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This invention relates in general to automatic com-
munication systems and, more particularly, to automatic
communication systems of the time division multiplex
type.

Although the invention berein disclosed is suitable for
more general application, it 1s particularly adapted for
use in automatic telephone communication systems. In
such systems, it has been the practice to provide a number
of features and services for the convenience of the users
of the system in addition to the mere completion of a
voice transmission path. Some common features which
make telephone service more useful include line lock-out,
executive right-of-way, direct inward dialing to PBX ex-
tensions, intercept service, camp-on-busy, trunk hunting,
toll ticketing, and time, temperature and weather an-
nouncements. In addition, prior to the advent of auto-
matic, or dial operated, telephone systems, it was possible
to give the manual operator special instructions. For
example, the operator might have been asked to complete
calls only after a certain time, or omly from certain
people, or the operator might have been requested to

transfer all calls for a first party to a second party’s line.

Although this last type of transter operation may be very
convenient and desirable, it has not been economically
practical to provide such transfer service in dial operated
systems heretofore. '- |

It is the general object of this invention to provide a
new and improved telephone system.

It is a more particular object of this invention to pro-
vide a new and improved telephone system wherein
facilities are included to complete connections to one sta-
tion although originally directed to another station.

it is another object of this invention to provide facilities
in a communication system which respond to directive
signals from a first station to transfer any connections
directed fo said first station to a selected alternate station.

1t is another object of this invention to provide transfer
facilities in a time division multiplex communication
system.

it is a more specific object of this invention to provide
facilities in a time division multiplex communication sys-
tem for completing communication connections to a pre-
assigned station when directed to some other station.

Modern communication systems have been designed
employing time division multiplex principles. For ex-
ample, the patent application of W. F. Bartlett et al.,
Serial No. 45,341, filed July 26, 1960, now Patent No.
3,171,896, and assigned to the same assignee as the present
invention, describes in detail the operation of a time divi-
sion multiplex communication system. In the manner
more fully set forth in the cited application, the calling
line store has registered therein information indicative
of the identity of calling lines. The registration is in the
form of circulating time slot pulses in a plurality of delay
lines, and the coded signals indicative of individual calling
lines emerge from the delay line registers once in each
repetitive time frame in the time slot assigned to the call-
ing line. In a similar manner, the terminating line store
has registered therein information indicative of the identity
of called lines. The registration in the terminating line
store 1s similar in form to the registration in the calling
line store. That is, the information is registered in the
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form of .circql-ating time slot pulses in delay lines, and
coded signals 1nd%cative of an individual called line emerge
from the delay line registers once in each repetitive time

frame in the time slot assigned to the calling line.

~In addition to the calling line store and terminating
line store, there is provided a line number counter which
comprises a plurality of ring connected binary flip-flop
circuits which are driven one step every second time frame.
Theretore, the line number counter provides output signals
for a duration of two time frames and has the capacity
to produce output signals indicative of any of the designa-
ttons of the called or calling lines, and certain other
coded signals. The output signals for each step of the
line number counter are compared with all the output
pulses from the calling line store and the terminating line
store for at least one time frame. A pair of comparators
performs this comparison and, when an identity of output
signals from the line number counter and either the call-
ing line store or terminating line store occurs, the appro-
priate comparator produces an output signal.

In accordance with the illustrated embodiment of the
present invention and as described in the cited applica-
tion, there is provided a calling line store, a terminating
line store, a line number counter, and a pair of com-
parators. When a first party desires to have calls directed
to his station transferred to another station, the first party
will dial a pre-assigned code followed by the designation

of the other party’s station. Thereafter, any calls directed

to the first station will be automatically transferred to the
other station.

Further objects and advantages of the invention will
become apparent as the following description proceeds,
and features of novelty which characterize the invention
will be pointed out in particularity in the claims annexed
to and forming a part of this specification. -

For a better understanding of the invention, reference
may be had to the accompanying drawings in which:

FI1G. 1 shows a logic diagram of a system incorporating
the invention; and

F1G. 2 shows the step-by-step changes in the registra-
tions in certain register circuits as the transfer connection
is set up and completed.

It 1s to be understood that only the details of the circuits
necessary to understand the invention have been shown.
For example, the circuit details of dynamic and static
registers, gates, amplifiers, inverters, and flip-flop circuits

have been omitted as it is believed that the inclusion of

such details, which are well known to those skilled in the
art, would only tend to mask or obscure the invention
disclosed and described herein. Typical circuit details
for logic symbols shown herein are well known to those
skilled in the art, and are shown and described in the
cited Bartlett et al. application.

AND gates are represented in the drawings by a symbol
which has the general shape of a D. The inputs to an
AND gate are drawn to the straight line part of the D
while the output is drawn from the arcuate portion of the
D. All the AND gates illustrated in the drawings are of
the type that will provide a negative output potential only
when all the inputs are negative. When any one or more
of the inputs to an AND gate are positive, the output po-
tential will rise to a more positive potential.

OR gates are similar in appearance to AND gates but
are distinguished therefrom by having the input leads
extend beyond the straight line portion of the D and to
the arcuate portion. All the OR gates illustrated in the
drawings are of the type that will provide a negative out-
put potential when one or more of the inputs are negative.
When all of the inputs to an OR gate are positive, the
output potential will rise to a more positive potential.

Flip-flop circuits are represented by a rectangle divided
Into two squares, to represent the two portions of a typical
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fiip-flop circuit.
tion of the flip-flop is shaded while the square representing
the set portion of the flip-flops 1s not shaded. The input
signals to reset or set the flip-flops are applied to the
shorter sides of the rectangle. The flip-flops used in the
illustration are of the type which respond only to positive
transients of input signals. When a flip-flop has been
reset by a positive transient, a steady state ground mark-
ing potential is provided 011' an output lead from the
reset side of the flip-flop and a steady state negative mark-
ing potential is provided on an output lead from the set
side of the flip-flop. When the flip-flop is set, the mark—
ing potentials on the output leads are reversed.

Inverters are represented by an isosceles triangle hav-
ing a line parallel to the base and of approximately the
same length as the base and intersecting the sides ap-
proximately midway between the base and the apex of
the triangle. The input fto the inverters is at the base

of the tl‘iangle;.while the output is from the apex. The

inverters used in the illustrated embodiment of the inven-
tion provide a ground or positive output signal when the
input signal is negative and prow_des a negative output
signal when the input signal is positive.

The square repres.entiing the reset por-
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The calling line store and t»&:rmmatmg hne stcre are

similar to the elements of the same name in the cited ap-
plication which provides a detailed descnptmn of said
circuits, the manner of storing the information therein,
and the output signals therefrom. It should be under-
stood that the calling and terminating line stores include
dynamic registers, such as circulating delay line registers
which provide time slot output pulses on a binary basis
on selected ones of a plurality of output leads.

A line number counter is illustrated which,
caliing and terminating line stores, produces a binary
output signal. The line number counter is driven one
step every second time frame and maintains a constaut
output signal between successive drive .pulses.

Two comparators are provided, one each for the ca]hng
and terminating line stores. The comparator associated
with the calling line store will produce a time slot output
signal only when the calling line store and the line num-
ber counter have identical output signals on all of their
tespective output leads. Since the line number counter
maintains a given output signal for two fime frames, the
comparator will produce two output pulses when any time
slot of the calling line store has regisiered therein a num-
ber corresponding to the setting of the line number counter.
In a similar manner, the compartor associated with the
terminating line store will produce time slot output sig-
nals only when the terminating line store has output sig-
nals that are identical to the output mgnal of the lme
number counfer.

- The application of Glenn R. Rlchards, Serial No. 1835,-
386, filed April 5, 1962, now abandoned, and assigned
to the same assignee as the present application, provides
further information concerning the calling and terminat-
ing  line stores, the comparators and the lme number
counter. | | -

Transfer stores 1 and 2 comprise a dynamlc register
such as a circulating delay line having a time delay of
onte time frame. Transfer store 1 is used for register-
ing time slot signals indicative of stations which have
requested transfer service. Transfer store 2 registers
time - siot signals indicative of the time slots assigned
the transferor and calling statmns of the specxﬁc connec-
tion bemg transferred. |

It is believed that the operation of the system can best
-be understood by first considering FIG. 2 which shows
the step-by-step changes in the information registered in
certain circuits as the transfer connection is set up and
completed. In order to provide a convenient description
of the step-by-step operation of this invention in con-
junction with the drawings, the following assumptions
and number and time slot allotments will be made. -

like the
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First, the designation of the transferor station, the sta- 75

tion regwtered in the various circuits.

4

tion whose calls are to be transferred, will be assumed
to be station 1. ,,

Second, station 1 will be presumed to have been as-
signed time slot 4 when station 1 went off-hook.

Third, the transferee station, the station to which party
1’s calls are to be transferred, will be station 3.

Fourth, the calling party attempting to call station 1
will be presumed to be station 2. | -

- Fifth, station 2 will be presumed to have been asszgned
t1me slot 5 when station 2 went off-hook.

Sixth, the necessary code to 1mtlate a transfer is the
dlg]_t E56 b B ,

Of course, it is to be understood that in a practical
system the demgnatmn_s of the various stations would al-
most necessarily include more than one digit. Further-
more, although it is stated in the sixth assumption that
the code digit “6” is required to initiate the transfer ac-
tion, any other suitable code might be employed or, in
some systems, the transfer might be initiated by the dial-
ing of the designation assigned to the initiating station.
The choice of method for initiating the transfer is one
of preference and convenience, not one dictated by de-
sign principles.

Referring now to FIG. 2, there is 111ustrated therein
five columns wherein the ﬁrst column represents the line

number counter 123; the second column, the calling line

store 12; the third column, the terminating line store 6313;
the fourth column, transfer store 1 TS4; and the ﬁfth
column, transfer store 2 TS45. Written within the boxes,

in har:zﬂntal rows representing the step-by-step opera-

tion, is an indication of the registration of the informa-
- When the infor-
mation is included in parentheses it is an indication that
that information is removed, or erased, during that step.

Step one.—When the transferor station (station 1) goes
off-hook, that station will be assigned time slot 4 and,
therefare, signals indicative of station 1 will be registered

in time slot 4 of the calling line store 123. In response
to directive signals from station I, code 6 will be regis-
tered in time slot 4 of the terminating line store 6313.
The line number counter 123 will be at a random count

and no information will be reglstered in either of the
transfer stores.

Step. two.—The system will recogmze the regmtratmn
of code 6 in the terminating line store and, in Iesponse

thereto, a pulse in {ime slot' 4 will be registe:red in {rans-

fer store 1 and the code 6 will be erased from the tlme
slot 4 of the terminating line store.. -

Step three~—In response to further directive 31gnals
fmm station 1, the d&mgnatlon of the transferee station

(station 3) will be registered in time slot 4 of the ter-
mmatmﬂ line store.
.Station 1 may now disconnect; however, the registra~

tions in the calling line store, terminating hrle store, and
transfer store 1 remain and any calls directed to station 1

will automatically be transferred to station 3.

- Step four——When the calling station (station 2) goes
off-hook to originate a call to station 1, the designation
of station 2 will be registered in time slot § of the calling

line store. In response to directive signais from station 2,
the designation of station 1 will be registered in the fifth
tmle slot of the terminating line store.

Step five—When the line number counter advances to
a count correspondmg to station I, pulses will be recorded
in transfer store 2 in time slots 4 and 5. Time slot 4 1s,
therefore, registered in both transfer stores. = Concurrent
with the registration of time slot pulse 5 in transfer store

2. the designation of station 1 in time slot § of the ter-

minating line store will be erased. |

~ Step six—The line number counter will advance to
number 3 and will remain on number 3 for two time
frames. During the first time frame, the circuits will

perform tasks to determine if the line number counter is

set to the step corresponding to the designation of the
transferee station., More specifically, a static memory
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will be set to indicate that the setting of the line number
counter corresponds to the registration in time slot 4 of the
terminating line store and that, therefore, the setting of
the line number counter should be transferred to time slot
S of the terminating line store.

Step seven—During the second time frame that the line
number counter is on step 3, the registration of the line
number counter will be transferred, in time slot 5, to the
terminating line store, and the time slot pulses in transfer
store 2 will be erased.

The calling station (station 2) is now connected to the
transferee station (station 3) through a voice communi-
cation channel in time slot 5 of the time division multiplex
system.

Step eight—In response to disconnect signals from sta-
tions 2 and 3, the registrations in time slot 5 of both the
calling line store and terminating line store will be erased.
The registrations in time slot 4 of the calling line store and
terminating line store, as well as the registration of the
pulse in time slot 4 of the transfer store 1, will remain
until erased in response to directive signals from station 1.

Detailed description

The components and logic elements illustrated in FIGS.
1 and 2 have been given designations which are intended
to facilitate an understanding of the operation of this in-
vention. As stated, the invention will be described with
the previously enumerated station and time slot assign-
ments assumed. The designations assigned indicate vari-
ous things, such as which numbers are registered in the
various stores, or which time slots pass through the various
gate circuits. For example, AND gate A43 passes a pulse
in time slot 4 when the line number counter is on step 3;
calling line store 12 will have numbers 1 and 2 registered
therein; the terminating line store 6313 will have the digits
6, 3, 1 and 3 registered therein at various times; and flip-
flop FF53 will be set by a pulse in time slot 5 when the line
number counter 123 is set to number 3. Designating
digits other than the digits “1”-“6” have been used for
distinguishing purposes. For example, flip-flops F437 and
F438 are both set by a pulse in time slot 4 when the line
number counter 123 is set to number 3 and, therefore, the
digits “7” and “8” are used to distinguish between them.
The prefixes A, F, I, and O are used for AND gates, flip-
fiops, inverters and OR gates, respectively.

When a subscriber at telephone 1, which is connected
to line circuit 11, goes off-hook, time slot 4 will be as-
signed to that station and dial tone will be returned in the
manner more fully described in the cited Bartlett et al.
application. The subscriber will proceed to dial the code
6 to indicate his desire to have calls directed to his station
transferred to some other station. The code 6 will be
registered in time slot 4 (the time slot assigned station 1,
the transferor station) of the terminating line store 6313.
Upon receipt of an end-of-digit pulse on the lead desig-
nated EODP from the impulse analyzer 87, a pulse will be
gated in time slot 4 through AND gate A487 to transfer
store TS4 to register the fact that the station assigned time
slot 4 has initiated a transfer command. In addition, the
same end-of-digit pulse will be gated through AND gate
A488 and inverter 1468 to erase the code 6 from the
terminating line store 6313.

AND gate A467 will pass the time slot 4 pulse to trans-
fer store TS4 only when the output of the dynamic regis-
ters included in the terminating line store 6313 indicates
that the code 6 is registered therein. More specifically,
AND gate A467 is enabled only when the binary output
signals from terminating line store 6313 have binary 6
registered in one of the time slots. It was mentioned that
the code for indicating the initiation of a transfer regis-
tration might be the directory number of the transferor
station rather than an arbitrary code. If the directory
number system is used, the technique for gating the appro-
priate time slot pulse to transfer store TS4 will be slightly
different. Instead of providing a gate, such as gate A467,
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which is enabled only when the terminating line store 6313
has registered therein the propesr code, the line number
counter 123, the calling line store 12, and the comparators
137 and 138 will be employed. In a typical system em-
ploying this technique, there may be one hundred time
slots in a 100-microsecond time frame and, since the line
number counter 123 changes its registration only once
every second time frame (once every 200 microseconds),
the line number counter can go through each one of 1000
different registrations in 0.2 second. If, within the 0.2
second cycle, the comparators note that both the calling
line store 12 and the terminating line store 6313 have the
same number registered therein, in a given time slot, a
pulse will be gated to transfer store TS4 indicative of said
given time slot. Accordingly, with whichever system is
used, a time slot pulse will be registered in transfer store
154 which indicates the time slot assigned to the transferor
station.

To summarize, the calling line store 12 has registered
therein, in time slot 4, the designation of station 1; the
transfer store TS4 has a pulse registered therein, in time
slot 4; and the code 6, which was registered in the ter-
minating line store 6313 in time slot 4, has been erased.

The party at telephone 1 will proceed to dial the desig-
nation of the transferee station (station 3) to which his
cails are to be transferred. The designation 3 will be
registered in the fourth time slot of the terminating line
store 6313. Normally, the registration of a called number
in the terminating line store causes a test to be performed.,
in the manner more fully described in the cited Bartlett
et al. application, to determine if that station is busy. If
the called station is not busy, ringing would normally com-
mence on the called line. However, in this case, the
ringing of station 3 is not desired and is inhibited by an
cutput pulse in time slot 4 of the transfer store TSA4.
Party 1 may now disconnect and thereafter any calls
directed to station 1 will be automatically transferred to
station 3. To summarize, there is registered in time slot
4 of the calling line store 12 and terminating line store
6313 codes indicative of stations 1 and 3, respectively,
and a time slot 4 pulse is registered in transfer store TS4.

When a calling subscriber at station 2 goes off-hook
to originate a connection to station 1, station 2 will,
according to the assumptions stated above, be assigned
time slot 3 and the identity of station 2 will be registered
in time slot § of the calling line store 12. In response
to directive pulses from station 2, the identity of station
1 will be registered in time slot 5 of the terminating line
store 631 1n the manner more fully described in the cited
Bartlett et al. application. Upon receipt of an end-of-
digit pulse, the comparators 137 and 138 will start to
compare the time slot registrations in both the calling
line store 12 and the terminating line store 6313 with the
successive settings of the line number counter 123. It
should be recalled that the line number counter 123
changes its output signals only once every two time
frames. If the comparator 137 detects that the calling
line store 12 has registered therein, in any time slot, a
number corresponding to the setting of the line number
counter 123, flip-flop F437 will be set; and if the com-
parator 138 detects that the terminating line store 6313
has registered therein, in any time slot, a number corre-
sponding to the setting of the line number 123, flip-fiop
F53 will be set. In the event that only the calling line
store 12 or the terminating line store 6313 has a registra-
tion therein, in one of the time slots, corresponding to
the setting of the line number counter 123, then only one
of the flip-flops F437 or F53 will be set. It will be shown
later that the pulses which drive the line number counter
123 are also used to reset the two flip-flops F437 and
F53. When both flip-flops F437 and F53 are set, it is
an 1ndication that the line number counter 123 is set to

the transferor number (1). When the line number
counter 123 is set to the transferor mumber, then both
fiip-flops F437 and F53 will be set during the first time
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frame. It will be observed that with flip-flops F437 and
F53 sef, enabling potentials will be provided to AND
gates AS3, A78, A43 and A5i. When both the flip-fiops
F437 and F53 have been set, the next pulse from com-
parator 138, which will be produced in the time slot
wherein the regisiration in terminating line store 6313
agrees with the setting of line number counter 123, will
pass through enabled AND gate A43 and through OR
gates 0457 and 0458 in series to transfer store TS45.
In addition, during the second time frame that the line
number counter 123 is set to 1, a time slot pulse in time
slot 4 will be produced at the output of comparator 137
and this pulse will pass through enabled AND gate AS3
and OR gates 0457 and O438 in series to transfer store
TS45. More specifically, transfer store TS45 will have
registered therein, in time slots 4 and 5, pulses indicative
of the time slots assigned to the transferor and calling
stations, respectively. It should be recalled that transfer
store TS4 already has registered therein a time slot pulse
in time slot 4. In addition, transfer store 1S4 may have
registered therein other time slot pulses indicative of the
time slots assigned to other stations Wthh have mmated
a transfer command.
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The setting of flip-flops F437 and F53 provide an en-

abling potential for AND gate A51. During the second
time frame that the line number counter is set to the
number corresponding fo the transferor number, the com-
parator 138 will recognize that the transferor number is
registered in the fifth time slot of the terminating line store
6313 and the same time slot pulse that was entered in
transfer store TS45 will be passed through AND gate AS1
and be inverted by inverter 151 to erase the transferor
number from the calling time slot. The erasure of the
transferor number from the calling time slot in the ter-
minating line store 6313 is necessary in order to permit
the number of the transferee station to be transferred to
the terminating line store in the calling time slot. This.
transfer will take place when the line number counter 123
is found to be set to the transferee number (3) as indi-
cated by the setting of the line number counter 123 corre-
sponding to the registration in the terminating line store
in the transferor time slot (4). More specifically, in the
iljustrated case, when the line number counter is set to
number 3, the comparator 138 will produce an output
pulse in time slot 4 to indicate that the line number
counter is set to the number to which station 1’s calls
are to be transferred.

At the end of the second time frame that the line
number counter 123 is set to number 1, a drive pulse
on the lead, designated DRIVE, will advance the line
number counter to number 2. The same drive pulse
will aiso pass thorugh enabled AND gate A78 to set
flip-filop F78. The seifting of flip-flop F78 resets flip-
flops F437 and F53. In addifion, the setting of flip-flop
F78 provides an enabling to AND gate A45 to permit the
output pulses from transfer store TS45 to be recirculated.
Although AND gate A45 is not enabled until after pulses
have been entered in transfer store TS45, both the pulses
registered therein will be recirculated because AND gate
Ad45 will be enabled within one time frame after the
pulses have been entered in transfer store TS45, which
has a time delay of one time frame. It is important to
understand that only two time slot pulses are entered i
transfer store TS45 at any one time; one time slot pulse
indicative of the time slot assigned thﬁ transferor station,
and the other pulse indicative of the time slot assigned
the calling station. Furthermore, it should be recalled
that a time slot indicative of the time slot assigned the
transferor station is registered in both transfer stores.

- The line number counter 123 will advance step-by-step
every second time frame. Eventually, the line number
counter 123 will be advanced to the setting corresponding
to the designation of the transferee station (station 3).
During the first time frame that the line number counter

is set to this step, the transferor time slot pulse will
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8
emerge from the transfer stores TS4 and TS45 and, simul-
taneously therewith, the comparator 138 will recognize
that the terminating line store 6313 has registered therein,
in time siot: 4, the number corresponding fo the setting
of the line number counter 123 and, therefore, AND
gate A43 will be enabled to pass a pulse to set flip-flop
F438. The setting of flip-flop F438 will provide an en-
abling potential to AND gate A537. Subsequently, when
a negative time slot pulse emerges from transfer store
TS45 without a corresponding negative time slot pulse
emerging from transfer store TS4, a pulse will be passed
through AND gate AS37 to AND gate AS538. Inverter
15 is used to prevent the negative output pulse in time
slot 4 from transfer store TS4 from passing through AND
gate AS537 and to invert the positive output pulse of
transfer store TS4 in time slot 5 fo a negative ouiput
pulse so that a time slot 5 pulse can be passed through
AND gate A537. It will be observed that the setting
of the line number counter provides an enabling potential
to selected ones of a plurality of AND gates represented
by AND gate A538. The enabled AND gate A538 pro-
vides an indication of the instantaneous setting of the line
number counter 123. Therefore, the pulse passed through
AND gate AS37 will pass through AND gate A338 to
transfer the setting of the line number counter 123 to the
terminating line store €313 in the time slot of the calling
station (time slot 5). In addition, the time slot pulse
passed through AND gate A537 will be used to reset flip-
flop F78, thereby inhibiting AND gate A45 to prevent the
further recirculation of the time siot pulses in transfer
store TS45. In addition, the resetting of fiip-flop F78
will reset flip-flop F438 to inhibit AND gate A537. The
resetting of flip-flop F78 also removes the reset signal
from flip-flops F437 and F53, thereby removing the trans-
fer inhibiting signal and permitting other calls ‘waiting
transfer to set these flip-flops and enter their respective
transferor and calling time slots in transfer store TS45.

With the transferee number transferred from the line
number counter 123 to the terminating line store 6313
in the calling time slot 5, a busy test of the fransferee
line will be made in the manner fully explained in the
cited Bartlett et al. patent application, and if the trans-
feree line is idle, ringing will be started and, in response
to an answer supervisory signal from the transferee sta-
tion, a communication connection will be completed be-
tween the calling station and the transferee station. In
response to disconnect signals from the two stations, the
communication connection will be broken and the regis-
trations in the calling time slot in calling line store 12
and the terminating line store 6313 are erased In the same
manner as that set forth in the cited Barﬂett et al
application.

Of course, the registration of the transferor designa-
tion and time slot remain in the calling line store 12
and transfer store TS4, respectively, and the designation
of the transferee station remains registered in the trans-
feror times slot (4) of the terminating line store 6313.

When the transferor party desires to have calls directed
to his station received thereat, he can dial a signal to
terminate the transfer. The transfer signal, like the
initiation signal, may be either an arbitrary code or the
designation of the transmitting station. In either event,
the registration of the directive digits will cause the can-
cellation of the transfer command, return all circuits to
normal, and erase all the registrations which were re-
quired to effect a transfer. The techniques for erasing
the signals are believed to be well known to those skilled
in the art and/or fully explained in the cited patent ap-
plication and, therefore, are not illustrated in the draw-
ings of this application as it is believed that it would only
tend to make an understandmﬂ of thls mventlon more
difficult. | | |

While there has been shown and described what is
considered at present to be the preferred embodiment of
the invention, modifications thereto will readily occur to
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those skilled in the art. It is not desired, therefore, that
the invention be limited to the embodiment shown and
described, and it is intended to cover in the appended
claims all such modifications as fall within the true spirit
and scope of the invention.

What is claimed is: |

1. In a communication system, a plurality of communi-

cating channels connected to said system including a
transferor, a transferee, and a calling channel, each of
said channels having an individual coded designation,
means connected to each channel for transmitting super-
visory and directive signals to said system, central regis-
ter means connected to said system for registering said
signals, first means coupled to said channels responsive
fo predetermined signals including the coded designation
of said transferee channel from said transferor channel
for transmitting the designations of said transferor and
said transferee channels to said register means for regis-
tration therein, said first means responsive to signals
including the coded designation of said transferor chan-
nel from said calling channel for transmitting the designa-
tions of said transferor and said calling channels to said
register means for registration therein, and second means
responsive to the concurrent registration of the designa-
tion of said transferor channel in response to said signals
from said transferor and said calling channels for com-
pleting a communication connection between said calling
and said transferee channels, wherein said communica-
tion system comprises a time division multiplex system
and wherein said central register means includes means
for registering said directive signals in individual time
slots in a repetitive time frame,
- 2. The combination as set forth in claim 1 wherein the
registration of said transferor and transferee designations
are registered in a first time slot of said register means in
response to said signals from said transferor channel
and wherein the registration of said calling and transferor
designations are registered in a second time slot of said
register means in response to said signals from said calling
channel.

3. The combination as set forth in claim 2 wherein
said second means includes means for removing the regis-
tration of said transferor designation from the second
time slot of said register means and for substituting there-
for a registration indicative of the designation of said
transferee channel.

4. The combination as set forth in claim 3 wherein
sard communication channel between said calling and
said transferee channels is completed in said second time
slot.

5. The combination as set forth in claim 4 and includ-
ing means responsive to signals from said calling and
satd transferee channels for removing the registration of
ail designations in said second time slot of said register
means.

6. In a time division multiplex communication system,
a plurality of communicating channels connected to said
system Including a transferor, a transferee, and a calling
channel, each of said channels having an individual coded
designation, separate signaling means connected to each
channel for transmitting supervisory and directive signals
to said system, first and second register means for register-
ing selected ones of said transmitted signals in selected
time slots in a repetitive time frame, first means respon-
sive to predetermined signals including the coded designa-
tion of said transferee channel from said signaling means
connected to said transferor channel for transmitting the
designations of said transferor and said transferee chan-
nel to said first and second register means, respectively,
for registration therein in a first time slot, said first means
responsive to signals including the coded designation of
said transferor channel from said signaling means con-
nected to said calling channel for transmitting the designa-
tions of said calling and said transferor channels to said
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tion therein in a second time slot, and second means
responsive to the concurrent registration of the designa-
tion of said transferor channels in the first and second
time slots of said first and second register means, respec-
tively, for completing a communication connection be-
tween said calling and said transferee channels.

7. The combination as set forth in claim 6 wherein the
designation of said transferor channel is removed from
the second time slot of said second register means, and
wherein said second means includes means for registering
the designation of said transferee channel in said second
time slot of said second register means.

3. The combination as set forth in claim 7 wherein
sald predetermined signals include a code in addition
to the designation of said transferee channel which is
registered in said first time slot of said second register
mearis.

9. The combination as set forth in claim 8 wherein
said second means includes detection means for produc-
Ing an output signal only when said second register
has said code registered therein. |

19. The combination as set forth in claim © wherein
sald second means includes a third register and means
for registering a signal in said third register indicative
of said first time slot in response to an output signal
from said detecting means.

11. The combination as set forth in claim 10 wherein
said second means includes a fourth register and means
for registering signals indicative of said first and second
time slots in said fourth register only when said first and
second registers have registered therein the designation
of said transferor channels in said first and second time
slots, respectively.

12. In a time division multiplex system, first and sec-
ond dynamic registers, means for registering identical
coded information in said first and second registers in
first and second time slots, respectively, of a repetitive
time frame, first and second comparators connected to
said first and second registers, respectively, a ring counter
coupled to said comparators and adapted to be sequen-
tially set to correspond to successive ones of any possible
registration in said first and second registers, said first
and second comparators responsive to said counter being
set to the code registered in said first and second time
slots of said first and second registers, respectively, for
producing output pulses in said first and second time
slots, respectively, and control means responsive to said
output pulses from said comparators for removing the
registration of said coded information from said second
time slot in said second register and for substituting
therefor different coded information.

13. The combination as forth in claim 12 wherein
said first named means includes means for registering
definitive coded information in the first time slot of said
second register and wherein said different coded informa-
tion is said definitive coded information.

14. The combination as forth in claim 13 wherein
said system comprises a communication system having
a transteror and a transferee channel, each channel hav-
ing an individual coded designation and wherein said
identical coded information registered in said first and
second time slots of said first and second register, re-
spectively, is indicative of said transferor channel and
said definitive coded information is indicative of said
transferee channel.

1S5. The combination as set forth in claim 14 wherein
said control means comprise third and fourth dynamic
registers and gating means for gating said first and sec-
ond time slot output pulses of said comparators to said
fourth register, and other means for gating a pulse to
sald third register in said first time slof.

£6. The combination as set forth in claim 15 wherein
sald definitive code is registered in said second time slot
of said second register only when said counter is set to
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said definitive code and in response to an output pulse
in said second time slot from said fourth register. |

- 17. The combination as set forth in claim 16 wherein
said control means include means for removing the regis-
trations in said fourth register in response to the registra-
tion of said definitive code in said second register.

18. In a time division multiplex system, first and sec-
ond dynamic registers for registering time slot pulses
in a repetitive time frame, a transferor, a transferee, and
a calling channel, signaling means connected to each
channel, means responsive to first signals from said trans-
feror and said calling channels for assigning first and
second time ‘slots to said transferor and said calling
channels, respectively, means responsive to a predeter-
mined combination of second signals from said irans-
feror and said cailing channels for registering said first
and second time slot pulses in said second register and
said first time slot pulse in said first register, and means
responsive to the concurent registration of said first time
slot pulse in said first and second registers for completing
a4 communication connection between said calling and
said transferee channels. R

18. The combination as set forth in claim 18 wherein
said communication connection is completed in said sec-
ond fime slot. | - |

20. The combination as set forth in claim 19 wherein
means are included for removing the registration of
said first and second time slot pulses from said second
register in response to the completion of the communi-
cation connection between said calling and said trans-
feree channels. - |
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21. In a time division multiplex system, first and sec-
ond dynamic registers, first means for registering a first
code in first and second time slots of a repetitive time
frame in said first and second registers, respectively, and
for registering a second and third code in said second
and first time slots of said first and second registers, re-
spectively, a ring counter adapted to be sequentially set
to correspond to. successive ones of said first, second,
and third codes, and control means responsive tc said
counter being set to said first code for removing the
registration of said first code from said second register
and for thereafter substituting the registration of said
third code in said second time slot of said second register.

22. The combination as set forth in claim 21 wherein
said control means includes means for registering said
third code in said second time slot of said second register
only when said counter is set to said third code.

23. The combination as set forth in claim 21 wherein

said first, second, and third codes are indicative of trans-
feror, calling, and transferee channels, respectively, in

a communication system.
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