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DATA INSERTION IN THE SPEECH MEMORY OF
A TIME DIVISION SWITCHING SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention ,

The present invention relates to a system for inserting
control data into a speech memory in a time-division
switch. '

2. Description of the Prior Art

In a conventional time division multiplex switching
system data received in the speech memory consists
only of speech samples which are sequentially received
sample by sample at different elementary times. The
content of those speech samples is independent of the
data to the control unit which controls the switching
network comprising the considered time-division
switch. From the viewpoint of the supervision of com-
munications and testing of time-division switch net-
work operation, the possibility of inserting known con-
trol data into a speech memory is of interest so that
control data may be transmitted through the switching
network as if speech samples only were being passed.
Comparison of control data before and after transfer
makes it possible to control the continuity of paths con-
cerning newly established communications and to de-
tect failures in the switching network. As communica-
tion established and failure may occur at any time, con-
trols must be operated at all times without disturbing
communications transiting through the switching net-
work.

A known device enables the insertion of data instead
of speech samples into a speech memory. For that pur-
pose a comparator is utilized wherein the address of the
sample to be replaced by data is displayed. When that
address is delivered from the switching interface which
supplies the considered speech memory the sample is
blocked and the selected data are substituted therefore.
A drawback of that device is low flexibility, since nor-
mal write addressing of a row must necessarily be de-
layed to make data insertion possible.

In addition with the foregoing system, a comparator
serves only one row at a time and as many comparators
as involved rows are therefore necessary if it is desired
to insert data into several rows at a time. Then it will be
preferable to have the possibility to address every
speech memory row by a simple operation, particularly
since such a possibility would enable the system to
switch off the switching interface which supplies sam-
ples to the speech memory when that interface has
failed.

SUMMARY OF THE INVENTION

For purposes of the present invention there is pro-
vided a device for inserting control data into a speech
memory during the normal operation of the time-divi-
sion switch including the speech memory. The insertion
is made possible at any write time into any one of the
speech memory rows, even though all the rows are
filled with control data during a cycle. The insertion is
done in such a way as to permit efficient control of the
continuity of a newly established path and to enable the
system to detect switching network failures. All this is
done without disturbing the established commumca-
tions transiting through the network.

According to a feature of this invention, the device
includes store means permitting the association of an
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individual memory ¢lement with each speech memory
row. The device also comprises write addressing con-
trol means responsive to the condition of the memory
element associated with a speech memory row so as to
authorize the addressing of that memory row when the
associated element is in a first condition and to substi-
tute the selected addressing of any row of the address-
ing of that row when the associated memory element is
in a second condition. Still the device comprises speech
memory write control means which are responsive to
the condition of the memory element associated with a
speech memory row so as to authorize insertion of the
foreseen speech sample into that row when the memory
element associated with that row is in a first condition
and to substitute data for the foreseen speech sample
when the memory element associated with that row is
in a second condition.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features of the present invention will appear
more clearly from the following description of an em-
bodiment, the said description being made in conjunc-
tion with accompanying drawings, wherein:

FIG. 1 is a block diagram of a system according to
this invention,

FIG. 2 shows time dlagrams concerning the operatlon

of the system shown in FIG. 1.

DESCRIPTION OF A PREFERRED EMBODIMENT

FIG. 1 relates to an incoming time-division switch in
an exchange. Basically it comprises a speech memory
1, a time-division addressing memory 2 associated with
memory 1, an input circuit 3 which receives samples
from incoming trunk lines J connected to the switch
and updating circuit 4 which insures synchronization of
incoming samples with clock 6 of the exchange, the ex-
change control unit 5 and fmally circuits of the inser-
tion device according to this mventlon

In a known manner memory 1 is the element which
makes possible the time-division switching, assuming
that memory 1 comprises n rows, each row capable of
storing a sample and receiving at each cycle of N ele-
mentary time N samples in a predetermined order. In
addition, memory 1 can transmit those N samples in an
order different than the reception order.

As shown in FIG. 1, input circuit 3 and updating cir-
cuit 4— constitutes a switching interface — are the cir-
cuits which make possible the insertion of speech sam-
ples into speech memory 1. Time-division addressing
memory 2 makes it possible to transfer samples in a se-
lected order provided that those various circuits are
controlled as far as those operations are concerned by
exchange control unit §.

In a conventional manner, each elementary time is
divided in two portions (or half elementary times), one
portion being assigned to write operations in memory 1
and the other portion being assigned to read operations
in memory 1. In this way, write and read operations are
interlaced.

Circuit 3 normally provides speech sample at each of
the N elementary times of the above mentioned cycle,
samples for a time-division channel being transmitted
at elementary times of same rank during successive cy-
cles.

Updating circuit 4 provides an address for each
speech sample outgoing from circuit 3. That address is
employed for insertion of a sample into a specific row
of speech memory 1, Every sample from a time-division
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channel is sequentially inserted irito. the same row in
speech memory 1. Time-division addressing memory 2
causes, at the right time, the transfer of each sample
stored in speech memory 1. For that purpose time-divi-
sion memory 2 receives from unit 5§ for each newly es-
tablished communication the time-division address at
which the sample must be read from speech memory 1
and an indication of the time at which that address
must be transmitted to memory 1, such a time indica-

tion corresponding to the address at which the time-

division address is stored in memory 2.

Insertion of samples into circuit 3 is not controlled by
control unit 5 of the local exchdnge but by a remote ex-
change from which the considered samples are re-
ceived. As a result, it is normally not possible to insert
data into rows of the speech memory 1 if they have not
been inserted in the remote exchange. However, during
traffic the channels are not:contiriuously utilized which
permits insertion of data into corresponding rows
which are not utilized in speech memory 1. Eventually,
even if every row is utilized, the frequencies utilized in
known time-division switching networks are such that
deletion of a speech sample from time to time during a
communication is possible, since it has no effect on in-
tellegibility of the corresponding communication.
However, this cannot be considered in the case of data
transmission.

Therefore; if there is a-need, the present invention
permits the elimination of a sample from time to time
and insertion instead of sample control data. However,
it is generally preferable to use free time-division chan-
nels, that is free rows in the speech memory 1.

To the extent that switching network control is more
particularly involved, it appears of interest to insert
control data at the switching network input. However,
it may be desired to insert control data at a switching
network output in order to possibly control the trans-
mission network which follows the switching network.

By way of example, in the case of incoming time-divi-
sion switch data, inputs of speech memory 1 are con-
nected to write control means connected between
them, control unit 5 and input circuit 3. Those write
control means are basically made of AND-OR units
comprising an OR circuit 7 having as many outputs as
data inputs in speech memory 1, and control AND cir-
cuits 8 and 10. The OR circuit- 7 may be supplied, on
the one hand, from circuit 3 via buffer register 24 and
control circuit 8 and, on the other hand, by marker 9
via control circuit 10. Marker 9 is a circuit connected
between computer assembly 11 of control unit 5 and
the different circuits of the time-division switch which
may receive orders from assembly 11 and transmit to it
information concerning their operation.

Also for that purpose addressing inputs of memory 1
are connected to addressing control means connected
between them, control unit 5 and updating circuit 4,
Addressing control means'comprise read addressing
means which are conventional and basically consti-
tuted: by time-division address memory 2., They also
comprise write addressing which combine an arrange-
ment according to this invention with a conventional
arrangement. OR circuit 12 provides access to address-
ing input of memory 1. In read operation it is selec-
tively supplied from memory 2, via control AND circuit
13 and, in write operation it is controlled by updating
circuit 4, via buffer register 22 and control AND circuit
15 or by marker 9, via control AND circuit 14.
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Obviously AND circuits 8 and 10 on the one hand,
and AND circuits 14 and 15, on the other hand, must
not be simultaneously operatlve "AND Ccircuits 10 and
14 being operative only in case of control data inser-
tion. According to this invention, a control memory 16
is provided in order to solve the above mentioned ac-
cess aproblems. Memory 16 has as many cells as rows
in memory 1 so that each cell in memory 16 is associ-
ated to each row in memory 1 and makes possible a
write operation and a read operation per elementary
time in the same manner as in memory 1. Memory 16
is supplied and controlled in write operation by marker
9, via AND circuit 18 and OR circuit 17 while it is con-
trolled in read operation by input circuit 4, via AND
circuit 21 and OR circuit 17.

Output of memory 16 is connected to AND circuits
8, 10, 14 and 185, via register 19, to control write opera-
tions into speech memory 1 and makes it possible to in-
sert control data into a selected row of speech memory
1 at times which are normally utilized for writing
speech samples.

Forcible register 19 may be preset so as to make pos-
sible insertion of control data at successive elementary
times, to enable systematic tests, or for completely iso-
lating the switching interface circuits 3 and 4 in case of
failure of one of those circuits.

During operation of the system according to this in-
vention conventional interlacing of write and read op-
erations is maintained for speech memory 1 and uti-
lized for control memory 16 as shown in time diagrams
2a, 2b, 2¢ and 2d.

At each elementary time, via register 22, updating
circuit 4 provides an address for writing into the speech
memory 1 a sample supplied during the same elemen-
tary time from input circuit 3, as shown in diagram 2c.
That address is simultaneously transmitted to AND cir-
cuit 15 of the memory 1 for the write operation and to
AND circuit 21 of the control memory 16 for the read
operation. Since memory 16 must provide information
either authorizing or refusing normal addressing and
transfer of the sample transmitted from circuit 3 and
that address simultaneously arrives at AND circuits 15
and 21, register 19 must supply that information during
— and preferably before — the duration of half ele-
mentary time during which writing of the considered
sample is possible as shown in time diagram 2f. To
make possible previous addressing of control memory
16, any address provided from switching interface 4 ap-
pears during the half elementary time corresponding to
the read operation for the speech memory 1 and the
control memory 16 which eliminates any previous erro-
neous writing into memory 1 due to read inhibition ex-
isting in the absence of a suitable signal delivered from
clock 6.

Reversely address delivered from circuit 4 must con-
tinue during the complete half elementary time if the
corresponding sample is to be written into speech
memory 1, that address being then without influence
on AND circuit 21 due to the read inhibition existing in
the absence of a suitable signal delivered from clock 6.
Timing registers 22 and 24 are provided for insuring
the presence of addresses and samples during the de-
sired time.

Any address received by AND circuit 21 ~ during the
half elementary time in read operation of control mem-
ory 16, such half time being determined by clock 6 and
controlled by signal & from circuit 21 - is transmitted
to OR circuit 17 and results in the reading of the corre-
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sponding cell from memory 16. Normally that cell con-
tains logic information O which is transmitted to regis-
ter 19 during the half elementary time corresponding to
the read operation for control memory 16.

That information is transmitted to AND circuit 8 and
15 via inverters 20 and 23, so as to authorize normal
writing of sample from input circuit 3 at the address de-
livered from switching interface 4 during half elemen-
tary time following the occurrence of the address from
interface 4 as shown in time diagrams 2¢ and 2/ 1. The
half time is allotted to write into speech memory 1 and
control memory 16 due to clock 6 operating AND cir-
cuits 14, 15 and 18, circuit 14 being inhibited by signal
O applied to one of its input. Simultaneously, marker 9
may write a control information 1 into any one of the
cells of control memory 16 at an address which it pro-
vides according to selection predetermined by ex-
change maintenance people for control purposes.

The sample stored in speech memory 1 during the
previously considered half time is then read in a usual
manner at the selected elementary time, this operation
being conventionally controlled by time-division ad-
dressing memory 2 as shown in time diagram 2j.

If a cell of memory 16 contains information 1, read-
out of that information during the half time results in
the transmission of that information to register 19 dur-
ing the same half time. During the following write half
time, that information is transmitted to AND circuits
10 and 14 and operates those circuits while it is trans-
mitted in an inverted form to AND circuits 8 and 15
and renders those circuits inoperative as shown in time
diagrams 2/ and 2i in FIG. 2.

Addressing and transferring a sample input circuit 3
are forbidden which results in the loss of such a sample.
On the contrary, marker 9 provides in response to ex-
change maintenance people wishes control data equiv-
alent to a sample and the address at which those data
must be stored in speech memory 1 provided that the
delivered address is selected among those of samples
which may be deleted that not among samples to be
transmitted.

Data are transmitted via AND circuit 10 and data ad-
dresses are transmitted via AND circuit 14, Those must
be provided during the write half-time.

Read-out of those data is controlled by time-division
addressing memory 2 as read-out of the content of any
other row in speech memory 1 as shown in time dia-
gram 2j.

In case of systematic trials or tests concerning a large
number of speech memory rows, register 19 may be di-
rectly set-up so that it continuously delivers informa-
tion of logic value 1 so as to make possible insertion of
control data into successive memory rows according to
the hereabove described process which as mentioned
also enables the deletion of any sample from the
switching interface, if necessary.
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While the principles of the present invention have
hereabove been described in relation to a specific em-
bodiment, it will be clearly understood that the said de-
scription has only been made by way of example and
does not limit the scope of the invention.

What is claimed 1s:

1. A system for inserting control data into the speech
memory of a time-division switch comprising

a speech memory,

a switching network control unit.

store means enabling the association of an individual

memory element of the store means with each row
in the speech memory,

write addressing means coupled responsive to the

condition of the memory element of the store
means associated with a speech memory row to au-
thorize the addressing of that memory row when
the associated element is in a first condition and to
substitute the selected addressing of another row
for the addressing of that row when the associated
memory element is in a second condition,

speech memory write control means responsive to

the condition of the memory element associated
with a speech memory row to authorize insertion of
the expected speech sample into that row when the
memory element associated with that row is in a
first condition and to substitute data for the ex-
pected sample when the memory element associ-
ated with that row is in a second condition.

2. The invention according to claim 1, in which the
store means are basically constituted by a control mem-
ory incorporating as many cells as there are rows in the
associated speech memory, and means connecting the
read addressing input of the control memory to the cir-
cuit which delivers write addresses to the speech mem-
ory in parallel with a read addressing input of the
speech memory, the write input and write addressing
inputs of the said control memory being supplied from
the switching network control unit.

3. The invention as claimed in claim 2, including a
forcible register connected between the control mem-
ory output and the control input, the said forcible regis-
ter being settable by the control unit to a condition cor-
responding to the second condition of the memory ele-
ment so as to make it possible to write control data into
one or more rows of the speech memory during a cycle.

4. The invention as claimed in claim 3, in which the
write addressing control means are connected between
said forcible register, the output of the circuit deliver-
ing write addresses to speech memory and the switch-
ing network control unit so as to transmit an address to
the said speech memory at each elementary time.

5. The invention as claimed in claim 3 in which the
memory write control means is connected between the
forcible register, the output of the circuit delivering
speech samples to speech memory and switching net-

work control unit.
* * * * *



