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group by a marker circuit, the COMPANY, INCORPORATED, of 195, control leads
of all lines in the same group Broadway, New York City, New York State, as
the called number are examined to find United States of America, a
Corporation  an idle line. The directory number 5  organized and existing
under the laws of the  associated with the selected idle line is then  50
State of New York, United States of translated by the number group to
ascertain America, do hereby declare the invention  the line equipment
location of the idle line, for which we pray that a patent may be  and the
marker seizes control of that line granted to us, and the method by which
it is  equipment to perform a second busy test 10  to be performed, to be
particularly  before establishing a connection to the line.  55 described
in and by the following    While the foregoing arrangement is statement:-
suitable for larger hunting groups, the The invention relates to
communication  recent increase in the number of small systems.
hunting groups has led to a demand for a 15   In direct progressive type
switching  less expensive and more efficient  60 systems, such as
step-by-step, there is a  arrangement, particularly an arrangement direct
correspondence between the  which does not require the extension of all
directory number and the called line  control leads from the line equipment
to the equipment location. Step-by-step systems  number group circuit. 20
employ rotary switches which would    One such arrangement has been
proposed  65 automatically seek out the first idle line in  wherein the
digits representing the called the group by testing each line terminal in
number are presented to the number group succession. These systems,
however, have  for translation. The number group translates . certain
limitations. For example, the  the digits into the line equipment location
of 25  telephone numbers assigned to the lines in  the dialed directory
number and also  70 the group must be consecutive and hunting  furnished
another "units" digit associated is generally unidirectional, that is to
say, the with a second directory line in the hunting switches can advance
from the lowest to the  group. Using the line equipment number highest
numbered line in the group, but not from the number group, the marker then
30  vice versa.                            attempts to complete a call, and
if the line is  75 In common control type switching  found busy, the marker
recycles and systems there is a complete disassociation of substitutes the
units digit received from the telephone numbers from line equipment number
group for the dialed units digit of locations. This permits the flexible
the directory number. A second translation 35  assignment of any telephone
number to any  is now performed on the directory number  80 line equipment
location but introduces the  using the new units digit and the marker need
for a translator to convert the dialed  attempts to complete the call to
the new line number into a line equipment location.    equipment number
furnished by the number One well known system  employs a  group using the
new directory number. 40  number group circuit for translating the    While
this hunting arrangement has been  85 listed directory number into a line
used in small hunting groups it has certain equipment location number and
the control obvious disadvantages. First, since the leads for all lines
requiring hunting are  system merely substitutes a new units digit extended
to the number group. When the  for the originally dialed digit, the
telephone 45  called directory number is presented to the  numbers assigned
to all lines in the hunting  90    
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2 group must have identical thousands, translator converts the called
number into hundreds, and tens digits. Secondly, the  the corresponding
line equipment location marker has to initiate a second translation .
number and this line equipment location of the new  directory number, thus
number is stored in a register in the marker. 5   increasing marker and
number group  The number group also informs the marker  70 holding time.
of how many lines are in the group and how Accordingto one aspect of the
present the marker can generate new line location invention  there  is
provided  a  information in the event that the call must communication
system  comprising a  be completed to another line in the hunting 10
plurality of lines arranged in hunting groups group. Using the line
equipment location  75 in which each line is assigned a respective  number
associated with the originally called directory number and line equipment
line, the marker seizes the line link frame on number, connecting means for
establishing  which the called line is located and tests the connections to
said lines as determined by  line for busy. If the line is available, the
15  said equipment numbers, translating means  marker completes the desired
connection to  80 responsive to a directory number associated  the line. If
the originally called line is with a first one of said lines for
concurrently  unavailable, the marker uses the indication translating said
first line directory number from  the number group to change the into a
line equipment number associated  output of a line equipment location
register 20  with said first line and into an indication of in order to
select the line equipment  85 the line equipment number of a second one
location of another line in the hunting of said lines in the same hunting
group as group. said first line, and control means responsive   In the
exemplary embodiment of the to unavailability for connection of said first
invention the line equipment location is 25  line for enabling said
connecting means to  defined in terms of its line link frame, 90 establish
a connection to said second line in  vertical group, horizontal group, and
accordance with said indication       vertical file designations and it has
been According to another aspect of the found advantageous to change only
the invention  there  is  provided  a  output of the horizontal group
register in 30  communication  system  comprising a  order to identify
another line in the hunting  95 plurality of lines arranged in hunting
groups, group. Since the new line location is within in which each line is
assign   a irectory  the same line link frame equipment group, number and a
line equipment number, the marker can retain control over the means for
translating a directory number  originally seized line link frame
andtestthe 35  into a corresponding line equipment  second line for busy
before completing the 100 number, control means, and means for desired
connection. establishing a connection to a called one of   It should be
noted that with the proposed the lines, and wherein the translating means
arrangement, there is no limitation on the includes means for providing an
indication  assignment of telephone numbers to the 40  to the control means
as to how the said line lines in the hunting group and hunting in the  105
equipment number can be altered, and  group is independent of the directory
wherein the control means includes means  number. Furthermore, once the
marker has responsive to the unavailability for  used the number group
translator for connection of the called line, for generating  translating
the originally called number, the 45  a line equipment number associated
with  marker can find line equipment location of 110 another line in the
same hunting group as  other lines in the. group without further the called
line.                       assistance from the translator. One exemplary
embodiment of the    An embodiment of the invention will now invention
comprises a switching system in  be described with reference to the 50
which a number group circuit comprises  accompanying drawings, in which:-
115 circuitry for generating a conversion    Fig. 1 is a block diagram
showing the indicator, and  a control circuit  relationship of the
components of a typical comprises circuitry operative in response to
telephone switching system embodying-the a busy indication from the called
line for  invention; 55  utilizing the conversion indicator received
Figs. 2-6  are schematic diagrams 120 from the number group circuit to
convert  showing in greater detail the circuitry of the called line
equipment number to a first  certain equipment depicted in Fig. 1; and
alternate line equipment number in the    Fig. 7 shows the arrangements of
Figs. same hunting number group as the called  2-6. 60  line, the call
connection then being    Embodiments of the present invention 125 completed
through the line corresponding  may be advantageously employed in 



to the first alternate line equipment number. automatic switching systems
such as the More specifically, a marker presents the  well known crossbar
system. However, it is originally called number to the number  to be
understood that the invention is not 65  group for translation. The number
group  limited to' use in that system but may be 130    3
1,417,519                                   3 used in many other types of
switching  column of 10 line hold magnets having one systems.
hold magnet in each horizontal group of The operation of an exemplary
telephone  switches. Five adjacent vertical files make system embodying the
invention will now be  up an equipment unit called a vertical group 5
described with reference to Fig; 1.     and the number of vertical groups
on the  70 The telephone system  comprises a  particular line link frame
depends on the plurality of line link frames, such as 100, on  traffic
capacity of the frame. Thus, by which subscriber lines are terminated and a
signifying the line link frame, vertical group, plurality of trunk link
frames, such as 101, horizontal group, and vertical file identities, 10  on
which many different types of trunks  one can select any particular line in
the  75 appear. Only three subscriber lines, L1, L2, office. and L3 have
been shown in the drawing and    To convert a dialed number into a line it
will be assumed that stations S1 and S2, equipment location number, a
number served by lines L1 and L2, are in the same  group circuit is used.
Each number group 15  line hunting group. In other words, stations  circuit
has a capacity for translating 1000  80 SI and S2 serve the same customer
and that numbers. Accordingly, marker 106, using customer desires that his
calls will the thousands digit 2 seizes the appropriate automatically be
terminated to his other line  number group and forwards the hundreds, if
the dialed line is unavailable. Let it also be  tens, and units digits 068
to the number 20  assumed that the listed directory numbers group. Number
group 107 performs this  85 for stations S1 and S2 are 555-2068 and
translation and returns to the marker the 555-2468, respectively.
line equipment location information The switching system also comprises a
pertaining to station S1 which information is plurality of markers, such as
106, which stored in fine equipment location register 25  direct the
establishment of connections  means.                                 90
between the lines and trunks and also a    Number group 107 also informs
the plurality of number group circuits, such as  marker that the called
line is in a two-line 107, which are used to translate directory  hunting
group and by altering the output its numbers into line equipment location
line equipment location register means, it 30  designations on the line
link frames. The  can obtain the line equipment location  95 system  also
comprises other units of associated with station S2, the other line in
common control equipment that have not the hunting group. been shown in the
drawing since they are    Marker 106 releases number group 107 not
essential to an understanding of the  making it available to other markers,
and 35  operation of the embodiment.            marker 106 seizes line link
frame 100 on 100 If a customer at station S4, served by  which line L1 is
located. Having seized central office 102, wishes to call the  control of
the line link frame 100, marker customer served by stations S1 and S2, he
106 extends a plurality of control leads to dials either one of the
directory numbers, the line link frame and actuates the 40  such  as
555-2068. The equipment at appropriate vertical group, horizontal 105
central office 102 uses the office code 555 to  group, and vertical file
selection relays to select a trunk, such as 104 to central office  give the
marker access to line LI. Marker 103 and the four digits 2068, which  106
now tests the line and if the line is idle, represent the called line, are
outpulsed over marker 106 will establish a talking 45  the trunk into an
incoming register, such as connection over the line and trunk frames 110
105. Once sufficient digits have been  to incoming trunk 104. If line L1 is
busy, received by incoming register 105, register however, marker 106 will
retain control of 105 selects an idle marker circuit 106. the line link
frame and by using the Register 105 forwards the identity of the
information received from  the number 50  incoming trunk  104 and the
called  group circuit 107, will decrement the output 115 telephone number
2068 to the marker. of a horizontal group register of the line Marker 106
now proceeds to establish a  equipment register means by the connection to
the trunk link frame on which  appropriate amount to ascertain the trunk
104 appears, and through the use of horizontal group location of the second
line 



55  number group circuit 107, the called  L2. Using the new line equipment
location, 120 number is translated into the appropriate  marker 106 tests
the second line and line equipment location number.        completes the
call accordingly. In this particular system each subscriber   If the number
originally dialed had been line is associated with a line hold magnet on
555-2468, number group circuit 107 would 60  a line switch of a line link
frame. For have furnished marker 106 with the line 125 identification
purposes, the line hold  equipment location corresponding to line magnets
on each line link frame are  L2 and an indication that the horizontal
arranged in equipment groups called  group identity must be incremented
should vertical groups, horizontal groups, and  marker 106 find line L2
busy and wish to 65  vertical files. A vertical file comprises a  complete
the call to line L1.     130    4
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according to  relay 4MC. Relay 4MC, in operating, Fig. 7 depict, in more
detail, portions of the  interconnects the marker 106 with number system
disclosed in the block diagram of group circuit 107 over a plurality of
test and Fig. 1. More specifically, Fig. 2 shows a control conductors. 5
portion of line link frame 100 and line link    With the hundreds digit O
registered in the  70 connector 200. Figs. 3 and 5 show a portion  marker,
relays HN4 and HN7 in called of marker 106, and in particular, the  number
register 300 are operated and a path circuitry used for line hunting. Figs.
4 and 6  is extended from battery in Fig. 3, through show portions of the
number group circuit make contacts HN4-1 and HN7-1, over 10  107 and its
associated connector 400.   conductor 302, through make contacts  75
Whenever possible the apparatus has 4MC-1, through the winding of relay
4HBO been given a combined number and letter to ground to operate
hundreds-block relay reference designation. The first number 4HBO in the
number group. indicates the figure of the drawing in which   It will be
recalled that the tens digit 6 had 15  the apparatus appears and the
letters are been stored in called number register 300  80 abbreviations for
the function of the  and with tens relays T4 and T2 operated a apparatus.
The contacts of relays are given  circuit is extended from  battery in the
the same reference designations as their marker, through make contacts T2-2
and windings followed by the contact number. T4-2, over conductor 303 to
Fig. 4, 20  The contacts which are shown dotted are  through make contacts
4MC-8 and 4HBO-1  85 the contacts of relays that are not shown  and through
the winding of relay 4TBO6 to herein.                '               ground
thereby operating tens-block relay For the purpose of describing the
4TBO6.. operation of this system it will be assumed    The units register
relays U7 and Ul are 25  . that stations S1 and S2 have been assigned
operated in called number register 300 and. 90 the directory numbers,
555-2068 and  battery is extended through make contacts 555-2468,
respectively, and that these  U1-1 and U7-2, over conductor 304, stations
serve the same customer who  through make contacts 4MC-5 and the desires to
have the line hunting feature. As winding of units relay 4U8 to ground, 30
will be seen from the ensuing description, operating relay 4U8 in number
group circuit 95 the stations can be assigned to any available  107.
directory number; however, to simplify the    Each number group circuit has
1000 sets disclosure, the numbers have been selected  of terminals, such as
the L-, F-, and G- in the same number group.           terminals shown in
Fig. 4. With one units 35    Let it be assumed that marker 106 is relay and
one tens-block relay-operated, 100 attempting to process an incoming call
to  one set of the terminal is marked by having station S1 and marker 106
has received the  battery supplied to them over-conductors called directory
number 2068 from  an  305, 306, and 307 from  the marker. incoming
register. The digits 2068 therefore  Corresponding to the three terminals
of 40   would be registered on the thousands, each line set are three
fields of- translator 105 hundreds, tens, and units relays in a called
terminals which are used for transmitting to number register circuit 300 in
the marker. the marker the location of the called line Since this circuitry
is well known in the  and the kind of ringing current required. If prior
art, only the contacts of these relays the line is in a hunting group, the
number 45   have been shown in Fig. 3 of the instant group also indicates
how many lines are in  110 drawing.                               the group
and whether the marker should With' the called number registered in the
increment or decrement the line location 



marker, the marker is now  ready to  information associated with the called
line determine the line equipment location of in order to find another line
in the group. 50  the called line through the use of a number    The
translator fields are shown in Fig. 6 115 group circuit. Each number group
is  and the first field 600 provides the identity equipped to translate
1000 directory  of the line link frame on which the called numbers and by
examining the thousands  line is located in terms of the tens and units
digit of the called directory number, the  of the frame number. The second
field 601 55   marker determines which number group to  identifies the line
group in terms of the 120 use. Thus, with the thousands relay TH2
horizontal group of switches and the vertical operated, battery is extended
through its  group of switches on the line link frame make contacts TH2-1
in Fig. 3, over within which the called line is located and conductor 301
to Fig. 4, through apparatus  the third field 602 provides the identity of
60   not shown, and through the winding of the vertical file on which the
line is located  125 marker preference relay 4MP2 to ground. If and the
ringing current required on the line. number group circuit 107 is idle,
marker  Each translator field has as many terminals preference relay 4MP2
operates and closes  as there are combinations of items in that its
contacts 4MP2-1 to complete an obvious  field and, as will be discussed
below, the 65   operatingcircuitformulticontactconnector  selection  of a
particular ringing  130    5                                 1,417,519
combination will also forward to the marker  having two lines but the
marker does not the necessary information regarding line  hunt at this
time. Relay 512 at its make hunting.                          contacts
5L2-8 and 5L2-9 in Fig. 5 operates Assuming that the called station S1,
ringing selection relays 5RSO and 5RS- 5   whose directory number is 2068,
is  These ringing selection relays will  70 connected over line L1 to the
line hold  subsequently cause the operation of a magnet on line link frame
100 in vertical ringing selection switch associated with the group 0,
horizontal group I and vertical file  trunk being used on the connection so
that 0, then the terminals L068, F068, and G068  the. appropriate ringing
current will be 10  would be connected to the field terminals transmitted
to the called line.    75 603, 604,and 605, respectively. The line link
The marker circuit has registered therein frame tens and units are then
received from  the line equipment location of the called the number group
in the following manner. line and can now proceed to seize the line Battery
is extended through circuitry not equipment of the called line to ascertain
if 15  shown in the marker (Fig. 3) over conductor the line is  busy before
establishing a  80 307 to Fig. 4, through make contacts 4MC- connection to
the line. With the operation 12 and 4U8-3, over conductor 404, through  of
relays 5FTTO and 5FUTO, register output make contacts 4TB06-3 to terminal
L068, means provide a path in Fig. 3 for extending over crossconnection 405
to terminal 603, battery through make contacts 5FUTQ-1 20  through
resistance 6FTO  and over  and 5FTTO-1, over conductor 308 to Fig. 2  85
conductor 606, through make contacts  and through the winding of marker
4MC-13 and over conductor 607 to marker preference relay 2MP to ground. If
the line circuit 106, through equipment not shown in  link frame 100 is
available, relay 2MP the marker circuit and through the winding  operates
to close its contacts 2MP1 and 25  of relay 5FTTO to ground operating relay
complete an obvious operating circuit for  90 5FTTO. This battery is also
extended from  relay 2MCA. Relay 2MCA closes its make terminal 603, through
resistance 6FUO, contacts 2MCA-9 to complete an obvious over conductor 608,
through make contacts circuit for operating relay 3LFK in the 4MC-14, over
conductor 609 and through  marker thereby informing the marker that 30  the
winding of relay 5FUTO to ground  the line link frame has been seized. In
95 operating relay 5FUTO. Relays 5FTTO and  addition, relay 2MCA extends a
plurality of 5FUTO form  part of a line equipment test and control leads
between the line link location register (in the line equipment frame and
the marker so that the marker register means) which designates the tens
can function with the line link frame to 35 and units of the line link
frame on which the - select the called line. For example, battery 100
called line is located.               is extended through register output
means A  similar circuit is completed for comprising marker equipment not
shown operating relays the horizontal group  and make contacts 5VGTO-1,
conductor register and a vertical group register in the  309, through make
contacts 2MCA-1 and 40  marker. This circuit can be traced from  through
the winding of vertical group select 105 



battery in the marker (Fig. 3) over relay 2VGBO to ground, thereby
operating conductor 306, through make contacts relay 2VGBO on the line link
frame. A 4MC-11 and 4U8-2, over conductor 401, similar path is completed
from battery 316 through make contacts 4TB06-2 and over in Fig. 3 through
register output means 45  conductor 402 to terminal F068. Terminal
comprising marker equipment not shown, 110 F068 is crossconnected to
terminal 604 via break contacts 5LA-5, 3HGA-11 and cross-connection 403 to
extend this battery  3HGB-11, conductor 315, make contacts through
resistances 6HG1 and 6VGO to  5HGT1-3 and break contacts 3HGB-2 and operate
the corresponding line location  3HGA-2, conductor 310, through contacts 50
registration relays 5HGT1 and 5VGTO in  2MCA-4 in Fig. 2 and through the
winding 115 the marker in Fig. 5.                of horizontal group select
relay 2HG1 to The circuit for operating the vertical file ground. Relay
2HG1 operates in this circuit and ringing combination registration relays
and closes its make contacts 2HG1 -3 in Fig. can be traced from battery in
the marker in  2 to extend ground through make contacts 55  Fig. 3, over
conductor 305 to Fig. 4, through  2MCA-7 and over conductor 312 to operate
120 make contacts 4MC-10 4U8-1 and4TB06-1  relay 3HGK in the marker thereby
and over conductor 406 to terminal 0068. indicating to the marker that the
horizontal Terminal G068 is cross-connected to  group relay has been
operated on the line terminal 605 via crossconnection 407 and  link frame.
Relay 3HGK, in operating, 60  this completes the operating paths for relays
closes its make contacts 3HGK-2 to extend 125 5RT3 and 5VFTO in Fig. -5 of
the marker. battery from the marker over conductor 311 Relay 5RCT3, in
operating, completes an through make contacts 2MCA-6, 2VGBO-2, obvious path
for operating two-line relay  and 2HG1 -2 and through the winding of line
512. Relay 512 informs the marker that the group relay 2LG1 to ground
operating relay 65  called number is in a line hunting -group  2LG1.
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6 Following the operation of the line group register means can be changed
to indicate relay 2LG1 and with the vertical file test another line in the
hunting group in the relay 5VFTO  operated, a circuit is  event that the
called line is found busy. In completed for testing the busy-idle  the
illustrative embodiment of the 5   condition of the called line. This
circuit can  invention, the line location is designated in  70 be traced
from the bridging point between  terms of its line link frame, vertical
group, resistances R31 and R30 in Fig. 3, through  horizontal group, and
vertical file identities the winding of relay 3LIT, through break  and it
is advantageous to alter the horizontal contacts 5LI-7, through the winding
of relay  group identity to ascertain the line location 10  3LBT, through
break contacts HMS1-7 and  of the second line in the group. In  75 LXPI 5,
through make contacts 5VFT04, particular, altering only the horizontal over
conductor 314 and through make  group designation permits the marker to
contacts 2MCA-8, over conductor 201, maintain control over the same line
link through make contacts 2LG1-1 and through  frame originally selected.
The selection of a 15  the winding of line hold magnet 2LHIO. It new
horizontal group will permit the  80 will be noted that both relays 3LBT
and  selection of a different group of network 3LIT are polarized relays
and if the called  channels. Of course, any of the other line line is idle,
battery from the winding of line  location identities can be altered. hold
magnet 2LH 10 will be extended back   It will be recalled that the number
group 20  over the previously traced circuit to operate  translator
indicated to the marker that the  85 relay 3LIT. Relay 3LIT, in operating,
called number required the ringing signifies to the marker that the called
line is combination designated by relay 5RCT3. idle and the marker will
complete a  Relay 5RCT3 also indicated to the marker connection to the
called line in a normal that the called line is in a two-line hunting 25
manner.                               group and to find the second line,
the  90 To demonstrate how the line hunting  marker must subtract one from
the feature works, let it be assumed that station  horizontal group number
of the originally S1 is busy and that line hold magnet 2LH10  called
station. is operated thereby connecting station S1 to    When relay 5LA
operated as a result of 30  a network channel. With line hold magnet
finding line L1 busy, a path was completed  95 2LH10 operated ground is
extended from  from battery through the lower winding of the sleeve
conductor of the busy connection  relay 5LA, through the winding of relay
5LB over the previously traced path to operate  and through make contacts
5LA-8 and 512- 



line busy test 3LBT in the marker.    12 to ground operating relay 5LB and
35    In operating, relay 3LBT operates relay  maintaining relay 5LA
operated. Relay 5LB  100 LBTA (not shown) and relay LBTA closes closes its
make contacts 5LB-8 in Fig. 3 to its make contacts LBTA1 in Fig. 5 to
extend ground through make contacts extend ground through marker equipment
5RCT3-10 and through the winding of relay not shown, through make contacts
5L2-10, 3HGB to battery, operating relay 3HGB. A 40  through break contacts
5LC-5 and 5TK-8  circuit is now completed for operating relay 105 and
through the upper winding of relay 5LA  5LC. The circuit includes battery
through to battery thereby operating relay 5LA. At the upper winding of
relay 5LC, through its break contacts 5LA-5 in Fig. 3, relay 5LA  make
contacts 3HGB-12 through break interrupts the operating circuit for
contacts 3HGA-12, LBTA-9 and 3HGK-10 45  horizontal group select relay 2HG1
on line  to ground. Relay 5LC, in operating, locks 110 link frame 100 and
relay 2HGI releases over a circuit including battery through its releasing
relay 3HGK in the marker and line  lower winding, through its winding of
relay group relay 2LGI on the line link frame. 5LD, and through make
contacts 5LC-8 and The release of line group relay 2LG1  5L2-12 to ground.
The locking circuit for 50  releases the line busy test relay 3LBT in the
relay 5LC also operates relay 5LD and 115 marker. With the horizontal group
and line  actuates the register select the horizontal group relays released
on the line link frame, group associated with line S2. the marker has
disconnected its busy test   Prior to the operation of relay 3HGB, the lead
from the line hold magnet 2LH10  contacts of all relays prefixed 5HGT- were
55  associated with line L1 and the marker is  connected to corresponding
output 120 now prepared to advance to another line in  conductors each to
operate a similarly the hunting group.                    numbered
horizontal group select relay on As set fort above, the marker receives the
line link frame. When relay 3HGB the line equipment location number from
operates, however, the contacts of these 60  the number group circuit 107
and stores this relays are transferred to lower numbered 125 number in
register the line equipment output conductors causing the next lower
location means while using the information  numbered horizontal group
select relay to for seizing control of the called line. The  operate. For
example, with both relays 5LD marker also receives an indication as to how
and 5LA operated, a circuit is completed 65  the output of the called line
equipment from battery in Fig. 3 through marker 130    7
1,417,519                                 7 equipment not shown  through
make  and to prevent the false operation of relay contacts 5LA-6, 5LD-6,
5HGTI-3 and  5LHT under these circumstances, contacts 3HGB-2 through break
contacts 3HGA-1, 5LB-5 interrupts this path. over conductor 313, through
make contacts   In the foregoing example the call was 5  2MCA-5 and the
winding of relay 2HGO to  initially directed to line L1 which is 70 ground.
Relay 2HGO operates over this identified by the directory number path and
completes the previously traced  555-2068. Finding line L1 busy, the marker
path for operating relay 3HGK in the  used the ringing combination
information marker. With relay 3HGK operated in the  from the number group
to operate relay 10  marker a circuit is once again completed for 3HGB to
change the horizontal group 75 operating a line group relay. In this case,
designation to a new designation which is line group relay 2LGO is operated
from  one less than the designation received from ground through its
winding, through make  the number group. Using the new contacts 2HGO-2 and
over the previously  designation, the marker was able to 15  traced path in
the marker to battery.  complete the call to line L2 which is 80 Having
operated line group relay 2LGO  identified by the directory number on the
line link frame, the previously traced  555-2468. Had the call been
initially busy test lead in the marker is now extended  directed to line L2
and L2 was found busy, from  make contacts 2MCA-8 over the marker would
have added one to the 20  conductor 201 and through make contacts
horizontal group designation through the 85 2LGO-1 to the winding of line
hold magnet operation of relay 3HGA  thereby 2LHOO. Assuming that line L2
is idle, the  ascertaining the horizontal group battery from line hold
magnet 2LHOO will designation of line LI. operate line idle test relay 3LIT
in the   It is to be understood-that the above- 25  marker. With relay 3LIT
operated, ground  described arrangements are merely 90 is extended through
make contactsLLC3-12  illustrative  and  numerous other 



in Fig. 5, through make contacts 3LIT-5 and  arrangements may be devised.
For example, 3HGK-6, through break contacts LBTA-2, while only the
horizontal group designation through make contacts LLC1-10 and the  has
been changed in the disclosed 30  winding of relay 5LI to battery to
operate  embodiment, any of the other line location 95 line idle relay 5LI.
This ground is also  designations can be changed individually or extended
through make contacts 5LD-6, in combinations in order to accomplish line
5RCT3-6, and 5L2-11  and through  hunting. equipment not shown and the
winding of  In addition, the change of designation 35 relay 5TK to battery.
As set forth in well need not be limited to the addition or 100 known
crossbar systems when total check  subtraction of one but can be any number
relay 5TK operates, the market can proceed and change can be made
repeatedly if the to select an idle channel between the hunting group
includes more than two lines. incoming trunk and the called line and once
Furthermore, the manner in which the 40  the channel has been established
the marker line location designation is altered need not 105 can
disconnect.                      be limited to changing the designation at
the When the marker was intially seized, a output of the line location
register but the plurality of relays such as LLC3 operated in  designation
stored by register, may itself be the marker to prepare the marker for
incremented or decremented. 45  subsequent operation. In Fig. 5, relay LLC3
It should be noted that the line hunting 110 closes its make contacts
LLC3-12 to  feature need not be limited to situations complete a path
through break contacts wherein a line busy condition has been 3LFK-8 and
through the winding of relay encountered. For example, the marker may 5LHT
to battery operating relay 5LHT. be arranged to hunt if the called line is
out 50  Relay 5LHT will normally release upon the of service, such as in a
line lock-out mode, 115 satisfactory  seizure of a line link frame as or if
the marker is unable to select an idle indicated by the operation of relay
3LFK  channel to the called line. In the latter case and the opening of
contacts 3LFK-8 in Fig. the selection of another line in the hunting 5.
Should there be a false battery or ground group might give access to
different 55  potential on busy test conductor 314, either channels thereby
improving the so-called 120 relay 3LBT or 3LIT will operate prior to the
"matching loss". operation of horizontal group check relay   It should also
be pointed out that the 3HGK. The operation of either one of these proposed
arrangement can be arranged so relays will complete a path in Fig. 5. for
that hunting will be accomplished from 60  reoperating relay 5LHT
indicating to the many lines to a single common line. This 125 marker that
there is a trouble condition on service may advantageously by provided busy
test conductor 314. During line where a receptionist has the duty of
hunting operation, however, the horizontal answering calls which overflow
from a group check relay 3HGK  may release plurality of individual lines
when the 65  before line busy test relay 3LBT releases individual lines are
busy.       130    8                                    1,417,519
8 WHAT WE CLAIM IS:-                  means for altering the output of at
least one 1. A communication system comprising a  of said registers.
plurality of lines arranged in hunting groups   7. A communication system
according to in which each line is assigned a respective  claim 1. wherein
said means for translating 5   directory number and line equipment serves
to translate a selected directory  65 number, connecting means for
establishing  number into a switching network line frame connections to
said lines as determined by  designation and a switching network line said
equipment numbers, translating means  group designation in order to
represent the responsive to a directory number associated  line equipment
number of the first line and 10  with a first one of said lines for
concurrently  into a further designation representing said  70 translating
said first line directory number second line, and wherein said control
means into a line equipment number associated  comprises first selecting
means responsive with said first line and into an indication of td said
line frame designation for seizing the line equipment number of a second
one  control of the line frame of the first line, 15  of said lines in the
same hunting group as second selecting means responsive to said  75 said
first line, and control means responsive  line group designation for
seizing control of to unavailability for connection of said first the line
group of the first line, means line for enabling said connecting means to
responsive to the unavailability of the establish a connection to said
second line in  selected line for disabling said second 



20  accordance with said indication.        selecting means while
maintaining said first  80 2. A communication  stem according to  selecting
means actuated, and means claim  1, wherein each line equipment responsive
to said further designation for number comprises a plurality of equipment
enabling said second selecting means to designations, and wherein said
control seize control of the line group of said second 25  means comprises
means for forming the line line.                               85 equipment
number of a said second line by   8. A communication system according to
altering at least one designation of the line  claim 7, wherein the second
selecting means equipment number associated with the first comprises a
plurality of registers, a plurality line.               .
of output conductors each corresponding to 30    3. A communication system
according to  a respective line group, and means for  90 claim 2, wherein
the means for forming the  selectively interconnecting each of said line
equipment number of said second line is  registers to a respective one of
the output such that said alteration is performed be  conductors.
incrementing or decrementing said at least   9. A communication system
according to 35  one designation.                        claim  6, wherein
said  equipment  95 4. A communication system according to  designations
comprise designations of claim 2 or 3, wherein said control means
equipment in a crossbar switching network comprises means, responsive to
said  and include line link frame,vertical group translating means, for
registering the  horizontal group, and vertical file 40  equipment
designations of the line  designations, and wherein said means for 100
equipment number of said first line, and  forming the line equipment number
by means for actuating the means for  altering at least one designation of
the line registering  in accordance with said  equipment number associated
with the first indication.                            line comprises relay
contacts for 45    5. A communication system according to  rearranging
connections in means for 105 claim 4, wherein the means for registering
operating horizontal group equipment. includes output means for causing
said   10. A communication system comprising connecting means to establish
connection to  a plurality of lines arranged in hunting said first line,
and wherein said actuating  groups in which each line is assigned a 50
means comprises means for causing said  directory number and a line
equipment 110 output means to cause the connecting  number, means for
translating a directory means to establish connection to a said  number
into a corresponding line second line.                           equipment
number, control means, and 6. A communication system according to  means
for establishing a connection to a 55  claim  4 or 5, wherein the means for
called one of the lines, and wherein the 115 registering comprises a
plurality of registers  translating means includes means for each for
storing a respective one of the  providing an indication to the control
means equipment designations of the line  as to how the said line equipment
number equipment number of a selected line, and  can be altered, and
wherein the control 60  wherein the means for actuating comprises means
includes means responsive to the 120    9                       1,417,519
9 unavailability for connection of the called         K.G. JOHNSTON,, line,
for generating a line equipment             Chartered Patent Agent. number
associated with another line in the         5 Mornington Road, same hunting
group as the called line.               Woodford Green, 5     11. A
communication system substantially                Essex. as herein
described with reference to the        Agent for the Applicants.
accompanying drawings. Printed for Her Majesty's Stationery Office, by the
Courier Press Leamington Spa, 1975. Published by The Patent Office, 25
Southampton Buildings, London, WC2A 1AY, from which copies may be obtained.


