served by a plurality of operators with a minimum
of waiting time between calls. - -

" A traffic regulator circuit, such as circuit TR of FIG. 2,
regulates the equitable distribution of calls from all trunk
groups in the same link group to the operator positions.
The regulator controls the distribution by ascertaining
the service demands by the various incoming trunk cir-
cuits as well as the availability of operator positions to

3,364,313
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serve these demands. It accomplishes the regulation by

~ controlling the gate circuits, such as circuits CGI-CGid
of FIG. 2, associated with the mon-priority registers in
‘the position link, and by controlling the position availa-

~ bility signals which it supplies to those position links.
The regulator comprises facilities for controlling the

gate circuits to admit service requests from a group of
calling trunk circuits into the non-priority registers in the
position link in order that the trunk circuits may be con-
nected on a non-priority basis to the operator positions.
After the requests have been admitted and registered, the
regulator closes the gates in all ten position links con-
trolled by the regulator to lock out from these links all
other trunk circuits which are in the same class-of-service
trunk groups as the circuits having already registered noa-

- priority Tequests and which may subsequently request

 non-priority connections to operator positions. This 1n-
sures that incoming calls requesting the same class-of-
service are served in the approximate order in which they
are received at the tandem office. After the closure of
the latter class-of-service gates, the regulator allows non-
priority service requests from trunk circuits in other
class-of-service groups to be admitted and registered in
the position links and these latter trunk circuits may
- compete for connections to the operator positions with
‘the other trunk circuits which have previously registered
non-priority service requests. | | |

The traffic regulator also comprises circuitry which
cooperates with all of the associated position links and
link controllers to provide for the connection of trunk
circuits to operator positions on a priority basis. When a
~ trunk circuit requests priority service, the regulator cir-
cuitry is activated to make all operator positions appear
busy to all position links which are not associated with a
trunk circuit requesting priority service, while at the same
time allowing the available positions to appear idle to the
position link associated with the priority requesting {runk

12 o
are essentially the same for the dial “O” and special
service trunk circuits. Additionally, let it be assumed that |
the call data recording is to be accomplished at the tan- i
dem office and that the originating office OR is not
equipped for automatic cailing number " identification
(ANI). As a result, such a call will be routed to an
operator at the tandem office and she must orally obtain

the calling station number from the caller. Such a call

is referred to as a dial “O” non-ANI call in the afore-
mentioned Curtis reference. | |

" On a dial “O” call, this particular originating office

"OR recognizes from the dialing of the initial digit

that the called station digits will not be dialed by the

- calling party, and it immediately establishes connections

to a trunk, for example trunk TKG0, extending to the

tandem office. The call is then received in the dial “O”

trunk circuit TC90 which exclusively serves calls of this

type and which immediately upon its seizure requests -

20
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connections to an operator position on a non-priority
basis by applying a service request signal to the non-
priority start lead NPSO. | e
If no other dial “O” trunk circuit in the same link
oroup as trunk circuit TC80 has previously requested,

and is yet awaiting, connections to an operator position,

the dial “Q” class-of-service gate circuit CG1 of FIG.
2 in the position link PL$ admits the non-priority re-
quest from trunk circuit TCO0% 1ato the non-priority reg-
ister NPR1 for regisiration. On the other hand, if an-
other dial “O” trunk circuit in the same link group as
circuit TC0O has previously registered a request in the

-~ register NPR1 and it has not been connected to an op-

40

erator position, the gate circuit CG1 will have been acti-

vated by the traffic regulator TR of FIG. 2 to block the

registration of the -non:priority request from circuit
TCES until after the previously registered request has.
been served. I | |
After the service request from trunk circuit TCE) has
been admitted and registered, the other control circuits
of the position link PL@ are activated to send class mark
data to the traffic regulator TR for informing it that a
dial “O” class-of-service has been requested. This data
enables regulator TR to activate the class-of-service gate
circuit CG1 and the other gate circuits, which correspond

 to the gate circuit CG1, in all ten position link connect-
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circuit. As a result, the priority requesting trunk circuit

is connected through a position link to an available posi-

‘tion before any trunk circuit requesting nON-priority serv-

~ice, as hereinafter explained. -
. Non-priority .re'quest |

 Referring to FIGS. 1 and 2, a general description is

- now presented of the manner in which the incoming trunk

circuits are connected through a position link to available
operator positions on a non-priority basis. 1t is presently
contemplated that each calling customer will dial a direct-
ing digit or code to enable the originating office OR to
determine whether dial “O” operator assistance of special
“service is required on the call, and to route it to the
tandem office over the appropriate one of the trunks, such
 as trunks TK86-TK94. The specific dialing routine em-

‘ployed for any of the calls beyonds upon a number of
factors - including whether or not a call may be com-
pleted on a customer-dialed basis to the called station.

For simplifying the description of the non-priority
service features of the present invention, as well as the
“priority service features described in the next section, it '1s
convenient to describe the manner in which a dial “G”
call is served. This description will serve as well to
explain the manner in which the other special service

trunk circuits are connected to cperator positions on non- -
~ priority and priority bases since the circuit operations
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ors of the link group. When activated, these gates tempo-
rarily block the registration of non-priority service re- -
quests from all other dial “O” trunk circuits (not shown)
which may subsequently request non-priority connections
to operator positions while the trunk circuit TCOO0 i
awaiting such connections. The blocking condition then

- persists until after the servicing of the request from trunk

circuit TC08 and all of the non-priority requests which

- may have been simultaneously registered in the dial “O”
non-priority registers for other dial “O” trunk circuits -
in the same link group. This gating system insures that

the calls requesting the same class-of-service are served
in the approximate order in which they are presented for -
service. | o | S

Before explaining further details of the manner in which

the dial “O” call in trunk circuit TCO00 is extended to an

opeartor position, it is advisable to explain that the traffic
regulator TR maintains a constant check on all 66 po-

- sition control circuits, such as circuit PCC, to ascertain

70

if operator positions are available to serve the different
classes-of-calls. It may be recalled that the operator po-
sitions are selectively preconditioned for serving some

or all of the classes-of-calls under control of the key-
control position control circuit KCP. This checking op-
eration provides for the efficient use of the associated

" three link controllers., The efficiency is achieved because -

the regulator TR, after it has checked the availability

‘of the positions, sends position availability signals to all o

ten position links and accordingly allows each ‘such link

5 to seize one of the three controllers only if an operator
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s available to serve a call on a trunk circuit having a
request registered to that link. |

Thus, 1f a non-priority request from a first trunk cir-
cutf, such as a dial “O” trunk circuit, is registered in a
first position link and the call on that circuit cannot be
served due to the unavailability of an appropriate op-
erator position to serve dial “O” calls, the regulator pre-
vents that position link from seizing an idle link control-
ler until after an appropriate position becomes avail-
able. On the other hand, however, if a second trunk cir-
cuit request, such as a request from a special service trunk
circuit, is thereafter registered in a second position link
in the same link group and a position is available to
serve the call on that trunk circuit but not the call on
the first dial “O” trunk circuit, the regulator TR allows
the second, but not the first, position link to seize an
idle link controller. This mode of operation prevents the
unnecessary tie-up of the link controllers by trunk cir-
cuits which cannot be served. In addition, it increases the

speed of establishing connections and insures that calls .

are served quickly when there are operator positions
available to serve them.

Returning now to the description of the manner in
which the trunk circuit TC89 is connected to an opera-
tor position on a non-priority basis, it is noted that when
the regulator TR informs the position link PLQ that at
least one position is available to serve the call on trunk
circuit TCH0, the link PLO seizes an idle link controller,
for example controlier LCS8, and transfers to it the iden-
tity of trunk circuit TCO6 together with all other trunk
circuits on that link which are currently requesting con-
nections on a non-priority basis to available operator po-
sitions. Controller LC6 then selects the most preferred
class-of-service trunk group from among those requesting
~the non-priority service and then selects the most pre-
ferred calling trunk circuit, for example circuit TCO90,
within the selected group for connections to an available
position. It should be kept in mind at this point that, in
making the trunk group selection, no priority service re-
quests are in the system at that time. Thereafter, the con-
troller LCG informs the position link PL8 that trunk cir-
-cuit TCB0 is to be served. In return, that link transmits
back to the controller LC8 a dial “O” class-of-service in-
dication for trunk circuit TCO0 for enabling the con-
troller LC9 to initiate the selection of an appropriate op-
erator position to serve the call.

Alter selecting an available operator position, for ex-
ample position OP1, controller LLC§ scans all possible
communication channels through the primary, secondary
and tertiary switching stages PR1, SEC and TER and A
and B links of the position link PL0 to find an idje chan-
nel capable of interconnmecting trunk circuit TC00 with
an 1dle one of the three locps to position OPi. When
an idle channel has been found, controller LCO activates
the stages PR1, SEC and TER to interconnect trunk cir-
cuit TCHY and a position loop circuit through the posi-
tion control circuit PCC and position circuit PC to pOsi-
tion OP1. Controller LCG then releases. At the same
time, the position control circuit PCC seizes the data
transfer circvit DT, which then intercomnects the trunk
circuit TC88 with control circuit PCC in order that cir-
cuit TC60 may transmit class mark information to cir-
cuit PCC. Shortly afterwards, the data transfer circuit
1eleases. The established connections are thereafter held
under the control of the control circuit PCC.

Following the interconnection of trunk circuit TCGH
and control circuit PCC, the operator telephone (not
shown) is operatively associated with the call connec-
tions and a tone signal is sent from circuit PCC to that
telephone ifor alerting the operator to the call. Af the
same time, indicator lamps (not shown) are lit at the
posiilon to notify the operator of the class-of-call to be
served and the identity of the loop engaged for that call.
The operator may now orally request from the calling
party both the calling and called station numbers -and key
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both of these numbers into registers (not shown) at her
position. She then depresses a position key (not shown)
which causes the trunk circuit TCO$ to seize a sender,
for example sender S, through the sender link SI. The
depressed position key (not shown) also causes the data
transfer circuit DT to interconnect the trunk circuit
TCO%, the position of OP1 and the sender S in order that
the calling and called numbers and other information reg-
iscered in the position control circuit PCC may be trans-
mitied to the sender S of FIG. 1.

In response to the successful receipt of the call infor-
mation in the sender S, the data transfer circuit DT is
released. At the same time, sender S seizes a marker, such
as marker M, via the marker connector MC, and trans-
mits to marker M the information it needs to extend cail
connections from trunk circuit TC§Q. Marker M selects
an idle outgoing trunk circuit, for example circuit OTC.
extending to the called destination and then selects and
closes connections between trunk circuits TCE®® and
OTC via the trunk link and office link frames TLF and
OLF. Once the latter connections are established, mark-
er M releases and sender S outpuises to the next tefe-
phone office the information required by that office to
complete the call. The sender S then releases, thereby
leaving the connections within the tandem office under
control of the trunk circuit TC®9.

While the last-mentioned circuit operations are in
progress, the cperator may depress a key at her position
to 1nitiate the recording of the proper call charges in the
call data recording equipment CDR in a manner dis-
cussed in the Curtis reference and then to release the loop
circuit connecting her position to the call connections.
Upon the release of this loop circuit, another call may
be connected thereto in 2 manner as described in the fore-
going paragraphs. As a result of releasing the loop cir-
cuit, that circuit 18 not tied up during the periods when

operator assistance is not required by the customer and
the operator is free to utilize these facilities to serve an-

other call while the just-served call is in progress. In the
event that the customer involved on the latter call again
requires assistance, she may recall the same or another
operator and be connected to the latter operator’s posi-
tion on a priority basis.

Priority request

~After the call connections have been established
through the trunk circuit TC80 to the called station, the
calling party again may request operator assistance by
momentarily depressing the telephone swiichhook, or
button, to send a transient on-hook signal to circuit
TCO00. The latter circuit then requests connections to an
operator on a priority basis by applying a signal to the
priority start lead PS® of FIG. 1. This priority request
signal 1S sent to the position link PL$ and is registered in
the dial “C” priority register PR1 independently of the
gating system used for the previously described non-
priority service. After the priority request has been reg-
istered, the other control circuits of the position link
PLO activate the traffic regulator TR which then makes
all operator positions appear busy to the position links in
the same link group that are not engaged in serving pri-

~ority requests. Consequently, none of the latter position

links can seize a position link controller for serving a
non-priority request until after all of the priority request-
ing trunk circuits have been connected to cperator posi-

tions. In addition, the traffic regulator TR activates the
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control gates for the non-priority registers associated with
the dial “O” trunk circuits on all position links PLE-PL2
to block the subsequent registration of non-priority re-
quests from these registers until after the priority re-
questing trunk circuit TC8§ has been interconnected with
an operator position.

When there is a position available to serve a priority
request, the regulator TR enables a preferred one of the
position links having a registered priority request to scize
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" an available position link controller. On the Gther-_hand,-:
however, if all three controllers, LCO-LC2Z are in the

process’ of completing connections between incoming
~trunk circuits and operator positions at the time that the
 priority reguest is presented by trunk circuit TCOQ, the

regulator TR informs the controllers LC6-LC2 that a -

priority request is awaiting service. Each of the control-

" lers then completes the connections through the position

. link for the request which it is in the process of Serving
" and, if no priority request has been registered in that posi-
. tion link then releases itself from that link. .
~ Once a position link controller; for example controller

LCO, becomes available to serve a priority request 1n an-
other position link, it is connected to that link, for exam-
~ ple link PLO, and then selects the most preferred trunk
eroup requesting priority service on link PLY as well as
the most preferred trunk circuit, for example circuit
- TCeY, within the selected group for connections to an

it
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permits a small number of operator position loops fo -
serve a plurality of different classes-of-calls with increased

speed and efficiency as well as without unnecessary tie-
up of the locop circuits during periods of calls when oper- -
ator assistance is not required. . R

DETAILED DESCRIPTION

" Referring now to FIGS. 3-13, a detailed description
will be presented of the circuit operations involved in pro-
viding incoming trunk circuits with connections to opera-
tor positions on non-priority and priority service bases.
The description is directed only to those circuit details

~ necessary for a clear understanding of the present inven-

15

operator position. Thereafter, the controller informs the

position link PL@ that trunk circuit TCO0 is to be served.
Link PL9 thereupon returns a dial “O” class-of-service
indication for trunk circuit TC68 for enabling the con-
troller LCO to initiate the selection of an appropriate
operator position to serve the call. -

After an available position, for example position OP66,

‘has been selected, controller LC8 finds and establishes a

communication channel through the switching stages PR1,

20

EC and TER and the A and B links of position link PLO
to an idle position loop extending to the position control.

circuit (not shown) of position unit PU66. Controller
' 1.CO is then released. Meanwhile, the position control cir-
cuit is activated to seize the data transfer circuit DT which
then interconnects the trunk circuit TC08 and the position
control circuit (not shown) of the rosition unit PU66 in
order that circuit TC99 may transmit to that control cir-
‘cuit (not shown) the class mark information and other
sienals indicating that the calling party is recalling for
operator assistance. The data transfer circuit DT is then
released. - | | |

After the trunk circuit TC00 has been interconnected-
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with the position control circuit (not shown) of unit

- PU66, the operator telephone (not shown) 1s operatively
associated with the call connections and, a tone signal 18

sent to that telephone for alerting the operator fo the call.
Meanwhile, an indicator lamp at position OP66 is lighted

at g flashing rate to inform the operator that the calling
narty is recalling for operator assistance on a designated
 one of the position loops. The operator may then proceed

‘to converse with the caller and furnish the requested
~ service. When this service has been provided, the operator

tion. Other circuit details necessary to integrate the pres-

‘ent invention into an operating tandem telephone system

are disclosed in the aforementioned Curtis reference. Ac- -
cordingly, only certain of the structural details of the

‘dial O and special service trunk circuits, position link con~ -

nector, position link controller, and the traf]
are shown in FIGHS. 3-13. L

Included in the operate paths of a number of relays -
disclosed in FIGS. 3-13 are contacts of relays whose
operating windings are not shown in these figures in order

ic regulator -

to simplify the drawing. For example, the windings for

the relays GDPB and GDNA are not shown in the draw-
ing but their contacts are shown on such figures as 11

and 13 as GDNA-1, GDPB-1 and the like. These relay
windings and others that are not shown herein, are dis-

closed in the Curtis reference.

In the preceding general description, it was mentioned -

that incoming dial O and special service trunk circuits. -

are segregated in the position link connectors according
to their class-of-service. These trunk circuits are grouped
together on the position link into groups called pentads,
each of which comprises five trunk circuits, all of which

serve the same class-of-calls. Illustrative of such a trunk

circuit grouping is the grouping of the dial O trunk cir-
cuits TC89-TCO4 and the special service trunk circuits
TCS9-TC94 in FIG. 3. Each position link comprises ten
such trunk circuit groups and thereby provides for the .
termination of 50 incoming trunk circuits. | |

Each designation of a trunk circuit includes a number

- comprising a digit indicating the trunk circuit group info

" which it has been placed and a digit which uniquely iden-

tifies it within that group. To iilustrate, the designation

of trunk circuit TC06 includes the number ¢¢ which com-

~ prises the first digit 0 to indicate the trunk circuit group

50

depresses a key (not shown) to cause the release of the

‘channel through the position link PLG, position control
circuit and the position circuit of unit PU6S, and thereby
 cause the disconnection-of position OP&$6, from the call
- connections. Supervision over the call connections in the
candem office is thereafter retained by trunk circuit TCO0
- until the termination of the call.

If for some reason operator assistance 1s subsequently

required at any time during the call, the customer may
again recall for an operator in a manner as just described
and be connected on a priority basis fo an operator
position. | o

in summary of the foregoing description, it may be

emphasized that the equipment of this exemplary emn
bodiment of my invention enables a single trunk circuit

-
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9 and the last digit § to identify the trunk circuit within
the group 0. Similarly, the designation of trunk circuit
TC%4 includes the number 94 wherein the digit 9 1ndi-

cates that the trunk circuit has been placed in the last

trunk circuit group 9 on the position link PLO and the -

digit 4 identifies the circuit within group 9. o

This detailed description will now commence at the
point where a trunk circuit requests non-priority con-
nections to an operator position. For a detailed description

of the circuit operations which precede the trunk circuit

~ request for non-priority connections to an operator PO3i-

tion, reference may be made to the aforementioned Curtis
reference. For simplifying the description -of the non-
priority and priority service features of the present in-

~ vention, it is deemed convenient to describe the manner

to request connections to operator positions on both

“priority . and ncn-priority bases. Furthermore, the ex-
emplary equipment enables a trunk to be connected to
an operator position on a non-priority basis when the
trunk first receives an incoming call, to be disconnected
from that position during periods of the call when opera-

in which the dial O trunk circuit TC00 requests non-

priority and priority connections to an operaior position.

Registering a non-priority request

When trunk circuit TC00 receives a call from the orig-

inating office OR of FIG. 1, it immediately activates the
. position request relay PR (not shown) in a manner as

~ tor assistance is not required and to be subsequently recon-

~ nected to the same or another operator position on a

priority basis at any time during the call when operator
assistance again is required. In addition, the equipment

disclosed in the Curtis reference to indicate that an opera- .
tor is required to service the call. Upon operating, the

relay PR activates its contact PR-1 of FIG. 3 to apply

ground potential through contacts PA-1 and D-1 to the
non-priority start-lead NPSO and thereby present the non-

priority request to the position link PLO. If no other dial
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“O” trunk circuit in the same link group ds titick circuit
TCO00 has previously requested, and is yet awaiting, con-
nections to an operator position, the gate relay GO of
FIG. 5 is the dial “O” class-of-service gate circuit CG1 will
be in its nnoperated condition to enable the ground on lead
NPSO of FIG. 3 to be extended through contact G0-1
and the winding of relay MO0 in the non-priority register
NPR1 to the negative potential P1 for operating relay M00
and thereby registering the non-priority request. When
relay MO0 is operated, it completes a locking path for it-
self through its contact M(0-1 to the ground on lead
NPSO to insure that relay MO0 remains operated after
the gate relay GO is operated as hereinafter explained.
On the other hand, if another dial “Q” trunk circuit in
the same link group as circuit TC0® has previously regis-
tered a request in a non-priority register and that other
trunk circuit has not been connected to an operator posi-
tion, the gate relay GO will be operated, as hereinafter
explained, to open all of its contacts, such as contact G0-1.
As a consequence, these contacts remain open to block
the registration of the non-priority request from circuit

10

TCO00 and all non-priority requests subsequently received

from other dial “O” trunk circuits in the same link group
until after the previously registered request has been
served.

After relay M09 has been operated, if there is at least
one path available for connecting trunk circuit TCO00
through the primary switching stage PRI of FIG. 1 and
an A link to the secondary switching stage SEC, at least
one of the crossbar switch hold magnets PHO-PH3 (not
shown) associated with the circuit TCO00 will be in the un-
operated condition and one of the associated hold magnet
off-normal contacts PH0-1 through PH3-1 of FIG. 4 will
be closed in a manner disclosed in the aforementioned
Curtis reference. As a consequence, upon the operation
of relay MO0 of FIG. 3, a circuit path is completed in
FIG. 4 for operating the non-priority start relay STO.
This path is from the negative potential P2 through the
winding of relay STO0, contact M00-2, and at least one
hold magnet off-normal contact PH-- to ground.

Following the operation of relay ST0, a path is com-
pleted for operating the calls-waiting relay CWO0 in the
traffic regulator TR of FIG. 5 to indicate the dial “O”
calls are awaiting service. The path is from ground
through contact ST0-1, a cross-connection field and the
winding of relay CWO0 to the negative potential P3. Upon
operating, relay CWQ activates the gate relays GO, such
as relay GO of FIG. 5, in the dial “O” class-of-service
gate circuits CG1 in all position links over the paths in
parallel from ground through the windings of the relays
GO0 and the contacts D0-1, CW0-1 and GA-1 to the
negative potential P4. In the present embodiment, it is
assumed that dial “O” trunks appear in trunk group @ on
each of the position links PLO-PL9. This assumption,
however, may be varied to suit the traffic requirements
of each office and to equalize wear of the switching equip-
ment. As a result of the operations of the relays G6 in
all position links in the same link group, the contacts of
these GO relays are opened to prevent the registration of
any subsequent request for non-priority service from dial
“O” trunk circuits on any position link in this link group
until all of the presently registered dial “O” non-priority
requests have been served.

Before describing the other circuit operations that oc-
cur in connection with the call on trunk circuit TCO00, it
is advisable to explain that the special service trunk cir-
cuits served by the link group serving trunk circuit TC00
may effect the registration of non-priority requests at this
time. For example, the trunk circuit TC94 of FIG. 3,
upon receiving an incoming call, will operate its position
request relay PR (not shown) to initiate the registration
of a non-priority request in the special service non-priority
register NPR9 of FIG. 3. When the latter relay (not
shown) is operated, ground is applied through contacts
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NPS9%4. If ne other special service triink circuit in the
same link group as circuit T€94 has previously requested,
and is yet awaiting, connections to an operator position,
the special service class-of-service gate circuit CG10 in
the position link PL$ will be in its unoperated condition
for enabling the ground on lead NPS24 to be extended
through contact G9-1 and the winding of relay M94 to
the negative potential P5 for operating the relay M94 and
thereby registering the non-priority request. Upon oper-
ating, relay M9%4 locks through contact M94-1 to the
ground on lead NPS%4. On the other hand, if another spe-
cial service trunk circuit in the same link group as circuit
TC94 has previously registered a request in the register
NPR9 and it has not been connected to an operator posi-
tion, the gate relay G9 of FIG. 5 will have been operated
at the time the non-priority request from trunk circuit
TC94 1s received, to open contact G9-1 and thereby block
the registration of the non-priority request from circuit
TC%4. |

Following the operation of relay M94, if there is a
path available for interconnecting the trunk circuit TC94
with the secondary switching stage SEC via the primary
switching stage PRI and an A link of FIG. 1, the primary
stage crossbar switch hold magnets PH16-PH12 (not
shown) will be in their unoperated condilion and the
associated off-normal contacts PH16—1 through PH19-1
will be closed as described in the Curtis reference. Ac-
cordingly, upon the operation of relay M4, a path will be
completed in FIG. 4 for operating the non-priority start
relay ST9. The path is from the negative potential P6
through the winding of relay ST9, contact M94-2 and
at least one of the off-normal contacts PH16-1 through
PHI19-1 to ground. The operation of relay ST9 com-
pletes a path for operating the calls-waiting relay CW1
in the traffic regulator TR of FIG. 5 to indicate that
there are special service calls awaiting service. Relay
CW1 is operated over the path extending from potential
P3 through the winding of relay CW1, a cross-connection
field and contact ST9-1 to ground.

When relay CW1 is operated, it in turn operates all
of the special class-of-service gate relays, such as relays
GY of FIG. 5, in all position links in the same link group
in order to block out all subsequently received non-pri-
ority requests from special service trunk circuits until
the admitted and registered requests have been served.
The registration of non-priority requests from special
service trunk circuits is blocked when the gate relays
G9 activate their associated contacts, such as contact
G9-2 of FIG. 3. The G9 relays are activated over a path
extending from the negative potential P4 of FIG. 5
through the contacts GA-1 and CWI1-1 and thence
through the contacts D9-1 and the winding of relays
G2 of all position link connectors to ground.

Position link seizes position link controller

Returning now to the call on trunk circuit TCO00,
it is noted that after the non-priority request from cir-
cuit TCGO has been registered in a non-priority register
NPR1 of FIG. 3, the position link PLO will proceed to
seize an idle one of the three associated position link
controllers LCO0-LC2, provided that there is an operator
position available to serve a dial “O” call. Before describ-
ing the manner in which the link PL.@ seizes a link con-
troller, it is advantageous to describe the manner in which
the position links are informed whether or not there
are available positions to serve each of the classes-of-
calls, and then the mode of operation of the controller
preference and start circuits of FIG. 6.

As mentioned previously in connection with the gen-
eral description, the traffic regulator TR maintains a con-
stant check on all positions to determine whether there
are positions available to serve each of the different
classes-of-calls. It may be recalled that operator positions
are selectively preconditioned for serving some or all of

PR-1 of trunk circuit TC94 to the non-priority start lead 75 the different classes-of-calls under control of the key-
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control posmon control c1rcu1t KCP of FIG. 2. If there
- are no positions available to serve a particular class-of-
call, such as a dial “O” call, regulator TR will operate
the all dial “O” p031t1ons busy relays PB-, such as relay
PBO of FIG. 5, in all of the ten associated posmon links
to indicate to those links that no position is available
- to serve that particular class-of-call and to prevent those
links from seizing a position link controller until a posi-
tion becomes available to serve that class-of-call.

When all of the positions preconditioned to serve a
partlcular class-of-call, for example dial “0O” calls, are
busy serving other calls, signals are sent as disclosed in
the cited Curtis reference from the key-control position
control circuit KCP of FIG. 2, to activate a correspond-
ing all posﬂ:mns busy relay, such as relay PBO (not
shown) in regulator TR. After that relay has been acti-
vated, it in turn activates the corresponding all positions

10

busy rela,ys in all ten associated position links to indi-

cate that an operator position is not available to serve
that particular class-of-call. For example, when no posi-
tions are available to serve dial “O” calls, the all posi-
tions busy relay PBO in the position link PLO of FIG.
5 is activated over the path extending from ground
through the winding of PB0 and contact LCC-1 in the
position link PLO and the contacts NP0-1 and PB0O-1
in the regulator TR to the negative potential P7.

-~ A traffic reeulator can only operate the all positions
busy relays in a position link when that link i1s not con-
nected to a link controller because during the time that
~a position link is connected to a controller the LCC
relay in that link will be activated, as hereinafter ex-
plained, and will open all of the operating paths for
the PB- relays. For example, the operating paths for the
- PBO and PB1 relays in the position link PLO of FIG. §
are opened at contacts LCC-1 and LCC-2 while the link
- PL9 is connected to any one of the controliers LCO-
- LC2. After a PB- relay, such as relay PBG, has been
operated by the regulator TR, it completes a locking
- path for itself through its contact PB6-1 to potential
P7 supplied from the regulator and thereby remains
operated as long as positions are unavailable to serve
- dial “O” classes-of-calls. |

- The controller preference circuit of FIG. 6 comprises
a WXZ sequence circuit which 1s sequentially stepped at
the end of each controller usage by the link PL@ for
preparing that link for preferring a different controller
on the next seizure of a controller by link PL0. At the
time that the power is first applied to the position link,
the initial starting circuit IS of FIG. 6 supplies momen-
tary ground to the start preference lead SP for complet-
ing a circuit through the winding of relay CCP to the
negative potential P8 and thereby operating relay CCP.
The initial operation of relay CCP completes an oper-
ating path for relay W of FIG. 6 from the potential P8
through the winding of relay W and the contacts Z-1,
W-1, X-1 and CCP-1 to ground. Upon operating, relay

W completes a locking path for itself through contacts

Z—1 and W-2 to ground.

Shortly thereafter, the momentary oround on lead SP
1S removed to effact the release of relay CCP. When re-

leased, relay CCP opens contact CCP—-1 and closes contact

CCP-2 to complete an operating path for relay X of FIG.

6. The latter path extends from the potential P8 through

the winding of relay X and the contacts 7-2, W--3, X-2
and CCP-2 to ground. Operated relay X closes a locking
path for itself through contacts Z-2, W—3 and X-3 to
~ground. The operated relays W and X are now condi-

tioned for allowing selection of one of the three associated

position hnk controllers LC@—LCZ as hereinafter ex-
plained. - |

- Returning now to the previous description concerned
with seizing a position link controller for connecting the
trunk circuit TCE9 to an operator position on a non-prior-
- ity basis, it will be recalled that relay ST§ of FIG. 4 was
~operated vunder control of relay M@¢ of FIG, 3 after the
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non-prmnty request from trunk circuit TCH0 was regis-
tered. Following the operation of ST0, a path is completed
in FIG. 6 for operating the controller start auxiliary relay

CSA, provided that an operator position is available for -

serving dial “0O” calls as signified by the release condition
of relay PBO of FIG. 5
tive potential P9 through the winding of relay CSA and
the contacts RL-1, Z-3, X—4, W—4 and ST0-1, a cross-
connection field and contact PB§-2 to ground. The opera-
tion of relay CSA initiates the selection of the most pre-
ferred idle one of the link controliers LCO-LC2.

The link controller most preferred by the position link
PL§ is determined by the WXZ preference circuit of FIG.
6. At this point, it may be assumed that the relays W and
X have been operated as previously explained. Accord-
ingly, the position link PL§ will prefer the link controller
1.C1i and, when relay CSA of FIG. 6 15 0perated it will
c-amplete a path for activating the start circuit (not
shown) in controller LC1 provided that controller 1s not
busy serving another position link. The latter path is from
the negative potential P16 of FIG. 6 through the resistor
R1, contacts CSA-2, X-7, W-7 and CBT1-1 to the start
circuit (not shown) of controller LC1. However, if the
controller LC1 is busy, the controller busy test relay CBT1
of FIG. 6 will be activated, as hereinafter explained, to

-make the link PL9 prefer the controller LCZ over the con-

trollers LCY and LC1. Thus, when relay CSA operates, it
will activate the start circuit (not shown) in the controller

1.C2 over the path from potential P10 through resistor R1,
and the contacts CSA-2, X-7, W-7, CBT1-2 and CRBT2-1

to the controller LC2.

To illustrate how the operated relay CSA selects a pre-
ferred and idle controller, let it be assumed at this point
that the link controllers LC1 and LC2Z both aré busy serv-

ing other position links and that the controller preference

relays W and X of FIG. 6 are operated as eXplamed
While the controllers LCY and LC2 are busy serving the
other position links, the controlier busy test relays CBT1
and CBTZ of FIG. 6 will be operated under the control
of the busy indicating circuits (not shown) in the con-
trollers- LC1 and LC2 in a manneér as disclosed in the
Curtis reference. When controller LC2 is busy, it supplies
ground to lead CBL2 of FIG. 6 to. complete the circuit
through contacts X—5 or X—6 and the upper winding of
relay CBT2 to the negative potential P9 to operate the
relay CBT2. Similarly, when the controller LC1 is-busy,
it applies ground to lead CBL1 to complete the circuit
through contacts W—5 or W—6 and the upper winding of
relay CBT1 to the negative potential Pll for c}peratmﬂ
relay CBT1, -
Thereafter, when relay CSA is operated, it locks the reé-
lays CBT1i and CBT2 operated while the position link
PL® selects the position link controller LC@, Relay CBT2
locks operated over the path from the negative potential
P9 through its lower winding, diode CB2 and contacts
CBT2-1, CBT®-1 and CSA-1 to ground. Relay CBT1
locks operated over the path extending from the potential
P11 through the lower winding of relay CBT1, diode CB1

~and contacts CBT2-3, CBT0-1 and CSA-1 to ground.

The locking of the latter relays prevents the position link
PLO from shifting ils preference from controller LCO to
one of the controllers .CY or LC2 which may become idle
after the position link PLO has seized controller LCO. As
well, the locking of relays CBT1 and CBT2 prevents lmk -
PLO from seizing more than one link controller. -
After relays CBT1 and CBT2 have been operated, the
operation of relay CSA of FIG. 6 initiates the selection of
the link controller LC8 by operating the relay CS0 in the
start circuit of controller LC¢ of FIG. 8. Before describ-
ing the operating path for relay CS0, it is advisable to ex-~
plain that the latter path may include one of many differ-
ent combinations of the contacts of the frame preference
relays included in the frame preference sequence circuit
FPS of FIG. 8. The sequence circuit FPS is shown in
block dlagam form in FIG. 8 to simplify the drawing,.

-5 The circuit is dlsclosed in detail in FIG, 131 of the afore-

. This path extends from the nega-
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mentioned Curtis reference. As disclosed in the latter ref-
erence, circuit FPS includes an endless chain of frame
preference relays FP- which coordinate the position link
requests and permit the request on one position link to be
served at a time by the controller LCO. The contacts of the
FP- relays are included in the operate paths for the relays
C30-CS?2 of FIG. 8 to insure that only one of the CS{—
CS9 relays is activated at any one time and to rotate the
position link preference after each usage of the link con-
trolier LC9.

Iet it be assumed at this time, for ease of understand-
ing, that only CS0 is to be operated and let it also be as-
sumed that relay FP@ is operated. Also, let it be assumed
that the frame preference check relay FPK (not shown)
1s operated in a manner as described in the Curtis refer-
ence. This being the case, the circuit is completed on the
operation of the controller start auxiliary relay CSA for
operating relay CS0 of FIG. 8. This circuit is from poten-

tial P16 in FIG. 6 through resistor R1, contacts CSA-2,

X~7, W=7, CBT1-2, CBT-2 and CBT0-2, lead CSL9 to
FIG. 8 and through the winding of relay CS¢ and the
contacts FP9-1 and FPK-1 to ground. Upon operating,
relay CSO closes a locking path for itself through its con-
tact CS8-1 of FIG. 8 to ground.

The operation of relay CS@ activates the busy indicat-
ing circuits, FIG. 6, of the link controller LCO, as de-
scribed in the Curtis reference, in order to ground all of
the controller busy leads CBL- {(not shown) to all posi-
tion link connectors with the exception of the lead CRL(
associated with the position link connector PL9, which is
now connected to the controller LC®. The grounding of
these leads causes the operation of the controller busy
test relays (not shown) corresponding to the relay CBT6
of FIG. 6 in the position links PL1-PL9 to indicate that
the controller LC® is busy. The circuit details of the busy
indicating circuit shown in block diagram form in FIG. 6
are disclosed in FIG, 116 of the cited Curtis reference.
After the controller busy test relays in the position links
PLI-PL9 have been operated, these links are prevented
from selecting controller LCO until after it has completed
the servicing of calls associated with the position link
PLO.

When the controller start relay CS0 operated as ex-
plained, it completed a path for operating the controller-
attached relay CA® in the position link connector PLG@
of FIG. 8. In the event that two or more of these con-
troller start relays CS- are operated at the same time, the
negative potential P12 of FIG. 8 will be applied to only
one of the controller-attached leads CALO—-CAL9 under
the control of the preference circuit comprising the con-
tacts of the frame preference relays FPO-FP9 (not
shown). The details of the preference circuit and the
manner in which the preference is rotated are explained in
the aforementioned Curtis reference. Let it be assumed
at this time, for simplicity, that only relay CSO is op-
erated and let it be assumed that relay FPO is operated.
Also, let it be assumed that the check relay FPK (not
shown) is operated. In such a case, a path is closed from
potential P12 of FIG. 8 through the thermal resistance
THR, contacts FPK-2, FP#-2, CS9-1 and FP9-1, con-
tacts (not shown) of the intermediate frame preference
relays FP8-FP2 (not shown), contacts CSi-1, FP1i-1

and CS0-1, lead CSLO and the winding of relay CA0Q

to ground. The compietion of the latter path operates the
controller-attached relay CAQ. |

The operation of relay CA® in turn completes circuits

for operating the multicontact relays CB0O, CC0O, CDS9,
CEOD, CF9, CG9, CHB, and LCC depicted in FIG. 7 over
the obvious paths to connect a multiplicity of information
and control leads from the position link PL9 to the con-
troller LCO. Upon operating, relay LCC operates the re-
lay LCCA of FIG. 7 over the path from ground through
the contact LCC-3 and the winding of relay LCCA to
the negative potential P13. The operation of reiay 1LCC
also completes a locking path for the relay CSA of FIG.
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6 from ground through the contacts LCC-1 and RI-1
to the winding of relay CSA.

The operation of relay LCCA in turn operates the re-
lay CCP of FIG. 6 over the path from the negative po-
tential P8 through the winding of relay CCP and the
contact LCCA-1 to ground. The operation of relay CCP
advances the WXZ relay walking circuit of FIG. 6 one
step. The stepping of the walking circuit alternates the
preference circuit interconnecting the negative potential
P1Q of FIG. 6 with the seizure, such as lead CSL9, to the
varicus link controliers LCO-LC2 so that upon the serv-
ing of the next call by the position link PL®, a different
controller may be seized. Upon operating, relay CCP
causes the operation of relay Z of FIG. 6 over the path
from potential P8 through the winding of relay Z and
the contacts Z-3, W-8, X-8 and CCP-1 to ground.
When operated, relay Z completes a locking path for it-
self through contacts Z-4 and W-2 to ground. At the
same time, 1t completes an auxiliary locking path for re-
lay X through the contacts Z-5, W-8, X-8 and CCP-1
to ground. No further action will occur in this walking
circuit until relay CCP is released when the position link
PL® 1s disconnected from the controller LCO. When it is
so disconnected, relay LCCA will release and in turn re-
lease relay CCP. The release action of relay CCP opens
contact CCP-1 to cause the release of relay X. Upon the
release of relay X, an auxiliary holding path is completed
for maintaining relay W operated. This latter path is
through contacts Z-6, W-3, X2 and CCP-2 to ground.
Under such conditions, the position link PL0O will most
prefer the link controller LC2 on the next seizure of a
controller by being able to apply the potential P16 of
FIG. 6 through resistor R1 and the contacts CSA-2, X-9,
£-7 and CBT1-3 to the start circuit (not shown) of con-
troller LC2.

The operation of the multicontact relay CE$ of FIG. 7,
as previously stated, causes the operation of the off-nor-
mal relay ON of FIG. 8 over the path from the negative
potential Pi4 through the winding of relay ON, lead
ONGO and contact CE0-1 to ground. Operated relay ON
closes various control paths within the position link con-
troller LCO to enable that circuit to serve the calls in the
position link PLJ.

Referring now to lower right-side of FIG. 7, the termi-
nals PBT0 and PBT1 are associated with the two different
classes-of-service into which the trunk circuits on the po-
sition link PLO may be arbitrarily subdivided. The break
contact intermediate each PBT- terminal and ground is
closed if an operator position is currently available to
serve calls of this type represented by the PBT- terminal
while the break contact is opened to remove ground from
the terminal in the event that no operator position is
available. These contacts are controlled by the PB- re-
lays of FIG. 5 which are activated under control of the
traffic regulator TR. Thus, for example, ground will be
applied through contact PB0-2 to the terminal PBT®
only in the event that an operator position is available to
serve dial “O” calls.

The cross connection between the terminals PBTO—
PBT1 and the terminals STTO-STT9 classifies each of the
ten groups of trunk circuits of the position link PLQ to
one of the classes-of-service, dial “O” or special service.

It is assumed that the call currently being described is

that of the dial “O” type, that the incoming trunk circuit
TCO0 serving the call is in trunk group 6 on the position
link P10 and has already operated relay ST0. Consequent-
ly, terminal STTO is connected to terminal PBTO thereby
indicating that all calls served by trunk group 0 on posi-
tion link PLO will be of the dial “O” type. There are ten
terminails STTC-STT? and only two terminals PBTO-
PBT1 and therefore certain of these PBT- terminals must
be connected to more than one of the STT- terminals.
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- Registration of calling trunk group identity in position
link controller -

Following the operation of the controller-attached relay
CAO of FIG. 8, a path is completed for operating the
trunk group registration relay GO in the link controller
LCO of FIG. 9. This path is from the negative potential

P15 through the winding of relay GO, contacts GE-1 and

GDN-1, lead GOL, contacts CA0-1 and ST0-2, terminals
STTO and PBT@ and contact PB0-2 to ground. Relay G¥
in operating closes a path over its contact G0-1 to by-
‘pass the contact GE-1 for holding relay G0 operated after
the trunk group selection ended relay GE of FI1G. 9 is sub-
sequently operated. The latter relay is operated by relay
GO over the path from the negative potential P16 through
the winding of relay GE and contact G0-2 to ground. In
operating, relay GE opens its contacts, such as contacts
‘GE-1 and GE-2, in the operate paths for the relays
G0—G9 and thereby prevents the recognition of requests
for service from other trunk groups while trunk group 0
is awaiting service.

Reviewing the circuit actions just described, it may be

seen that when the link controller 1L.Cy is connected to-

the position link P10, ground will appear on one or more
of the eroup start leads GOL-G9L of FIG. 9 correspond-
ing to those groups on the position link containing trunk
circuits bidding for service. The relays G—G9 associated
with the group start leads operate and in retiirn operaie
the group selection ended relay GE which functions as a
cate to prevent the controller from recognizing the sub-
sequent appearance of a ground on any of the start leads
GO0L-G91. not grounded at this time, Those of the group
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relays G8-G9 which have operated lock themselves to

their respective start leads GOL~G9L. In this manner, the
controller LLCO has registered the trunk groups containing
non-priority requesting trunk circuits and will serve only
those groups on this particular usage. In addifion, only
the trunk circuits within the registered groups which have
bids for service at this time will be served. The latter fea-
ture is accomplished by means of the calls-waiting system
employed on the position link PL@ which system employs
the M- and G- relays of FIG. 3 associated with each trunk
circuit non-priority start lead.
~ Prior to the operation of relay GE, a trunk group re-
quest, such as a request from trunk group 9, may be
registered in the link controller LC9 in addition to the
aforementioned request from trunk group §. To illustrate,
assume that trunk circoit TC94 had requested connections
to an operator position in a manner as previously explained
and had operated its non-priority start relay ST9 in a
manner as previously explained and that a position 1s
available to serve the call associated with trunk circuit
TC94. Accordingly, when the controller-attached relay
- CAQ0 is operated as previously explained, a path is com-
- pleted for operating the relay G9% of FIG. 9 to register a
- request for trunk group 9. This path is from potential P15
~ through the winding of relay G9, contacts GE-2 ‘and
 GDN-2, lead G9L, contacts CA8-2 and ST9-2, termi-
nals STT9 and PBT1, and contact PB1-2 to ground.

| _Posffibn link controller selects the calling trunk group

After the identity of the calling trunk group or groups -

has been registered by the relays G0-G9, controller LCO
proceeds to select and serve that group which is highest
in preference. This action is initiated when relay GE of
FIG. 9 is operated, as previously explained, and closes a
“ground to the trunk group selection circuit of FIG. 10
 which results in the operation of one pair of the auxiliary
croup relays AGO-AG?® and AGAG-AGAY in FIG. 10.
The selection circuit comprises a closed ring of transfer
contacts whose entry point is determined by the trunk
oroup preference relays TGP6-TGPY of FIG. 12, one of
which will have been previously operated. The specific
manner in which a preference relay is always operated 1s
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one pair of the auxiliary group relays AGU-AGY and
AGAO-AGA® will operate. The operation of one of the
AG- and AGA- relays determines the trunk group which
will be served in the event that two or more sucin groups
are bidding. The AGK and AGKA relays are then op-.
erated as a check that an AG- relay has operated and as’
a further check that only one such relay has been op-
erated. | o -
In order to illustrate the various features of this trunk
aroup selection circuit, it will initially be assumed that
the preference relay TGP® is operated and thereby gives
preference to the operation of the relays AGO and AGAG
of FIG. 10. When relay GE of FIG. 9 operates as previ-
ously explained, relays AG9 and AGAG are operated in
a circuit shown in FIG. 10 extending from the negative .
potential P17 through the windings of relays AGO and
AGA® in parailel, contacts G0-3 and TGP8-1, break
contacts on the GOP—GSP relays and relays AG0-AGY,
and the contacts GE-3, TGPK-1 (which is a contact on
the preference check relay and whose operation is later
described), SNG-1 and ON-1 to ground. Upon operating,
relay AG® closes a locking path for itself and relay AGAG
through contacts AG@-1, GE-3, TGPK-1, and SING-1

“and ON-1 to ground. |

Now to vary the circuit condition somewhat, let it be

assumed that relay TGP9 is operated instead of the relays

TGP and thereby gives preference to the operation of
the relays AGY and AGASY. In that case, relays AGY and
AGA9 are operated over the path extending from the
negative potential P17 through the windings of relays AG9
and AGA9 in parallel through the contacts G9-1 and
TGP9-1, break contacts of the relays GOP-GSP and
AGO0-AG?9, contacts GE-3, TGPK~-1, SNG—1 and ON-1
to ground. Upon operating, relay AGY closes its contact
AG9-1 to complete a locking path for itself and relay.
AGAS9. Thus, with the closure of contact G0-3 or G9-1

and with trunk group 0 or 9 bidding for non-priority serv- . -

ice, it may be seen that relays AG0O and AGAQ and AGY
and AGA? will be operated in accordance with which
one of the preference relays TGP# or TGP9 is operated.

The operation of one of the AG0-AG9 relays in FIG. -

10 as described and in particular the operation of relay
AG®O in connection with the call on trunk circuit TCGY
or relay AG9 in connection with the call on trunk cir- -
cuit TC94, completes a path for operating the check relays
AGK and AGKA of FIG. 10 over the path of potential
P17 through the windings of relays AGK and AGKA 1n

parallel through the one-ount-of-ten symmetric circuit com-
prising contacts of relays AG8-AG?9 to ground. The op-
eration of these relays checks that only one of the AG#-
AG?Y relays is currently operated. | .
Referring to FIG. 11, it may be seen that there are
ten D- relays, D0-D9, in the position link PLO, each of
which is individual to a different incoming trunk group
served by link PL@. One of these D- relays is operated as -
a result of the foregoing operations of the trunk group .
selection circnitf, FIG. 10, in controller LC6 to select- a
particular trunk group for connection to an idle operator
position. In the instant case, it is noted that as a conse-
quence of the operation of relays AG8, AGAS and AGK, |
a path is now completed to operate the relay D0 as an in-
dication that the controller LC# will serve trunk group €.

This path is in FIG. 11 from ground through the winding o

-~ of relay D@, contact CH8-1, lead DL§, contacts GUP-1,

70

AG0-2, AGK-1, TGPK-2, SNG-2, GDNA-1, GDP-1

%ncé DR-1, and resistor DRR to the negative -pctential
i8. o

~In FIG. 11, a group cross relay GX is provided which
will operate if two or more of the DLE-DL9 Jeads are
crossed. This relay is a sensitive, low resistance relay
which acts as a shunt around the windings of all of the
D3§-D9 relays except for the one to be operated. If the
winding of the relay selected for operation is crossed to
the winding of one of the other D- relays through the DL-

described hereinafter. This circuit is designed so that only 75 leads, then relay GX will shunt the windings of all of the
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other relays in the group and normally none of them will
operate. The operation of relay GX blocks the call, causes
a request for connection to be made to a trouble recorder
circuit in order to automatically record the existence of
this type of trouble. The manner in which such a trouble
record 1s made for the call is discussed in the aforemen-
tioned Curtis reference.

If the controller LCO had selected for service the trunk
group 9 instead of the trunk group 0 on the position link
PLY, the relays AGY and AGA9 would be operated in-
stead of the relays AGH and AGAQ as previously de-
scribed. Accordingly, the relay D2 of FIG. 11 would have
been operated instead of relay D9. Relay D9 operates over
the path from ground through the winding of relay DS,
contact CHG-2, lead DL9, contacts G9P-1, AG92-2,
AGK-1, TGPK-2, SNG-2, GDNA-1, GDP-1 and DR-1,
and resistor DRR to potential P18. |

Pausing briefly to review the circuit action described
thus far and referring to FIGS. 2-11, it may be seen that
the ten trunk groups are now presenting their requests
for non-priority service to the link controller 1.C0 over
the ten groups of conductors NPS6-NPS64 through con-
ductors NPS90-NPS94 of FIG. 3. The trunk circuit serv-
ing the present call is assumed to be the trunk circuit TCO®
in trunk group 0, and therefore the seizure of the posi-
tion link connector by this trunk circuit resulted in, among
other things, the operation of relays M920 asscciated with
the trunk circuit TCG60. The position link PLO in turn
requested the services of the controller LCO and succeeded
in connecting itself to that controller. Thereafter the relays
CAQ0 through CG0 were operated on FIGS. 8 and 7. This
connection also resulted in the closure of five make con-
tacts designated CDO-1 through CD#-5 on FIG. 3 to
prepare a path for interconnecting the non-priority start
leads NPS- - of the calling trunk circuijts with the asscciated
conductors TLO-TL4 on FIG. 3 extending to the control-
ler LC9. |

“"The controller LC9, as a consequence of its seizure by
the position link PLO, examined all trunk groups to see
which trunk groups are currently requesting service, and
seizes only the most preferred group in the event that two
or more trunk groups are simultaneously bidding. The
controller also determined that trunk group 0 was to be
the most preferred trunk group and accordingly completed
a path for operating the relay D9 of FIG. 11 to inform the
position link PL@ that a calling trunk in its trunk group
0 will now be served. |

Controller receives class information from position link

The operation of relay DO of FIG. 11 closes the five

make contacts designated D92 through D¢—6 on FIG. 3
to extend the non-priority start leads NPSO-NPS4 for
trunk circuits TCHC-TCO4 through the contacts MOGQ-
through M04 or G9- -, D9-2 through D0—6 and CDg-1
through CD0-5, leads TCL6-TCL4, contacts PTC-—1
through PTC-5 to the windings of relays T0-T4.

Trunk circuit TCO® is assumed to be serving the present
call and therefore, upon the operation of relay D0, a path
will be completed from ground on lead NPSO through
the contacts M00-1, D0-2, CD9-1, lead TCL®, contact
PTC-1 and the winding of relay T0 to the negative poten-
tial P19 for operating relay T0 and thereby registering the
units identity of the bidding trunk circuit TC00 in the link
controller LCG. Any other of the relays T1-T4 of FIG.
3 would also now be operated by the ground on its as-
scciated lead NPS- if the associated trunk circuit was re-
questing connections to an operator position at this time.
The operation of relay T¢ of FIG. 3 closes a holding cir-
cuit for itself over its contact T0-1 to ground on the as-
sociated TCLO lead thereby shunting the break contacts
of the relay PTC- of FIG. 3.

The trunk class relays TCO-TC1 of FIG. 7 provide a
means for registering class information concerning the
calling trunk circuit in the controller LCO0. The windings
of these relays are connected through the contacts CF0-1
and CFO0--2 to the class terminals CT0 and CT1. Terminals
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CTO0 and CT1 are in turn cross-connected to the terminals
DT0-DT9 each of which is associated with the corre-
spondingly designated trunk group 0-8. A ground is placed
on a DT- terminal by virtue of the D0-D9 relay contacts
whenever its associated trunk group has been selected for
service by the controller LC0. The grounding of this ter-
minal in turn grounds the cross-connected CT- terminal
which, in turn, operates its associated TC8~TC1 relay in
F1G. 7, thereby signifying the class information concern-
ing the calling trunk group to the link controller LCS.
On FIG. 7, terminal DT0 is connected to the terminal CTO
thereby providing a means whereby a dial “O” class-of-
service digit 0 is applied to the controller 1.CO each time
trunk group 0 is selected for service.

Accordingly, when relay D0 is operated as previously
explained, a circuit is completed for operating the trunk
class relay TCO® over the path from the negative potential
P20 through the winding of relay TCO, contact CF0-1,
terminals CT0 and DTO, and the contact D0-1 to ground.
The operation of this relay registers a trunk class digit O
in the controller LCO0. The operation of relay TCO also
completes a circuit to operate the trunk class check relay
TCK of FIG. 7. This latter circuit is from potential P20
through the winding of relay TCK and a one-out-of-two
symmetric comprising the contacts of the relays TCO-
TC1 on FIG. 7 to ground. This relay operates in the
event that one and only one of the two relays of the sym-
metric is operated. |

Trunk group and units preference circuits

The following describes the trunk group and units pref-
erence circuits of FIG. 12. The fifty trunk circuits served
by each position link connector are divided: into ten sub-
groups of five trunks each. Each position link controller
provides one preference relay for each of the five trunk
circuits within a group. These relays are designated
TUPO-TUP4 and are arranged in a contact chain which
constrains the circuit so that in the quiescent state only
one of these relays will be operated. The operated relay
places the trunk circuits with the corresponding numerical
units digit designation in the highest preference.

When the frame preference circuit depicted in the block
diagram of FIG. 8 has undergone one complete rotation
as -described in the Curtis reference, the relay RSF (not
shown) is operated. Relay RSF is shown on FIG. 131 of
the Curtis reference. The operation of relay RSF (not
shown) in operating advances the trunk units preference
by one step as follows. The operated relay TUP- of FIG.
12 partially completes a circuit to the succeeding TUP-
relay. For example, the operated relay TUPG partially
completes a circuit for operating relay TUP1 through con-
tact TUPO-3. The RSF relay (not shown) in subsequent-
ly operating completes this circuit and the succeeding
trunk units preference relay operates and locks through
the break contacts of the two preference relays succeeding
it. Carrying on with the immediately preceding specific
example, it is noted that upon the operation of relay RSF,
relay TUP1 is operated over the path from the negative
potential P23 through the winding of relay TUP1 and
the contacts TUP1-1, TUP0-3, TUP4-1 and RSF-1 to
ground. When operated, relay TUP1 locks to the ground
supplied through the contacts TUP3-1, TUP2-1 and
TUP1-2. The just operated preference relay transfers the
locking path of the previously operated preference relay
to the RSF contacts which control this circuit and there-
by holds it operated until relay RSF is released.

With two trunk units preference relays operated, the
trunk group preference up-check relay TUPK of FIG. 12
releases. The release of this relay controls the operation
of relay RSF (not shown) to insure that the latter relay
will remain operated until the trunk group preference cir-
cuit advances. When the circuit subsequently restores to
normal, that is, only one of the units preference relays is

operated, the relay TUPK reoperates and partially con-
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ditions the position link controller for the trunk units se- -

lection.

Fach position link controller also pmvide_s one pref-

‘erence relay for each of the ten trunk groups on the posi-
_tion link connectors PLG-PLS, These relays are designated

TGPO-TGPS and form part of the trunk group prefer-

ence circuit. This circuit is completely analogous in its

&t

operation to the trunk units preference circuit just de-

scribed and hence will not be described in detail. This

circuit is advanced one step at the end of each complete

10

rotation of the trunk units preference circuit under the -

control of the contacts TUP#—4 and TUP4-2.
 Referring to FIG. 12, it is again noted that relays
TGPO-TGPY comprise a preference circuit for the trunk
sroup selection while the relays TUP0-TUP4 comprise a
vreference circuit for the trunk units selection. It should
be emphasized at this point that one and only one relay
in each of these preference circuits will normally be oper-
ated at any one time except when the preference is being
shifted. This being the case, an obvious circuit is closed
in FIG. 12 to operate the check relay TGPK for the trunk
eroup preference circuit which includes a one-out-of-ten
symmetric of the contacts comprising the ten relays
TGPO-TGP? in the trunk group preference circuit, while
a check relay TUPK for the trunk unit selection is oper-
ated over an obvious circuit including a one-out-of-five
symmetric including contacts of the five relays TUPO-
TUP4 in the trunk units selection circuit of FIG. 12.

- Trunk unit selection by the position link controller

Having selected the trunk group 0 as the group whose
calls will now be served and having registered the bidding

trunk circuits within the selected group as evidenced by

the operation of the relays TO together with any of the
other T- relays associated with a non-priority requesting
trunk circuit, the controller LCO now proceeds to select
the most preferred one of the non-priority requesting
trunk circuits. This is accomplished by the trunk units
selection circuit as shown on FIG. 12 which comprises
a closed ring of transfer contacts whose entry point iS
determined by the trunk units preference relays TUPO-

~ TUP4, one of which will be preoperated as hereinbefore

described. This enables one of the relays AT0-AT4 of
FIG. 10 to be operated to identify the most preferred
trunk circuit in trunk group 0. The relay ATK of FiG.
10 is then operated as a check relay that one and only
one of the relays AT8—-AT4 has been operated. o
 Assuming that the trunk umit preference relay TUPY
- of FIG. 12 is operated, a path will be completed for op-
erating the ATO relay of FIG. 10 when relay T0 has been
 operated as previously explained. This path is from the
negative potential P21 through the winding of relay A1¢,
contacts TO0~1, AT6-1, TUP0-1, RS~1, TAC-1, TUPK-1,
SNG-1 and ON-1 to ground. Studying the circuit just
" described, it may be seen that with relay TUPO operated
relay AT1 would have operated over a similar path in the

‘event that relay T1 of FIG. 3 rather than relay TO had -

been operated at this time. Also it may be appreciated
that if both relays TO and T1 were simultaneously op-
erated at this time, relay AT® would be operated rather
than relay AT1 by virtue of the trunk units preference CIr-

cuit currently giving preference to relay ATO as indi-
‘cated by the operation of relay TUP®. In addition, in the
event that preference relay TUP1 had been operated.
rather than TUPO, relay AT1 would have operated if
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tacts AT1-1, TUP1-1, RS-1, TAC-1, TUPK-1, SNG-1,
and OM-1 to grouad. - e

In summation, it may be seen that the operating cir-
cuit for the various relays AT0-AT4 includes a prefer-
ence circuit to select a preferred one of the bidding trunk
circuits out of a plurality of bidding trunk circuits. The
operation of relay AT§ closes an obvious path for op-
erating the relay ATK of FIG. 10. This relay is a check
relay for the relays AT0-4 and its operating circuit in--
cludes a one-out-of-five symmetric comprising the con-
tacts of these five relays AT0-4. This insures that the
check relay will operate whenever one and only one of -
the trunk units relays is operated. -

Referring to the position link portion of FIGS. 11 and
12, it may be seen that FIG. 12 contains five relays desig-
nated TUO-TU4 each of which represents one of the
trunk circuit units digits ¢—4. FIG. 11 contains the tea.
relays D8-D9 each of which represents one of the trunk
group digits 0-9. On each call one of the relays D- and
one of the relays TU- is operated by the link controller
L.C@ to indicate to the position link PLO the trunk group
selected for service together with the units digit designa-
tion of the one-out-of-five trunk circuits in the group that
is to be served. Thus, it has been assumed that the call
presently described is one being served by trunk circuit
TCO¢ in trunk group 6 and that controller LCO has de-
termined that this trunk circuit is now to be served. There-
fore relays D and TU® of FIGS. 11 and 12 will now be
operated.

Upon operation, relay ATK of FIG. 10 places the nega- -
tive potential P22 of FIG. 12 on one of the five Jeads
TULO-TULS4 to the position link PL@, the particular one
of the five leads having been preselected by the operation
of one of the AT0-AT4 relays. The negative potential
thus transmitted to position link PL0 causes the operation
of one of the associated relays TUG-TU4 therein which
notifies the link PL¢& of the identity of the most preferred
trunk circuit. Having previously selected the trunk cir-

- cuit TC66 for service, a path is completed upon the op-

eration of relay ATK for operating. the relay TUO of
FIG. 12. This path is from ground through the winding
of relay TU9, contact CD0-1, lead TULO, contacts
ATO0-2 and ATK-1, and the thermal resistor TUR to po-

tential P22. The manner in which relay TU$ thereafter

proceeds to connect the necessary busy test leads from

the position link PLO to the controiler- LCO so that the
controller may ascertain whether or not any of the pos-
sible links are idle from the trunk circuit TCO00 through
the primary, secondary and tertiary switching stages PRI,

 SEC and TER of FIG. 1 to an available operator posi-

tion, is not shown in the present drawing. For a complete -
understanding of the latter circuit details, reference may
be made to the aforementioned Curtis reference. |

Establishing connections from trunk _cfr'cu"ffto |
- operator position |

As mentioned previously in connection with the general

- description, any incoming trunk circuit may be connected

60

to any one of a maximum of 66 operator posilion circuits.
The link controller 1.CO after having selected the trunk
circuit to be served and being informed of its class-of-

service, may select one of the position groups which has.

~ one or more positions idle and available to serve the call

65

" both relays TO and T1 were operated, and thereby would

give preference to the trunk circuit TCO1 (not shown)

* rather than the trunk circuit TC$0. If only relay TO had

‘been operated while trunk units preference relay TUP1

~ was operated, another circuit path would have been closed

to operate the relay AT$. The latter circuit is from the
- negative potential P21 through the winding of relay ATO,
contacts T8-1, AT9-1, T4-1, and AT4-1, break contacts

offered by the calling trunk circmit. o
Referring again to FIGS. 1 and 2, it is noted that after - -
the link controller LCG has received the class information
from the calling trunk circuit TC0%, controller LC8 bids
in competition with all of the other link controllers LC1-
1.C2 to select an available operator position. If the con-

‘troller LCO successfully seizes the desired position, it

then locks-out .all of the other controllers LCI-LC2.
After controller LCO has selected the operator position,’
for example, position OP1, to serve the calling trunk cir-
cuit TC09, it must now establish connections through the

of the re}ays_'Tz—-TE and AT2-AT3 (not shown}, con- 75 primary, secondary and tertiary switching stages PRI, -
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SEC and TER in the position link connector PL6 of FIG.
1 to interconnect the circuit TC00 with the selected posi-
tion OP1. The manper in which the controller LCO se-
lects the operator position OP1 and establishes connec-
tions between that position and trunk circuit TC00 after
the relay T00 of FIG. 12 is operated are not disclosed in
detai] herein. These circuit details may be obtained from
the aforementioned Curtis reference. The circuit details
of the PRI, SEC and TER stages are disclosed in FIGS.
73 through 111 of the Curtis reference.

Proceeding now with reference to FIGS. 1 and 2, a
general explanation is presented of the manner in which
connections are established between position OP1 and
trunk circuit TCO00. After selecting position OP1, the con-
troller LCO scans all of the communications channels
through the primary, secondary and tertiary stages PRI,
SEC and TER of the position link PLO to find an idle
channel capable of interconmecting trunk circuit TCO00
with an idle one of the three loop circuits through the
position control circuit PCC and position circuit PC to
position OP1. When an idle channel has been found,
controller LC0 activates the stages PRI, SEC and
TER to interconnect trunk circuit TC0) with a posi-
tion loop to position OP1. Controller LCO then is re-
leased in a manner as disclosed in the Curtis reference.
At the same time, position control circuit PCC seizes the
data transfer circuit DT which then interconnects the
trunk circuit TCO® with control circuit PCC in order that
circuit TC00 may transmit class mark information to
circuit PCC. Following the transmission of this informa-
tion, the data transfer circuit TR is released. The estab-
lished connections are thereafter held under control of
a control circuit PCC.

After the interconnection of trunk circuit TC00 and con-
trol circuit PCC, the operator telephone (not shown) is op-
eratively associated with the call and a zip tone signal
is sent from circuit PCC to that telephone for alerting
the operator to the call. At the same time, indicator
lamps (not shown) are lighted at the position to notify
the operator of both the class-of-call to be served and
the identity of the loop engaged for that call. The opera-
tor may now orally request from the calling party both
the called and calling station numbers and key both of
these numbers into registers (not shown) at her position.

Establishing connections between incoming and
outgoing trunk circuits

After the operator has keyed the numbers, she then
depresses a position key (not shown) which causes the
trunk circuit TCOO to seize a sender, for example sender
S, through the sender link SL. The depressed key (not
shown) also causes the data transfer circuit DT to be
activated and to interconnect the trunk circuit TC00, posi-
tion OP1 and sender S in order that the calling and called
numbers and other information registered in the position
control circuit PCC may be transmitted to sender S.

In response to the successful receipt of the call infor-
mation in the sender S, the data transfer circuit DT is
released. Meanwhile, sender S seizes a marker, for ex-
ample marker M, via the marker connector MC and
transmits to marker M the information it needs to ex-
tend call connections from trunk circuit TC08. Marker
M then selects an idle outgoing trunk circuit such as
circuit OTC, extending to the called destination, and then
selects and closes connections between trunk circuits
TCO00 and OTC via the trunk link and office link frames
TLEF and OLF. Once the latter connections have been
established, marker M releases and sender S proceeds to
outpulse to the next telephone office the information re-
quired by that office to complete the call. Sender S then
releases and thereby transfers supervision over the con-
nections within the tandem office to the trunk circuit
TC00. | o

While the last-mentioned circuit operations are in
progress, the operator
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her position to initiate the recording of the proper call
charges in the call data recording equipment CDR of
FIG. 1 in a manner discussed in the Curtis reference and
then to release her position from the call connections.

PRIORITY SERVICE
Each dial “O” trunk circuit, such as trunk circuit

TCO00, and special service trunk circuits, such as trunk

circuit TC94, in the illustrative embodiment is provided
with a priority start lead for at times requesting priority
service. The priority start leads are shown on FIG. 3 and
are designated PS00—PS64 through PS96-PS94. If priority
service rather than non-priority service is desired, each
trunk circuit will ground its priority start lead PS-- rather
than its non-priority start lead NPS--. The circuitry of
the position link and link controller together cooperate
to serve all such priority requesting trunk circuits in a
given trunk group ahead of non-priority bidding trunk
circuits in the same group. After serving all priority and
non-priority requesting trunk circuits in a given group,
the latter circuitry advances to another group having
priority or non-priority requests and serves these requests.

Registering priority request in position link

Assume, for example, that connections have been estab-
lished between calling and called stations through the dial
“O” trunk circuit TC00 of FIG. 1 in 2 manner as previously
explained and that, after the operator has disconnected
her position from those connections, the calling party
again requests operator assistance by momentarily de-
pressing the switchhook, or button. In this case, the dial
“0O” trunk circuit TC00 having supervision over the call
will activate its relays PR and D (not shown) in a man-
ner as disclosed in the above-mentioned Curtis applica-
tion and thereby cause ground to be extended on FIG. 3.
through contacts PR~1 and D-2 in circuit TC00 to the
lead PSO of FIG. 3. This ground is extended further to
the winding of the priority relay P00 in the priority regis-
ter PR1 of FIG. 3 for operating that relay and thereby
registering the priority request for circuit TCO0.

- Referring to FIG. 4, the operation of relay P00 closes
its contact P00-1 to complete a path for operating the
priority start relay STOP and thereby initiating the cir-
cuit actions required to interconnect the trunk circuit
TCO0 with an idle operator position on a priority basis.
The operating path in FIG. 4 is from the negative poten-
tial P2 through the winding of relay STOP, and the con-
tacts P00-1 and P00- and PHO- through PH3- to ground.
~ If the position link PLO is not connected to a link
controller at the time that it Tegisters the request for pri-
ority service, it signals the traffic regulator TR by placing
a ground on the PFLQ lead via the contacts STOP-—3
and LCC-4 to operate a PF9 relay in the regulator TR as
shown on FIG. 3. When the regulator TR receives a
signal from the link PLO that one or more priority request-
ing calls are waiting, it handicaps all other position link
connectors PLI-PL9 in their bids for the link controllers
LCO0-LC2 by causing the operation of all of the position
busy relays corresponding to the PB0-PB1 relays of FIG.
5 in the non-priority bidding position links PL1-PLS9.
The operation of these relays in the position links PL1—
PL9 makes all operator positions appear busy to these
links. The regulator TR also at this time signals all of the
controllers LCO-LC2 that there are priority calls waiting
to be served in the position link PLO.

Position link seizes position link controller

If a position link controller is busy when it receives
such a priority service signal and if the position link to
which it is attached does not have any priority requesting
calls awaiting service, that controller will complete the
connection to an operator position for the trunk circuit
it is in the process of serving and then will disconnect
itself from that position link so that it will be avajlable

1ay depress a key (not shown) at 75 for connection to one of the position links having priority
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calls awaiting service. This circuit is shown in FIG. 3
wherein the traffic regulator TR is depicted as extending
- the mnegative potential P23 through contacts PF0-1,
- PW-1, GOP, G1P through GS8P (not shown) and G9P

through the winding of the calls-waiting prlonty service
relay CWP to operate relay CWP.
'On the other hand, if the position link controller is ‘at

this time connected fo a pOSItIOIl link having a trunk

 circuit bidding for prority service, one of the relays cor-
| rospondmcr to the relays GOP-GIP of FIG. 13 will be
operated in that controller, as hereinafter explained,
thoroby preventing the operation of the calls-waltmg relay
CWP in that controller. If a position link is connected
to a link controller when a trunk circuit initiates a bid
for a priority service, this position link will not signal
the traffic regulator TR to this effect.

As a consequence of the foregoing circuit actions,

all busy controllers are informed that there is at least

one priority requesting call on one or more of the posi-

tion links which are not connected to controllers. There-

fore, if relay CWP operates in a busy controller, that
controller will complete the connection to a position for
the trunk circuit it is serving and then disconnect itself
- from that link so that it will be available for serving a
position link having priority requesting calls-waiting
service.

In the event that the position l111k controller is con-

nected to a position link PLO at this time, which link

has a trunk group requesting non-priority service, and that

group has been selected for service by the controller as

signified by the operation of the group ‘selection ended
relay GE of FIG. 9, the position link PLO will cause the
operation of relay PW of FIG. 3 to notify that controller
that it has a priority call-waiting service. The operate
path is from the negative potential P24 through the wind-
ing of relay PW, contacts GE~5, GDPA-6, G{P-6,

|
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CGO0-1, LCC-5 and STOP-1 to ground. The operation

of relay PW informs the controler LCO to finish serving

the call in progress and then disconnect itself from that
| ﬂl:()

group and serve the pnorlty requesting trunk circuit.
When a link controller is connected to a position link
having trunk circuits requesting priority service, the posi-
tion link transmits information to. the associated link
controller for signifying all of the trunk groups in that
link having priority requesting trunk circuits. Thus, let it
be assumod that trunk circuit TCO00 is bidding for priority
service and that the position link controller L.CO is again
seized by and connected to the position link PLO in a
manner as previously described with respect to the non-
priority request from trunk circuit 'TC00. |

| Posztzon link controller selects the priority requesrmg
tfrunk group

Rofernng now to FIGS. 7 and 13, it is noted that

“after the controller-attached relay CAQ has been operated .

as -described hereinbefore and an operator position has
been found to be available to serve a dial “O” call, the
- position link PLO will complete a circuit for operating
the relay GOP of FIG. '13, which indicates that a trunk
circuit in group 0 is requesting priority service. The latter
path extends from the negative potential P25 through
the winding of relay GOP, the contacts GE-4, AGKA-1
and GDPB-1, lead GOPL to FiG. 7, contacts CA0-3

and  STOP-1, terminals STT®¢ and PBTG¢ and contact

PB(0-2 to ground. Relay GOP upon operating prepares
holding paths to ground for itself over its contacts GOP-1
‘and GOP-4. In addition, operated relay GOP operates
relay GE over the path from potential P16 through the

' GE relay winding and contact GOP-7 to ground. Relay
GE accordingly 31gn1ﬁes the end of the trunk group

- reglstratlon

Referring to FIG 10, tho trunk group selection cu'cmt |

in the controller LCO0 is designed so that all priority
requesting trunk groups are preforred over all other trunk
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a group selection is to be made, if one of the GOP-GSP

relays is operated, the corresponding numbered one of
the relays AG0-AGD9, as well as one of the AGA0-AGAY9

‘relays, operates and in turn operates the check relays

AGK and AGKA. The operation of relay AGK, in con-
junction with one of the AG0-AGY9 relays and with one
of the relays GOP-G9P, functions to operate the cor-
respondingly designated one of the relays DOP-D9P on
the position link frame PL.0. |

Thus, for the present call on trunk circuit TCOO, re-
lay G@P is operated as already explained and a pat_h s
therefore closed to operate the relays AGO and AGAG.
The latter path is from the potential P17 through the
winding of relay AG6¢ and AGAO in parallel through the
contacts GOP-2, AG#-2, GE-3, TGPK-1, SNG-1 and
ON-1 to ground. After the operation of the relays AGG
and AGAQ, a circuit path is completed for operating the
relays AGK and AGKA from the potential P17 through -
the windings of relays AGK and AGXA in parallel and
the one-out-of-ten symmetric comprising contacts of the
rolays AGO0-AGHY to ground. The operation of the fore-
going relays in turn causes the operation of relay DOP of
FIG. 11 over the path extending from ground through the
winding of relay D@P, contact CH{Q-2, lead DOPL, con-
tacts GOP-3, AG0-2, AGK-1, TGPK-2, SNG-2,
GDNA-1, GDP—l and DR-1, and the resistor DRR to
the potontlal P18.

Controller receives trunk class information frr:)m -
position link

- After relay DOP has operated, a circuit is completed
for operating the trunk class relay TC@® over the path
from the negative potential PL@ through the winding of
relay TCO, contact CF0-1, terminals CT8 and DT0 and
contact D§P-1 to ground. The operation of this relay
registers a trunk class digit 0 in controller LC¢ and also
causes the operation of the trunk class check rolay TCK
of FIG. 7 as hereinbefore explained.

The operation of relay DOP also closes its make con-
tacts DOP-1 through DOP-5 to extend the priority starf -
leads PS0-PS4 for the trunk group 9 through the con-
tacts CD0-1 through CD9-5 to the windings of the relays

TO-T4 of FIG. 3 which relays are then operated in ac-

cordance with the numerical designation of the priority
requesting trunk circuits in trunk group . It has been

assumed that trunk circuit TCE9 is blddmg for priority

o)
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service and accordingly the relay T9 of FIG. 3 w1ll bo
operated at this fime.

After relay T has been oporatod it will comploto a
circuit for operating the relay AT¢ in a manner as pre-
viously described. The relay ATO is part of a preference
circuit utilized by the position link controller to select a
preferred one of the bidding trunk circuits out of the
five trunk circuits in trunk group 0. The operation of
AT9 in turn closes a path through the one-cut-of-five
symmetric comprising contacts of the relays AT(0-AT4
for operating the relay ATK of FIG. 10 and thereby in-
suring that only one of the tmnk un1ts relays AT0-AT4
has been operated.

The controller LC6 is now connootod to the five trunk |
circutts TC6O-TCEG4 of trunk group O by means of the

- priority start leads PS0-PS4. Since these priority start

65

leads are not gated by the position link PL9, controller

LCO0 must prevent the recognition of new priority bids
from trunk circuits within the trunk group 6. Such new
bids mav be initiated while controller LC@ 1s associated
with position link PL@, and they would therefore attempt
to be served before othor previously registered priority
bids. However, controller LC@ operates the relay PTC |
of FIG. 13 over the obvious path through contact ATK—-
5 immediately after the operation of the relay ATK of
FIG. 10. It will be recalled that relay ATK operated as
a one-out-of-five check on the relays AT9-AT4 of FIG.
10. On FIG. 3, the break contacts PTC-1 through PTC--

groups roquostlnﬂ non-priority service. Therefore, when 75 § are aotwatod by relay PTC to function as a gate Whl h
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prevents the operation of any of the relays T1-T4 which
have not been operated shortly after the controller LCO
1s cut through to the priority start leads of the trunk cir-
cuiis of trunk group 6. As a result, none of the trunk
circuits TCO0-TC84 may thereafter be served before
other trunk circuits in other trunk groups which may
have previously registered requests for priority service.

Aiter having selected the trunk circuit TC8§ for serv-
1ce, the controller LCO proceeds to complete its func-
tions of selecting an operator position available to serve
a dial “O” class call and of selecting and establishing a
channel through the primary, secondary and tertiary
switching stages PRI SEC and TER of FIG. 2 in a man-
ner as hereinbefore explamed

Thz remainder of the circuit aciions associated with
the serving of prioriiy calls is analogous to that already
described in the general description and need not be
discussed further.

Serving non-priority requesting trunk circuits in same
irunk group as priority requesting trunk circuiis imme-
diately after the latter circuits have been served

After the last priority requesting trunk circuit in a
trunk group has been served, that is, it has been con-
nected with an operator position, a series of circuit op-
erations will occur in the link controller for connecting
non-priority requesting trunk circuits in the same trunk
group to operator posiiions before any priority request-
ing trunk circuit in another trunk group. It is noted, how-
ever, that in order to serve priority and non-priority re-
quests 1n this manner, it 1s necessary for the requests to
be registered 1n the non-priority and priorily registers,
such as registers NPRI-NPR10¢ and PRI1I-PR10, at ap-
proximately the same time and before the trunk group
registration ended relay GE has been operated as pre-
vicusly described.

In order to simplify the understancding of these circuit
operations, it i3 assumed that the dial “O” trunk circuit
TC84 (not shown) requested non-priority service at the
same time that trunk circuit TCO00 requested priority
service as already explained. Accordingly, circuit TC04
applied ground in FiI{5. 3 to the lead NPS4 through con-
tact G8—2 and the MO4 relay winding to potential P1
to operate relay M@4 and thereby register the non-priority
request in register NPRX. Upon operating, relay M04
locks to the ground on lead NPS4 via contact M04-1. It
also operates the relay ST9 of FIG. 4 in the path from
potential P2 through the STO0 relay winding and the
contacis vif4-2 and PH16-1 through PHiI9-1 to ground.

The operation of relay STO causes the operation of
relay G¢ of FIG. 9 over the path from potential P15
through the GO relay winding, contacts GE-1, GDN-1
and AGS-9 in parallel, lead G6L 1nto FIG. 7, contacts
CA0-1 and ST§-2, terminals STTO and PBTO0, and con-
tact PB¢-2 to ground In operating, relay GO closes a
locking path for itself through contact G0-1. It is noted
that shortly after relays G§ and GOP (the latter relay
being operated as preivously stated for the priority re-
questing circuit TC88) have been operated as explained,
the relay GE of FiG. 9 is operated. When operated, relay

GE opens its contacts, such as contacts GE-1 through °

GE-5, to open the operate paths for the relays G0-G9Y
and GOP-G9P and thereby blocks further trunk group
registrations in controller 1.CO. The controller LCO then
proceeds to serve all of the priority requesting trunk
circuits, in this instance circuit TCO08, in a manner as
hereinbefore set forth before servmg the non-priority re-
auesting trunk circuit TCO4.

After trunk circuit TC00 has been connected to an
operator position, it operates its position attached relay
PA (not shown in the present drawing but shown in FIG.
341 oi the Curtis reference) to open at its contact PA-1
the operate paths for both relays T0 and P09 of FIG. 3.
Upon releasing relay TO@ causes the operation of the
relay PAK of FIG. 13 over the path from the negative
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potential P27 through the PAK relay Wmdmg and the

contacts HMT2-6, T¢-9, AT¢-9, ATK-9 and ON-9 to
ground. When operated, relay PAK operates relays RS

and DR of FIG. 13. Relay RS operates in the path from

the negative potential P28 through the RS relay winding
and the contacts PAK-S8, ATK—S and PGT-8 in parallel,
and ON-8 to ground. Operal.ed relay RS then closes a

locking path for itself through contacts RS-9, ATK-8
and ON-8 to ground. Relay DR operates before relay RS

and in the path from the negative potential P29 through
the DR relay winding, break contacts of relays T8-T4,
and the contacts PAK-7, HMT2-7 and RS-8 to ground.
In operating, relay DR locks through contacts DR-8,
SNG-T7 and RS-7 to ground. |

The operation of relay RS provides a temporary lock-
ing path for relay HGP through contacts PAK-7, DR-S8,
SNG-7 and RS-7. It also opens the operate path for relay
ATY of FIG. 19 at contact RS-1 and relay AT releases.
In releasing, relay AT® opens its contact in the operate
circuit for relay ATK of FIG. 10 and it releases. At the
same time, relay ATO effects the release of relay TUQ of
FiG. 12 by cpening contact AT9-2. Relay RS also closes
contact RS-6 to complete an auxiliary operate path for
the already operated relay PTC of FIG. 13. Released relay
ATO also effects the release of relay PAK by opening
contact AT0-9. The latter then effects the release of relay
HGP of FIG. 13 by opening contact PAK-7. In turn,
relay HGP opens the locking path for relay G9P at

contact HGP-9 and thereby causes its release.
511,

When relay IDR operated as previously described, it
caused the release of relay DOP of FIG. 11 by opening
contact DR—1. In releasing, relay DOP opens the operate
path for relay TCO of FIG. 7 and causes the release of that
relay and, m turn, relay TCK. The release action of relay
TCK causes relay PGT (not shown in the present drawing
but shown in FIG. 137 of the Curtis reference) to release
as indicated in the Curtis reference and, in turn, to release
relay RS by opening contact PGT-8.

The release of relay RS, in turn, releases relays PTC
and DR of FIG. 13 by opening contacts RS—6 and RS-7,
respectively. In releasing, relay DR causes the operation
of relay D8 of FIG. 11 over the path from ground through
the D9 relay winding, contact CHU-1, lead DLO, contacts
GO6P-1, AG0-2, AGK-1, TGPK-2, SNG-2, GDNA-1,
GDP-1 and DR-1, and resistor DRR to potential P18.
The operation of relay D@ recperates the trunk class regis-
ter relay TCO of FIG. 7 over the path from potential
P2® through the TC§ relay winding, contact CFO-1, ter-
minals CT® and DT9, and contact D8-1 to ground.
Operated relay TCHO, in turn, operates the check relay
TCK as previously described.

In operating, relay DO causes the operation of relay
T4 to register the identity of trunk circuit TC04 in con-
troller LCYQ. Relay T4 operates in the path from poten-
tial P19 through the T4 relay winding, contact PTC-5,
lead TCL4, and contacts CD#-5, D3—6 M9O4-1 fo ground
on lead NPS4. When operated, relay T4 locks via 1is
contact T4—2 to the ground on lead NPS4. Operated relay
T4 also operates relay AT4 of FIG. 10 over the path from
potential P21 through the AT4 relay winding and con-
tacts T4-3 and AT4-1, break contacts of the relays Tz,
T3, AT2 and AT3, contacts T1-1, AT1-1, T$-7, ATG-1,
TUPO-1, RS-1, TAC-1, TUPK-1, SNG-1, and ON-1 to
oround. Thereafter, relay AT4 operates relay ATK of
FIG. 10, as hereinbefore described.

Fo]lowmg the operation of relays AT4 and ATK, relay
TU4 is operated over the path from ground through the
TU4 relay winding, contact CD8-6, lead TUL-4, contacts
AT4-5 and ATK-1, and resistance TUR to potential P22.
The circuit operations that ensue the operation of the
relay TU4 for connecting trunk circuit TC04 to an oper-
ator position are essentially the same as previously dis-
cussed under the section entitled “Establishing Connec-
tions From Trunk Circuit to Operator Position” and con-
sequently need not be discussed further. |
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‘When the controller LCO has satisfactorily completed
the connections from trunk circuit TC04 through the
- primary, secondary and tertiary stages PRI, SEC and TER
~ of FIG. 2 to one of the positions OP1-OP#&5, the posi-
tion attached relay PA (not shown) in trunk circuit TCO04

~ (not shown) is operated to remove the ground from lead
NPS4 and thereby effect the release of relays M04 and
T4. The release of relay T4 causes the operation of relay

PAXK which, in turn, causes-the operation of relays RS

and DR as previously explained.

The operation of relay RS initiates the release of the

relays in coatroller LC8 which are involved in serving
trunk circuit TCOG4. If controller LC@® has registered non-
priority and priority service requests of any other trunk
circuits within trunk group € of link PLG, it will select
the next highest preferred trunk circuit and connect it to
an available position in a manner as hereinbefore ex-
plained. | | |

On the other hand, if there are no other registered
requests in controller LC¥ for trunk group 6, then con-

troller LCO will attempt to select another one of the

tronk eroups on link PLO for service by operating the
select next group relay SNG of FIG. 13. The latter relay
operates in the path from the negative potential P30
through the SNG relay winding, break contacts of relays
T8~T4 and the contacts TTFA-9, G¢P-6, G-5, AGY-6,

DR~5 and ON-2 to ground. When relay SNG operates,

it locks through contacts AGK-%, GDNA-9, GDP-9 and
ON-9 to ground. It also ¢f
and AGAO of FIG. 10 by opening contact SNG-1. Upon
releasing, relay AGO opens the operate path for relay

SNG at contact AG8-6 and relay SNG thereafter re-

leases. The release of relay SNG recloses contact SNG-1
‘in the trunk group selection circuit of FIG. 10. If there
are other trunk groups on link PL6 which have registered
service requests, the selection circuit of FIG. 10 selects
the most preferred one of these groups for service in a
manner as hereinbefore described under the section en-
titled “Position Link Controller Selects the Calling Trunk

Group.”

" In the event that there are no trunk groups on link

PLO having registered service requests, the GO-G5 and
GOP-G9P relays of controller LCG will be released and

accordingly the release relay RL of FIG. 4 will be op-

 erated shortly after relay SNG operated. Relay RL op-
~erates in the path from the negative potential P31 through
~the RL relay winding, contact SNG-5 and break contacts

ects the release of relays AG9
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of relays GCP-G9P and G8-GY to sround. Upon operat-

‘ing, relay RL locks through contacts RL-9 and ON-T to

cround. Operated relay RL also signals link PLO to re--

lease itself from controller LCO in a manner as sét forth
in the Curtic reference. When the latter operation has
been completed, off-normal relay ON of FIG. 8 is re-
leased and it, in turn, releases relay RL and other relays
" in controller LC9O for restoring controller LCO to the idle
condition. |
Tt is to be understood that the hereinbefore described
equipment arrangements are illustrative of the application
of the principles of my invention. In light of this teach-
ing, it is apparent that numerous other arrangements may
be devised by those skilled in the art without departing
from the spirit and scope of the invention. |
What is claimed is: | __
1. In combinaticn, a2 communication
position, connecting means operable to establish connec-
tions between said line and said position, each of said
connections being selectively used for both routine and
priority connections therebetween, said means being op-
erated in response o the receipt of a call on said line for

connecting said line to said position on a routine basis, .

" means for controlling said connecting means to discon-
“nect said position from said line during said call, and
means thereafter responsive to a signal received from said
line during said call for operating said connecting means
to reconnect said line to said position on a priority basis.

line, an operator

50

09

60

65

, 36 - | |

2. In combination, a communication line circuit, a
plurality of operator positions, connecting ‘means . Op~
erable to establish connections between said line and said
positions, each of said connections being selectively used

for both routine and priority connections therebetween,
said means being operated in response to the receipt of

a call by said circuit for connecting said circuit to any
one of said positions, means for controlling said connect-
ing means to disconnect said one position from said cir-
cuit during said call, and means thereafter responsive to a |
signal received from said circuit during said call for op-
erating said connecting means to connect said circuil
selectively to any of said positions. - | |
3. In combination, a plurality of operator positions, a
plurality of trunk circuits, means operable for establish-
ing interconnections between any one of said circuits and
any one of said positions, each of said interconnections |
being established selectively on beth routine and priority
bases, means responsive to the receipt of a call on any .
one of said circuits for operating said intercomnecting
means to establish said interconnection of said one circuit
with any one of said positions selectively on said routine
and priority bases during each successive period of said
call that operator service is desired, and means activated =

 during the other periods of said call for releasing said

interconnections between said one circuit and said one
position. | | |

4. In combination, a plurality of operator positions, a
group of trunks each entitled to both routine and priority
connections to any one of said positions, means activated
for registering a routine connection request received from
any of said trunks, means controlled by said registering
means and responsive to a priority connection request
from any one of said trunks for selecting the priority
requesting trunk for connection to one of said positions
before any of said trunks having a registered routine re-
quest, connecting means activatable for establishing con-
nections between said trunks and said positions, each of
said connections being selectively established on both
routine and priority bases, and said connecting means.

being activated by said selecting means for establishing

said connections from each selected trunk to one of said .
positions. | - | o
5. In a switching system, a plurality of operator posi-
tions, a plurality of trunk circuits each such circuit having
a first conductor used initially on a call for requesting con-
nections to said positions on a routine basis and a second
conductor used subsequently on said call for requesting
connections to said positions on a priority basis after inter-
connections established on said routine basis between such
circuit and one of said positions have been released, and
interconnecting means responsive to the receipt of routine
and priority connection request signals from said conduc-
tors for interconnecting each priority requesting one of .
said circuits with one of said positions before intercon-
necting any one of said routine connection requesting
circuits with one of said positions. o )
6. In combination, a plurality of operator positions, a
group of trunk circuits, connector means for establishing
connections each of which is selectively used for an initial
connection and a subsequent priority basis connection
between said positions and circuits, said means being
activated by each of said circuits upon the receipt of
calls for successively establishing an initial connection -
from each of said calling circuits and any one of said posi-
tions, each of said positions having means of controlling
said connector to effect the release of said initial connec-
tion between that position and a calling circuit duiing a

" certain period of the call, and means thereafter responsive
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to a signal from said circuit during said call for controlling

said connector means to connect said circuit on a priority
basis to any one of said positions before any of said
circuits awaiting the establishment of an initial connection
to one of said positions. D |
7. In a switching system, a plurality of operator posi~
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tions, a plurality of trunk circuits each having a first

signaling means used for requesting connections to said
positions on a routine basis and a second signaling means
used for requesting connections to said positions on a
pricrity basis, a position connector comprising switch
means for connecting any one of said circuits to any one
ct said positions and a pair of registers each being indi-
vidually connected to one of said signaling means of each
of said circuits for registering routine and priority con-
nection requests received from said circuits, and means
responsive to the registration of routine and priority con-
nection requests in said registers for activating said switch
means to connect each of said circuits having a registered
priority connection request with an available one of said
positions before any one of said circuits having a reg-
1stered rouiine connection request.

8. In a switching system, a plurality of operator posi-
tions, a plurality of trunk circuits each entitled to both
non-priority and priority connections to any one of said
positions, means for registering non-priority and priority
connection requests, gating means for applying the non-
priority connection requests received from said circuits to
said registering means for registration, means responsive
to the registration of non-priority requests for activating
said gating means to block the application of other non-
priority requests to said registering means until after each
of the circuils having a registered non-priority request has
been connected to an individual one of said positions,
means for applying priority connection requests to said
registering means for registration independently of said
gating means, means activated by said registering means
for selecting the circuits having registered priority requests
for connection to individual ones of said positions before
selecting any of said circuits having registered non-priority

requests, and means activated by said selecting means for

connecting each selected circuit to an available one of said
positions.

9. In a telephone system, groups of trunk circuits, each
of said groups used for serving a different class-of-call, a
piurality of operator positions each being selectively pre-
conditionied to serve predetermined classes-of-said calls, a
plurality of position connectors each being individually
connected to a predetermined number of said groups of
circuits and each comprising switch means operable for
interconnecting said connected circuits with any one of
sald positions, means activated by any one of said con-

nected circuits upon the receipt of a call therein for regis-

tering a request by said one circuit for connection to one
of said positions, means for indicating the availability of
said positions fo serve said call in said requesting circuit
and means controlled by said indicating means and re-
sponsive to the activation of said registering means for
supplying a start signal when one of said positions is avail-
able to serve said call, and link controller means respon-
sive to the receipt of said start signal from any one of said
connectors for controlling the operation of said switch
means in said one connector fo interconnect each of the
circuifs having a register request: in said one connector
with one of said available positions.

16. In a telephone system, groups of trunk circuits,

each of said groups used for serving a different class-of-
call, a plurality of operator ;positions each being sclective-
ly precondiiioned to serve predetermined classes-of-said

calis, a plurality of position connectors each being indi-

vidually connected to a predetermined number of said
groups of circuits and each comprising swiich means op-
erable for interconnecting said connected circuits with
any one of said positions, means aciivated by any one of
said connected circuits upon the receipt of a call therein
for registering a request by said one circuit for connec-
tion to one of said positions, means responsive to the
operation of said registering means for signifying the
ciass-oi-call served by said requesting circuit, means for
indicating the availability of said positions to serve said
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call and means jointly controlled by said registering
means and said checking means for supplying a start
signal when one of said positions is available to serve said
call, and controller means for controlling the operation

- of said switch means in said connectors to interconnect

said positions with said circuits and COmMprising means
activated by said start signal received from any one of
said connectors for identifying the circuits haviang regis-
tered requests in said registering means of said one con-
nector, means for selecting a preferred one of said iden-
tified circuits for connection to one of said positions,
means activated by said selecting means for receiving
from said signifying means in said one connector the
identity of the class-of-call in said selected circuit, means
operated by said receiving means for selecting cne of
sald positions available to serve said call in said selected
circuit, and means activated by said position selecting
means for activating said switch means in said cne con-
nector to interconmect said selected circuit with said
selected position.

11. In a telephone system, groups of trunk circuits,
each of said groups used for serving a different class-of-
call, a plurality of operator positions each being selective-
ly preconditioned for serving predetermined classes-of-
said calls, each of said circuits having a first conductor
used for requesting connections to said positions on a non-
priority basis and a second conductor used for request-
Ing coninections to said positions on a priority basis, a
plurality of position connectors each being individually
connected to a predetermined number of said groups of
circuiis and comprising switch means operable for inter-
conneciing said connected circuits with any one of said
positions, a plurality of registers each being individually
connected to one of said conductors of each of said con-
nected circuits for registering non-priority and priority
connection requests received from said connected circuyits,
means for indicating the availability of said positions to
scrve each of said classes-of-calls and means controlled

by said indicating means and responsive to the registra-

tion of non-priority and priority connection requests in
said registers for supplying start signals when said posi-
tions are available for connection to said circuits having
said registered requests, and controller means responsive
to the receipt of said start signals from any one of said
connectors for controlling the operation of said switch
means 1n said one connector to interconnect said priority
requesting circuits in one of said groups of said one con-
nector with an available one of said positions before any
one of said non-priority requesting circuits in the same
one of said groups. |

12. In a telephone system, groups of trunk circuits, each
oi said groups used for serving a different class-of-call,
a plurality of operator positions each being seiectively
preconditioned for serving predetermined classes-of-said
calls, each of said circuits having a first conductor used
for requesting connections to said positions on a non-
priority basis and a second conductor used for request-
ing connections to said positions on a priority basis, a
plurality of position connectors each being individually
connected to a predetermined number of said groups of
circuits and comprising switch means operable for inter-
connecting said associated circuits ‘with any one of said
posi:ions, a plurality of registers each being individually
connected to one of said conductors of each of said con-

nected circuits for registering non-priority and priority

connection requests received from said connecied circuits,
means ior indicating the availability of said positions to
serve each of said classes-of-calls, means controlled by
said indicating means and responsive to the registration
of a non-priority connection request in one of said regis-
ters for supplying a non-priority start signal when one
of said positions is available for serving a call in said
associated circuit having said registered ON-priority re-
quest and means controlled by said indicating means and

75 responsive to the registration of a priority conneciion
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‘request in one of said registers for supplying a priority

3,364,313

start sienal when one of said positions is available for

serving a call in said circuit having said registered priority
request, and controller means respoasive to the receipt Of
“said start signals from any one of said connectors for
controlling the operation of said switch means in said one
 connector to interconnect each of said connected Clrculis
having registered non-priority and priority requests witin

available ones of said positions in a predetermined order. .

13. In a telephone system, groups of trumk circuits,

each of said groups used for serving a different class-of-

call, a plurality of operator positions each being selec-
tively preconditioned for serving predetermined classes-
of-said calls, each of said circuits having a first conductor
used for requesting connections to said positions on a
non-priority basis and a second conductor used for re-
questing connections to said positions on a priority basis,

a plurality of position connectors each being individually

connected to a predetermined number of said groups of
circuits and comprising switch means operable for inter-
connecting said connected circuits with any one of said
positions, a pair of registers each being individually con-
nected to one of said conductors of each of said con-
nected circnits for registering non-priority and priority
connection requests received from said connected ciI-
cuits, means for indicating the availability of said posi-
tions to serve each of said classes-of-calls, means con-
trolied by said indicating means and responsive to the
registration of a non-priority conneciion request in one
of said pair of registers for supplying a non-priority start
signal when one of said positions 1s available for serving
- a call in said connected circuit having said registered non-
priority request and means controlied by said indicating
means and responsive to the registration of a priority
connection request in the other of said pair of registers
for supplying a priority start signal when one of said

positions is available for serving a call in said circuit hav-

- ing said registered priority request, and controller means
- comprising means for selecting said circuits having regis-
tered requests in any one of said connectors for inter-
connection with said positions in a predetermined order,
and means controlled by said selecting means and respon-
sive to said nom-priority start signal received from any
one of said connectors for interconnecting available one
of said positions with each circuit having a registered
non-priority request in said one connector while said
positions are unavailable for serving calls in any of said

circuits having registered priority requests in any ot said

connectors.

14. In a telephone system, groups'-of trunk circuits,

each of said groups used for serving a different class-of-

call, a plurality of operator positions each being selec-

tively preconditioned for serving predetermined ones of

said classes-of-calls, each of said circuits having a first

conductor used for requesting connections to said posi-
tions on a routine basis and a second conductor used for
 requesting connections to said positions on a priority
" basis, a plurality of position connectors each being indi-

 vidually connected to a predetermined number of said

eroups of circuits and each comprising swiich means

operable for interconnecting said connected circuits with.

any one of said positions, a plurality of registers for each
of said connected groups and each of said registers indi-
vidually connected to one of said conductors of said

circuits of one of said groups for registering routine and 85

priority connecticn requests received therefrom, means
responsive to the registration of routine and priority re-
quests in said registers for indicating the availability of
said positions to serve the calls in each of said circuits

 having registered said requests and means controlled by

said indicating means and responsive to the registration
of said requests for supplying a start signal when said
nositions are available for serving said calls, and con-
~ troller means comprising means responsive to the receipt

of said start signals from a number of said connectors
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for preferring one of them at a time for service and
means activated by said preferring means for operating

said switch means in said preferred connector to inter-

connect in a predetermined order said available positions

~and said circuits having registered routine. and pricrity

requests. | |

15. In a telephone system, groups of trunk circuits,
each of said groups used for serving a different class-of- -
call, a plurality of operator positions each being selec- -
tively preccnditioned for serving predetermined ones of
said classes-of-calls, each of said circuits having a first
conductor used for recuesting connections to said posi-
tions on a routine basis and a second conductor used for -
requesting connections to said positions on a priority
basis, a plurality of position connectors each being indi-
vidually connected to a predetermined nomber of said
oroups of circuits and each comprising switch means.
operable for interconnecting said connected circuits with
any one of said positions, a nlurality of registers for each
of said connected groups and each of said registers indi-
vidually connected to one of said conductors of said cir-
cuits of one of said groups for registering routine and
priority connection requests received therefrom, means
responsive to the registration of routine and priority re-
quests in said registers for indicating the availability of
said positions to serve the calls in each of said circuits
having registered said requests and means controlled by
said indicating means and responsive to the registration
of said requests for supplying a start signal when said
positions are available for serving said calls, a plurality

" of control circuits each comprising means responsive to

the receipt of said start signal from any one of said con-
nectors for operating said switch means in said one con-
necter to interconnect in a predetermined order said avail-

able positions and said circuits having said registered

requests, and additional means in each of said connectors
coniroliable by said contirol circuits for selectively sup-
plying said start signal to each of said control circuits.

"16. In a telephone system,. groups of trunk circuits, -
each of said eroups used for serving a different class-oi-
call, a plurality of operator positions ‘each being seclec-
tively preconditioned for serving predetermined ones of
said classes-of-calls, each of said circuits having a first

conductor used for requesting connections to said posiiions -

on a non-priority basis and a second conductor used for

requesting connections to said positions on a priority basis,

a plurality of position connectors each being individually
connected to a predetermined number of said groups. of
circuits and each comprising switch means operable for in- -
terconnecting said connected circuits with any one of said
positions, 2 plurality of registers each individually con- -
nected to one of said conductors of each of said connected .
circuits for registering non-priority and priority connec- -
tion requests received from said connected circuits, means
responsive to the registration of requests in said registers
for sienfying the classes-of-calls served by the requesting -
circuits, means for indicating the availability of positions
to serve the calls in said requesting circuits and means
controlled by said indicating means and responsive to the
recistration of a connection request in one of said registers.
for supplying a start signal when one of said positions 1S
available for serving a call in said connected circuif

having said registered request, and controller means for

contrclling the operation of said switch means in said con-
pectors to interconnect said positions with said circuits.
and comprising means activated by any one of said start
signals from any one of said connectors for storing the. -

‘identity of each of said groups of circuits having a re-

quest registered in said registers of said ome connector,
means activated by said storing means for selecting each
priority requesting circuit in one of said identified groups -
for connection to an individual one of said positions before

selecting any non-priority requesting circuit in the same

one of said identified groups for connection to said posi-

75

tions, means operated by said selecting means for receiving -
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the identity of the class-of-call served by each selected cir-
cuit from said signifying means in said one connector,
means operated by said receiving means for selecting one
of said positions available to serve a call in said selected
circuit, and means activated by said position selecting
means for activating said switch means in said one con-
nector to interconnect said selected circuit with said se-
lected position.

i7. In a telephone system, groups of trunk circuits, cach
of said groups used for serving a different class-of-call,
a plurality of operator positions each being selectively
preconditioned for serving a predetermined number of
said classes-of-calls, each of said circuits having a first
signaling means used for requesting connections to said
positions on a routine basis and a second signaling means
usea for requesting connections to said positions on a
priority basis, a position connector comprising switch
means for connecting any one of said circuits to any one
of said positions and a plurality of registers each being
individually connected to one of said signaling means of
each of said circuits for registering routine and priority
connection requests received from said circuits, and con-
trol means for controlling said connector to interconnect
said circuits with appropriate ones of said positions and
comprising means responsive to the registration of routine
and priority connecton requests in said registers for select-
ing one of said groups of requesting circuits for service at
a tume, means activated by said selecting means for oper-
ating said switch means to interconnect each of said pri-
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ority requesting circuits in said one group with an appro- 30

priate one of said positions and thereafter interconnecting
each of said routine congections requesting circuits in
said one group with an appropriate one of said positions,
and means controlled by said operating means for advanc-
ing said selecting means to select another of said groups of
requesting circuits for service after all requesting circuits
in said one group have been connected to said positions.

18. In combination, a pluralifty of operator positions,

39
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a group of trunk circuits, link connector means operable
for establishing routine and priority link connections for
said circuits to any one of said positions, each of said link
connecfions being selectively used for routine and priority
connections, each of said circuits being connected to said
connector means over a singie path, and means responsive
to service requests from said circuits for operating said
connector means selectively to establish link connections
from said paths of said requesting circuits to said positions
on routine and priority bases,

19. In combination, a communication line, a call service
circuit, and connector means responsive to the receipt
of signals during a call on said line for successively estab-
lishing connections between said line and said circuit
on first and second priority bases during said call, and
each of said connections being selectively used for both
saild first and second pricrity bases connections.

Z2{. In combination, a communication line, a call service
circuit, means operative during a first period of a call on
said line for connecting said line to said circuit on a first
priority basis, means for subsequently controlling said
connecting means to disconnect said line from said circuit
during said call, and means thereafter responsive to a
signal received from said line during another period of said
call for activating said connecting means to reconnect said
line to said circuit on a second priority basis.
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