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s ABSTRAC’]I‘

A transfer system for provxdmg transfer services to-

~trunk circuits involved in connections between inside .'

and outside parties:. In response to a signal from the

nside party, a trunk c1rcu1t is connected to any one of

~ a plurality of transfer circuits through a swnchmg net-
- ~work. The transfer circuit seizes the common control =
~ through a line circuit and transmits dial pulses re- R
~ ceived from the trunk circuit to complete a transfer . =
~ connection to a transfer party. If the transfer party s
- an inside party, the transfer circuit, in response to.a. -

‘subsequent. s:gnal from the initial inside party, sets up

~ a conference connection. When the initial inside party -
- hangs up, the transfer circuit enables a transfer com- o
- mon control circuit to seize the common control and -~
to set up a second connection between the transfer = -
- party and the trunk and thereafter releases the trans- -
fer connection through the transfer circuit. Safeguards; -
- are provided to assure that the second connection is

properly establlshed prlor to. the dlsconnectlon of the j' :

- .'_transfer connectlon |

31 Clalms, 13 Drawmg Flgures |
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_ TRANSFER CIRCUIT
~ BACKGROUND OF THE INVENTION

Thts invention pertains to telephone systems in gen-

eral, and more parttcularly to apparatus for use in a pri-
- vate automatic branch exchange (PABX) to prowde
automatic transfer features.

In the usual line to line type ef telephone call through

3,806,661

a telephone central exchange, the calling party dials the

‘number of the called party as listed in the telephone di-

10

rectory. In this type of arrangement the calling party.

- . knows the party whom he is calling. However in the

~case of corporations or large offices that are serviced |

by a private branch exchange, the outside world calling

- party (a party connected to the private branch ex-
| _ehange through a trunk circuit) may not know the

name of the person he wishes to contact and desires to

speak to somebody that is assigned a certain area of re-
sponsibility, Generally, the operator is dialled and the
-operator will attempt to complete a connection to the

'--approprlate party A private branch exchange without
- any automatic transfer capability requires the services -
- of the operator for call transfer. Hence, should the c:all-

ing party be connected to the wrong person, or if the
~called party happened to be at another location, the in-

- side party (a party serviced by the private branch ex-

- change) is required to signal the operator for recall and
~ to have the outside world party reconnected to another

telephone line. The recall of the operator may be re-

quired several times before the proper party is reached,

' orelse perhaps the 0utsrde werld party may be requ:red
to make several calls. N |

15

20

~ an inside PABX party For purposes of srmphfymg the

30

In peak traffie times the eperater may be busy ex-

~ tending various calls wherein no operator would be
R readlly available for recall. As a result, a good deal of 35'
. time is wasted by the outside party, the operator and
~ the inside party in attempting to establish  the transfer.

Furthermore, even if the proper inside party may have
been reached, the inside party may desire consultation
with another inside party, either alone or, through a

- conference connection. Without automatic - transfer,

40

the inside party is again requlred to recall the eperator .

_te set UP the connectmn to the addltmnal ms:de party

The transfer feature mcludes equlpment for use wrth

a PABX that provides for the automatic connection of

an addltlenal party to an established connection be-
tween an inside party and the outside world, for either

~ private consultation or conference, under the control

of the initially called or calling inside party. In the com-

‘mon control type of systems the connections between

parties are established through switching networks by

- the use of common control ‘equipment which is seized

.. to establish the connections and then is subsequently

~ released. The transfer circuit in common control Sys-

. . tems must be able to recognize a request for transfer

- services.- When the inside party generally signals for a

' transfer circuit he receives dial tone and dials the num-

- ber of the other party to be connected. After the other -

o party has been connected, the inside callmg and called

.~ parties can then either confer in private or be con-

- nected in a conference circuit w:th the outside world
~ party. If the party called by the inside party was a trunk

~ connection, the conference capability should be denied

_ 'thereby preventing telephone connections between

. _'parties in the eutsnde wor!d that weuld be billed to the

PABX effiee
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"In samll oﬁ'ices the transfer serwce 15 often meluded

_m the trunk circuits. The trunk circuit in such cases de-
‘tects the transfer request for signal (hook flash, push- -

button, etc.) to seize the commen control. The various
trunk circuits in common control systems cannot be

selected for connection only to those parties havmg'
‘transfer class of service. Hence, each of the trunk cir-

cuits is required to mclude an entire transfer circuit and
an additional port connection to the swrtchmg network.
The circuitry for providing the transfer feature in such
an arrangement would be included in each outside
world connection whether or not used or needed. The
added port in each trunk results in a substantrally larger

and more expenswe switching network and adds to the

cost and the size of the trunk.

Although the use of transfer r.:lrcunts in the trunks

may be feasible in small PABX systems, this'approach '
- istoo costly for use in large PABX systems. It would be

much more economical if transfer circuits were pro-

vided as‘a pool of common circuits that can be selected
for use as required. Under such an arrangement, the
‘number of transfer circuits provlded inaPABX willde-

‘pend upon the size of the exchange along with transfer

traffic requirements. Hence, the number of transfer cir-.
25

cuits in such an arrangement can be greatly. redueed
and the cost of the PABX accordingly reduced.

‘The transfer feature sheuld be: under the eentrol nf

explanation in this patent apphcatten party A will be

designated as the party requesting transfer services.
Party A, in addition, is requrred to be connected to. the
outside world by a call that either party A established
- or the outside world established. Party B, for the pur-
poses of this patent apphcatlon shall be desrgnated as
the party to be connected via the transfer circuit. It is
a desirable feature of a transfer arrangement that party
'A and party B could communicate in private prior to
~any conference connection or transfer. Hence, the
~ transfer circuit should provide for an initial connection - |
between parties A and B and then if desired provide for -
a conference cennectlon between partles A and B and -

the outside world.

~If the conference cennectron s establlshed between -

| partles A and B and the outside world and party A ter-
minates, there is no need for tying up a transfer circuit
since only two parties remain connected. Hence, it is
desirable if the transfer arrangement provides for the
-rerouting of the call between called party B and the
outside world, thereby reducing the holding time on the

transfer circuits and making the transfer circuit avail-
able for other transfer requests. The reroute feature

should be automatic. The transfer arrangement should
. include facilities for seizing a register for automatically

55

dlalhng the number of party B and initiating a direct

connection through the network between party B and
the outside world, and then termrnatmg the connection
- to party B via the transfer circuit. During this reroute
 process it is important that the communications be-
, tween the outside world and party B remain uninter-
rupted and the direct connection through the network
be preperly made. If the direct connection through the

network is not properly established, the outside world

- may possibly be connected to another busy party, or to

another free party. In such a case the connection be-

tween party B and the outside world, once the transfer
circuit is released, is lost. Hence, it is very important

o that the proper safeguards are preytded to assure that -
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the direct connection is between the outside world and
party B before the: eonnectlon ‘through the transfer cir-

cuit is released. |

There are other times at which party A, after request-
Ing transfer services, may have made a mistake in dial-
ling and hangs-up shortly thereafter. For example, party
A may have only dialled three digits of a four digit
number, or may have dialled a nonlisted number. In
such event, it 1s important that the connection to the
outside world is not terminated. Some means should be
included to reestablish a connection between party A

and the outside world, and if party A does not answer,

to establish a connection to the operator.
The transfer system should also be adaptable so that
transfer services can only be extended for those having

10

15

a transfer class of service. Since the transfer service re-

~quest 1s under the control of the inside party, the sys-

tem including transfer features should also be able to

detect the actual transfer class of service assigned to
the various partles so that the party with a no-transfer
class of service is not inadventently allowed to be able

20

to transfer calls because of a telephone connection

made to it as a result of transfer facilities.

It 1s therefore an object of this invention to provide
a new and improved transfer system for telephone ex-
changes

It is also an object of this invention to provide a new
and mmproved transfer system for telephone exchanges

ncluding a pool of transfer circuits, any free one of
which can be connected to a trunk circuit for prov:dlng

transfer services. |

It is also an object of this invention to provide a new
and improved transfer system for telephone exchanges
wherein after a transfer connection has been estab-
lished, and the party which has requested transfer ser-
vice hangs up, a reroute process is initiated that re-
places the transfer connection by a direct connection
through the telephone exchange. |

It is a further object of this invention to provide a new

and improved transfer system for telephone exchanges
reroute process is only available if the

wherein the
transfer party is an inside party.

It is a still further object of this invention to provide
a new and improved transfer system for telephone ex-
changes wherein rerouting is provided under the con-
trol of a circuit that is common to a plurality of transfer

circuits and is used only during reroute and then re-
leased.

It s also an object of this invention to provide a new
and improved transfer system for telephone exchanges
including means for rerouting transfer connections
with safeguards to assure that the transfer connections

are not released until the reroute connectlons have

been properly established.
It is also an object of this invention to provide a new
and improved transfer system for telephone exchanges

wherein a transfer requested party and the transfer

party can consult in private.

It is also an object of this invention to provide a new
and improved transfer system for telephone exchanges
for providing a conference connection between the
transfer requesting party, the transfer party, and an
outside party.

It is still a further object of this invention to prov:de
a new and improved transfer system for telephone ex-
changes wherein a conference connection including
two outside parties is prohibited. '

25

30

4
It is a further object of this invention to provide a new
and improved transfer system for telephone exchanges
for reringing the transfer requesting party after the

party hangs up and in the event that the transfer con-
nection to the transferred party cannot be established.

It 1s still a further object of this invention to provide
a new and improved transfer system for telephone ex-
changes for enabling the trunk circuit to request oper-
ator services in the event that the transfer requesting
party does not answer to reringing signals w:thm a pre-
set penod of time.

It 1s still a further object of this invention to provide
a new and improved transfer system for telephone ex-
changes wherein the trunk circuit stores the transfer
class of service of the inside party connected thereto,

and in the event of a reroute connection the trunk
stores the class of transfer service of the transferred

party, thereby preventing the transfer party having a no
transfer class of service from achieving transfer service
capabilities by means of a transfer reroute connection.

BRIEF DESCRIPTION OF THE INVENTION

A transfer systefn for use in common control tele-
phone exchanges wherein telephone connections are
established between inside and outside parties through

trunk circuits. The trunk circuits, in response to a sig-

nal from the inside party connected thereto, are con-
nected through a switching network to any one of a plu-

rality of transfer service circuit means. The arrange-

- ment is such that the plurality of transfer circuit means

35
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are a pool of service circuits, any free one of which can
be connected to a trunk circuit requesting transfer ser-
vice. Hence, the transfer circuit means are only used
when needed, the number of which is to be previded in

any system is a function of transfer traffic require-
ments. |

The transfer service circuit means are responsive to
the connection of a trunk circuit thereto and the re- -
ceipt of dial pulses from the inside party to complete a
transfer connection from the trunk circuit to the diailed
transfer party (such as another inside party or outside
party). In response to the termination of the inside
party requesting the transfer services, circuit means es-
tablish a second (reroute) connection between the
transfer party and the trunk circuit directly through the

telephone exchange and the transfer connection is

thereafter released. By establishing the second (rer-
oute) connection, the transfer circuit means used in
providing the transfer services is released to service
other transfer requests. The second connection is a
normal connection through the exchange where the -
transfer party 1s substituted for the original inside party.

Aecording to a feature of the invention, if the trans-
fer party is an outside party and the original inside
party hangs up, the reroute process is inhibited and the
transfer connection released. This prevents the use of
transfer systems for establishing connections solely be-
tween outside parties. ' ' -

In accordance with a feature of the invention, the
trunk circuits include storage means for storing the
class of service of an inside party connected thereto at
the time the connection is made. When the transfer

party 1s connected to the trunk via the second (reroute)

connection, the transfer class of service of the transfer



5
party is now stored in the trunk mrcult Therefore a
party assigned to a no transfer class of service will not

3,806,661

be able to achieve transfer service eapabrhtles through .

“a transfer reroute conneetron - |

: Acoordmg to an embodiment of the invention, the

“transfer service circuit means include a pluralrty of

transfer circuits, each one of the transfer- circuits being
“adapted to be connected through the switching net-
 work to separate trunk circuits requesting transfer ser-

~ vices for establishing the transfer connections. In addi-

~ tion, a transfer common circuit means. is provided for
~each transfer service circuit means to service the plu-
rality of transfer circuits in response to reroute signals

generated by transfer circuits when the original inside

(transfer requesting party) hangs up to complete the
second (reroute). connection and release the transfer
connection. Such an arrangement has the advantage of

including the circuits for establrshlng the second (rer-

5

' trunk crrourt to generate an operator request and there- |

after release Hence, the connectlon between the out-

side party and the telephone system will not be lost in

the event that the transfer connectlon cannot he estab-
lished. | : . | |

The transfer common includes ‘2 gatmg circuit en-

- abled by a circuit means for sequentially receiving and -

10

15

oute) connection in a single means that need only be -

connected to a transfer circuit for the time required to
~ establish the second (reroute) connection and then is

subsequently released for use wrth other transfer cir-
-cuits. | |

“each of the transfer circuits includes storage means for

20

In aecordance wrth another feature of the mventton |

25

' ‘storing the dial srgnal received from the inside transfer

requestrng party via the connected trunk circuit. The

storing the individual dial signal digits from the transfer
circuit and for transmlttmg the dial srgnals with a pre-
determined interdigit spacing therebetween The trans-
fer common circuit also includes a .comparison circuit

for comparing the digits stored in. the transfer crreurt
with that transmltted to the eommon control |

BRIEF DESCRIFTION OF THE DRAWINGS
F IGS. 1-3 disclose a bloek dlagrarn ofa prwate auto-

‘matic branch exehange mcludmg the transfer system of
‘the invention.. - o o

FIG. 4 includes a schematrc dragram of the portron
of an incoming/outgoing trunk circuit of FIG. 2 used in

| generatlng transfer service request signals.

- F1G. 5 is a'block diagram of the ESC rnterfaee and )

store circuit of FIG. 2 for transmtttmg information con--
cerning connections between the translator of FIG 1
_and the equipment of FIGS. 2 and 3. |

FIG. 6 includes an expanded block dragram of a srn-;' -

~ gle transfer service group included in the service circuit

transfer common includes a scanning circuit for detect-

- ing the transfer circuits requesting reroute and associ-

. ating the transfer common thereto to initiate the rer-
" oute process by transmtttrng the dial signals stored in
' ~ the transfer circuits to the telephone exchange to com- -

plete the second (reroute) connection.
~A further feature of the invention includes a eompar-—

~ ison circuit in the transfer common for comparing the

dial srgnals transmitted to that stored in the transfer cir-
cuit to 1nh1b1t the release of the transfer connection un-

less a comparison is made. Circuit means are also i in-

.cluded for inhibiting the release of the transfer connec-
tion if the dialled party is not busy, thus, further assur-

. Ing that a proper. connection has been made before re-
. leasing the transfer connection. Henee ‘the communi-

cation between the transfer party and the outside party

is continuously maintained during the reroute proeess

through the transfer connection, which: connection is

estabhshed properly.

A strll further feature of the i mventron mcludes circuit
means in each of said transfer circuits for deteetlng a

~ signal from the transfer requesting party after the trans-
"~ fer connection is complete for establishing a confer-

~ence connection. Hence, the orlgmal inside party and

- the transfer party can consult in private before being
~ connected in the conference connection with the out-

. side party. If the transfer party is an outside party, if de-

- sired, the transfer connection can be released so that

~ conference connections between two outside parties
- and an inside party cannot be established.
In accordance with another feature of the invention,

' circuit means are provided in each of the transfer cir-.
cuits for determining if the transfer connection can be

estahlrshed such as the case wherein the transfer re-

. questing party has' tmproperly dlalled and then subse-
- quently hung up, to rering the party for attempting to-

reestablish the original telephone connection. In the

.  event the party does not answer the rering srgnals the
- .transfer crreult mcludes circuit means for srgnallmg the' |

35

40

eomplex of FIG. 2, wherein eaeh transfer service group' . -

‘includes a ;:rlur:;rht)r of transfer errcurts a rotary circuit,
30

and a transfer common.
~ FIG. 7 is an expanded block dlagrarn drselosrng the

~ rotary circuit - connections to the transfer circuits, for
- preselecting a transfer circuit for conneetlon 1n Te-

sponse to a subsequent transfer request.
FIG. 8 includes an expanded block dragram of the )
transfer party store circuit of FIG. 6 for storing the

number of the transfer party eonnected wa the transfer |
circuit. .

FIG.9is an. expanded block dragram of the scanner

circuit of the transfer common used to detect transfer

circuits requesting reroute and for associating the
transfer comrnon wrth the transfer errcurt for reroute-

- purposes.

'~ to assure that proper dialling has been aecomphshed' ' -
and for checking that the party so dialled is busy,
Y thereby providing safeguards for assurrng proper rer- |

50

55?

o FIG. 10 is an expanded block dlagram of the transfer,.: -
45 |

not released until the seeond (reroute) eonnectron 1S

common eontrol rncludrng means for outpulsing the
dial signals stored in the transfer party store, for com-
paring the dial slgnals outpulsed with those in the store -

oute connections. = |
FIG. 11 is a schematic dlagram partrally in bloek'

form of the transmrssron circuit in the. transfer circuits. L

FIG. 12, whrch eomprrses of FIGS 12A and IZB is
a schematic diagram for the transfer circuit control

' forming the decision makmg portlon of each of the

60

'_transfer crrcurts

DETAILED DESCRIPTION OF THE INVENTION
GENERAL SYSTEM DESCRIPTION

I will be seen from the drawings that FIG. 1 repre-- S

- sents that portion of the system which relates to an =

65

electronic switching center; while, FIGS. 2 and 3 pro-

- vide equipment which forms part of a private automatic

branch exchange. The operation of the entire system of

- FIGS. 1 2 and 3 1S explalned In detarl 1n our oopendlng
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U.S. Pat. application entitled, “Private Automatic
Branch Exchange,” Ser. No. 293,518, filed jointly
herewith and asmgned to the same assignee as the pres-
ent invention.

Looking first to the portion of the system illustrated

in FIG. 1, which provides the electronic switching cen-
ter (ESC) equipment, there is included a line link net-
work (LLN) 24 which functions as a concentrator for
originating line calls and a fan out for terminating calls.
The LLN consists of two stages of matrices, for exam-
ple, and is used for both originating and terminating
types of traffic. One end of the LLN 24 is connected to
a plurality of line circuits such as the conference line
circuits 10 and 12, typical subscriber line circuits 14,
16, 18 and transfer line circuits 20 and 22. The number
of subscriber line circuits provided vary in number in
- dependence upon the telephone service to be offered,
but may typically exceed four thousand lines. The typi-
cal subscriber line circuits 14, 16 and 18 are more fully
described in copending U.S. Pat. application Ser. No.
153,233, filed on June 15, 1971, in the name of Otto
Altenburger, which is assigned to the same assignee as
the present invention. |

The line link network 24 prowdes one unique path

between circuits connected to opposite ends of the net-

work. Each of the switching networks in FIG. 1 in-
cludes matrix switches comprised of relays including a

mark or control winding for initially actuating the relay

and a hold or sleeve coil connected in series with its

own contacts for maintaining the relay in the actuated
~ state after a path through the network has been estab-
- lished. The last stage of the line link network 24 pro-
vides a termination for both originating traffic from the
line circuits and incoming traffic to the line circuits.
- The terminating paths through the line link network to
a line circuit are unique paths so that no path finding
need be performed between the ringing controls 54 and
56 and a line circuit through the line link network.

* The terminations for the. originating paths through
the line link network are connected to one of a plurality
of junctors, such as junctors 26 and 28. The number of
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the subscriber instructions. The junctors terminate on
the P stage and the dial pulse acceptors (not shown) in
the local registers terminate at the S stage of the service
link network. The local registers include dial pulse ac-
ceptors which provide the dial tone to the calling sub-
scriber, detect rotary dial pulses and extend the pulses
to storage sections in the local registers.

The local registers also comprise a register storage
and register output and a sender for providing outpuls-
ing. The registers and senders are controlled by a regis-
ter common 44 which contains the necessary control
units. The local registers are connected to the register
common 44 on a time division multiplex basis wherein
Information is passed from one equipment to another
on a common bus basis. The register common 44 is also
connected to communicate with a number and code
translator 46 on a time division multiplex basis. The
translation circuit provides information such as equip-
ment number, ringing codes and class of service. The’
number and code translator 46 is connected to the line
scanner-marker circuit 50 which has the means to de-
tect service requests and means to access the mdmdual |
line circuits. R

The ringing controls 54 and 56 connect ringing gen-

erators to terminating or called stations, detect off

hook conditions (ring-trip) of the called station, and
provide ring-back tone for the calling station. Each line

- circuit can be connected to any of a plurality of ringing

30
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controls which are accessed from a trunk link network
(TLN) 52 so that a ringing control is automatically
connected to the terminating line circuit as soon as a
connection to that line is complete.

A line scanner and marker circuit 50 continuously
checks the line circuits for an off hook condition, and

1s used for both originating and terminating types of

traffic. In the event of originating traffic, the line scan-
ner stops when an off hook condition i1s detected and

- transmits the information from its counter circuits to a

40

junctors and ringing controls provided depends upon

the traffic requirements for the system. The ringing
controls are more fully described in U.S. Pat. No.
3,671,678, issued on June 20, 1972, in the name of
Otto Altenburger, which is assigned to the same as-
signee as the present invention. The junctor circuits 26
and 28 and the junctor control circuit 30 is more fully
~described in copending U.S. Pat, application Ser. No.
100,571, now U.S. Pat. 3,705,268, in the name of Otto
Altenburger which application is assigned to the same
assignee as the present invention.

The junctors 26 and 28 serve as the focal pmnts for
“all local originating type traffic. The junctors include
provisions for connecting the line circuits to the local
registers 34 and 36 via a service link network (SLN)
32, and for providing transmission battery for calling
and called parties on intraoffice calls. The junctors are
under the control of the calling party. When trunk or
station busy conditions are encountered, the junctors
provide the busy tone to the calling party.

- The service link network 32 includes two stages of
matrices (P and S) and is controlled by a SLN control
circuit 33 for connecting the calling line circuit via one
of the junctors to one of a plurality of local registers.
The local registers, when connected to the junctors,
provide dial tone and include apparatus for acting on
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marker circuit to mark the particular line circuit and
enables the SLN control 33 to initiate a path finding
operation between an available local register and the
line circuit requesting service. In the event of terminat-
ing traffic, the line scanner is controlled by the number
and code translator 46 so as to receive an equipment
number from the translator to mark the line circuit with |
the particular equipment location. Furthermore, in ter-
minating traffic, the line marker is also involved in
transmitting the terminating subscriber classes of ser- -
vice, ringing code, busy or idle status, and types of ring-
ing required through the junctor control 30 to the ring-
Ing control 54 or 56. The line scanner-marker circuit
50 is more fully described in copending U.S. Pat. appli-
cation Ser. No. 101,091, filed on Dec. 23, 1970, in the
names of Gunter Neumeier and Otto Altenburger,
which is assigned to the same assignee as the present
invention. |

The trunk link network (TLN) 52 provides for the
termination of the local traffic to local subscribers, the
termination of incoming calls from other exchanges to
the local subscribers, and for the connection of incom-
ing calls from other exchanges to other external ex-
changes. The TLN 52 includes a three stage network.
When further expanston is necessary, another stage can
also be included. A D stage of the matrix is the en-
trance to the TLN and is connected to the local junc-
tors 26 and 28. An F stage is the output or exit of the
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'TLN and is connected via the rmgmg controls to the ;

line link network 24 and also to the trunk circuits.
Path finding through the trunk link network 52 is per-
formed under the control of the TLN control 51 and

~ the junctor control 30. The TLN control 51 and the
~ junctor control 30 work together in completmg the ter-
| mination portion of a call, whether it is an internally

~ terminated call, or an outgoing call to a distant office.

~ The nurnber and code translator 46 and line scanner-

o ‘marker 50 are used to complete calls to local lines, and -

10

" the number-code translator, together with the outgoing

o o trunk marker 48 complete calls to the trunks. The out-

~_going trunk marker 48 is fully descrlbed in.a copending
appllcatlcn entitled,
Marker,” Ser. No. 103,267, filed on Dec. 31, 1970 in

~ the names of Otto Altenburger and David Stoddard and

| assrgned to the same asmgnee as the present mventlon

The path ﬁndmg scheme of the TLN control 51 in-

.. cludes a two-step scan. The junctor has been previously
. marked, and furthermore, the information in the local
. registers is transmitted via the register common 44 to

~ the number-code translator 46 at this time. In the event

~ of a call terminating to a local subscriber, the number- -

code translator via the line scanner-marker c1rcu1t

- marks the line circuit of the terminating call. In the |
~ event of an outgoing call, the number-code translator
~ via the outgoing trunk rnarl-:er circuit marks the partlc-
- ular trunk circuit.
BRI The path findmg sequences threugh the SLN and the
- TLN along with the equipment associated therewrth B

| “Outgnmg Trunk

15
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An operator service lmk netwerk (OSLN) 68 con-

trelled by an OSLN control 58 is prowded for connect-

ing the trunks 60, 62, and 64 te various service c1rcu1ts
such as the dial pulse acceptors 70 and 72, transfer cir-
cuits 75 and 76 and loop circuits 78-80 and 82-84. The
operation of the OSLN 68 and the OSLN control 58

-and the method of signalling through the OSLN is fully =~

described in two copending U.S. Pat. applications enti-
tled, “Path. Fmdlng System For a Multlstage Sw:tchmg- |
Network,” now U.S. Pat.No. 3,729,591 in the name of

Klaus Gueldenpfennig and Stanley L. Russell and enti-

tled, “Telephone- Smtchmg Network Signalling Sys-

tem,
Klaus ‘Gueldenpfennig, Stanley L. Russell and Uwe A.
Pommerenmg, both of which patents are assigned to
the same assignee as the . present invention. The loop

circuits are separated into two groups 78-80 and

82-84, the former being connected to an operator cc-n-—l
~sole 104 via a position circuit 88 and the latter being

20
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are more fully described in copending U.S. Pat. appli-

' cation Ser. No. 153,221,
‘in the names of Otto Altenburger and Robert Ban-

now U.S. Pat. No. 3,729 593

35

' ‘semir, which application is assigned te the same as-

signee as the present invention. -

- Looking now to the portion of the system illustrated

- in FIGS. 2 and 3, which includes the private automatic

| _.."branch exchange (PABX) portion, five types of trunk
circuits may be provided in the telephone system of the |

“present invention; however, only an mccmrng/outgorng
trunk 60 prevldmg direct inward and direct outward

- dialling, an attendant trunk 62, and access trunk 64 are
~ illustrated. The access trunks 64 are used solely by the
~ operators to originate calls to the subscriber stations;
- .+ while, the attendant trunks 62 are used by the local sta-

' ~ tions for access to the operator, from which they can
- be extended to another trunk or local station. The i In-.

coming/outgoing trunks 60 interface the telephone ex-
'. change with distant offices. Each of the incoming/out-
going trunks 60 and attendant trunks 62 have port ap-

| : - pearances at both the originating and termtnatlng ends
- ofthe trunk link network 52, while the access trunks 64

~ have two line port appearances only on the originating

~ ends of the trunk link network. The outgoing trunk .
~ marker 48 is connected to each of the incoming/outgo-
.. ing trunks 60 and attendant trunk 62 and serves to se-
~lect a trunk circuit for a call originated by one of the
. local subscribers in response to the dialled digits as ana-
~ lyzed by the number and code translator 46. The in-

' '.comrng/cutgomg trunk 60 is fully descrlbed in a co-

pending U.S. Pat. application entitled, Trunk Circuit

Having Selective Interface Combinations, Ser. No. .

o ‘Russell jointly herewith and which is assigned to the .

293,571, filed for Klaus Gue’ldenpfenmg and Stanley L.

same assrgnee as the present mventmn

40

{ _connected to another operator cnnsole 106 via a posi-
~tion circuit 90. The loop. circuit groups 78-80 and

82-84 are asseclated with retar:es 77 and 81, respec---"

‘tively, which serve to. preselect an available loop for
connection to the associated position circuit in prepa-

ration for a request for connection from a trunk to the
operator console via its associated position circuit
through the OSLN 68. The position circuits 88 and 90

~are:connected to the system timer 94 and trunk scanner

89 forming the common control for the PABX portion

of the system, and the position circuits 88 and 90 also =~ -
. are dlrectly connected to dedicated i 1ncom1ng registers,

such as 40 and 42 respectwely, associated with the reg-

‘ister common 44 and number and code translator 46 i in '

the ESC portion of the system. If | it is desired to avoid
dedlcatmg registers to any single piece of equipment as

in the foregoing manner, then alternatively the position
circuits 88 and 90 can be connected to the local regis-
‘ters such as 34 and 36 through the SLN 32 as indicated
in FIG. 1 by the dashed lines. The connectren of any
of the trunks to any of the service circuit groups is fully
disclosed .in our copending U.S. Pat. application enti-

'- ‘tled, “Private Automatic Branch’ Exchange Circuit

Cnmplex o

- same assignee as the present invention. The cperatlen L

" of the position and loop circuits is fully disclosed in our _-
‘copending U.S. Pat. application entitled, “Operator-

45

filed jointly herewith and assigned to the

Loop Complex,” Ser. No. 293 ,752, filed jointly here-

- with and assigned to the same asmgnee as the present )

50_

invention. . N
The mcomlng/eutgomg trunk c1rcu1t 60 may a]se be-

connected through the OSLN to one of several dial |

- pulse acceptors 70 and 72, which although shown sepa-

60

. rately for convenience are part of the dedicated incom- .~
55 ing registers 38 and 40, respectively. The dial pulse ac-
‘ceptors 72 and 74 are also preselected by a rotary 69
for connection through the OSLN 68 to a trunk upon

request for service and are accessed by the trunk scan-
ner 89 via the rotary 69. | |

The incoming/outgoing trunk 60 rna),r also be con-
- nected through the OSLN 68 to one of several transfer

- circuits such as 75 and 76 which are connected respec-

~input of the line link network 24. The transfer circuits

- cludes the use of a transfer common 86 whlch iscon-

tively to dedicated transfer line circuits 20-22 at the |

are also preselected by a rotary 73 in preparation for -
a request for connection through the OSLN 68 to an
Incoming/outgoing trunk 60. The transfer operation in-

" now U.S. Pat. No. 3, 707,140 in the name of
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nected to the transfer circuits 75 and 76 and has a dedi-
cated input to the service link network 32 for obtammg
‘access to a local register 34 and 36. The transfer cir-
cuits 75 and 76 are also connected to the system timer
94 and trunk scanner 89 via the rotary 73.

A queue 96 is provided in association with the in-
coming/outgoing trunks 60 and attendant trunks 62 to
provide for servicing of requests for the operator on a
first come-first served basis. The operation of the
queue 96 1s fully described in our copending U.S. Pat.
application entitled, ‘“Queue For Electronic Telephone
Exchange,” Ser. No. 108,380, now U.S. Pat. No.
13,702,380 and 1s assigned to the same assignee as the
present invention. The queue 96 is connected between
each of the incoming/outgoing and attendant trunks

and the trunk scanner 89 and serves to forward to the

trunk scanner 89 the request for operator signals as
they appear at the output of the queue in conjunction
with the scanning of the particular trunk by the trunk
scanner 89. The trunk scanner 89 scans each of the in-
coming/outgoing .trunks 60, attendant trunks 62, and
access trunks 64 in sequential order and is stopped in
its scanning on a particular trunk upon receiving a re-
quest for service signal in connection with that trunk.
The request for service signal may relate to a request
for a loop circuit to scan an operator, a request for a
transfer circuit, or the request for a DPA in connection
with a direct inward dialled call. A requested service
circuit is available when the request is received in the
trunk scanner 89, a stop scan signal will be generated
and the request for service signal will be forwarded to
that service circuit.

The system timer 94 applies enabling time slots to
'each of the service circuit groups such as the position
circuits 88 and 90 and the transfer circuit rotary 73 in
sequential order smultaneously with the more rapid
sequentlal enablmg of the dial pulse acceptors 70 and
72, A service circuit is enabled for connection to a
trunk only during the enabling time slot assigned to its
~ group. For instance, a loop circuit can be connected to
a trunk only when its associated position circuit is en-
abled by the system timer-94. When a stop scan signal
has been generated in the trunk scanner 89 and a re-
quest for service signal has been forwarded to all the
groups containing the type of service circuit requested,
the service circuit preselected by that rotary which is
first enabled by the system timer 94 (or first position
circuit to be enabled by the timer 94 in the case of a
loop circuit) will be seized and connection through the

OSLN 68 from the trunk to the selected circuit will be

effected.

The system in accordance with the present invention

~also provides for various special features circuits in-
cluding a message waltmg and do not disturb system
92, a conference system 98, and a camp on system 100.
The camp on system 1is disclosed in our U.S. Pat. Nos.
3,676,606 and 3,679,835 both being assigned to the
same assignee as the present invention.

- As is quite well known, an electronic switching cen-
tral of the type described in connection with FIG. 1 ser-
vices requests from subscriber stations and connections
from the outside world to subscribers within the system
by common control equipment which functions on the
basis of detected conditions; accordingly, in such a sys-
tem, once a connection has been established from or to
a subscriber station through the system, the common

control equipment releases to leave only the communi-

3,806,661
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cation connection. However, the PABX portion of the
system and its various special features circuits requlre
certain information in connection with a communica-
tion connection, such as the calling and called line cir-
cuit directory numbers, the class of service of the vari-
ous parties mvolved and the numbers of the trunks
which may be involved in the call. This type of informa-
tion is not retained by the ESC portion of the system
once the connection through that portion of the system
is established and so the present invention provides a
PABX-ESC interface and line number store 66 which
receives information concerning the subscriber line cir-
cults and the class of service of these circuits at the
time the connection through the ESC is effected so that

this information may be received and stored in the

PABX portion of the system for further use in connec-
tion with the special service features. For example,
each time a trunk is marked for connection to a sub-
scriber station, the data concerning the subscriber sta-
tion including the directory number and class of service
thereof will be forwarded via line 45 to the ESC inter-

face and line number store 66 for storage therein.or for -
transfer into the trunk circuit itself. For example, the
transfer class of service will be forwarded to the trunk
circuit upon connection thereof to the subscriber sta-
tion by enabling of the NX data bus from the store 66
each time a connection to a trunk is effected. Slgnallmg
concerning dialled information from the number and
code translator 46 and the PABX portion of the system
1s also effected through the ESC interface 66, such as
signalling in connection with the dialling from the out-
side world of the listed directory number of the system
by enabling the LDN lead or dialling by an inside sub-

scriber of “‘0” on a transfer operation by enablmg the
DOX lead.

GENERAL TRANSFER OPERATION

The transfer feature can be activated by a PABX
party only if that party is engaged in a call via an in-
coming/outgoing trunk 60; it makes no difference
whether that party originated or received the call. This
feature provides the means whereby a PABX party

- (hereinafter referred to as party A) having the proper

45
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class of service (COS) can, by means of flashing his tel-
ephone hookswitch, call in an available transfer circuit
and, thereby, dial another PABX party (heremafter re-
ferred to as party B). If party A does not have the
proper class of service, the hook flash will recall the op-
crator. |
Party A has complete control of the call at all times.
When the party A — party B connection is initially es-
tablished, the distant trunk party (referred to as the

~ outside world or OSW) is automatically placed on hold

53
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so that party A can privately consult with party B if so

desired. By an additional, single flash of the telephone -
hookswitch, party A can remove the hold condition
from the OSW thereby establishing a three way confer-
ence between party A, party B, and the outside world.

At this point in the call, party A has two choices in

- call control. If party A’s hookswitch flashes for a third

time, party B and the transfer circuit are released and
the call reverts back to the original state; that is, the
call 1s again handled only by the trunk circuit. If, on the
other hand, party A elects to release, party B will re-
main connected to the outside world through the trans-
fer circuit and the transfer circuit will commence its
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rerouttng process. In this operation, the transfer Cll‘Clllt_ __

- calls in the transfer common circuit which, in turn, calls
in a local register. Party B and the OSW are unaware
- of the rerouting process. taking place and conversation

1s carried on normally. Once the local register 34 or 36

is associated with the transfer common circuit 86, the
transfer common outpulses the directory number of

ner 89, a QRFS sxgnal is generate-d from the trunk and

applied to the queue 96 along with the identification

party B into the register. After the last outpulsed digit

1s received, the register signals the transfer common by
- -means of a switchthrough (SW) mark The ‘transfer
- common compares the called number in the ESC inter-

 face and store 66 with the number that it has outpulsed
- and determines if it is busy If there is no comparison,

or the. ealled line circuit is not busy the SW mark is not

- passed on to the transfer circuit and no swrtchmg ocC-
- curs and after a preset time period the regrster 1S 1e-
~ leased, wherein the transfer common will reseize a reg-

ister and outpulse the number a second time. This S€-
- quence will continue until a comparrson is obtained, or
~until the call is terminated in the transfer circuit by

FEEE ~ party B and/or the OSW gomg on hook..

If called number comparison is obtamed in the trans-

10
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number of the trunk. The number at the output of the .

queue 96 is then compared with the number of the

trunk being scanned, as provided by the trunk scanner
8%, and if a correspondence is detected, ‘the queue for-

wards a GRFS signal to the trunk scanner to stop the
scanner if an operator is available. If the queue is taken
out of service this fact is detected by all trunks so that

request for operator service will result in generation of

a GRFS drreetly by the trunks. A mark is then extended
from the trunk scanner to the position circuits which

are being scanned by the system timer and the first
available loop applies the mark to the operator service -
link network OSLN. The OSLN is marked at the other

side of the incoming/outgoing trunk via line 59 and a
connection is then established between an Incoming-

- /outgoing trunk and the operator through the OSLN :

20

loop and position circuit to the operator.

- to party A and the outside world and therefore: will be
- capable of connecting these parties to a third party if

fer common during the SW mark, the transfer common

| " passes the SW mark on to the associated transfer cir-

~cutt. The transfer circuit, in turn, extends the SW mark,

over the OSLN 68 to the connected trunk circuit 60, N

causmg the trunk circuit to call in the junctor control

25

30 in order to affect swrtehthrough to party'B via the

- - trunk. When switching is complete, two transmission

- paths exist from the OSW to party B, one via the trans-

- fer circuit and one via the trunk circuit. The connec-

tion through the transfer circuit is now dropped The

© tail in various types of calls with and wrthout transfer
class of servlee e |

RECALL FROM INCOMINGIOUTGOING TRUNK
: - (NO TRANSFER)

| Once a connection has been estabhshed between a
~ subscriber station and the outside world through an in-

desired, or party A may release and permit the operator

to connect the outs1de world to another party

RECALL FROM INCOMING/OUTGOING TRUNK
h - (TRANSFER) | -

As already 1nd1eated once a connectron is estab-

~ lished between a subsorlber station and the outstde-

30

world, the subscrlber can' effeet a transfer to a second

- subscriber -station by flashlng the hookswitch if the

o transfer operatlon will now be described in greater de-

35

transfer class of service is available to him. This trans- -
fer operation to a second subserrber station is carried
on automatically without the services of the operator,

as will be described below, Thus, once a connection has

been estabhshed to the outmde world, if the subscriber

- wishes to recall the operator, more than just a ﬂash of |

40

coming/outgoing trunk 60, the subscriber station may

o “initiate a transfer of the connectlon to the outside
world to another subserlber station by a hookswrtch |

flash, 1f the subscriber station has. the proper class of

 service; or if the subscriber station does not have a
~ transfer class of service, the operator may be sum-
moned by a hookswitch flash. Each time a connection

- is made to an incoming/outgoing trunk, or any other

' o _ trunk in the system, the NX data from the ESC inter- 50
~ face 66 indicating whether the party has a transfer class ~°
of service available is stored in the trunk. Thus, when

‘the incoming/outgoing trunk detects a hookswrtch flash

,. ~from the subscriber statton dependlng upon whether

. Or not the NX data stered in the trunk 1ndleates that a

- link network OSLN, or connect through the operator
- service link network OSLN and an available loop and
position circuit to an operator. = |

~ Assuming a call has been estabhshed between party" .
A having line circuit 14 and the outside world through

~ an incoming/outgoing trunk 60 and further assuming .

that party A does not have a transfer class of service
~ available, when party A flashes the hookswitch the NX
- data stored in the trunk identifies the hookswitch flash -

as a request for the operator ‘Accordingly, when the

-mcommg/outgomg trunk is scanned by the trunk scan-

'transfer 1S avallable the trunk will either initiate con- ]55

nection to a local register through the operator service

the hookswitch will be necessary. o
Assuming that party A having line circuit 14 i 1S con-

_nected to the outside. world through an mcomlng/out- |

going trunk 60 and further assuming: that the party A

‘has a transfer class of service available, as indicated by

- the NX data stored in the mcommg/outgomg trunk 60,

45

a recall to the operator is initiated by a flash of the.
- hookswitch. Since the NX data stored in the trunk indi-

cates a transfer class of service is avaﬂable ‘the trunk
will generate an XRFS signal when it is next scanned by
the trunk scanner 89, which signal will be applied di-

R reotly on the bus 99 to the trunk scanner. Trunk scan-
ning will be stopped at this point if an available transfer

- circuit is preselected by the rotary 73 and a mark wﬂl

be extended from the trunk scanner through the trans-

fer common. 86 via bus 95 through the preselected

transfer circuit 74, for example, to the operator service

~ link network OSLN. The incoming/outgoing trunk 60

extends a mark on line 59 to the other side of the OSLN
which then connects the trunk to the preseleeted trans-

- fer circuit 74

60 |
- transfer line circuit connected at the input of the line
link network 24. The transfer (.‘.ll'Cl.Ht causes the trunk.

60 to place the outside world on hold and accesses its

65

the transfer hne circuit and actuates the SLN control- - -

Each transfer c1rcu1t is connected to a- dedtcated. |

transfer line circuit to provide an off hook condition

which can be detected by the line marker and scanner

50. The line marker and scanner 50 then actuates the
~ junctor control, marks the line link network input from -

Upon answering, the . operator will be c:onnected both o
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33 to select an available local register. The transfer line
circuit 20 is then connected through the line link net-
work 24, an available junctor 28 and the service link
network 32 to an available local register 34, for exam-
ple. The local register returns dial tone through the
- transfer line circuit 20, transfer circuit 74, operator ser-
vice link network 68, incoming/outgoing trunk 60,
trunk link network 52 and line link network 24 to line
circuit 14 so that party A may dial the number of a sec-
ond subscriber station to which connection is re-
quested, or in the present case, may request connectlon
to the operator.

Party A dials the digit ‘0’ which is recognized by the
number and code translator 46 as a request for the op-

3,806,661
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erator. The translator thus suppresses the generation of 15
a switch mark in the register, which would normally be

extended to the junctor and junctor control, and in-
stead signals the ESC interface 66 via line 45 to gener-

ate.a signal DOX indicating that the operator has been
dialled on a transfer call. The ESC interface and store
66 marks the DOX bus which forwards the request via
the transfer circuit to the incoming/outgoing trunk
through the OSLN. -

Receipt of the DOX indication in the incoming/out-
- going trunk inhibits the XRFS signal and causes the
generation of a QRFS signal which is forwarded to the
queue along with the 1dentity of the incoming/outgoing

~ trunk. The system then proceeds to establish a connec-

tion from the incoming/outgoing trunk through the op-
erator service link network OSLN to an available loop

and position circuit to obtain the services of an opera-.

tor in the manner described previously.

AUTOMATIC TRANSFER

As 1ndicated in the foregoing operation for recall
with transfer, once party A having line circuit 14 is con-
nected to a local register 34 through an incoming/out-
going trunk 60, operator service link network 68, trans-
fer circuit 74, transfer line circuit 20, line link network
24, junctor 28, and service link network 32 as a result
of a hookswitch flash, dial tone is returned to party A
from the local register 34 enabling the dialling of a sec-
ond subscriber station. Assume party A having line cir-
cuit 14 dials the number of party B having line circuit
16. The dialled digits are received in the local register
34 and analyzed by the number and code translator 46,

which accesses the line marker and scanner 50 to mark -

the line circuit 16. The directory number of party B is
also transmitted via the ESC interface and store 66 to
a called party storage circuit in the seized transfer cir-
cuit. A switch mark is also extended from the register
to the junctor to access the junctor control, which

marks the trunk link network. Path finding through the

trunk link network 52 then establishes a connection
from party A having line circuit 14 through the line link
network 24, junctor 26, trunk link network 52, in-
coming/outgoing trunk 60, operator service link net-
work 68, transfer circuit 74, transfer line circuit 20,
line link network 24, junctor 28, trunk link network 52,
ringing control 56, and line link network 24 to line cir-
cuit 16 and party B, for example, Ringing is then ex-
tended from the ringing control to party B and ring-
back 1s extended to party A.

- If party B does not answer, party A may flash the
hookswitch a second time which is detected on this oc-
casion in the transfer circuit and causes release of the
transfer circuit and all of the ESC elements connected

16

thereto. Under these conditions, party A will then be
again connected solely to the outside world through the
incoming/outgoing trunk 60.

If party A releases before party B answers the out-
side world is released from hold by the transfer circuit
and receives ring-back from the ringing control. The
transfer circuit starts a time-out which will automati-
cally connect the outside world to the operator if the
party B does not answer within a prescribed time. Once
the time-out signal has been generated indicating that
the prescribed time has elapsed, this signal will access
the incoming/outgoing trunk 60 and cause a QRFS sig-
nal to be generated in the trunk initiating the connec-
tion of the trunk to an available operator so that the
operator may handle any further requests from the out-

side world for service. On the other hand, if the party
B answers before the time-out signal is generated, the

- parties will be connected and a rereutmg of the con-
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nection will be automatically lmtlated in a manner to
be described below. | |

If party A does not release before party B answers,
parties A and B will be connected for communication
while the outside world remains on hold from the trans-
fer circuit. Under these conditions, party A may flash
the hookswitch which will cause release of the hold in
the transfer circuit and place the three parties in the
conference connection. At this point, if party B re-
leases, the transfer circuit will release along with the
ESC equipment associated therewith so that party A
will remain connected to the outside world solely
through the incoming/outgoing trunk. On the other
hand, if party A releases, party B will be connected to
the outside world through the transfer circuit and a rer-
outmg of the connection will be automatlca]ly intitated

_m a manner to be descrlbed below.

REROUTING-TRANSFER COMPLETE

The parties A and B having line circuits 14 and 16,
respectively, may be in a three-way conference with the
outside world, or the outside world may still be on hold .

- with parties A and B connected together as a result of

45

50

a transfer operation. Under these circumstances, party
A is connected from the line circuit 14 through the line

~ link network 24, junctor 26, trunk link network 52, in-

coming/outgoing trunk 60, operator service link net-
work 68, transfer circuit 74, transfer line circuit 20,
line link network 24, junctor 28, trunk link network 52,
and line link network 24 to the line circuit 16, for ex-
ample. As is quite apparent, if party A releases at this
pomt, party B will be connected to the outside world
through the incoming/outgoing trunk 60 via a rather
roundabout path including a number of pieces of

equipment rather than the more direct path through a

55

60

65

single junctor and the trunk link network 52. Accord-
ingly, the transfer circuit in accordance with the pres-
ent invention under these circumstances initiates an au-
tomatic rerouting of the connection to establish a par-
allel connectton from line circuit 16 through an avail-
able junctor and the trunk link network 52 to the in-
coming/outgoing trunk 60 so as to permit release of the
more roundabout path through the transfer circuit.
When party A releases under the conditions set forth
above, the release i1s detected in the transfer circuit
which automatically releases the hold on the outside
world if that condition still exists. The transfer circuit
then extends a release signal to release party A and the
switch train to line circuit 14. An RFS signal is also ex-
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tended from the transfer c:rcult tu the transfer common

-~ 86 to acquire the services of that circuit. The transfer

common 86 has a direct appearance at the input of the

~ service link network 32 so as to provide for connection

to a local register. The transfer common receives the
- called line number which was stored in the transfer cir-
cuit at the time of the marking operation for the Origi-

3 806 661
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2. ifa call 1S bemg extended to thts lncomlngfoutgo~ -

' ':mg trunk 60 in an outgmng mode from an access trunk
- 64 or an attendants trunk 62 by the operator for a sub-

nal transfer connection and outpulses this number to.

the local register through the service link network 32.

o | - The number and code translator 46 then extends the

directory number demgnated by the outpulsed digits via
“line 45 to ESC interface and store 66 back to the trans-

fer common where the number is compared to the

| - :number outpu]sed to msure that the correct number Is
- being switched. | | |

If the compartsen made in the transfer common

10

15

o proves that the correct line is being switched, the num- -

ber and code translator 46 under control of the trans-

~ fer common causes the line marker and scanner 50 to
.. enter a forced marking mode of the busy party B to
S .overrtde the normal busy condition of the line circuit

16 and mark the line circuit appearance at the line link
network 24. At the same time, the local register ex-
tends a mark through the transfer common 86, transfer

. circuit 74 and operator service link network 68 to mark
.~ the ]unctor eutput of the 1ncem1ng/0utgmng trunk 60.
-~ Premature ring trip of the ringing control associated
- with the connection is also effected to prevent a ringing

of the parties. Path finding through the trunk link net-

20

“scriber havlng a no transfer class of service (which the

class of service was stored i in the extending trunk at the
time the subscrtber was connected to that trunk) the

-~ NX COS ﬂlp—ﬂep 206 is set by way of gate 201, The

gate 201 is enabled by time slot signal TSA being ex-

tended over the holding sleeve through the TLN frurn-.

the extending trunk at the time of connection.

- Once set, the NX COS flip-flop 206 may be reset by the

OR gate 199 only if the trunk becomes idle, that is, all
connections have been released, or if the inside party
dlsconnects or is forcxbly dlseonnected from the trunk |

 As long as the NX COS ﬂlp-—-ﬂ@p 206 is reset, gate 203
(XRFS) is enabled by the hook flash detector 205 and |
gate 204 (QRFS) is inhibited. If a DOX signal is re-

ceived lndleatmg the Operater has been dialled, the
“gate 203 is inhibited and the gate 204 is enabled to gen-
erate the general request QRFS. If the flip- ﬂop 206 is

- set, the gate 203 is inhibited and the gate 204 is en-

25

abled. The hook flash detector 205 constantly monitors
the tlp/rmg pair of the inside party. If a momentary -
open-on the pair is detected which is greater than 200

~ milliseconds but less than 2 seconds the- hook flash de- ..
~ tector 205 will generate a flash detected output to en-

- able the appropriate gate 203 or 204. This hook flash

30

work 52 then effects a connection between line circuit

16 and the 1ncem1ng/0utgmng trunk 60 to the outside -

world, which path is in parallel to the previous path ex-

tending from the line circuit 16 threugh the transfer

o ~circuit to the incoming/outgoing trunk 60. Once the
- parallel path has been established, the switch mark ex- -
. tending from the register ends and the transfer circuit

“along with the transfer common and assecnated ESC
equipment releases.

It should be noted in cenneetmn wnth th:s operatlon

 that the original path from the line circuit 16 through

35 o

detector will remain in the ON mode until either the
OSLN sleeve is detected: or the trunk becomes idle. A

holdmg sleeve signal from the OSLN indicates that the

appropriate service circuit has been cennected to the’
other mde of the OSLN matrix. - -

ESC INTERFACE AND STORE

| lustrated in FIG. 5. The callmg and called dtrectory: "

40

~ the transfer circuit and mcemmg/outgemg trunk to the

“is not interrupted. It is only after the second parallel
~ path has been established that the erlglnal path is re-

- R | outside werld is maintained durmg the entire rereutlng |
."operatton so that communication between the parties
45

~“leased so that no mterrupt:en of the communication

- between the parties is possible. Indeed, for a short pe-
~ riod of time communication between the parties is ef-
R "fected over beth of the parallel paths. |

INCOMING/OUTGOING TRUNK

© The purpose of the no transfer class of serwce (NX
e "‘-”_"_]COS) store circuit (1llustrated in FIG. 4) in the in- -
_ coming/outgoing trunk 60 is to control whether a trans-

fer request (XRFS) or a general request (QRFS) is gen-

50

~erated when a subscriber hook flash is detected by the

S " hook flash detector 205, If a flip- flop 206 is set, an
- XRFS is generated, if reset a QRFS is generated. This

' ‘store may be set by any of two means: |
1. when a call is being extended to or from an in-
“coming/outgoing trunk 60 to a subscriber: _hav.t_ng a no

 transfer class of service, the system marks the NX COS

bus at the time of the connection. Only this trunk may
~ interrogate the NX COS bus at this time due to the

60
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numbers of the parties involved in each connection by . |
‘the ESC is transmitted in serial form from the translator

46 (during the call set-up) to a calling and ealled num-
ber shift register 220. A clock control circuit 221 al-
lows the transfer of the data into the register 220 and
locks up when all the data is received and sends an en-

~ able signal RC to the transfer circuit controls and stores.

132 and 134 (FIGS. 12 and 10), and transfer common
control 136 (FIG. 6) to accept the called number data =
in parallel form. The clock control 221 remains locked

up until the switch mark is removed, at which time the
enable signal RC is pulsed and the register 220 is reset.
The clock control also provides timing to the transla-- |
tor. The transfer line circuits 20-22 are ass:gned a

transfer class of service. which is recegmzed by the

translator. The calling number data is transmitted to a =
partial decoder 222 which, in turn, is enabled by a

transfer class of service signal (XFER COS) from the:"-“ |

translator 46. The partial decoder 222 applies the sig-

nal KUST (tens digit) and KUSU (units digit) to all the
transfer controls and stores 132 and 134 to address the

calling transfer circuit. Each transfer circuit is assigned

‘the same address as the transfer line circuit connected

- thereto. The called number in the shift register 220 is

~ TLN mark signal MK applied to the gate 200 whleh in '

turn sets the NX COS fhp-ﬂop 206, and

-applied to all the transfer circuit stores 134, but only
65

the transfer circuit whose store address corresponds to
the calling party number will accept the data. The

called number is also applied to the transfer common

~ control 132 to be used durmg the reroute pmcess

A bluck dlagram of the callmg and called number. S
~ storage portion of the ESC interface and store 66 is il-
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~ The no transfer class of service signal NX, the listed
number signal LDN, the trunk call signal TRK, the
local call signal 1.O, the busy signal BSY and the dial

operator signal DOX received from the translator 46
are transmitted to the respectwe c1rcmts via the drwers 5

219.

TRANSFER SERVICE GROUP

Although the single rotary 73 is illustrated in FIG. 2
as controlling a single group of transfer service circuits 10
(75 and 76), it 1s to be understood, that depending
upon the size of the office, traffic conditions, and the
expected number of transfer requests, several groups of
transfer service circuits can be provided, each transfer
service group having its own plurality of transfer cir- 15
cuits, 1ts own transfer common circuit, and its own ro-
tary circuit. The transfer common circuit 86, acts as a
common control circuit for for the plurality of transter
circuits in its group for rerouting purposes. ~

FIG. 6 includes an expanded block diagram of a 20
transfer service group. Each transfer circuit includes a
transmission circuit 130 for providing connections be-
tween the OSLN 68 and the transfer line circuits. The
transmission circuit 130 includes the transmission
bridge circuits for connecting party A to party B, and 25
to connect parties A and B and the outside world in a
conference circuit. The transmission circuit 130 in-
cludes the mark and sleeve controls, and the network
and path finding signalling circuits, and is operated
under the control of a separate transfer circuit control 30
132. The transmission circuit 130 is discussed in
greater detail with regard to FIG. 11.
~ The transfer circuit control 132 is a decision making
portion of the transfer circuit that responds to the off
hook, hook flash, dial and termination signals of the 35
parties to control transfer circuit seizure, dial pulse rep-
etition, conference release, rerouting, etc., as discussed
in greater detail with regard to FIG. 12. The transfer
circuit control 132 is connected to the rotary 73 for
preselection prior to seizure, as is explained in greater
detail with regard to FIG. 7. Each transfer circuit also
includes a transfer party store circuit 134 for receiving
and storing the number of the called party B as pro-
- vided by the ESC interface and store 66. The transfer

party store is discussed in greater detail with regard to
FIG. 8. - -

The transfer common 86 includes a transfer common
control circuit 136 and a scanner circuit 138. The scan-
ner circuit 138 continuously scans the transfer controls
132 for a request for service, and in response to such
a request, associates the transfer common 86 with that
particular transfer control 132 and transfer store 134.
- The transfer common control 136 provides for the out-

“pulsing of the called party B number designated by the
store 134, and for making comparison tests with the
number in the store 134 with that received by the local
- register to assure that the proper number has been out-
pulsed. The transfer common control circuit 136 and

- the scanner circuit 138 are discussed in greater detail
with regard to FIGS. 10 and 9.

TRANSFER CIRCUIT ROTARY

The rotary 73, as illustrated in FIG. 7, comprises a
ring counter 215, which when running, sequentially ap- 65

plhies enabling signals to the transfer circuit controls
- 132 via the leads LMA-LMN, (wherein N corresponds
to the number of transfer circuits which are serviced by

40
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the rotary 73). The leads LMA-LMN are also con-
nected to a stop scan circuit 216 which includes a sepa-
rate gating circuit for each of the transfer circuits. The
busy-free leads BFA-BFN from the transfer circuit
controls 132 are also connected to the stop scan circuit
216. Clock signals are applied to the ring counter 215
via the stop scan circuit 216 and lead SS so that as long
as all of the transfer circuit controls are busy, the
counter Keeps running. A signal ARB is applied to the
trunk scanner 89 when the ring counter 215 is running,
indicating that all the transfer circuits controlled by the
rotary 73 are busy. If a transfer circuit is free when
scanned, its transfer circuit control 132 applies a signal
on its corresponding BF lead which, in turn, inhibits the
stop scan circuit 216 from transmitting clock pulses to
the ring counter 218, The arrangement is such that the
rotary 73 preselects the next free transfer circuit for
connection prior to any request for transfer circuit by
a trunk circuit. For example, if transfer circuit 75 in-
cluding transfer circuit control 132A was preselected
and then seized for transfer connection, the BFA lead
signals the stop scan circuit 216 that the transfer circuit
1s busy and to apply clock pulses to the ring counter
213. The ring counter 215 will now proceed to scan the
transfer circuits to preselect another free transfer cir-
cuit for a subsequent transfer request. Hence, the trans-
fer circuits are preselected by the rotary and are await-
ing a request for service.

The rotaries 73 in all transfer service groups are par-
tially enabled when a transfer request signal RFSXS
from the trunk scanner 89 is applied to an AND gate
212. The particular transfer circuit seized in a transfer
circuit group depends upon the timing of the sequential
enabling signals applied to the service circuits by the
system timer 94. The system timer 94 sequentially and
individually enables separate ones of various service
circuit groups, such as an operator position service
group and a transfer service group. Since a transfer re-
quest signal RFSXS is generated by the trunk scanner,
the operator position service groups will not be par-
tially enabled to respond to the enabling signals from
the system timer. However, since the AND gates 212
In the rotaries in all transfer service groups are partially
enabled, the first transfer service group having a prese-
lected free transfer circuit will respond to the slotted

~ time slot applied to the other input of the AND gate

212 to be seized for connection. At the time the AND
gate 212 is enabled, a mark is extended from the trans-
fer circuit to the OSLN 68 and a connection is com-
pleted between the transfer circuit and the trunk re-
questing transfer service. The seized transfer circuit
also actuates its dedicated line circuit 20-22 for con-
nection to a local register 34—36.

TRANSFER CIRCUIT PARTY STORE

In FIG. 8, the address of the calling transfer circuit
store 132 from the ESC interface and store 66 is ap-
plied to a number decoder 223 in all transfer circuits
via lines KUST and KUSU. The enable signal RC is also
applied. Only the addressed transfer circuit number de-
coder 223 will respond to apply an accept data signal
AD to the digit input gates 224. The called party num-
ber is now received by a called party directory number
store 225, which is also enabled by the signal on the
lead RC. The called party directory number is stored
until the call is rerouted by the transfer system and/or
the transfer circuit released. The stored called party di-
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‘rectory number is read by the transfer common control

136 when a reroute slgnal RR 1S apphed to enable the
dlglt output gate 226.

TRANSFER COMMON CIRC UIT

The funetlon of the transfer common 86 i 1S to service
the transfer circuits in its transfer service group for call

rerouting purposes. For example, when the calling

party (party A) releases from a transfer circuit and the
called party (party B) remains with the call, the trans-
fer system automatleally places a new call from the
‘trunk involved to party B so that transfer circuit may
be released to accept other transfer calls. The transfer

- common circuit provides the means by which the num-

.ber of party B is autematleally dialled.

~ To accomplish rerouting, the transfer Cll‘Clllt requm—
~ ing service extends a request for service signal RFS to
the transfer common circuit. The transfer common

10

15

‘The start delay and mterdlglt tlmmg crrcutt 254 in-

cludes two flip-flop stages connected as a ring counter

“to count to the count of three and then return to zero
at the next count, and remains locked in the zero posi-

tion until enabled by the unlocked signal CUL. The :

clock pulses to the circuit 254 are 60/40 dial clock -
pulses that simulate ideal dial pulses; i.e., 40 millisec-

onds closed, 60 mﬂhsecends epened each pulse total-

ing 100 milliseconds. A decoder circuit 260 is con- '
nected to the counter output of the start delay and in-
terdigit timing circuit 254 to produce an output signal

when the counter has reached the count of three or at

‘the count of zero. The count of three provides fora 400

millisecond delay after the unlock signal CUL was gen-
erated to allow the connected register circuit to stabi-
lize prior to outpulsing. The count of three signal is ap-

- plied to the dial digit shift register 258 so that the first
- stage in the shift register enables the digit select gates

then calls in a register and commences automatic dial-

ling of the number of party B using the dlglts received
from the transfer circuit. A switch mark is subse-
quently returned from the register and is relayed to the
trunk via the corresponding transfer circuit. The ESC
~connection to the party B line circuit 1s then accom-
- plished in the normal manner using premature ring trip.

20
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: At the end of the switch mark, the transfer common re-

leases to service other transfer circuits requiring rer-

outing service. The transfer cm:ult also releases from' |

-the trunk.

o -~ The transfer cemmon 86 meludes a scanner c:1reu1t-
© - 138 illustrated in FIG. 9 and a eontrel circuit 136 illus-

30

trated in FIG. 10. In FIG. 9, clock pulses are applied B
through a stop scan control circuit 230 to a scan

- ‘counter circuit 232 Binary signals corresponding to
the counts in the scan counter 232 are apphed to a scan.

35

~ decoder. 234, which, in torn, applies decoded output

‘to mdmdual ones of transfer circuit controls 132 (FIG.
7). When a transfer c:rcult control bemg scanned ap-

~ plies a request for service signal on one of the lines
- RFSA-RFSN to the stop scan circuit 230, the transmls-_
‘sion of clock pulses to the scan counter 232 is stopped

. o s1gnals RRA—RRN to the scan stop circuit 230 and also .'

- and a continuous signal is applied on the corresponding -

one of the leads RRA-RRN to the transfer circuit con-

trols and stores 132 and 134, respectively, to seize the

45

transfer circuit. At the same time the stop scan circuit

- 230 also generates a signal EN to enable the transfer

.~ common control 132 to start the rerouting process. .

- At this time, the stop signal control circuit 230 ap-
- plies an enable signal EN to a transfer unlock circuit

S 250 (FI1G. 10) and to a register control circuit 252. In

response to the enable signal EN, the register control

262 to allow the first digit stored in the seized transfer
circuit to be transmitted to the counter circuit in the
dial pulse generator 256. The counter circuit in dial
pulse shift register 258 includes five flip-flop stages

connected as a shift register, one for each digit to be

outpulsed (four) and a fifth flip- ﬂep stage to be set

'when ali digits are outpulsed.

‘The dial pulse generator 256 includes four ﬂlp flep :

- stages. connected as a count down counter. The tlip-
flop stages are set in accordanee with the digit to be

outpulsed. With the digit stored in the dial pulse gener- .
ator 256, an off zero signal NXO is applied to the dial

digit shift register 258 to inhibit the register from en-

abling the digit select gates 262 and to cause the dial -
digit shift register 258 to shift the flip-flop stages to pre-

pare for the next digit. In addition, the NXO signal.
stops the start delay and mterdlglt tlmmg c1reu1t 254 at

the count of zero. o
‘While the start delay and mterdlgtt timlng circuit 254

“1s on zero, an AND gate 264 is enabled to transmit the
~_dial clock pulses to the dial pulse generator 256 to.
40 drive its counter to zere For example, if the digit 6 is

stored in the counter, it will take 6 dial pulses to step
the counter to zero. Slmultaneously, an AND gate 266

-is enabled by the count of zero signal from decoder

260, the unlocked signal CUL, and a signal from the
dial dlglt register 258 indicating that the fifth stage is.

not set, so that the gate 266 transmits the dial clock

pulses to the register via the tip and ring leads from the

~ lead DP. The dial pulses wrll be generated until the

50

counter in the dial pulse generator 256 reaches the '

- count of zero and restarts the start delay and interdigit

timing circuit 254 (resulting in a removal of the count

- of zero enable signal from the gate 266).

- circuit 252 marks the SLN for connection to a lecal :

'-reglster 34-36. When the connection to the local regis- . the interdigit timing) the count of three signal is again -

> generated by the decoder 260 to allow the dial digit
- shift register 258 to enable the digit select gates 262 to

ter is complete, a signal SLR is applied to the unlock

o - circuit 250. The unlock circuit 250 includes a flip-flop

circuit that is set by AND ‘gating both the signals EN

~and SLR to provide a circuit unlock signal CUL. The
unlock circuit 250 assures that no outpulsing can occur
‘until a local register is connected. If the local. register

 fails to be connected the transfer common will remain

60

- locked until the system timer 94 (FIG 3) steps to the '

~ next transfer service group.

_ Imtlally, the counter circuits in a start dela},r and mn-. 65
terdigit timing circuit 254 and the dial pulse generator

256 are set at zero, while the first stage of the dial digit
Shlft reglster 258 1s set to the ﬁrst d:glt fer outpulsmg

- After a 400 milisecond time delay (correspondmg to -

transmit the next digit to the dial pulse generator 256.

This process is repeated for eutpulsmg the remammg -
digits. o

~ After the dlal pulse generator 256 outpulses the last .

~digit, the off zero signal NXO going away sets the last
stage in the dial digit shift register 258 which now dis-
ables the AND gate 266 preventing any further out-
pulsing. The same signal is applied to a timing and reset -

- control circuit 268, enabling a called number compara-

tor circuit 270 during the presence of a switch mark

| s:gnal SWMK from the ESC mterfaee and store 66 The B
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comparator 270 compares the called number outpulsed
into the local register (received via the ESC interface
and store 66) with the called number stored in the

transfer circuit. If the numbers compare, and if the
transfer circuit provides an indication that the called 5
line (party B) is busy, an AND gate 272 will be enabled
to apply a switchthrough signal SWT to the transfer cir-
cuit allowing the second connection to be made to the
called party B. The comparison of the called number
stored in the transfer circuit store 134 to the called 10
number outpulsed to the register assures that the
proper number for rerouting has been dialled. In addi-
tion, the busy signal provides an added verification that
the line number dialled is busy. This arrangement as-
sures that the transfer circuit will not connect to an- 15
other erroneous busy party, or ring a free party.
The timing and reset control circuit 268 includes an

encoder circuit, which is enabled when the last flip-flop
in the dial digit shift register 258 is set, to apply signals
to set all flip-flops in the counter of the dial pulse gen- 20
erator 256. In the case of four dial digits, four flip-flop
stages are set so that the dial pulse generator circuit
256 can function as a 1-% second counter to provide
a timing circuit for himiting the time duration that the

‘transfer common can be connected to a given local reg- 25
~ ister, thereby preventing the transfer service group

from being locked in on a faulty local register. When
the dial pulse generator 256 receives the encoded sig-
nal, an off zero signal is applied to the start delay and
interdigit timing circuit 254 which allows the AND gate 39
264 to apply the dial clock pulses to the dial pulse gen-
erator 256 to drive the counter to zero. No dial pulses
are transmitted by the AND gate 266 since the gate is
disabled by the last flip-flop in the dial digit shift regis-
ter 258. When the counter in the dial pulse generator 35
256 reaches a count of zero, it signals the timing and
reset control 268, which, in turn, applies a release sig-
“nal to the register control 252 to release the register.

In addition, if the called number comparator 270

does not provide a comparison by the end of the switch
mark SWMK, the register control 252 receives the sig-
nal for releasing the register which in turn applies a sig-
nal through an inverter 274 on the lead DP that corre-
sponds to an open in the tip and ring lines causing the
-register to release. When the register releases, the sig- 43
nal on the lead SLR is removed which prevents the
transfer common from transmitting any further dial
pulses. In addition, the removal of the unlocked signal
CUL causes the shift register in the dial digit shift regis-
ter 258 to return to its initial stage having 1ts first flip-
flop set. The unlocked signal CUL also causes the
transfer common scanning circuit to release the reroute
signal RR.

TRANSFER TRANSMISSION CIRCUIT 55

FIG. 11 includes an illustration of an embodiment of
a transmission circuit for the transfer circuits 75 and
76. The transmission circuit includes seven leads ex-
tending to the OSLN 68, including a rear tip and ring
pair (TR and RR), a front tip and ring pair (TF and
RF), a mark lead (MK), a sleeve lead (SL), and a sig-
nalling and path finding lead (LB). The mark and
sleeve leads MK and SL are connected to the OSLN
mark and sleeve controls 300 and 302. These controls 65
are fully explained in our above mentioned copending
'U.S. Pat. application entitled, ‘‘Operator Loop Com-
plex”, Ser. No. 293,752. The mark lead MK 1s used for
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marking connections to the OSLN for path finding pur-
poses while the sleeve lead SL is used for maintaining
the path closed once it has been established and also
for signalling. The lead LB is connected to the network
and path finding and signalling circuit 304 of the type
described in our above mentioned copending U.S. Pat.
application entitled, ‘“Telephone Switching Network
Signalling System,” Ser. No. 92,588. The rear tip and
ring lines TR and RR are used for connection to the
party requesting transfer (party A). The front tip and
ring pair TF and RF are used for connection to the out-
side world. In addition, each transfer circuit includes a
direct connection to a transfer line circuit via a tip and
ring pair TL and RL for connection to the called party
(party B). '

‘When a preselected transfer circuit is seized in a

manner as previously described with regard to FIG. §,

the relays RLR and RLF (FIG. 11) pick up to close the
contacts RLLR and RLF, respectively. The front tip and

ring lines TF and RF are connected through an impe-
dance coil 306 to a relay loop circuit 308, which in

- turn, applies a DC load across the tip and ring lines TF

and RF and places the outside world in a hold condition
when the transfer circuit was initially seized. The relay
loop circuit 308 also provides a signal on the lead LF
when the loop is closed. The rear tip and ring lines TR
and RR are connected through an impedance coil 310
to a core sensor circuit 312 for monitoring the party A
connection for release, dial pulses, and hook flash. The
core sensor 312 is of the type fully explained in the
above cited U.S. Pat. application entitled, ‘‘Passive
Junctor Circuit And Selectively Associated Junctor
Control,” Ser. No. 100,571. The rear tip and ring lines
TR and RR are connected to the tip and ring lines TL
and RL through the capacitors 314 and 316 and a
contact SZ1. The tip and ring lines TL and RL are con-
nected through the contacts CF and the capacitors 318
and 320 to the front tip and ring lines TF and RF. The
tip and ring lines TL and RL are also connected
through an impedance coil and contents SZ2 to a series
circuit including a resistor 324 and a diode 326 in par-
allel with a second series circuit including a diode 328
and a relay SRX. a

As previously mentioned above, when a transfer cir-
cuit is seized and the connection to a trunk circuit is

- completed, the contacts RLR and RLF close. The core

sensor 312 and the relay loop 308 detect completed
loop connections and provide signals on the leads LR
and LF which operate a relay SZ (FIG. 11). The SZ re-
lay, when operated, closes the contacts SZ1 wherein
the audio path 1s completed to the transfer line circuit.
At the same time the contacts SZ2 close to connect the
series circuit including the resistor 324 and the diode
326 across the tip and ring lines TL and RL, to simulate
an oft hook condition in the transfer line circuit. The
transter line circuit is connected through the SLN to a
local register 34-36. When a register is seized, dial tone
i1s returned back to party A. In a case of pushbutton di-
alling, the signals are transmitted directly to the trans-
fer line circuit through the capacitors 314 and 316. In
the case of rotary dial, the dial pulses are detected by
the core sensor 312 and repeated on lead LR wherein
the transter control circuit of FIG. 12 operates the
relay SZ to repeat the dial pulses by the contacts SZ2.

When all the dial pulses are received and called party

B answers, the polarity of the battery across the tip and
ring lines TL and RL is reversed, which in turn, oper-



ates the relay SRX whlch prov:des a greund on lead AB

- indicating that the connection is completed. At this

time calling party A is now connected via the transfer
_circuit transmission path to called party B.

If party A hook flashes, the core sensor 312 repeats

. the hook flash on the lead LR and the transfer control

circuit of FI1G. 12 operates a relay CF whlch closes the

contacts CF and connects the tip and ring lines TF and |
RF, TR and RR, and TL and RL in a three- way confer-

ence. A subsequent hook flash by party A is repeated
on the lead LR and the transfer control circuit releases
the transfer connection. If party A terminates the call,
the core sensor 312 transmits the same and the transfer
control circuit (FIG. 12) releases the relay RLR, which
in turn, disconnects party A from the transfer circuit

- and sends a RSF signal to the transfer common 86 for

~ rerouting purposes After the reroute connection is
- completed and in response to a switch mark from the

ESC interface and store 66, the transfer control circuit
- reoperates the relay RLR so that the core sensor 312
can monitor the busy-free condition of the second con-
nection to called party B. If a free condition is found

- the transfer control elremt mhlblts a release of the -

‘transfer connection.
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transfer common for releasing the connection to the

~ calling party A. Various safeguards are employed in the
reroute process to assure that the connection through

the transfer circuit is not released until the additional
reroute cennectmn to party B IS preperly estabhshed

- When the called party B answers the call, the transfer

| centrol 132 monitors that parties A and B are con-.

- nected. together If party A hook flashes a second time,

10

15

20

the transfer circuit control recognizes a hook flash and
signals the transmission circuit 130 to complete a con-

ference connection between parties A and B and the
outside world. In response to a third hook ﬂash by party

A, the transfer circuit control 132 initiates the release o

of the transfer circuit and called party B.
On the other hand, if party B hangs up. while the

.transfer connection is extended between parties A and
B, or the conference connection is established, the

transfer circuit control 132 generates a signal to release

" the transfer circuit and called party B.

If the called party B is a trunk eenneetion then the

. _transfer c1rcu1t control mhlblts a conference connec-

A ringing circuit 313 is cenneeted to the portion of 25

- the ring lead RR on one side of the contacts RLR, via
contacts RBK, and to the portion on the other side of

- the contacts RLR, via contacts RBK, a capaelter 315§,

and a resistor 317. ~The ringing circuit 313 provides
.rlngmg signals for reringing party A and for providing

tion, and in response to a secend hook flash, generates -

a release signal for the transfer circuit and the called )
trunk (party B). B | |

~ When a sleeve s:gnal (from the transmlssmn ClI‘Clllt. |
130) is initially present on the lead RL indicating that

. a connection between a trunk and a transfer circuit is

30

. ring-back tone to the outside world, in response to the

operation of the relay RBK by the transfer control.

. ~ When the party A answers, the ringing circuit sends a
- ring trlp 51gnal to the transfer,centrel on the lead RT.

TRANSFER CIRCUIT CONTROL

The transfer encult eentml 132 of FIG. 12 is the de-:'

cision mak:ng and control portion of the transfer Cir-

~cuits 75 and 76. The transfer circuit control 132 com-
. pletes the connections through the ‘transmission circuit

130.In additlon the transfer circuit control 132 recog-

nizes hook flash, release, and dial pulse signals and de-

cides when a conference circuit is requested, when to

. release, when to reroute the transfer call, when to rer- )
- ing the party requesting transfer (party A) and when to

release with a request for operator services.

35

established, the. signals on leads RB, SWT and RSTR
are such that the AND gates 408 and 410 are enabled

_ to operate relays RLR and RLF respectively, complet-
~ ing the connection between the rear and front. tip and

_rlng pairs in the transmission circuit. The arrangement

s such that during this initial connection of the trunk
circuit to a transfer circuit, the signals present on lines
RB, RSTR and SWT (at the inputs to OR gate 407 and
AND gate 405) are such that the inverter 403 applies

- an enable signal to. the gate 408 and that the AND gates

40

408 and 410 are enabled by the sleeve signal on lead
RL. When the core sensor 312 (FIG. 11) applles a sig-

~nal on lead LR mdlcatlng that eallmg party A is pres-

45

- ent,an AND gate 400 is enabled, which in turn, enables

an AND gate 402 to operate the relay SZ. Relay SZ via
its contacts SZ2 (FIG. 11) completes a loop across the
dedicated transfer line circuit to seize a local register

~ and dial tone is returned to the calling party A. As long

The transfer circuit control 132 applies a rering sig-

" nal to the ealhng party A in the event that party A
‘hangs up in a situation where a connection cannot be

- etc.) and provides ring- -back tone to the outside world.

CIf party A does not answer within a preset period of
| '-_':tlme the transfer c1reu1t eontrol 132 generates a re-

lease signal for party A and signals for the connection
of the outside world to the operator.

- In the event that calling party A properly dials party
B and then hangs up before party B answers, the trans-

~fer circuit control 132 applies ring-back tone to the 60
‘outside world and releases the connection to party A.

50
e ‘made to the called party B (due to improper dlalhng, |

55

as the end of dial (EOD) fhp -flop 406 is not set, the
gate 402 follows the dial pulses repeated on line LR so

that the relay SZ repeats the dial pulses via eentacts
SZ2 to the local register. | |

A timer circuit 412 in conjunction with a second

‘hook flash detector circuit 414 and a third hook flash
~detector circuit 416 monitor the line LR to determine

if the party connected to the rear port (TR and RR) is
dialling, hook flashing, or terminating. The timer cir-
cuit 412 includes a binary type counter that is used to

~ provide the timing function. If the signal on lead LR is

In the event that the called party B does not answer

 within the preset period of time, the transfer circuit

control generates a time-out signal for conneetlng the
outside world to the operator. :

If party A hangs up after party B answers, the transfer.

~ circuit control 132 in response to a signal from the
- transmlsswn Cl!’ClHt Initiates a reroute request to the

65

~ less than 200 milliseconds in duration, the signais con-

sidered to be a dial pulse. If the duration of the signal
1s between 200 mllhseeends and 1.8 seconds, it is con-

~sidered to be a hook flash and a corresponding signal

is generated on lines HF1 and HF2. If the signal ex-

ceeds 1.8 seconds, it is considered to indicate termina-
tion and a signal RSTR is generated. A signal CBRis
generated by the timer circuit 412 after a short time .
~delay after the signal RSTR is generated and inhibits - o
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the timer circuit from counting any further until re-
leased.

- As previously mentioned, the first hook flash is de-
tected by the trunk circuit, which in turn, (if the trunk
circuit is connected to an inside party having transfer
class of service) requests a transfer circuit. Subsequent
hook flashes are detected by the transfer circuit control
132. The second hook flash detector circuit 414 in-
cludes two flip-flop circuits. The third hook flash detec-
tor circuit 416 includes a third flip-flop circuit. The
first flip-flop circuit is set by the signal HF1 from the
timer circuit 412 when the signal on lead LR exceeds
200 milliseconds and prepares the second flip-flop cir-
cuit if the signal is less than 1.8 seconds. The combina-
tion of both flip-flop circuits provides a second hook
flash signal CBF2. In response to a third hook flash, the
second fhip-flop circuit is set when the signal exceeds
200 milliseconds and transmits a signal so that the third
flip-flop circuit is set if the third hook flash signal is
shorter than 1.8 seconds. The flip-flop circuit, when
set, prowdes signal CBF3 indicating a thlrd hook flash
has been detected.

An OR gate 426 is the general transfer circuit release
gate that is enabled whenever the entire transfer circuit
1s to be released. An AND gate 484 is a rear port re-
lease gate that 1s enabled during reroute for only releas-
ing the rear port tip and ring lines TR and RR to party
A. An AND gate 4835 1s a reroute release gate that is en-
abled after the reroute process is complete to release
the connection to called party B via the transfer circuit.

Either general release OR gate 426 or the reroute re-

lease gate 485 will allow a release ﬂlp—flop 492 to be
set via an OR gate 516. The OR gate 426 is enabled by
any of eight AND gates 454-468.

The signal on lead CBF3 is applied to an AND gate
454 which 1s enabled if party A is still connected (indi-
cated by a signal on the lead LR}, to apply a signal to
the general release OR gate 426. The AND gate 454 is
provided for situations wherein the parties A and B and
the outside world were connected in a conference cir-
cuit to consult with party B and with no intention to
transfer the connection, wherein called party B is forci-
bly released by the third hookswitch flash.

When the transfer circuit is bemg totally released (as
contrasted to rear port tip and ring leads TR and RR
release for reroute), a remove bridges SIgnal on lead
RB is applied to the OR gate 407, which in turn, dis-
ables both of the AND gates 408 and 410 and releases
both the relays RLLR and RLF. If in the case of reroute,
only the rear port tip and ring lines TR and RR (FIG.
11) are released. The signal RSTR from the timer cir-
cuit 412 (indicating that party A has terminated), dis-
ables only the AND gate 408 to release the relay RLR
and the rear port tip and ring lines TR and RR. On the
other hand, during switchthrough of the reroute con-
nection, a switchthrough signal on lead SWT enables
the gate 408 to operate the relay RLR a second time.

When dialling is complete the ESC interface and
store 66 addresses the transfer circuit control 132 via
lines KUST, KUSU and RC and an end of dial (EOD)
flip-flop 406 is now set to disable the gate 402. How-
ever, the SZ relay continues to be operated via the in-
verter 420. As a result, after dialling is complete, the
LR lead cannot pulse the relay SZ. |

The ESC interface also provides a signal LO to a

local call store circuit 440 to indicate that a local call
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and not a trunk call has been dialled. When the call is
local, an AND gate 442 is enabled by both the local call
store 440 and the second hook flash signal CBF2 to op-
erate the relay CF and complete a conference connec-
tion. If the call was a trunk call, the local call store 440
is not set and therefore disables the AND gate 442 pre-
venting a conference circuit. However, an AND gate
456 1s enabled by the local call store circuit 440 (not
local call), a signal on lead CBF2 (second hook flash)
and by the flip-flop 406 (end of dialling) to apply a sig-
nal to the general release OR gate 426.

The lead AB provides an indication whether or not
party B 1s connected. In the event that party B is not
connected and the second hook flash is detected, the
signals on leads AB and CBF2 enable an AND gate
458, which in turn, applies a signal to the general re-
lease OR gate 426. This allows the transfer circuit to be
released in the event that party A hook flashes a second
time before the called party B answers. |

The AB lead is also connected to a party B store cir-
cuit 446 and to an AND gate 460. The party B store cir-
cuit 446 includes a flip-flop having an output con-
nected to the AND gate 460. The flip-flop sets as soon
as the connection to the called party B is complete. In
the event that the called party B should thereafter hang
up, the gate 460 is enabled to apply a signa] to the gen-
eral release OR gate 426.

The AND gate 462 is enabled to apply a signal to the
general release OR gate 426 after the transfer circuit
has been seized and the calling party A requests an op-
erator by dialling “O.” The KUST and KUSU signals
from the ESC interface and store 66 are AND gated
by gate 450 and are applied to AND gate 462 so that
the AND gate 462 is enabled by a DOX signal indicat-
ing the operator has been dialled.

The OR gate 464 is enabled to apply a signal to the
general release OR gate 426 when party B is connected
to the transfer circuit and the subsequently hangs up
wherein sleeve signal RL is present and the lead LF In-
dicated party B terminated.

The AND gate 466 is enabled to apply a signal to the
general release OR gate 426 when party A has dialled
a trunk via the transfer circuit and then terminates the
call. The AND gate 466 is enabled by: a signal on lead
CBR from the timer circuit 412 indicating that the call-
Ing party A terminated, an end of dial signal from the
gate 420, and a trunk call signal from the local call
store 440.

In the event that the connection to called party B has
not been established and party A terminated his call,
the transfer circuit will rering calling party A rather
than terminating the connection. If the calling party A
does not answer within a preset period of time a signal
Is generated on lead OP indicating that operator ser-
vices are requested. The AND gate 468 is enabled by
the signal on lead OP and a signal on the lead RT indi-
cating calling party A did not answer, to apply a 51gnal
to the general release OR gate 426.

An AND gate 474 is enabled if the calling party A re-
leases on a local call (lead LLO) before called party B
answers (lead AB), before end of dialling (flip-flop
406), and after party A has terminated (lead CBR).
When AND gate 474 is enabled, a signal is applied to
line RBK to enable the ringing circuit 413 in the trans-

mission circuit to rering calling party A and send ring-

back tone to the outside world. The signal on lead RBK
also starts a thirty second timer circuit 480. After the
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thirty sécond time-out, an AND gate 482 is enabled to
- generate an operator request signal on lead OP.

In the event that the connection to the called party

‘B has been established and calling party A terminates

his call, the connection to party B is reestablished via

~ thereroute process. In the reroute process only the rear
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~ port tip and ring lines (TR and RR) (to party B) are ini-
- tially released. A reroute request gate 484 monitors:

the presence of party B on leads ABCK and AB, the
~ lead LO to determine that the call is a local call, and
- the lead CBR to determine if calling party A has termi-
~ nated. If the call is a local call, the party B is present
~ and party A has terminated, the gate 484 is enabled to

apply a request reroute signal RRQ to a reroute request

‘store 510 and a rear port release OR gate 500. The OR

- gate 500 transmits a rear port release signal at time slot
- seven (TS7) to the trunk circuit via an OR gate 496 to
signal the trunk to release the rear port tip and ring

- pleted to perform a release.
10

_15

. 30
transfer circuits. There are ten time slotted signals in a |
repeating sequence wherein: time slot 1 is used for path

finding, time slot 9, alone, is used for a general transfer
circuit release, time slot 6 with time slot 9 in the same

frame is used for transfer circuit release with a request
for operator, and time slot 7 is used for a rear port ttp

and ring lines TR and RR release for reroute purposes
which is followed by time slot 9 after reroute is com-

For general transfer circuit 'r_eleas"e,-(w_ith the ﬂip4-f'lop
492 set) an AND gate 494 is enabled at time slot 9 to
apply a release signal on lead REL (via the OR gate

-496) to thenetwbrkpath'ﬁnding'and*signalling circuit
304 in the transmission circuit. In the event that the

transfer circuit is to be released so that the trunk re-
quests a connection to the operator, an AND gate 498

- Is enabled by: the operator request signal on lead OP,

- lines CTR and RR). The reroute request store 510 in-

cludes a flip-flop that generates the RFS signal to seize

. the transfer common and "t_hereaftér inhibit IOR'gate |

20

500. When the transfer common scanner scans the
transfer circuit on lead LM, an AND gate 512 is en-

abled to put out the BF signals.

After the rear port tip and ring lines TR and RR are

‘released, the party B number is outpulsed and com-
- pared, and if the party B line is found busy, the switch-

- through signal SWT is applied to the reroute release

~ AND gate 485 indicating that the proper party has

- been dialled and switched through. Now two connec-

25

a signal on lead SUL indicating the release flip-flop 492
was set, and the occurrence of a time slot signal TS6.
The AND gate 498 applies a signal at time slot 6 on the
lead REL via the: OR gate 496. Three time slots later
(TS9) the AND gate 494 is enabled to perform a gen-
eral release. In the event that only the rear port tip and
ring lines (TR and RR) connected to calling party A
are to be released (such as in the case of reroute) and

the AND gate 500 is enabled by the AND gate 484 at

- time slot 7 to transmit a signal at tine slot 7 on the lead

" REL via the OR gate 496.

30

‘tions are established to party B, a first from the party

the second from the party B line circuit to the trunk

‘and back down to the transfer circuit on the rear port

- ,ti'P. and ring lines (TR and RR). As previously men-

~ tioned, thef'%:witch_through signal SWT also operates the

RLR relay which reconnects the core sensor 312 to the
- rear tip and'ring lines. The core sensor 312 is now mon-

~ itoring the second connection to party B. =~
_ The reroute release AND gate monitors: the lead RR

~ Bline circuit from the transfer circuit to the trunk and

35

~ A trunk requesting transfer which is thﬂ_su-bjéc:t_ of

our above mentioned copending U.S. Pat. application -
entitled, “Trunck Circuit Having Selective Interface

Combinations,” Ser. No. 293,571, responds to the time
slotted signals applied to the lead REL and transmitted
to the trunk via the network path finding and signalling

- system 304 and the OSLN. The arrangement is such

~ that the time slotted signal TS9 by itself causes the

40
 fora reroute indication, lead SWT for a switchthrough

 signal, lead BSY for an equipment busy signal indicat-

- ing that a path for the second connection is available,

| lead CBR indicating that party B (replacing party A)

- has not terminated, lead LO indicating that the call is

-~ alocal call, and lead LR indicating that the party B (re-
~ placing party A) is present. If the ESC equipment is

| - busy, the BSY signal will prevent the AND gate. 485

~ from being enabled so that the reroute process can con-

o tinue until the equipment is free. The reroute release

- AND gate 485, when enabled, prepares a release flip-

'SO.control of the signal on the sleeve lead RL. When a

trunk to release the entire transfer circuit. The occur-
rence of time slotted signal TS7 causes the trunk circuit
to only release the rear port tip and ring lines TR and
RR for the reroute process. Once the reroute process
Is complete, a signal TS9 is sent to the trunk to release
the entire transfer circuit. In the event of an operator

request type of release, the signals TS6 and TS9 are ap-

~ plied to the lead REL in the same frame wherein the

45

‘trunk releases the transfer circuit but also generates a

QRFS signal to signal queue for a connection to the op-
crator. The release of the transfer circuit is controlled

by signals over the OSLN sleeve lead RL. As previously

flop 492, via the OR gate 516 and also resets the route

i request store by line RRR. As previously mentioned,
© " the release flip-flop 492 is also prepared by the general
- release OR gate 484. The flip-flop, when prepared by -

the AND gate 485 or the gate 426, is set by the first

time slot (TS1) in the next timing frame to Initiate the

release sequence at the beginning of the next timing

frame. | . | :
Various. time slotted signals are used to control the

- timing and transmission of the supervisory signalling
- through the OSLN indicating the type of release to be

60

mentioned, the relays SZ, RLR and RLF are under the

transfer circuit is released by a trunk, a signal on the
sleeve lead RL releases the relays SZ, RLR and RLF

-disconnecting the transfer circuit and removing’ th’e-'off -

55 hook condition on the transfer line circuit.

‘What 1s claimed is: - - | -
1. A transfer system for use in a common control pri-
vate automatic branch exchange having a plurality of

~trunk circuits for establishing telephone connections
between inside and outside parties and a service circuit

complex - through a switching network comprising; a

plurality of transfer circuit means connected between

- the switching network and the private automatic

made. The use of the time slotted signals in marking,

holding and releasing circuits connected to the OSLN

N - 1s described in detail in our above mentioned copend-

ing. U.S. Pat. application entitled, “Operator Loop

65

Complex,” Ser. No. 293,752, and will apply to the |

branch exchange, each being responsive to the connec-

‘tion of a trunk circuit thereto and the receipt of dial
pulses therefrom to complete a transfer connection

from the trunk circuit to a transfer party through the
transfer circuit means and, each including storage
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means for storing the dial pulses, and circuit means for
detecting when the inside party, other than the transfer
party, terminates to generate a reroute signal, circuit
means responsive to the termination of the inside party
other than the transfer party for establishing a second
connection between the transfer party and the trunk
circuit through the private automatic branch exchange
and thereafter releasing the transfer connection, said
‘circuit means including a transfer common circuit for
association with a transfer circuit means generating a
reroute signal for outpulsing the dial signals stored
therein to establish the second connection, and control
circuit means for receiving transfer requests from the
trunk circuits for connecting the trunk circuits to any
free transfer circuit means through said switching net-
work. | |

2. A transfer system as defined in claim 1 wherein
said transfer common circuit includes circuit means for
comparing the dial signals outpulsed to the dial signals

10

15

stored 1n said storage means to initiate the release of 20

the transfer circuit means when a comparison is made.

3. A transfer system as defined in claim 2 wherein
said transfer common circuit includes circuit means for
- Inhibiting the release of the transfer circuit means if the
party connected by the outpulsed dial signals is free.

4. A transfer system as defined in claim 3 wherein
‘each of said plurality of transfer circuit means includes
circuit means responsive to a signal from the inside
party other than the transfer party, transmitted thereto
via the connected trunk, to establish a conference con-
nection between the outside party, the inside party and
the transfer party provided the transfer party is an in-

25

30

- side party and if the transfer party is an outside party

to release the transfer connection.

S. A transfer system for a private automatic branch
exchange including a plurality of line circuits and a plu-
rality of trunk circuits connected to opposite ends of a
switching network arrangement and common control
- means for effecting connection of any of said line cir-
cuits to any of said trunk circuits through sais switching
“network, said transfer system comprising:

a plurality of transfer line circuit means connected to

the line circuit end of the switching network;
a service switching network means having one end
connected to said plurality of trunk circuits:
transfer circuit means connected between the other
~ end of said service switching network means and
said transfer line circuit means, responsive to the
connection of the trunk circuits thereto to pass dial
signals from connected ones of said trunk circuits
to the common control to establish transfer con-

nections between the telephone equipment desig-

nated by the dial signals and the trunk circuits
through paths including said service switching net-

work, said transfer circuit means, said transfer line

circutt means and the switching network, said
transfer circuit means including a plurality of trans-
fer circuits, each being connected to a separate
transfer line circuit means, and each including stor-
age means for storing dial signals received from a
trunk circuit connected thereto, and circuit means
for generating a reroute signal fer completing the
transfer, and | o
circuit means for seizing the common control for ef-
fecting second connections directly through said
switching network between the trunk circuits and
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the telephone equipment interconnected through
the transfer connections, and subsequently releas-
ing the transfer connections, said circuit means in-
cluding means for outpulsing the dial signals stored
In the transfer circuits generating reroute signals
and comparing the dial signals outpulsed with that
in the stores prior to releasmg of the transfer cir-
cuits.

6. A transfer system for a private automatic branch
exchange including a plurality of line circuits and a plu-
rality of trunk circuits connected to opposite ends of
a switching network arrangement, common control
means for effecting connection of any of said line cir-
cuits to any of said trunk circuits through said switching
network to establish telephone connections between
inside and outside parties, a service switching network
and control for connecting the trunks to a service cir-
cuit complex in response to service requests, said trans-
fer system comprising: |

a plurality of transfer circuits, each being connected

to the service switching network and to separate
ones of the line circuits, said transfer circuits upon
-being connected to any trunk circuit through the
service swuehmg network actuate its connected
line circuit to seize said common control to trans-
mit thereto dial signals received from the con-
nected trunk circuit to establish a transfer connec-
tion between said trunk circuit and the dialed tele-
phone circuit through the transfer circuit its con-
nected line circuit and said switching network, said
transfer circuit including storage means for storing
said dial signals and circuit means for determining
when the connection to the dialed telephone cir-
cuit is closed and the line circuit opens thereafter
to generate a reroute signal;

transter common circuit including scannmg means

for scanning said plurality of transfer circuits for
detecting a transfer circuit generating a reroute sig-
nal, circuit means for outpulsing the number stored
in the detected transfer circuit to said common
control for establishing a second connection be-
tween the dialed telephone circuit and the corre-
sponding trunk circuit directly through said

- switching network and releasing the connection to

the line circuit, and circuit means for comparing
~ the dialed signals with the dial signals outpulsed for
releasing the transfer circuit from the connected
- trunk 1if the comparison is made, and
circuit means connected to said common control
means for receiving a busy-free indication of the
dialed telephone circuit, and for enabling said com-
parison circuit means enly if sald telephone circuit
~1s busy. | | |
7. A transfer system as defined in clalm 6 mcludlng

circuit means for scanning the busy-free condition of

said plurality of transfer circuits for preselecting

- the next transfer circuit to be connected to a trunk
circuit,

8. A transfer system for a telephone exchange includ-

ing a plurality of line circuits and a plurality of trunk

~ circuits connected to opposite ends of a switching net-

65

work arrangement, common control means for effect-
ing connection of any of said line circuits to any of said
trunk circuits through said switching network, and
wherein the trunk circuits, when involved in connec-

tions between an outside party and a local party via the
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sw:tchlng network are responsive to signals from the

local party to generate a transfer request signal, said
transfer system comprising:

“a plurality of transfer line circuit means connected to
- the line circuit end of the switching network;
- service switching network means for connecting any
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one of the pluraltty of trunk crrcurts to transfer cir-

Clllt means

transfer circuit means responsive to a connectlon to

the trunk circuits through the service switching

10

- network means to associate a separate one of said

- transfer line circuit means with a separate trunk
- circuit connected thereto to seize the common
control and transmit dial stgnals received from said

transfer communication connections between the

trunk circuits and the dialled telephone circuit,

- said transfer commumcatlon connection extending

through said service switching network, said trans-

fer circuit means, said transfer llne c1rcu1t means |

and the switching network; , |
~ control circuit means resnonswe to transfer request

20

srgnals generated by the trunk circuits for connect-

‘Ing any of the trunk circuits to the transfer circuit

means through said serwce sw1tch1ng network
means, and . | |

25

“circuit means responsive to a terrnlnatlon by the local- |

-~ party for effectlng a second connection between

the correspondmg trunk circuit and the dialled tel-

~ ephone circuit directly through said switching net-

30

~work and releasing the correspondtng transfer con-

HBCt!OIl

9, A transfer Cll‘Clllt cornplex for a prwate automatrc
‘branch exchange comprising: |

a plnralrty of transfer circuits each 1ncludmg ﬁrst and

second’ transmission lines for connection to trunk

| cncults through a switching network and a third
transmrssron line for connection to a line circuit,
‘circuit means responsive to the connection of a

i transfer circuit to a trunk circuit for completlng a
 telephone connection between the first and third
. transmission lines, circuit means for storing dial
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: -fﬁ-'PUISES received on said ﬁrst transmission line, cir-

~ cuit means responswe to a first signal on sald first

- transmission line for connecting said first, second
~and thtrd transmrssron lines in a telephone confer-
ence connection, and circuit. means responsive to -

a second signal on said first transmtsslon lme for
generatmg a reroute signal, and

transfer common circuit means including circuit
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means for detecting the transfer circuits generating '

‘reroute signals, circuit means for outpulsing the

'dlal srgnal stored n the detected transfer Cll‘Clllt

. generate 4 release signal for the first, second and

third transmission lines, and circuit means for re-
‘ceiving a signal indicating the busy-free status of
- the equipment corresponding to the dial signals
outpused and inhibiting the said comparison circuit
. means from generating said release signal if said
equipment is free. | |
10. A transfer circuit complex as deﬁned in claim 9
“wherein said transfer circuits include:
~ circuit means for detecting when a connectlon has
| been estabhshed to the thlrd transmlsslon line and
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trunk circuit to said common control to establish 15

__ 34 o
‘then subsequently released for releasmg satd first,
second and third transmission lines. = |

11. In a telephone system including a plurahty of line
circuits and trunk circuits and a switching system for

interconnecting the line circuits to the trunk circuits by
a common control circuit that provides indications as

to the numbers dialed, the busy-free status of the dialed

numbers, and whether the dialed number was a line Clr-

cuit number, and including sw1tchmg means for con-

necting the trunk circuit to a service complex a trans-

fer system comprising: | | o

a plurality of transfer clrcmts each berng connected
between the switching means and separate ones of

~ said line circuits and including circuit means re-
sponsive to a connection of a trunk circuit thereto

to complete a telephone connection to the corre-

sponding line circuit for transmitting dial srgnals- |
from a line circuit connected to the trunk circuit
thereto, to establish a first telephone connection to
the dialed telephone circuit through the transfer
circuit and line circuit connected thereto, circuit
means for storing the dial signals and circuit means
for generating a reroute signal when the connec-
- tion to the dialed telephone ClJI‘Clllt 1S complete and
- the line circuit hangs up; -
transfer common circuit - means 1nclud1ng circuit
means responsive to a transfer circuit generatinga
' reroute signal . for transmrttlng the dial signals
stored in the transfer circuit to the common control
to establish a second telephone connection be-
tween the dialed telephone circuit and the trunk
- directly through the switching system, circuit
-~ means for comparing the transmitted dial signals to
- the common control with the dial signals stored in
~the storage means and being responsive to a busy
- indication of the dlaled telephone circuit to com-
plete the second connection and release the first
| connecnon | . B - - :
a rotary circuit connected to said transfer clrctnt for
~ preselecting an unconnected transfer circuit for

connection to a trunk circuit subsequently requestw _'
ing transfer services, and

‘circuit means for determlmng that dlal srgnal trans-—
mission by the transfer circuit is incomplete and'is
responsive to. the dlalmg line circuit thereafter -
~hanging up for rerlngtng the dialing line circuit.

12 A transfer service complex as defined in claim 11

wherein each of said transfer circuit means include:
- circuit means, responsive to the completion of the
first telephone connection and a signal from the
trunk circuit, to complete a telephone conference
. connection between the parties connected to the

‘telephone circuit when the common control indi-
cates the dlal]ed telephone circuit is another hne |
- cIrcuit. | | |
13. A transfer service complex as defined in claim 12
“wherein each of said transfer circuit means include:
ccircuit means for releasing the transfer connection to
~the trunk circuit when the dlalled telephone circuit
‘disconnects. | |
14. A transfer service complex as deﬁned in claim 11
‘wherein each of said transfer circuit means include:
a timing circuit for releasing the transfer circuit if the

dialling line circuit does not respond to the rertng-; L h

s:gnals wrthln a preset pertod of trme

trunk circuit and the party connected to the dialled .
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13. A transfer service complex as defined in claim 14
wherein each of said transfer circuit means include:
circuit means responsive to the expiration of the pre-
set period of time for transmitting a signal to the
trunk circuit prior to release for preparing the
trunk circuit to initiate an operator request.
16. A transfer service complex as defined in claim 11
wherein: |
each of said transfer circuits include a storage circuit
for storing the reroute signal;
wherein said transfer common includes a scanner cir-
cuit for detecting said transfer circuits storing the
- reroute signal and associating said transfer com-
mon with the transfer circuit having the detected
reroute signal, and |
wherein said transfer circuit means includes circuit
means for removing said reroute signal from said
storage means when said second connection is
complete to release the associated transfer com-
mon circuit means.
17. A transfer circuit complex as defined in claim 12
wherein:
each of said transfer circuits include two transmission
line connections to the trunk circuit connected
thereto wherein a first connection is for a line cir-
cult connected to the trunk circuit via the switch-
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ing system and a second connection is for a con- -

nection to a party outside the telephone system and
a third transmission connection directly to a line
circuit, and

said circuit means for completing the conference

connection mterconnects said three transmission

connections.

18. A transfer service complex as defined in claim 15
wherein each of said transfer circuit means include:

means for signalling said trunk circuit through the

switching means by a plurality of time slotted se-
quential switching time slots in a repeating frame
of time slots wherein one of the slotted signals in
the frame signals a release signal to said trunk cir-
cuit, another time slot signal signals the trunk cir-
cuit to request an operator after release and an-
other time slot signal signals the trunk to release
the first transmission connection.

19. A transfer system for use in a common control
telephone exchange that provides indications as to the
transfer class of service provided to inside parties at the
time connections are being established to the inside
parties, said transfer system comprising

a plurality of trunk circuits for use in telephone con-

nections between inside and outside parties, each
of said trunk circuits having storage means for stor-
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ing the transfer class of service of an inside party

- connected thereto, circuit- means for detecting
when the inside party signals for transfer service,
and circuit means for generating a transfer request
if the inside party connected thereto has transfer
class of service; |

circuit means for transmitting the transfer class of in-

formation from the telephone exchange to the
trunk circuit that corresponds to the inside party
connected thereto at the time the connection to the
inside party is established;

a plurality of transfer circuit means connected to the
telephone exchange, each being responsive to the
connection of a trunk circuit thereto and the re-
ceipt of dial pulses from the inside party transmit-
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ted via that trunk circuit to complete a transfer
connection from the trunk circuit to a transfer
party through the transfer circuit and the telephone
exchange, circuit means responsive to the termina-
tion of the inside party for establishing a second
connection between the transfer party and the
trunk circuit directly through the telephone ex-
change and thereafter releasing the transfer con-
nection, and

control circuit means including a switching network
for receiving transfer requests from the trunk cir-
cuits for connecting the trunk circuits to any free
transfer circuit means through sald switching net-
work. .

20. A transfer system for use in a common control
telephone exchange that provides indications as to the
transfer class of service provided to inside parties, the
dial signals received, the identification of the signalling
circuit sending the dial signals, whether the dialled
party is an inside party and the busy-free status of the
dialled party, at the time connections are being estab-
lished to the inside parties, said transfer system com-
prising: |

a plurality of trunk circuits for use in telephone con-

- nections between inside and outside parties, each
of said trunk circuits having storage means for stor-
ing the transfer class of service of an inside party
connected thereto, circuit means for detecing
when the inside party signals for transfer service,
and circuit means for generating a transfer request
if the inside party connected thereto has transfer
class of service;

circuit means for transmitting the transfer class of in-
formation from the telephone exchange to the
trunk circuit that corresponds to the inside party
connected thereto at the time the connection to the

~ inside party is established;

a plurahity of transfer circuit means connected to the
telephone exchange, each being responsive to the
connection of a trunk circuit thereto and the re-
ceipt of dial pulses from the inside party transmit-
ted via that trunk circuit to complete a transfer
connection from the trunk circuit to a transfer
party through the transfer circuit and the telephone
exchange, circuit means responsive to the termina-
tion of the inside party for establishing a second
connection between the transfer party and the
trunk circuit directly through the telephone ex-
change and thereafter releasing the transfer con-
nection, and |

- control circuit means including a switching network
for receiving transfer requests from the trunk cir-
cuits for connecting the trunk circuits to any free
transfer circuit means through said switching net-
work.

21. A transfer system as defined in claim 20 wherein:

each of said transfer circuit means includes the stor-
age means for storing the dial pulses, and circuit
~means for detecting when the inside party termi-
nates to generate a reroute signal, and

said circuit means includes a transfer common circuit
for association with a transfer circuit means gener-
ating a reroute signal for transmitting the dial sig-
nals stored therein to establish the second connec-
tion.



22 A transfer system as deﬁned In clalm 21 wherem
sald transfer common circuit includes:

circuit means for comparing the indication of dtal sig-

nals received. by the telephone exchange to the dial
“signals stored in said storage means to initiate the

release of the transfer Cll‘Clllt means when a com-

_ parison is made.
23, A transfer circuit as defined i in elalm 22 wherem
said transfer common tncludes -
circuit means responsive to the indication of the
identification of the signalling circuit by the tele-

phone exchange to enable the comparlson elreult_ |

means when the transfer common is identified.

N 24. A transfer system as defined in claim 22 whereln '
 said transfer common circuit includes: |

circuit means for inhibiting the release of the transfer

circuit means if the telephone exchange mdteates
that the transfer party is free.

25. A transfer system as defined in claim 22 whereln "

eaeh nf sald plurallty of transfer c1rcu1t means 1ncludes

elreult ‘means reSponswe to a s1gnal frorn the mslde

party transmitted thereto via the connected trunk,
~ to establish a conference connection between the

outside party, the inside party and the transfer

party provided that the telephone exchange indi- |
cates the transfer party is an inside party, and if the o
transfer party is indicated to be an outside party to

release the transfer cenneetmn |
26. A transfer system as deﬁned in claim 20 wherern
_each of said transfer circuit means include: h
circuit means for determrnmg that dial s:gnal trans-

mission by the transfer circuit is incomplete and is
| respenswe to the inside party thereafter hangmg up.

for reringing the inside party.
27. A transfer system as defined in claim 26 wherein
each of said transfer circuit means include:
a timing circuit for releasing the transfer circuit if the

inside party does not respond to the rering srgnals |

within a preset period of time.

o 28. A transfer system as defined in claim 27 wherein
~ each of said transfer circuit means include:

circuit means, responsive to the exptratmn of the pre-

set perled of time, for transmitting a SIgna] to the

trunk circuit prior to release for preparing the
trunk circuit to initiate an operator request.

29, A transfer- common circuit for transfer circuits :
~ having dial mgnals stered therem and generatmg a rer-
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oute request slgnal said transfer eemmen cnrcmt com-
prising: . -- |
- scanning means for scanmng sald transfer c1rcu1ts for
“detecting a transfer circuit generating a reroute sig-
s nal and assoc:atlng the transfer common circuit
‘therewith; x |
a gattng circuit for selectlng mdmdual dlglts of the
d:al signal stored i In the assoerated transfer elrcmt |
to be transmitted; R . |
| -ﬁrst circuit means responswe to the association ef the
 transfer common circuit to a transfer circuit for se-
quentially enabling the gating circuit for selecting
the individual digits of the stored dial srgnals and
for transnnttmg the digits i in sequence;
‘second circuit means for comparing the dial s1gnals
- transmitted with the dial signals stored in the asso-
ciated transfer circuit to pmwde a re]ease srgnal to
the transfer circuit, and
third circuit means responsive to a s1gnal 1nd1catmg
~ that the equipment associated with the dial signal

transmltted 1s busy to enable satd cemparlsen
means. - o

30. A transfer common crreurt as deﬁned In clalm 29_
including: | |

fourth circuit means for s1gnalllng fer a reglster cir-

cuit, and S | - |

- a time-out circuit means enabled by the transmission .

- of the last digit stored in the associated transfer cir-

~ cuit for inhibiting said fourth circuit means after a
preset time-out period. - |
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-31. A transfer common circuit as defined n clatm 29

wherein said first circuit means includes:

a timing circuit for providing a dial s:gnal mterdlglt
timing signal; |

a shift register 1nelud1ng at least one stage fer each

35
| dial digit to be outpulsed connected to said timing
~circuit to shift a bit therein for each interdigit tim-
~ ing signal received and for inhibiting the timing cir-
| cuit when the stage of the last digit-is set; |
40 acount down counter connected to the gating circuit
' to store the dial digit to be outpulsed and being re-
sponsive to dial pulse timing signals applied thereto
to count down the dial digit set therein and thereaf-
ter enable the timing circuit, and |
45  circuit means responsive to said mterdtglt trmlng s1g |
nals to apply dial pulse timing s1gnals to said count
dewn counter. - - |
kK ok ok k)
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