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[57] ABSTRACT 

A message waiting and do-not-disturb circuit for a 
PBX in which the line circuit designation automati- 
cally forwarded to the number display for each opera- 
tor position when the operator connects to that line 
circuit is used to automatically access the one of a plu- 
rality of line unit stores associated with the line circuit 
to monitor the message waiting and do-not-disturb sta- 
tus of the line circuit and permit a changing of this sta- 
tus without need for special dialing. 

14 Claims, 12 Drawing Figures 

LI
NE
S 

TL
 

4 

of 

UNE 
P WARKER 

48. 

CONTROL 

LOC LOC WC 
REG REG REG 

49 

TE | 

MUMBER AND CODE 
TRANSLATOR 

OUTGOING 
TRUNK MARKER 



LI
NE
S 

PATENTED JUL 3.01974 

SHEET 01 OF 11, 

LINE HUMBER AND CODE OUTGOING 
i WARKER Ay TRANSLATOR “| TRUNK MARKER 

3,826,876.



PATENTED wUL3 01974 | _ 3,826,876 

‘SHEET 02 OF 11 

Cc ha ee 

eee — } XFER COMMON | a Dy (EEE cer 
1 Lose ae, o uniiedy a a ij} OH 

Se ee 



PATENTED UL 301074 

OSLN 
CONTROL 

he 

SHEET 03 OF 11 

OUTSIDE WORLD 

ha C~=sz” 

CAMP ON 

99 

|| NUMBER 

-—— 
r——]_pISPLAY 

A ag. ? 

3,826,876 

I 

- QUEUE 

CONFERENCE 

102



3,826,876 PATENTED JUL 3.01974 

SHEET 4 OF 11° 

]
 

xIulY 
1fd2n0 

| 
H 

] 
oy 

4300030-3NI7 

a
 

-
—
—
—
—
 

1 
£0N 

T10SH09 
| ; 

| 
@ ON 

F70SN09 

b
a
n
e
)
 

ete 
E 

| 
[ 

F0w 
310sN09 

+
 

SHINY) 
HOLLISOa 

983 

O
Q
 

bF 
| 

OQ 
FF 

| 
O
@
 

kt 
4: 

_ 
LiL 

_ 
—
L
E
L
i
t
 

= 
d
l
 09 

=! 
|
=
 

rT 
orsial 

|
 

8siei 
P| 

isin 
[
o
s
e
 

| 
7 

Ssig 
|_| 

esim 
1nguld 

| 
| 

2siel 
NOILISOd 

|_| 
iia 

F 
[bled 
TS1d0 

See 
SLINN 

INIT 
\
 

p13 
| 

£135 
2 138 

| 
e
e
 
e
e
 

a
a
 

j
s
 

pe 
o
y
 

oan 
A 

‘
¢
_
'
 

o
S
 

7
 

£ ON 
3401S 

£02 
NOLLISOd 

002 
912 ~ 

XUV 

el 
(_ 30

0
0
3
0
 

‘Onn _] 
| 300030 SiINn_] 

2 OW 
; 

JH0LS 
O02 

NO11ISOd 

1 DECODE 

TENS DECODE 

SELECTOR GATES 

ON 
102 

3401S 
NOILISOd 



3,826,876 PATENTED wuL 3 01974 

SHET 0S OF 11 e 
Sd1¥9 

YOLOTTIS Ol 

1 Old 
OL 

tid 

eld 
1d 

WCKO 

029 

EdN 
To-9i4 

cdN 
| 

WOU 
id 

SIT 
| 

yay) 

SS1G) 
| MaISAS 

sig) 
| 

NOW 
2 

Sal 

£ ASH 
Sd 

SLNQUID 
CASO 

Sd 
| ROILISOd 

1ASQ 
Sd



3,826,876 PATENTED JuL 3.01974 
HANI 

WAISAS 

1S187 
s
e
t
 

HIWIL 
WSLSAS 

arr 
ey 

S 
G
i
 

bias 
° 

? ey 

$$ 
C 

tis 
° 

£29 

2S 
C 

2135 
2 é9 

FROM DECODER 

dl 

di C 
Nal 

~ 
99 

(8 
Sig 

4 
wand 

oh) (9 $181) 
rT] C 

a
a
 

. 
199 (£1871) 

$0 
C
 

| 
SONG 

0b9 

SYSTEM TIMER 

(S187) 
SH 

San 
6£9



3,826,876 PATENTED JUL 301974 

SHEET £07 OF 14 



3,826,876 | PATENTED Ju 301974 

UNI) 
JOVSSIN 

rr 
a
 

; 



PATENTED JtL 301974 | 3,826,876 
SHEET 9 OF 11, 

SY
ST
EM
 

TI
ME
R 



PATENTED JUL 3.01074 3,826,876 

SHEET 10 OF 17° 

LINE CIRCUIT 
as | 
| 
| LR 

TO LINE 
CIRCUITS 



PATENTED Jul 3 0 i974 | | 

SHEET 11 OF 14_ 

ES
C 

IN
TE
RF
AC
E 

a
a
 ovo OND

 

K 
FR
OM
 

FIC
 
(
f
s
 

— 
| 

n
e
 

37
2.
 
ms
 

SY
ST
EM
 

TI
ME
R 

3,826,876 

PO
SI
TI
ON
 

CI
RC
UI
TS
 

a ed 
x= =a 

= = = = = 4 



. 1 
MESSAGE WAITING AND DO-NOT-DISTURB 

The present invention relates in general to telephone 
systems, and more particularly to a message-waiting 
and do not disturb arrangement for use with a PBX tel- 
ephone system. 

For those telephone installations wherein a large 
number of telephone stations are controlled by an at- 
tendant, for example, the room telephones which are 
handled by a desk clerk at a motel or hotel switchboard 
or the telephones which are handled by a receptionist 
at an office switchboard, it is advantageous to provide 
a means for informing the individuals at each telephone 
station when a message is waiting for them at the 
switchboard and to provide an indication at the switch- 
board of those stations which do not desire to be dis- 
turbed by the receipt of calls. As a result, message- 
waiting and do not disturb arrangements have been 
provided in various forms for use with private branch 
exchanges. 

In one typical message-waiting arrangement, when 
the switchboard attendant wishes to inform an individ- 
ual that a call or message is waiting for him, the atten- 
dant dials the individual’s line number and then de- 
presses a ““message-waiting” key mounted on the atten- 
dant’s turret. A lamp mounted onthe individual’s tele- 
phone instrument will then flash on and off at a pre- 
scribed frequency indicating that a message is waiting. 
In other systems, a special digit must be dialed along 
with the individual’s line number before a message- 
waiting condition can be initiated or removed. Such 
systems may also provide a do not disturb function op- 
erated in a similar manner by the attendant depressing 
a “do not disturb” key prior to dialing the individual’s 
line number. Again, other systems require the dialing 
of a special digit prior to the dialing of the individual’s 
line number. If in-coming calls are directed to a line 
which is in the do not disturb mode, a busy signal is re- 
turned or a recorded message arrangement activated to 
the calling part, whether it be another line located 
within the system or the switchboard attendant. Nor- 
mally, a lamp is also provided at the switchboard which 
will be energized if the attendant attempts to call a line 
which has been placed in the do not disturb mode indi- 
cating to the attendant the desire not to be disturbed on 
the part of the individual associated with the particular 
line circuit. 

Because of the sequence of dialing operations which 
have been required by prior message-waiting and do 
not disturb arrangements, these systems have been 
somewhat inconvenient. For example, if an individual 
contacts the attendant with a request that he not be dis- 
turbed by in-coming calls, in order to initiate the do not 
disturb mode of operation, the operator must in many 
cases release from the connection, dial a special digit 
or depress a ‘do not disturb” key to obtain access to 
special storage circuitry and then dial the number of 
the line circuit once again. 

Similar difficulties are encountered with initiation of 
the message-waiting condition with known systems. If 
the operator does not obtain an answer when ringing a 
line circuit and therefore wishes to initiate a message- 
waiting condition, it is necessary in many prior systems 
to first release from the connection and then dial a spe- 
cial digit or activate a “message-waiting”’ key to obtain 
access to special storage equipment and then dial the 
number of the line circuit once again. As is apparent, 
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this need for repeated dialing of subscriber numbers in 
order to initiate the message-waiting and do not disturb 
features is inconvenient and time-consuming, espe- 
cially at particularly busy operating times. 

Accordingly, it is an object of the present invention 
to provide a telephone system including a message- 
waiting and do not disturb feature which enables the 
operator or attendant at the switchboard to initiate 
these special features at any time she is connected to 
a line circuit, whether the connection was initiated by 
the party or the operator, without need for further dial- 
ing of the line circuit number. 

It is another object of the present invention to pro- 
vide a telephone system including. a message-waiting 
and do not disturb feature wherein an indication of the 
Status of these two features with respect to any line cir- 
cuit is provided automatically at the operator console 
each time a connection is established between the op- 
erator and a line circuit, whether initiated by the party 
or the operator. 

It is a further object of the present invention to pro- 
vide a telephone system including a message-waiting 
and do not disturb feature which enables the operator 
to initiate either feature by merely gaining access to a 
particular line circuit, such as by ringing, even though 
actual communication with the party associated with 
that line circuit is not established. 

It is still another object of the present invention to 
provide a telephone system including a message- 
waiting and do not disturb feature which is extremely 
simple in that it makes use of line circuit identification 
data already provided in the system for other purposes 
to provide access to the appropriate storage areas con- 
taining the information concerning the status of these 
features in connection with each of the line circuits of 
the system. 

It is still another object of the present invention to 
provide a telephone system including a message- 
waiting and do not disturb feature wherein the status of 
a line circuit in connection with the do not disturb fea- 
ture is automatically checked by the system prior to 
completion of any call to a line circuit from inside or 
outside of the system. 

The present invention has been designed particularly 
for use in a private automatic branch exchange includ- 
ing a number display arrangement for the operator or 
attendant consoles of the type disclosed in co-pending 
application Ser. No. 103,466, filed Jan. 4, 1971, by 
Uwe A. Pommerening et al., and entitled “Automatic 
Number Identification in PBX”’now abandoned. In the 
number display arrangement disclosed in this co- 
pending application, when a station in the automatic 
PBX calls the operator, the line number of the station 
is fed into a special store and remains there so long as 
the operator retains control or access to the call. The 
number is fed into a second special store whenever the 
operator is actually serving the call, and the second 
special store is used to drive the display device, such as 
an array of Nixie tubes or other such numerical indica- 
tion arrangement. The present invention takes advan- 
tage of the presence in the special store in the number 
display of the line number of the station to which the 
attendant or operator is connected by utilizing this line 
number information from the number display to access 
a special storage arrangement in which the status of the 
message-waiting and do not disturb functions are 
stored in connection with each line circuit. In other
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words, since the line number of the station to which the 
operator is connected automatically appears in the spe- 
cial store in the number display whenever the operator 
becomes associated with a line circuit, this line number 
information can be utilized to automatically access the 
message-waiting and do not disturb storage arrange- 
ment to determine at the same time the special feature 
status of that particular line circuit. 

By automatically connecting the operator to the mes- 
sage-waiting and do not disturb circuitry, each time she 
becomes associated with a line circuit within the sys- 
tem, it is possible not only to provide for a monitoring 
of these special features in connection with the particu- 
lar line circuit, but is also possible for the operator at 
that time to alter the status of these special features in 
connection with the particular line circuit without need 
to dial special digits or effect a prescribed sequence of 
dialing of the line circuit number to obtain access to the 
storage portion of the equipment. Thus, in accordance 
with the present invention, at any time that the opera- 
tor is associated with a line circuit, the status of the 
message-waiting and do not disturb features are auto- 
matically monitored for the operator’s information and 
the status of these features may be altered at that time 
merely by depressing the appropriate buttons on the 
console associated with the respective features. 

The present invention also provides for an automatic 
monitoring of the status of the do not disturb feature in 
connection with the establishment of calls to any line 
circuit within the system, whether initiated from within 
or from outside of the system. In this way, for calls to 
a line circuit which is in the do not disturb mode, busy 
tone can be returned to the calling party, the calling 
party may be connected to a recording indicating the 
do not disturb status of the called line circuit or the 
calling party may be automatically switched to the op- 
erator for purposes of leaving a message. 

These and other objects, features, and advantages of 
the present invention will become more apparent from 
the following detailed description thereof, when taken 
in conjunction with the accompanying drawings, which 
illustrate one embodiment of the present invention, and 
wherein: 

FIGS. 1-3, when combined in numerical order, pro- 
vide a schematic block diagram of a private automatic 
branch exchange which may include the present inven- 
tion; 

FIG. 4 is a schematic block diagram of the message- 
waiting and do-not-disturb arrangement in accordance 
with the present invention; 

FIG. 5 is a schematic circuit diagram of a portion of 
the general control associated with the monitor func- 
tion; 

FIG. 6 is a schematic circuit diagram of the line units; 

FIGS. 7a and 7b are schematic circuit diagrams of the 
position circuits and the portion of each operator con- 
sole associated with the present invention; 

FIG. 8 is a schematic circuit diagram of a second por- 
tion of the general control associated with the set and 
reset function; 

FIG. 9 is a schematic circuit diagram of the operating 
circuit associated with the line units; 

FIG. 10 is a schematic circuit diagram of a typical 
line circuit illustrating the manner in which the control 
signal for the present invention is connected thereto; 
and 
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FIG. 11 is a schematic circuit diagram of a further 
portion of the general control relating to system moni- 
toring and an inhibit function. 

In order to facilitate an understanding of the various 
principles of the present invention, reference is made 
in the following disclosure to a typical private auto- 
matic branch exchange of the type to which the present 
invention is applicable. The details of the referenced 
PABX are set forth in copending application Ser. No. 
293,518, filed Sept. 29, 1972, by Uwe A. Pommeren- 
ing, Klaus Gueldenpfennig, and Stanely L. Russell, 
which is assigned to the same assignee as the present 
invention. However, it should be apparent from the fol- 
lowing disclosure that the present invention is generally 
applicable to any private branch exchange wherein line 
number identification is automatically available at any 
time the operator obtains access to a line circuit. 

GENERAL SYSTEM DESCRIPTION 

It will be seen from the drawings that FIG. 1 repre- 
sents that portion of the system which relates to an 
electronic switching central; while, FIGS. 2 and 3 pro- 
vide equipment which forms part of a private branch 
exchange. 

Looking first to the portion of the system illustrated 
in FIG. 1, which provides the electronic switching cen- 
ter (ESC) equipment, there is included a line link net- 
work (LLN) 24 which functions as a concentrator for 
originating line calls and a fan out for terminating calls. 
The LLN consists of two stages of matrices, for exam- 
ple, and is used for both originating and terminating 
types of traffic. One end of the LLN is connected to a 
plurality of line circuits, such as the conference line cir- 
cuits 10 and 12, typical subscriber line circuits 14, 16, 
18 and transfer line circuits 20 and 22. The typical sub- 
scriber line circuits 14, 16, and 18 are more fully de- 
scribed in U.S. Pat. No. 3,708,627, issued Jan. 2, 1973, 
by Otto Altenburger, which is assigned to the same as- 
signee as the present invention. 

The line link network 24 provides one unique path 
between circuits connected to opposite ends of the net- 
work. Each of the switching networks in FIG. 1 in- 
cludes matrix switches comprised of relays including a 
mark or control winding for initially actuating the relay 
and a hold or sleeve coil connected in series with its 
own contacts for maintaining the relay in the actuated 
state after a path through the network has been estab- 
lished. The last stage of the line link network 24 pro- 
vides a termination for both originating traffic from the 
line circuits and incoming traffic to the line circuits. 
The terminating paths through the line link network to 
a line circuit are unique paths so that no path-finding 
need be performed between the ringing controls 54 and 
56 and a line circuit through the line link network. 

The terminations for the originating paths through 
the line tink network are connected to one of a plurality 
of junctors, such as junctors 26 and 28. The ringing 
controls are more fully described in U.S. Pat. No. 
3,671,678, issued on June 20, 1972, in the name of 
Otto Altenburger, which is assigned to the same as- 
signee as the present invention. The junctor circuits 26 
and 28 and the junctor control circuit 30 are more fully 
described in U.S. Pat. No. 3,705,268, issued Dec. 5, 
1972, in the name of Otto Altenburger, which applica- 
tion is assigned to the same assignee as the present in- 
vention.
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The junctors 26 and 28 serve as the focal points for 
all local originating traffic. The junctors include provi- 
sions for connecting the line circuits to the local regis- 
ters 34 and 36 via a service link network (SLN) 32, and 
for providing transmission battery for calling and called 
parties on intraoffice calls. The junctors are under the 
control of the calling party. When trunk or station busy 
conditions are encountered, the junctors provide the 
busy tone to the calling party. 

The service link network 32 includes two stages of 
matrices (P and S) and is controlled by a SLN control 
circuit 33 for connecting the calling line circuit via one 
of the junctors to one of a plurality of local registers. 
The local registers, when connected to the junctors, 
provide dial tone and include apparatus for acting on 
the subscriber instructions. The junctors terminate on 
the P stage and the dial pulse acceptors (not shown) in 
the local registers terminate at the S stage of the service 
link network. The local registers include dial pulse ac- 
ceptors which provide the dial'tone to the calling sub- 
scriber, detect rotary dial pulses and extend the pulses 
to storage sections in the local registers. 

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

The ringing controls 54 and 56 connect ringing gen- 
erators to terminating or called stations, detect off- 
hook conditions (ring-trip) of the called station, and 
provide ring-back tone for the calling station. Each line 
circuit can be connected to any of a plurality of ringing 
controls which are accessed from a trunk link network 
(TLN) 52 so that a ringing control is automatically 
connected to the terminating line circuit as soon as a 
connection to that line is complete. 

A line scanner and marker circuit 50 continuously 
checks the line circuits for an off-hook condition and 
is used for both originating and terminating types of 
traffic. In the event of originating traffic, the line scan- 
ner stops when an off-hook condition is detected and 
transmits the information from its counter circuits to a 
marker circuit to mark the particular line circuit and 
enables the SLN control 33 to initiate a pathfinding 
Operation between an available local register and the 
line circuit requesting service. In the event of terminat- 
ing traffic, the line scanner is controlled by the number 
and code translator 46 so as to receive an equipment 
number from the translator to mark the line circuit with 
the particular equipment location. Furthermore, in ter- 
minating traffic, the line marker is also involved in 
transmitting the terminating subscriber classes of ser- 
vice, ringing code, busy or idel status, and types of ring- 
ing required throughout the junctor control 84 to the 
ringing control 34. The line scanner-marker circuit 50 
is more fully described in U.S, Pat. No. 3,699,263, is- 
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6 
sued Oct. 24, 1972, in the names of Gunter Neumeier 
and Otto Altenburger, which is assigned to the same as- 
signee as the present invention. 

The trunk line network (TLN) 52. provides for the 
termination of the local traffic to local subscribers, the 
termination of incoming calls from other exchanges to 
the local subscribers, and for the connection of incom- 
ing calls from other exchanges to other external ex- 
changes. The TLN 52 includes a three-stage network. 
When further expansion is necessary, another stage can 
also be included. A D stage of the matrix is the en- 
trance to the TLN and is connected to the local junc- 
tors 26 and 28. An F stage is the output or exit of the 
TLN and is connected. via the ringing controls to the 
line link network 24 and also the trunk circuits. 

Path-finding through the trunk link network 52 is 
performed under the control of the TLN.control 51 and 
the junctor control 30. The TLN control 51 and the 
junctor control 30 work together in completing the ter- 
mination portion of a call, whether it is an internally 
terminated call or an outgoing call to a distant office. 
The number and code translator 46 and line scanner- — 
marker 50 are used to complete calls to local lines, and 
the number-code translator together with the outgoing 
trunk marker 48 complete calls to the trunks. The out- 
going trunk marker is more fully disclosed in applica- 
tion Ser. No. 103,267, filed Dec. 31, 1970, in the 

names of Otto Altenburger and David Stoddard, and is 
assigned to the same assignee as the present invention. 

The path-finding scheme of the TLN control 51 in- 
cludes a two-step scan. The junctor has been previously 
marked, and furthermore, the information in the local 
registers is transmitted via the register common 44 to 
the number-code translator 46 at this time. In the event 
of a call terminating to a local subscriber, the number-- 
code translator via the line scanner-marker circuit 
marks the line circuit of the terminating call. In the 
event of an outgoing call, the number-code translator 
via the outgoing trunk marker circuit marks the partic- 
ular trunk circuit. The path-finding sequences through 
the SLN and the TLN along with the equipment asso- 
ciated therewith are more fully described in copending 
U.S. application Ser. No. 153,221, filed on June 15, 
197i, in the names of Otto Altenburger and Robert 
Bansemir, which application is assigned to the same as- 
signee as the present invention. 

Looking now to the portion of the system illustrated 
in FIGS. 2 and 3, which includes the (PBX) private 
branch exchange portion, five types of trunk circuits 
may be provided in the telephone system; however, 
only an incoming/outgoing trunk 60 providing direct 
inward and direct outward dialing, an attendant trunk 
62, and access trunk 64 are illustrated. The access 
trunks 64 are used solely by the operators to originate 
calls to the subscriber stations; while, the attendant 
trunks 62 are used by the local stations for access to the 
operator, from which they can be extended to another 
trunk or local station. The incoming/outgoing trunks 
60 interface the telephone exchang with distant offices. 
Each of the incoming/outgoing trunks 60 and attendant 
trunks 62 have port appearances at both the originating 
and terminating ends of the trunk link network 52, 
while the access trunks 64 have two line port appear- 
ances only on the originating ends of the trunk link net- 
work. The outgoing trunk marker 48 is connected to 
each of the incoming/outgoing trunks 60 and attendant
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trunks 62 and serves to select a trunk circuit for a call 
originated by one of the local subscribers in response 
to the dialed digits as analyzed by the number and code 
translator 46. 

An operator service link network (OSLN) 68 con- 
trolled by an OSLN control 58 is provided for connect- 
ing the trunks 60, 62, and 64 to various service circuits 
such as the dial pulse acceptors 72-74, transfer circuits 
74-76, and loop circuits 78-84. The operation of the 
OSLN 68 and the OSLN control 58 and the method of 
signaling through the OSLN is fully described in two 
copending U.S. patent applications entitled ‘*Path 

Finding System”, Ser. No. 92,593, filed Nov. 25, 1970, 
in the names of Klaus Gueldenpfennig and Stanley L. 
Russell; and a U.S. Pat. No. 3,707,140, issued Dec. 26, 
1972, entitled “Telephone Switching Network Signal- 
ling System”, for Klaus Gueldenpfennig, Stanley L. 
Russell, and Uwe A. Pommerening, both of which ap- 
plications are assigned to the same assignee as the pres- 
ent invention. 

The loop circuits 78-84 are separated into two 
groups 78-80 and 82-84, the former being connected 
to an operator console 104 via a position circuit 88 and 
the latter being connected to another operator console 
106 via a position circuit 90. The loop circuit groups 
78-80 and 82-84 are associated with rotaries 77 and 
81, respectively, which serve to preselect an available 
loop for connection to the associated position circuit in 
preparation for a request for connection from a trunk 
to the operator console via its associated position cir- 
cuit through the OSLN 68. 

The position circuits 88 and 90 are connected to the 
system timer forming part of the common control for 
the PBX portion of the system, and the position circuits 
also are directly connected to a dedicated incoming 
register, such as 40 and 42, associated with the register 
common 44 and number and code translator 46 in the 
ESC portion of the system. If it is not desired to avoid 
dedicating registers to any single piece of equipment as 
the foregoing manner, then alternatively the position 
circuits 88 and 90 can be connected to the local regis- 
ters such as 34 and 36 through the SLN 32 as indicated 
in FIG. 1 by the dashed lines. The connection of any of 
the trunks to any of the service circuit groups is fully 
disclosed in our copending U.S. patent application, 
“Private Automatic Branch Exchange Circuit Com- 

plex”, filed Sept. 29, 1972, under Ser. No. 293,750, 
and assigned to the assignee of the present invention. 
The operation of the position and loop circuits is fully 
disclosed in a copending application entitled ‘‘Operator 
Loop Complex”, Ser. No. 293,752, filed Sept. 29, 
1972, and assigned to the assignee of the present inven- 
tion. 

The incoming/outgoing trunk circuit 60 may also be 
connected through the OSLN to one of several dial 
pulse acceptors 72-74, which, although shown sepa- 
rately for convenience, form part of the dedicated in- 
coming registers 38-40, respectively. The dial pulse ac- 
ceptors 72-74 are also preselected by a rotary 69 for 
connection through the OSLN 68 to a trunk upon re- 
quest for service and are accessed by the trunk scanner 
89 via the rotary 69. 

The incoming/outgoing trunks 60 may also be con- 
nected through the OSLN 68 to transfer circuits such 
as 75-76, which are connected, respectively, to a dedi- 
cated transfer line circuit 20-22 at the input of the line 
link network 24, The transfer circuits are also prese- 
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8 
lected by a rotary 73 in preparation for a request for 
connection through the OSLN 68 to a universal trunk 
60. The transfer operation includes the use of a transfer 
common 86 which is connected to the transfer circuits 
75 and 76 and has a dedicated input to the service link 
network 32 for obtaining access to a local register 
34-36. The transfer circuits and transfer common 86 
are also connected to the system timer 94 and trunk 
scanner 89 via the rotary 73. The operation of the 
transfer circuit and transfer common is fully disclosed 
in a copending application entitled ‘Transfer Circuit”, 
Ser. No, 293,681, filed Sept. 29, 1972, and assigned to 
the assignee of the present invention. 

A queue 96 is provided in association with the uni- 
versal trunks 60 and attendant trunks 62 to provide for 
servicing of requests for the operator on a first-come, 
first-served basis. The operation of the queue 96 is fully 
described in our U.S. Pat. No. 3,702,380 entitled 
“Queue for ELectronic Telephone Exchange”, issued 
Nov. 7, 1972, which is assigned to the same assignee as 
the present application. The queue 96 is connected be- 
tween each of the universal and attendant trunks and 
the trunk scanner 89 and serves to forward the trunk 
scanner 89 the request for operator signals as they ap- 
pear at the output of the queue in conjunction with the 
scanning of the particular trunk by the trunk scanner 
89, The trunk scanner 89 scans each of. the incoming- 
/outgoing trunks 60, attendant trunks 62, and access 
trunks 64 in sequential order and is stopped in its scan- 
ning on a particular trunk upon receiving a request for 
service signal in connection with that trunk. The re- 
quest for service signal may relate to a request for a 
loop circuit to access an operator, a request for a trans- 
fer circuit, or the request for a DPA in connection with 
a direct inward dialed call. If a requested service circuit 
is available when the request is received in the trunk 
scanner 89, a stop scan signal will be generated and the 
request for service signal will be forwarded to the ser- 
vice circuit. 

The system timer 94 scans each of the operator posi- 
tion circuits and transfer circuits in sequential order si- 
multaneously with the more rapid scanning of the dial 
pulse acceptors 70 and 72. The system timer 94 gener- 
ates a plurality of time slot signals OPTS1-OPTSN, 
each of which, for example, may be of ten millisecond 
duration. Each of the operator position circuits, trans- 
fer circuits and various special circuits are assigned one 
of the operator time slots so that these circuits are 
scanned in the sequence in which the time slots are 
generated by the system timer. Time slot signals 
LBTSI-LBTS10 are also generated by the system timer 
for use in signaling and for timing the various opera- 
tions to be performed during each operator time slot. 
Thus, each operator time slot OPTS is made up of ten 
time slots LBTS1-LBTS10. When a stop scan signal 
has been generated in the trunk scanner 89 and a re- 
quest for service signal has been forwarded to the cir- 
cuits of the type requested, the first circuit preselected 
by the rotary which is scanned by the system timer 94 
will be seized and connection through the OSLN 68 
from the trunk to the selected circuit will be effected. 

The system may also provide for various special fea- 
tures circuits, including the message-waiting and do not 
disturb system 92 of the present invention, a confer- 
ence system 98, and a camp-on system 100. The camp- 
on system is disclosed in our U.S. Pat. Nos. 3,676,606
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and 3,679,835, both being assigned to the same as- 
signee as the present invention. 

As is quite well known, an electronic switching cen- 
tral of the type described in connection with FIG. 1 ser- 
vices requests from subscriber stations and connections 
from the outside world to subscribers within the system 
by common control equipment which functions on the 
basis of detected conditions; accordingly, in such a sys- 
tem, once a connection has been established from or to 
a subscriber station through the system, the common 
control equipment releases to leave only the communi- 
cation connection. However, the PBX portion of the 
system and its various special features circuits require 
certain information concerning the communication 
connection, such as the calling and called line circuit 
directory numbers, the class of service of the various 
parties involved and the numbers of the trunks which 
may be involved in the call. This type of information is 
not retained by the ESC portion of the system once the 
connection through that portion of the system is com- 
pleted and so the system provides a PBX-ESC interface 
and line number store 66 which receives information 
concerning the subscriber line circuits and the class of 
service of these circuits at the time the connection 
through the ESC is effected so that this information 
may be received and stored in the PBX portion of the 
system for further use in connection with the special 
service features. For example, each time a trunk is 
marked for connection ot a subscriber station, the data 
concerning the subscriber station, including the direc- 
tory number and class of service thereof, will be for- 
warded via line 45 to the PBX-ESC interface and line 
number store 66 for storage therein or for transfer into 
the trunk circuit itself. For example, the transfer class 
of service will be forwarded to the trunk circuit upon 
connection thereof to the subscriber station by en- 
abling of the NX data bus from the store 66 each time 
a connection to a trunk is effected. 

In conjunction with the message-waiting and do-not- 
disturb function of the present invention, as performed 
by the circuit 92, the ESC will pause prior to complet- 
ing a connection to any line circuit to request of the 
message-waiting and do-not-disturb circuit 92 whether 
that line circuit may be in a do-not-disturb status. In 
this regard, the directory number of the called line cir- 
cuit is forward to the circuit 92 directly where it serves 
during a special monitor time slot to access the line unit 
store of the line circuit which provides the do-not- 
disturb status of that line. In any case, each time an op- 
erator is connected to a line circuit, the directory num- 
ber thereof is forwarded from the PBX-ESC interface 
to the number display 102, thereby making it available 
in conjunction with the message-waiting and do-not- 
disturb operation, as will be described in greater detail 
hereinafter. 

Signaling concerning dialed information from the 
number and code translator 46 and the PBX portion of 
the system is also effected through the PBX-ESC inter- 
face 66, such as signaling in connection with the dialing 
from the outside world of the listed directory number 
of the system by enabling the LDN lead or dialing by 
an inside subscriber of 0” on a transfer operation by 
enabling the DOX lead. 

MESSAGE WAITING AND DO-NOT-DISTURB 

FIG. 4 is a schematic block diagram illustrating the 
details of the message waiting and do-not-disturb sys- 
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tem 92 and the interconnections thereof with other cir- 
cuits in the exchange, including portions of the opera- 
tor consoles, operator position circuits, the position 
stores provided as part of the number display and the 
ESC-PBX interface and store. 

As indicated in the copending application Ser. No. 
103,466 filed Jan. 4, 1971, in the name of Uwe A. Pom- 
merening, Klaus Gueldenpfennig, and Stanley L. Rus- 
sell, entitled “Automatic Number Identification in 
PBX”, the number display 102 includes a position store 
associated with each operator position circuit for stor- 
ing the directory number of any line circuit associated 
with the particular operator position. Whenever the 
system interconnects an operator position circuit to a 
line circuit, whether initiated by the party at the line 
circuit or the operator, the line number of the line cir- 
cuit is transferred from the ESC portion of the system 
through ESC-PBX interface 66. This line number is 
then transferred to a loop store associated with the 
number display 102, from which it is transferred to a 
position store associated with the particular operator 
position circuit. The line number stored in the position 
store is then decoded and the decoded output serves to 
operate a display on the operator console indicating the 
line number to which the operator is connected. 

The present invention makes use of the fact that in 
the system described whenever the operator becomes 
associated with a line circuit, the line number of that 
line circuit will be immediately stored in the position 
store of the operator position circuit for purposes of 
number display. This is true even if the cail from the 
operator is not answered or if busy tone is received in- 
dicating that the line is busy. So long as the operator 
position circuit is actuated in the line switching mode, 
the line number will appear in the position store asso- 
ciated with the operator position circuit for purposes of 
number display. It is the presence. of the line circuit 
number in the position store of the operator position 
circuit which is used in accordance with the present in- 
vention to access individual line units which store the 
message waiting and do-not-disturb status information 
for each respective line circuit and permit the monitor- 
ing or changing of this information to control the mes- 
sage waiting and do-not-disturb functions. In FIG. 4, 
the position stores 201, 202, and 203 as well as the line 
number store portion of the ESC-PBX interface 66 
have their units, tens, hundreds, and thousands outputs 
connected to a selector gate arrangement 205 so that 
the outputs of a single position store at a time are selec- 
tively gated to a line decoder 200. The outputs from a 
selected store are applied to an OR gate combination 
210 which selectively applies the individual outputs to 
respective binary-to-decimal decoders 211, 212, 213, 
and 214, whose outputs are applied to respective ma- 
trices 215 and 216. The outputs of the matrices 215 
and 216 are applied respectively to an X drive 217 and 
a Y drive 218, the outputs of which are connected to 
an output matrix 220. The matrix 220 provides an out- 
put on a single line representing the line circuit desig- 
nated by the binary line number applied to the input of 
the line decoder 200. : 

A separate one of a plurality of line units 225 com- 
prise an individual store for each of the line circuits in 
the system. Each line unit includes a pair of flip-flops 
which store the respective message waiting and do-not- 
disturb status of the particular line circuit and the out- 
puts of the line decoder 200 from the output matrix
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220 serve to enable the individual line units for moni- 
toring and change of status of the conditions stored in 
the respective flip-flops of each line unit either for set- 
ting or resetting the message waiting and do-not-disturb 
conditions stored therein. The information stored in 
the individual line units is then processed by a general 
control 250 in accordance with the timing provided by 
the operator time slots OPTS and signaling time slots 
LBTS provided from the system timer 94 in combina- 
tion with the access request signals provided by the in- 
dividual position circuits 288, 289, and 290. In this re- 
gard, the system has been described in conjunction 
with only three operator position circuits in order to fa- 
cilitate an understanding of the basic principles of the 
present invention; however, the number of operators 
provided in the system may obviously be increased by 
merely increasing the number of operator position cir- 
cuits and position stores along with a consequence in- 
crease in the number of operator time slots provided in 
the time frame generated by the system timer. 
Whenever an operator position circuit is connected 

to a loop, a signal MP is generated within the position 
circuit and forwarded to the general contro! 250. The 
signals MP are then ANDED with the appropriate con- 
trol time slots OPS1-OPS3 from the system timer 94 to 
provide the signals which actuate the selector gates 
205. Thus, the outputs from those position stores 201 
- 203 associated with an operator position circuit 
which has been switched through to a line circuit will 
be sequentially gated through the selector gates 205 to 
the line decoder 200 in the sequence of the control 
time slots OPS1-OPS3. In this way, the line units 255 
associated with line circuits which have been accessed 
by an operator will be sequentially enabled from the 
output of the line decoder 200 in the sequence of the 
operator position circuit as designated by the operator 
time slots. . 

The data derived from the line units 225 is applied to 
the operator position circuits 288, 289, and 290 where 
it is stored for use in selectively energizing the respec- 
tive lamp indicators at the operator consoles provided 
for message waiting and do-not-disturb. The operator 
consoles are also provided with respective buttons to 
generate signals for setting and resetting the message 
waiting and do-not-disturb conditions stored in the in- 
dividual line units. The signals generated upon depres- 
sion of the respective buttons at the operator console 
are gated with the signaling time slots LBTS1-LBTS10 
to provide for monitoring, setting, and resetting of the 
line units as required under the particular conditions. 

As indicated in connection with the general system 
description, the operator time slots OPTS generated by 
the system timer 94 are made up of ten signaling time 
slots LBTS, the signaling time slots being utilized to 
control various functions which must be performed by 
the various special features circuits and other circuits 
in the system. In connection with message waiting and 
do-not-disturb, LBTS1 is provided for message waiting 
set, LBTS2 is provided for message waiting monitor, 
LBTS3 is provided for message waiting reset, LBTSS is 
provided for ESC monitor, LBTS6 is provided for do- 
not-disturb set, LBTS7 is provided for do-not-disturb 
monitor, LBTS8 is provided for do-not-disturb reset, 
and LBTS16 is provided for ESC monitor. In the posi- 
tion circuits, when the operator depresses the message 
waiting button or do-not-disturb button, the signal gen- 
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erated thereby is compared to the present condition for 
message waiting or do-not-disturb as provided from the 
output of the line unit associated with the line circuit 
to which the operator is connected so that the signal 
which is generated upon depression of the particular 
button serves to change the status of the flip-flop in the 
line unit from set to reset or vice versa depending upon 
the previous condition. Thus, depending on the status 
of the respective flip-flops of the particular line unit, 
the appropriate signaling time slot LBTSi, LBTS3, 
LBTS6, or LBTS8 will be gated with the signal gener- 
ated upon depression of the button at the operator con- 
sole to contro! the change of stored data in the line 
unit. 

The message waiting and do-not-disturb circuit of the 
present invention provides two distinct functions in the 
system. A monitoring function occurs each time an op- 
erator is switched through to a line circuit so that the 
appropriate indicator lamp on the operator console will 
indicate the present message waiting and do-not- 
disturb status of that line circuit. The second function 
permits the operator upon depression of the respective 
message waiting and do-not-disturb keys on the opera- 
tor console to change the status of the line circuit with 
Tespect to the individual message waiting and do-not- 
disturb functions. As soon as the operator is connected 
to a loop, a signal MP is generated from the position 
circuit and gated with the appropriate operator time 
slot to enable the selector gates 205 to gate the line 
number information from the position store in the num- 
ber display to the line decoder so that an output en- 
abling the particular line unit associated with the line 
circuit is generated.at the output of the line decoder 
200. The line unit then provides the present status of 
the message waiting and do-not-disturb conditions of 
that line circuit to the position to selectively energize 
the appropriate lamp or lamps on the operator console 
indicating these conditions. In this regard, if the mes- 
sage waiting lamp is illuminated, then the line circuit is 
in a message waiting condition and/or if the do-not- 
disturb lamp is illuminated, then the line circuit is in a 
do-not-disturb condition. If the lamp is not illuminated 
at the operator console, this is an indication to the op- 
erator that that particular condition is not associated 
with the line circuit at that time. Thus, as soon as the 
operator is switched through to a line circuit, the indi- 
cations of message waiting and do-not-disturb in con- 
nection with that line circuit are immediately visible at 
the operator console. 

In connection with the do-not-disturb feature, it is 
imperative that the ESC portion of the system monitor 
the status of the line circuit at a time when a call is 
being switched through to the line circuit from other 
than the operator so that if the line circuit is in a do- 
not-disturb status, connection to the line circuit can be 
inhibited and other action can be taken in connection 
with that call. For example, if a party within the system 
or from the outside world attempts to establish connec- 
tion with a line circuit which is in the do-not-disturb 
condition, the ESC will pause before completing con- 
nection to that line circuit and wait for receipt of the 
do-not-disturb status of the line circuit from the mes- 
sage waiting and do-not-disturb circuit 92 before com- 
pleting the connection. As previously indicated, each 
time the system attempts to switch through to a line cir- 
cuit, the line number of that line circuit is forwarded to 
the ESC-PBX interface 66 where the line number is
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stored for future use should the services of the PBX 
portion of the system be required. A particular contro] 
time slot, for example, OPS4, is used to gate the data 
in the line number store 66 through the selector gates 
205 to the line decoder 200 so as to monitor the do- 
not-disturb condition of the line circuit as stored in its 
dedicated line unit. This data is then forwarded from 
the general control 250 as a signal DND or a signal 
DND indicating that the line circuit is in a do-not- 
disturb condition or is not in a do-not-disturb condi- 
tion, respectively. If the line circuit is in a do-not- 
disturb condition, the system can then return busy tone 
to the calling party, connect the calling party to a re- 
cording indicating that the line circuit is in a do-not- 
disturb condition and/or connect the calling party to an 
operator so that the party may leave a message. When 
the ESC is accessing the message waiting and do-not- 
disturb circuit 92 to obtain information concerning the 
do-not-disturb condition of a line circuit, a signal OP is 
forwarded to the general control 250 which serves to 
generate a plurality of inhibit signals RINH1I-RINH3 to 
inhibit the position circuits until the ESC has com- 
pleted its inquiry. 

Specific details of the line units 225, general contro! 
250 and those portions of the position circuits asso- 
ciated with the message waiting and do-not-disturb 
function are illustrated in greater detail in FIGS. § 
through 11. Considering first the monitor function 
which is performed by the message waiting and do-not- 
disturb circuit 92, as soon as an operator is connected 
via a position circuit to a loop, a position busy signal PS 
BSY is generated and applied in FIG. 5 to respective 
gates G1, G2, and G3 providing outputs PB1, PB2, and 
PB3. The outputs from the respective gates G1-G3 are 
applied to gates G4, G5, and G6 along with the signal- 
ing time slots LBTS2 and LBTS7 provided from the 
system timer through gate G15, so that the signals PBI 
~- PB3 are gated through the gates G4-G6 only during 
the time slots LBTS2 and LBTS7, which are the moni- 
tor time slots. The outputs from the gates G4-G6 are 
applied as inputs MP1 - MP3 along with the respective 
operator time slots OPTS1-OPTS3 to respective gates 
G7-G9, the outputs from these gates being applied 
through gates G10-G12 to produce the selector gate 
operating signals OPS1-OPS3. During the signaling 
time slots LBTS5 and LBTS10, which represent the 
times for ESC monitoring, an output is provided from 
OR gate G16 through gates G17 and G18 to provide 
the selector gate operating signal OPS4, 

The signals OPS1-OPS4 will be selectively generated 
in sequence if the operator position circuits with which 
they are associated have acquired access through a 
loop to a line circuit thereby gating the line circuit 
numbers from the respective position stores and the 
line number store of the ESC-PBX interface 66 to the 
line decoder 200. Thus, selected ones of the outputs 
SETI -SET4 from the output matrix 220 in the line de- 
coder 200 will be applied in sequential order as deter- 
mined by the sequence of generation of the operator 
time slots to the respective line units 225. 

FIG. 6 illustrates four line units which are assigned to 
four of the line circuits in the system. Obviously, many 
more line units will normally be provided in the system, 
the number of line units always corresponding to the 
number of line circuits provided. Each line unit in- 
cludes a pair of flip-flops FF1 and FF2 each flip-flop 
FFI stores the do-not-disturb condition of the line cir- 
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cuit and each flip-flop FF2 stores the message waiting 
condition of the line citcuit with which the line unit is 
associated. The output signal SET1 - SET4 from the 
output matrix 220 in the line decoder 200 are applied 
through gates G21 — G24 to each of the individual line 
units as respective signals S1 — S4, It should be noted 
at this point that only one signal at a time is generated 
from the output matrix 220 of the line decoder 200 
since the data in the position stores and line number 
store 66 is gated to the line decoder 200 in sequential 
order corresponding to the generation of the control 
time slots OPSI — OPS4. Thus, only one line unit at a 
time will be accessed and only those line units asso- 
ciated with a line circuit connected to an operator posi- 
tion circuit will be enabled. 

In each line unit the pair of gates G25 and G26 are 
connected to the respective outputs of flip-flops FF1 
and FF2 to monitor the state thereof. The gates G25 
and G26 aiso receive the signaling time slots LBTS7 
and LBTS2, respectively, as well as the enabling signals 
S1, $2, $3, or $4 depending upon the particular line 
unit. Thus, when a line unit is accessed for monitoring 
by generation of an access signal, such as S11 at the out- 
put of gate G21 for line unit 1, the do-not-disturb con- 
dition stored in the line unit will be read out during sig- 
naling time slot LBTS7 from the gate G25 and the mes- 
Sage waiting condition stored in the line unit will be 
read out from the gate G26 during signaling time slot 
LBTS2. The outputs of the gates G25 and G26 are 
ORED together with the similar outputs from all the 
other line units and applied to a set of gates G30 — G32. 
It is possible to combine all of the outputs of the line 
units into a single output since the status of the line 
units is monitored individually in accordance with the 
operator time slots and the particular status of message 
waiting and do-not-disturb is monitored separately dur- 
ing the respective operator time slots in accordance 
with the signaling time slots LBTS2 and LBTS7. The 
gates G30 ~ G32 also receive at respective inputs the 
operator time slots OPTS1 - OPTS3 from the system 
timer 94 and provide at their outputs the information 
signals M1 ~ M3. 

FIG. 7 illustrates a portion of the position circuits re- 
lating to the message waiting and do-not-disturb opera- 
tion. Each position circuit includes a storage arrange- 
ment for storing the message waiting condition and do- 
not-disturb condition received from the respective line 
units in the form of a message waiting flip-flop FF3 and 
a do-not-disturb flip-flop FF4, The information signals 
M1 ~ M3 from the line units are applied to the respec- 
tive position circuits along with the message waiting 
monitor signal MWM and do-not-disturb monitor sig- 
nal DNDM is derived from the outputs of gates G19 
and G20 in FIG. 5. It will be noted from FIG. 5 that 
these signals essentially correspond to the signaling 
time slots LBTS2 and LBTS7, respectively. 

In FIG. 7, in connection with the position circuit 288, 
for example, if the signal M1 represents a message wait- 
ing condition as stored in the associated line unit, this 
signal will be applied through gate G50 upon receipt of 
the timing signal MWM to set the flip-flop FF3, thereby 
storing this condition in the flip-flop. To ensure setting 
of the flip-flop FF3, the signal M1 is inverted by gate 
G52 and applied through gate G51 in time with the sig- 
nal MWM to the other side of the flip-flop FF3. In the 
same manner, if the line unit indicates a message wait- 
ing condition, the signal M1 will be applied through the
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gate G54 in time with the signal DNDM to set the flip- 
flop FF4. To ensure setting of the flip-flop FF4, the sig- 
nal MI will be inverted by gate G55 and applied 
through gate G53 in time with the signal DNDM to the 
other side of the flip-flop FF4. The set outputs from the 
flip-flop FF3 and FF4 from each position circuit pro- 
vides ground through resistors Rl and R2 to the mes- 
sage waiting lamp MW and the do-not-disturb lamp 
DND, respectively, in the associated operator console. 
Obviously, if a message waiting condition or do-not- 
disturb condition is not provided from the output of the 
appropriate line unit, the signals M1 — M3 will not set 
the appropriate flip-flops FF3 and FF4 and the lamps 
connected thereto at the operator console will not be 
illuminated, 

As is apparent from the above-described operation, 
as soon as an operator is associated with a line circuit 
through an operator position circuit and a loop, the se- 
lector gates 205 will be enabled in the proper operator 
time slot to enable the line unit associated with the line 
circuit through the line decoder 200 so as to gate out 
the information stored in the line unit concerning mes- 
sage waiting and do-not-disturb. This information is 
then stored in the position circuit in the respective flip- 
flops FF3 and FF4 thereof, the outputs of which then 
serve to selectively illuminate the lamps at the operator 
console to indicate to the operator the respective mes- 
Sage waiting and do-not-disturb conditions of that line 
circuit. 

The setting and resetting operations in conjunction 
with the individual line units are initiated in FIG. 7 
when the operator depresses the respective message 
wait and do-not-disturb keys at the operator console. 
Each of the operator position circuits includes a re- 
spective flip-flop FF5 and FF6 connected to the mes- 
Sage wait and do-not-disturb keys so that the flip-flops 
are set upon depression of these keys. Thus, the outputs 
from the flip-flops FF5 and FF6 indicate the desire to 
establish a setting of the corresponding flip-flops FF1 
and FF2 in the individual line unit to establish a mes- 
sage waiting and/or do-not-disturb condition in con- 
nection with the unit line circuit. 

FIG. 8 illustrates a portion of the general control 250 
which determines whether a setting or resetting of the 
respective message waiting and do-not-disturb flip- 
flops in the individual line circuits are desired. The plu- 
rality of gates G60 through G71 are provided in groups 
of four to control the state of the flip-flops FF1 and FF2 
in the line units by generating set or reset signals during 
the appropriate signaling time slots LBTS1, LBTS3, 
LBTS6, and LBTS8. For example, the gate G60 re- 
ceives a signal ML1 from the output of flip-flop FF3 in 
the position circuit 288 (FIG. 7) along with the signal 
RS1 at the output of flip-flop FF5 and the message wait 
set timing signal MWS from the output of gate G72. 
The three inputs to gate G60 indicate that the flip-flop 
FF1 in the first line unit is not set (ML1) and the opera- 
tor desires to establish a message waiting condition 
with respect to the line circuit (RS1) so that gate G60 
will provide an output upon receipt of the signal MWS 
from gate G72 when the signaling time slot signal 
LBTS1 is generated. On the other hand, if the flip-flop 
FF] in the line unit is already set indicating that a mes- 
Sage waiting condition is already established with re- 
spect to the line circuit, a signal ML1 will be received 
from the flip-flop FF3 in the position circuit 288 along 
with the signal RS1 from flip-flop FF5 associated with 
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the console 1 to enable gate G61 when the output 
MWR from gate G73 is provided by generation of the 
signaling time slot LBTS3. Thus, during time slot 
LBTS3 an output will be provided from gate G61 di- 
recting a resetting of the flip-flop FF1 in the line unit. 
The gates G62 and G63 are operated in a similar man- 
ner upon generation of the signal RS2 from the flip-flop 
FF6 associated with the operator console I to provide 
outputs representing do-not-disturb set and do-not- 
disturb reset at the respective signaling time slots 
LBTS6 and LBTS8. 
The outputs from each group of four gates, for exam- 

ple, gates G60 — G63 are provided in common to the 
input of a gate G79, which provides a respective MP 
signal, such as signals MP1 — MP3, to effect generation 
of the selector gate actuating signals OPTS1 ~ OPTS3 
in FIG. 5 in the manner described previously. 

In order to ensure that a monitor indication of the 
message waiting and do-not-disturb conditions for a 
particular line circuit are evidenced at the operator 
console before the operator is permitted to establish 
this condition or remove it, a flip-flop FF7 is provided 
in the circuitry illustrated in FIG. 8 to permit setting or 
resetting of the flip-flops FF1 and FF2 in the line units 
only after a monitoring of the information stored in the 
line units occurs. The position busy signals PB1 — PB3 
from FIG, 5 are applied respectively to the gates G80 
along with the message wait monitoring pulses MWM 
(LBTS2), the output of the gates G80 serving to reset 
the flip-flop FF7 associated therewith. As seen in FIG. 
8, as soon as the position busy signal is generated by the 
operator being switched through to the line circuit, the 
flip-flop FF7 is set thereby inhibiting the gate G79 and 
preventing the monitor pulses MP1 - MP3 from being 
generated. As soon as the MWM monitor signal is gen- 
erated at signaling time slot LBTS2, the gate G80 will 
reset the flip-flop FF7 thereby enabling gate G79 to 
generate the appropriate monitor pulse signal MP. 

Referring once again to FIG. 6, for purposes of set- 
ting and resetting the flip-flops FF1 and FF2 in the indi- 
vidual line units, it will be noted from the foregoing de- 
scription of FIG. 8 that the outputs from the output ma- 
trix 220 in the line decoder 200 will be generated only 
during generation of the appropriate signaling time slot 
LBTS1 for message waiting set, LBTS3 for do-not- 
disturb set, LBTS6 for message waiting reset, and 
LBTS8 for do-not-disturb reset as a result of gates G60 
through G71 in FIG. 8. In each of the line units, gates 
G33 and G34 are connected to the set and reset sides 
of flip-flop FF1, and gates G35 and G36 are connected 
to the set and reset sides of flip-flop FF2. Gate G33 re- 
ceives the signal S1 from the gate G21 and the signal 
DS from the gate G40 at signaling time slot LBTS3, 
while the gate G35 receives the signal S1 from the out- 
put of gate G21 as well as the signal DR from the out- 
put of gate G40 at time slot LBTS3. The gate G35 re- 
ceives the signal S1 from the output of gate G21 and 
the signal MS from the output of gate G39, and the gate 
G36 receives the signal $1 from the output of gate G21 
and the signal MR from the output of gate G41. In this 
way, the setting and resetting of the flip-flops FF1 and 
FF2 from the outputs of gates G33 ~ G36 are accom- 
plished during the proper time slots. The outputs from 
gates G22 - G24 control the other line units in a similar 
manner. 
The output from flip-flop FF! on each line unit is ap- 

plied through a gate G37 to a wired OR connection
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with the output of gate G38 which provides a forty im- 
pulse per minute signal to the terminal R1. The termi- 
nal Ri is connected to an associated one of the relays 
A — D, as seen in FIG. 9. The other side of each relay 
A ~ D is connected to a five volt source so that upon 
receiving ground from the line unit, the relay will be 
operated to close contacts from a 120 volt source to the 
line circuits. If the flip-flop FF1 in the line unit is set 
and the flip-flop FF2 is reset, a steady ground will be 
applied to the terminal R1 since the gate G38 will not 
be enabled. Under these conditions, the relay A will be 
operated continuously and the negative high voltage 
will be applied in a steady state to the particular line 
circuit. On the other hand, if the flip-flop FF2 is set and 
the flip-flop FF1 is reset or set, gate G38 will be en- 
abled to override the output of the gate G37, if present, 
thereby causing the relay A to pulse at forty impulses 
per minute so that the negative high voltage will be ap- 
plied to the line circuit in a pulsating manner. 

As seen in FIG. 10, the negative high voltage is ap- 
plied from the relay circuit of FIG. 9 to the ring lead so 
as to operate the indicator lamp LI on the telephone 
set in a steady manner for do-not-disturb and a pulsat- 
ing manner for a message waiting condition. Contacts 
of a CO relay in the line circuit are provided in the high 
voltage line from the message waiting and do-not- 
disturb circuit so as to remove the high voltage from 
the ring lead at any time that the subscriber is off-hook. 
However, as is apparent, the subscriber can go off-hook 
and on-hook repeatedly without actually changing the 
message waiting or do-not-disturb condition stored in 
the line unit. ; 

In order to determine whether to complete connec- 
tion of a call either within the system or from the out- 
side world to a line circuit, the system must determine 
whetehr or not that line circuit is in a do-not-disturb 
condition. Thus, at each control time slot OPS4 the se- 
lector gates 205 will be enabled to gate data from the 
line number store 66 through the line decoder 200 to 
the line units 225, as seen in FIG. 4. If a line number 
is provided in the line number store 66 the do-not- 
disturb condition stored in the line unit associated with 
that line circuit will be applied to the input of a gate 
G85 in FIG. 11, which gate will be enabled on time slot 
OPS4 to set a flip-flop FF8. The condition of the flip- 
flop FF8 is reflected at the output of gates G89 and 
G90 as signals DND and DND. These information sig- 
nals are then forwarded to the ESC portion of the sys- 
tem to inhibit the call if a do-not-disturb condition is 
indicated. At the same time, the ESC forwards a signal 
OP from the ESC-PBX interface 66 through a gate G87 
in FIG. 11 to the input of a gate G88, which gate also 
receives at a second input the condition of the flip-flop 
FF8. If a do-not-disturb condition is stored in the flip- 
flop FF8, the gate G88 will be enabled providing an 
Output to each of the gates G91 - G93. The outputs 
from the gates G91 - G93 are applied to an input of a 
corresponding gate G94 — G96 along with the position 
signals so that an inhibit signal RINH1 ~ RINH3 will be 
generated and forwarded to those position circuits 
which are associated with a line circuit. This serves to 
inhibit these position circuits to prevent setting or re- 
setting operations by the operator during the time the 
ESC has control over the message waiting and do-not- 
disturb circuit. The flip-flop FF8 is continuously reset 
from the output of gate G86, which receives a reset 
timing signal from the system timer. 
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As can be seen from the foregoing description, the 

message waiting and do-not-disturb circuit of the pres- 
ent invention provides for automatic monitoring of 
these features at the operator console at any time that 
the operator becomes switched through to a line circuit 
and permits the operator to establish these features or 
remove these features in connection with that line cir- 
cuit by merely pressing the appropriate button on the 
console. Thus, the need for dialing a special sequence 
of numbers or special digits is eliminated, thereby facil- 
itating the establishment of a message waiting or do- 
not-disturb condition and the removal thereof. It is also 
of considerable advantage to provide a single button at 
the console for message waiting and a single button for 
do-not-disturb by which these conditions may be either 
established or removed depending upon the previously 
detected condition of the line circuit as stored in the 
individual line units. Thus, it is not necessary to provide 
one button for setting message wait and another button 
for resetting this condition and a further button for set- 
ting do-not-disturb with a companion button for reset- 
ting this condition. It is also noted that the monitoring, 
Setting, and resetting of the message waiting and do- 
not-disturb conditions for a particular line circuit do 
not require actual communication between the opera- 
tor and the party associated with the line circuit. Thus, 
the operator may monitor and effect the necessary 
Operations in connection with these special features 
even though the line circuit is busy or the call to the 
line circuit is not answered by the party since the line 
number of the line circuit is automatically forwarded to 
and stored in the number display as soon as the opera- 
tor is switched through to the line circuit. The use of 
the message waiting and do-not-disturb circuit by the 
ESC to automatically monitor calls to a line circuit 
from other than the operator during each timing cycle 
is also of considerable advantage. 
What is claimed is: 
1. In a private automatic branch exchange including 

a plurality of stations each having a line circuit asso- 
ciated therewith, at least one operator position circuit 
capable of being connected to said line circuits, a posi- 
tion store associated with said operator position circuit 
and common control means for storing in said position 
store the line number of a line circuit at the time it is 
connected to said position circuit, a message waiting 
and do-not-disturb circuit comprising line unit means 
including a plurality of line units for storing the mes- 
sage waiting and the do-not-disturb status of each line 
circuit, accessing means responsive to connection of 
said operator position circuit to a line circuit for read- 
ing-out the data stored in the line unit designated by the 
line number stored in said position store, and first indi- 
cator means responsive to the data read-out of said line 
unit by said accessing means for indicating the message 
waiting and the do-not-disturb status of said line cir- 
cuit. 

2. The combination defined in claim 1, wherein said 
exchange includes a plurality of operator position cir- 
cuits, timing means for generating operator time slot 
signals sequentially enabling said operator position cir- 
cuits and a plurality of position stores associated with 
said respective operator position circuits, said access- 
ing means including selector gating means responsive 
to a monitor pulse generated in said position circuits 
upon connection thereof to a line circuit and an opera- 
tor time slot signal for selectively reading-out the line
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number stored in the position store associated with the 
operator position circuit. 

3. The combination defined in claim 2, wherein said 
accessing means further includes decoder means re- 
sponsive to the line number supplied by said position 
stores via said selector gating means for enabling the 
corresponding line unit to read-out the data stored 
therein. 

4, The combination defined in claim 2, wherein said 
exchange includes number display means for displaying 
the number of the line circuits connected to each oper- 
ator position circuit, said position stores forming part 
of said number display means. 

5. The combination defined in claim 2, wherein said 
exchange further includes a line number store and said 
common control means includes means for storing in 
said line number store the line number of a line circuit 
to which another station has requested connection, said 
line number store being connected to said selector gate 
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means so as to provide the stored line number during 209 
one dedicated operator time slot to access the line unit 
corresponding to the stored line number and means for 
applying the do-not-disturb status derived from said ac- 
cessed line unit during said dedicated operator time 
slot to said common control means. 

6. The combination defined in claim 5, further in- 
cluding means responsive to said common control 
means during said one dedicated operator time slot for 
inhibiting said operator position circuits. 

7. The combination defined in claim 2, wherein each 
line unit includes a first flip-flop for storing the message 
waiting status of the corresponding line circuit, a sec- 
ond flip-flop for storing the do-not-disturb status of the 
corresponding line circuit, and first and second gates 
having inputs connected to said first and second flip- 
flops, respectively, and outputs connected to a terminal 
common to all of said line units. 

8. The combination defined in claim 7 wherein said 
timing means also generates a plurality of signaling 
time slot signals during each operator time slot signal, 
said first and second gates in each line unit being en- 
abled by a signal from said accessing means and by dif- 
ferent ones of said signaling time slot signals. 
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9, The combination defined in claim 8, wherein said 

line units each further include additional gating means 
connected to said first and second flip-flops and re- 
sponsive to a signal from said accessing means and re- 
spective ones of said signaling time slot signals for set- 
ting and resetting said first and second flip-flops. 

10. The combination defined in claim 9, wherein a 
plurality of third gates are connected to said common 
terminal of said line units and receive respective opera- 
tor time slot signals, the outputs of said third gates rep- 
resenting the message waiting and do-not-disturb status 
stored in said respective line units. 

11. The combination defined in claim 10, wherein 
each operator position circuit includes status storage 
means responsive to information in said line units for 
driving said first indicator means. 

12. The combination defined in claim 2, further in- 
cluding second indicator means at each station con- 
nected to a respective line unit for indicating the mes- 
sage waiting and do-not-disturb condition stored 
therein. 

13. The combination defined in claim 9, further in- 
cluding manually operable means for each operator po- 
sition circuit to generate respective first and second 
status change signals, means responsive to the genera- 
tion of a first or second status change signal for gener- 
ating a monitor pulse in the operator position circuit to 
operate said selector gating means during the operator 
time slot signal of the particular operator position cir- 
cuit, and comparing means responsive to generation of 
said first or said second status change signal for apply- 
ing a selected signaling time slot signal to said line units 
depending on the information already present in the 
line unit accessed by said accessing means. 

14. The combination defined in claim 13, wherein 
said comparing means includes a plurality of gates re- 
ceiving on one input said first or said second status 
change signal, on another input the message waiting or 
do-not-disturb status stored in a particular line unit and 
on a third input a signaling time slot signal for effecting 
setting or resetting of the first or second flip-flop in the 
line unit. 

* * * * *
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