United States Patent
Regan et al.

{191

3,757,301
Sept. 4, 1973

(]
[45]

[54] SINGLE CABLE SIGNALING SYSTEM

Primary Examiner—Donald J. Yusko
Attorney—Leslie H. Blair, Joseph R. Teagno and

[751 Inventors: John F. Regan, Anaheim; Robert A.
Hedin, Yorba Linda, both of Calif. ~ ClaytonJ. Toddy etal.

[73] Assignee: Eaton Corporation, Cleveland, Ohio [57] ABSTRACT

(22] Filed: June 17, 1971 A single cable signaling system adapted for recognizing

[21] Appl. No.: 154,090 the activation of a remote station coupled to the cable
in an asynchronous fashion. Each station includes a
transmitter so that when it is activated it will transmit

[2?] :Jtsgll """""" 340/147 LP, 340/217, 340/420 signals along the cable including signals identifying the

E 58} Flllel d ofSearch 340/147R 1?108:’ 4%/51/3)0 station location or address signals. The stations may be

340/163, 217

implemented to be manually or automatically activated
or activated by means of an electrical key system. Each
station may also include priority circuit means for con-

[56] References Cited trolling in a timed relationship the transmission of sig-
UNITED STATES PATENTS nals from a plurality of stations in a time overlapping
3,484,771 12/1969  Falck, Jr........... e 340/217 relationship. To prevent the loss of information result-
3,394,349~ 7/1968 Day............. ... 340/163 ing from the quick generation of activation signals, a
3,466,605 9/1968 Schoenwitz.........cccoveeenennnens 340/151 station may include a memory for recording the Signa[
;*i;;vgég :%ﬂggg gro;:)kel etal...... 3";(1/(;7174;‘#;(( and transmitting it at a time when the cable is free. All
,485, Orberg...oecvemeeeeinceinns : :
3,597,736 8/1971  BeSt.................. 3a0/151 x  Of the signals transmitted along the cable are rocorded
- v or printed out.
14 Claims, 10 Drawing Figures
— = = = e e =y
I
’ |
DIFFER~ by ™ FF=5/ — _
ENTIATOR, Vore | 7N =1 T MEMORY - 30
N | |
RESET-56
| s 3 SET-52 T |
| INHIBIT f
. . N |
| 55— L~ 56 57 63
L o b J
INHIBITSA] 6/
- ———— | | TumPER- 62
40 59 60 17
C TUpgoER ‘ a f | :
PRIORIT S SWITCHING & DIFFER- Sw 1 ADDRESS
TIMING CIRCUIT ENTIATOR{ GENERATOR
Animn CIRCUIT 4/> | |
L -+ e .
SWITCH I'— _: Lay 59~ _— — _ Vo
SfA/.SO/e I 60°
~_.# - INHIBIT ~ 43 o ,. 2
: l._- CIRCUIT | 4.4. G W USEN ) g6 ADORESS 2]
INHIBIT :
| cmeurr "IN USE oo
4 5
1 +&
~~—
- S
£ CABLE- /0 —




 PATENTEDSEP 4013 3,787,301

SHEET 1 OF &

-

GUARD
CHECK-IN
SWITCH

ALARM SWITCH-/2

TRANSMITTER
ISOLATOR

GUARD CHECK-IN
SWITCH

TRH/VSMITTEI?/JSOLATOR— 1/

MULT CONODUCTOR
CABLE—-/0

KEY RECEPTACLE-I4-

—— b | CENTRAL
— o oo ™ RECORDER — /3

2A
ﬁ\ﬂzﬂRM SWITCH /2
-1 [3— Yalcd ;/e 2

i

owe [sHor

17

DIODE
TSOLATORS &
ADDRESS GENERATORS
f"f'é—

o

td

rd

rd

< o=
— ]
___?_______7/
L

CABLE-/0 —/

INVENTORS.

ROBERT A HEDIN
BY JOHN F. REGAN

72

,474% f 9\ —
, AT TORNEYS :




PATENTEDSEP 41873 3,757,301

SHEET 2 OF 5
/S /7 _3 WRONE COMBINATION
. * CORRECT CODE S/GNAL
' 23
Vol/0 1. D. COMBINATION CONTROLLED
(FROM PRINTER) B  ,rope LATCH
N

A&Y-20 \ [T 777 /

/ 27

27—~ _Kevy_REccPTACLE Cgagmaon

Va Hev-mv’

T T
YT 7.0.DATA |~ ADDRESS B/T
c~ . ADDRESS §
DICDE 0I0DE A ]
5‘,’;,"057_ 1 |£Soeamoks S22 ssocarors T'7
/4
+V
g e e
70 OTHER C RA
Gariims ~=— ecotoee
w____/ 3 J
MULTI  CONOUCTOR 1.D. /3 ) L
] CABLE ~ /0 NUM BER =
/E/_ /5 4 /ﬂmy CABLE-/O
Z0, :
DATA 5 Vo/D ID. AA/D/ OR
l < i WRONG COMBINATION
DECOOED L0 L0 :
1.0 DATA DECODE Vo/p _/"’ /D/e//‘/ff/q
4 L
30 34>
- . PRINT ;WHEE LS j3

32+ cowrroL

T

KEV-IN ADDRESS WRONG
SIGNAL COMBINATION

\__.v__/

FROM CABLE-/O

PRINT HAMMER




PATENTEDSEP 41078 3,767,301
SHEET 3 OF §

. T

STAT/ION.
ADDRESS
C SrenaLs
;R/ote/ry SWITCHING | SraTion 7o
IMING ADDRESS LE-10
CIROUIT y CIRCUIT 4 SICNAL CAB
0 / GENERATOR |~
qLarm 14 /7 « v
SW/TCH-14 // L _ N7 USE
g\//;//a// 72' LL = SIGNAL
cuv
~ 44
A3,
: INHI8IT [ N USE /‘46 4
C/IRCUIT 2
f *E . 4 5 52—/
N \ / 7O OTHER
e . YN USE” ~ FROM OTHER STATIONS STATIONS
. y b — B gy 527
K4 fd

é Wuse"

\

("w USE'DATA

l\awo _L

ARDORESS . OATA

/5 5_

T oo . - T -
| 54 { I :
OIFFER- D Ll .
| IIE ' =l ewriaror || Yoee | Yo =1 ~MEMORY - 50
N | !
RESET-56
l . 53 SET-52 7 |
| INHIBIT 4
X |
| s5— |~s6 —_— S
I S A H S
INHIBITSA| 6/
p — = —"s ————— | JUMPER- 62
7 : 59 60 17
C Jzé%pfe' 8 2 : 4
PRIORITY SWITCHING ! o/FFaR- | Ll ow Ly ADDRESS
TIMING CIRCUIT ENTIATOR GANERATOR
inian ¢IRCUIT 4;D | |
swiTCH :— _1| lay 1 | 175
SeENSOR |_ L 60°
~_.. .4 - INHIBIT (,4 3 N " 2
[_. enreuT I 4g oS W USET ] 46 ADDRESS "N
— INHIBIT
CIROUIT "IN USE gl
f45
N

S e
Zeﬁﬁé £-/0 —J?—'



PATENTEDSEP 41073

frs_ /

SHEET

V1IN

W O0F5

20

3,767,301

" 7O PRINTER-
2/ —~J Ay rRecepracLE = ) 307
L __ | i
; Z.0.
I.0. ISOLATING
DATA DIODES Lo
——
- 1.0 DATA
KEY-IN
d -6 | _ /7y
il dy 7+ 7 \
SWITCHING o Py ! DIEF sw | y ADDRESS
e a 9, T }
: 5 CIRCUIT 47 P | 60° GEN.
FROM 2 s9 e _k—-'éo
PRIORITY 4/ L. a
TIMING
C/ﬁl‘g T
KEX-IN g 0 GD /5 f}i s
1
(“ 23 24 y\
comawarion T COMBINATION CONTROLLED
oATA DECODE P LATCH
coRrECT
COOE
S/GAAL
Vo/o 1. D.
(FROM PRINTER-31)
WRONG COMBINATION
(70 PRINTER-3/)
s S Fro_ /[T
20»\ (S/os I /~$/0£17
1Y Al : 7/
20 ~
(/1IN /
1 KEV-IN
/ /] Z L
CZZ
5 K . —C D >
4/° 39~ ‘L0,
8irs
60°




3,767, 301

PATENTEDSEP 41973

SHEET & OF 5

—

CAS/ONF+

SS3¥ITE

z5n v S

SY




3,757,301

1
SINGLE CABLE SIGNALING SYSTEM

DESCRIPTION OF THE PRIOR ART AND THE
PRESENT INVENTION

This invention relates to a single cable signaling sys-
tem and more particularly to a single cable system
adaptable for use as a guard check-in system or an
alarm type system. In the alarm type system the alarm
may be automatically operated in response to the sens-
ing of some preselected condition.

At the present time there are systems in use in which
a plurality of stations are coupled to a central control
point for monitoring a multiplicity of stations. These
stations may be coupled to a single cable for conve-
nience. In general, these prior art systems are synchro-
nously controlied from a central station to continuously
monitor or scan the stations coupled thereto. In these
prior art types of systems the condition of the stations
are continuously interrogated to determine whether or
not there has been a change in condition at the remote
station and if so, a signal is transmitted back to the cen-
tral station or recorder for signaling and/or for record-
ing the particular sensed event. The present invention
provides a single cable signaling system that allows a
plurality of stations coupled to a single cable to be
monitored in an asynchronous fashion completely inde-
pendent of any control device or timing circuit at a cen-
tral control station. The single cable signaling system of
the present invention will be coupled with a central re-
corder, display unit or computer for recording and/or
displaying the change of condition that is sensed at any
station coupled to the single cable. The system may be
defined so as to automatically sense a particular condi-
tion at-any one station, such as a fire sensor, for exam-
ple, which would activate an alarm and transmit an
alarm signal to the central recorder. In addition, the
station may be arranged to be manually actuated by a
guard as he inspects the stations on the cable during his
rounds so that by manually operating a switch he trans-
mits signals along the cable for recording the fact that
he appeared at the station at a certain time to assure
that the guard is attending to his duties. To this same
end, the guard may be provided with a key for use at
the individual stations to transmit the fact that he has
appeared at a certain station.

The advantage of employing a key for recording the
appearance of a guard at a station is that the key may
include user identification information which may also
be transmitted to the central recorder to record the
identification of the guard as well as the station at
which he appeared. In all of these embodiments, in the
actuation of a station, either manually or automatically
or by means of a coded key each station is constructed
and defined to generate an address or station location
signal unique to the particular station and which signals
are transmitted along the single cable for recording
along with any other desired information.

Another important aspect of the present invention is
that when a plurality of stations generate signals simul-
taneously the transmitting elements for each station are
defined with priority signal generating means for deter-
mining from a time standpoint the priority of each sta-
tion in which the stations may “seize” the cable. This
allows the signals to be transmitted sequentially along
the cable in accordance with the priorities without con-
flict between the signals and without any loss of infor-
mation. Along with the address information signaling
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the change of condition at a station or the key informa-
tion, the station transmitters are defined for providing
a cable ““in use” inhibit signal that is transmitted to
each of the other stations on the cable to prevent the
other stations from seizing the cable. This “in use’’ sig-
nal is also coupled to a switching circuit for the individ-
ual station at which it is generated to prevent the “in
use” inhibit signal from turning off the transmitter until
after it has transmitted the desired data to the central
recorder. The system may also be adapted to employ
electrical keys that are presently extensively used for
electrically controlling a door latch or similar appara-
tus wherein the electrical key is operative for locking
and unlocking the latch. One such electrical key that
has been extensively used is the subject of U. S. Pat. Re.
27,013 granted on Dec. 22, 1970. In this type of electri-
cal key, the key carries, in addition to the unlocking in-
formation, key user identification information which
may be unique to a particular user and which may also
be derived from the key and transmitted along the sin-
gle cable. This type of key is disclosed in the copending
application bearing Ser. No. 35,061 and entitled
ELECTRONIC IDENTIFICATION KEY ACTUATED
CONTROL SYSTEM. The present invention in some
of its aspects is related to this copending patent appli-
cation. In this respect the central control unit that is
employed for the present invention may be a printer of
the type disclosed in said copending application bear-
ing Ser. No. 35,061. When this type of printing appara-
tus is employed the printer may include means for void-
ing out certain key identification numbers and render-
ing them invalid and inoperative for operating the elec-
trically controlled latch.

From a method standpoint, the present invention is
directed to a method of monitoring a plurality of inde-
pendent stations through a common recording station
through the steps of coupling a single cable to a plural-
ity of signal generating stations and transmitting the sig-
nals generated at each station to a common point along
a cable. Each of the signals transmitted along the cable
are recorded at the common point. Any station signals
that are generated substantially simultaneously are
controlled in a preselected priority to allow the signals
to transmit sequentially and thereby allow all of the sig-
nals to be recorded at the common recording point.
The method may also include the transmission of a sig-
nal from an activated station to each of the other sta-
tions coupled to a cable to prevent the transmission of
signals along the cable to the other stations until the
first transmitting station coupled to the cable has termi-
nated its transmission and allows the other stations to
transmit in accordance with the preselected priorities.
The method may also comprise the step of storing a sta-
tion actuation signal for a preselected time interval to
allow other signals to be transmitted along the cable to
be recorded and then releasing the stored signal at a
time when the cable is free to allow the stored signal to
be transmitted and recorded. )

From a structural standpoint, the present invention
includes a-single cable signaling system comprising a
plurality of signaling stations each including individual
means for generating address signals to a central sta-
tion. A single cable is coupled to each of the signaling
stations for transmitting any signals generated at a sta-
tion to a central station and includes priority means at
each station for controlling the signal generating means
in a preselected time relationship with respect to the




3,757,301

3

other stations so that when a plurality of stations are ac-
tuated at substantially the same time, all of the signals
may be sequentially transmitted along the cable to the
central station. The individual signal generating means
at each of the stations may include signals for identify-
ing the individual stations or address signals. The sys-
tem is defined wherein the stations include means for
manually operating the signal generating means .or
means for automatically operating the signal generating
means for generating preselected station identification
signals to be transmitted along the cable. In this respect
the manually operated signal generating means may be
an electrical key for transmitting key information in-
cluding key user identification to a central station or
recorder. The system may also be advantageously con-
structed and defined wherein the individual signaling
means for each station includes means for transmitting
a cable “in use” signal to each of the other stations to
maintain them in a de-energized condition when one of
the other stations seizes a cable to prevent the loss of
information due to the simultaneous transmission of
signals along the cable and allows the signals to be
transmitted under the control of the priority circuit
means. For this purpose, when the means for activating
the signal means is of a relatively short duration the sta-
tion may include memory means for storing the signal
indicative of the actuation of the station to allow it to
be utilized and transmitted along the cable at a time
when the cable is free thereby allowing the station to
transmit without loss of such information. From a prac-
tical standpoint the priority means for controlling the
transmission of the signals along the single cable may
be a timing circuit means arranged at each station
wherein each timing circuit has a different time interval
defined to allow the signals to be asynchronously trans-
mitted in accordance with the preselected priority or
timing.

These and other features of the present invention
may be more fully appreciated when considered in the
light of the following specification and drawings, in
which:

FIG. 1 is a schematic illustration of the single cable
signaling system embodying the present invention;

FIG. 2 is a schematic-block diagram of the coupling
of a single transmitting station in accordance with the
system of FIG. i;

FIG. 3 is a schematic-block diagram of a single sta-
tion as illustrated in FIG. 2 where an electrical key may
be utilized for operating the station and transmitting
signals along the single cable in accordance with the
system of FIG. 1;

FIG. 4 is a block diagram of a central printing station
that may be employed including for the stations acti-
vated by the electrical key system illustrated in FIG. 3;

FIG. § is a block diagram of a system employing a key
for actuating a station and illustrating an arrangement
for transmitting a cable ‘““in use” signal to its own sta-
tion as well as the other stations coupled to the cable;

FIG. 6 is a block diagram of the system similar to
FIG. 5 in which memory means is incorporated for stor-
ing the change of condition at a station;

FIG. 7 is a block diagram of the system of FIG. 6 il-
lustrating a modification of the system of FIG. 6 for the
purposes of utilizing an electrical key for actuating a
station rather than the switch illustrated in FIG. 6;
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FIG. 7A is a schematic illustration of the connection
of certain key segments of an electrical key into the sys-
tem of FIG. 7;

FIG. 7B is a schematic illustration of the connection
of a different set of key segments of an electrical key
for use in the system of FIG. 7; and

FIG. 8 is a schematic-circuit diagram of a station cou-
pled to a single cable in accordance with the systems
illustrated in FIGS. 5 and 6.

Now referring to the drawings a single cable signaling
system in accordance with the present invention will be
described in detail. The general organization of the sin-
gle cable signaling system is illustrated in FIG. 1. The
function of the signaling system is to recognize an acti-
vated remote station that is coupled to a multi-
conductor cable and to send certain information or
data resulting from the activation of the station along
with the identification of the station location or address
to a central recorder or printer. As is evident from ex-
amining FIG. 1, a multiplicity of stations may be cou-
pled to a single conductor 10 and each station may be
constructed and defined for activating a transmitter-
Jisolator 11 in a particular fashion depending upon the
desired results. For example eight stations are illus-
trated coupled to the multi-conductor cable 10 in FIG.
1. Some of the stations include a fire sensor for sensing
preselected temperatures and activating a switch which
in turn activates the transmitter 11 for transmitting sig-
nals along the cable 10 while the other stations are il-
lustrated as having manually operated alarm switches
12 coupled for activating a transmitter/isolator 11.
Other stations are illustrated as being activated by
means of a key receptacie 14 adapted for receiving an
electrical key which initiates the generation of the sig-
nals from the transmitter/isolator 11. Stations 4 and 8
are provided with a manually operated switch which is
identified as a guard check-in switch. These latter types
of stations are employed to monitor a guard’s activities
to be sure that he makes his rounds and records the
times that he stops at the various stations. Many other
variations are possible with such a system. In each case,
a transmitter/isolator 11 when activated, either manu-
ally or automatically, transmits a signal indicative of
the activation of a station and the address-of the station
to a central recorder 13 which may be a printer. The
address of the station may be coded in terms of binary
coded characters or bits to represent the station num-
bers as identified in FIG. 1, namely stations 1 through
8. For the purpose of activating a station by means of
the key receptacle 14, an electrical key that is satisfac-
tory for this purpose is disclosed in U.S. Pat. Re.
27,013. In addition to the elementary type of key and
control circuit disclosed in U.S. Pat. Re 27,013 an elec-
trical key having the usual unlocking information may
also have key user identification information recorded
thereon whereby the key identification information is
also transmitted along the cable 10 to a recorder 13
along with the address information for the particular
station. Such an electrical key and the control circuits
therefor are described in the copending patent applica-
tion bearing Ser. No. 35,061.

It should also be recognized that the central recorder
13 in a practical embodiment may be embodied as a
printer for printing out the information transmitted
along the cable 10. The recorder 13, however, need not
be restricted to a printer but may be a visual display de-
vice, a computer or any other type of recording appara-
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tus desired in accordance with the particular applica-
tion for the single cable signaling system.

Now referring to FIG. 2, the logic diagram for one of
the transmitter/isolators 11 adapted to be responsive to
the manual operation of the alarm switch 12 will be ex-
amined. In this embodiment the alarm switch 12 is cou-
pled to the power lines of the multi-conductor cable 10.
These power lines are identified as the line +E and the
ground potential line. The +E conductor is coupled to
one terminal of the alarm switch 12 connected to the
operating arm for the switch 12A. The normal open cir-
cuit condition of the arm 12A maintains the transmitter
de-energized. The other terminal of the alarm switch
12 is coupled to provide an input signal to the one-shot
multivibrator 15 which, in turn, has its output coupled
to an amplifier 16. The amplified output of the one-
shot multivibrator 15 is coupled to a network 17 identi-
fied as a diode isolator and address generator. This net-
work 17 may comprise a network of diodes coupled to
be responsive in a parallel circuit relationship to the
output signals from the amplifier 16 for generating a
signal identifying the particular transmitter/isolator 11
or an address signal. For this purpose the diodes may
be arranged in terms of the 8-4-2-1 binary code for
identifying the particular station. For example, if the
transmitter 11 as represented in FIG. 2 is station No. 7,
then the network 17 will have three diodes arranged
therein to provide output signals in accordance with
the 4-2 and 1 bits (0111) for representing the decimal
digit 7. The signals generated in response to the activa-
tion of the one-shot multivibrator 15 are coupled to in-
dividual conductors on the cable 10 through the ad-
dressing diodes and are transmitted along the cable to
the central recorder 13. It will also be recognized that
with a multiplicity of stations coupled to the cable 10
that the diodes within the network 17 also prevent the
coupling of signals from the other stations into the
transmitter 11 as desired.

Now referring to FIG. 3 a transmitter/isolator 11 sim-
ilar to stations I and 6 wherein an electrical key is em-
ployed for activating the transmitter 11 is illustrated.
The particular electrical key that may be employéd is
the basic key disclosed in U.S. Pat. Re. 27,013. Asillus-
trated in FIG. 3 the particular key 20 is constructed and
defined so that it not only has unlocking or combina-
tion data recorded thereon but also 1.D. or key user
identification information recorded thereon. This type
of key is disclosed in the copending patent application
bearing Ser. No. 35,061.

It will be recognized that the aforementioned co-
pending patent application includes the. basic features
of the particular electronic lock and key that is the sub-
ject of U.S. Pat. Re. 27,013. This patent discloses an
electrical key wherein the key is basically defined on an
insulative substrate carrying a plurality of conductive
and non-conductive segments recorded thereon and
arranged in a preselected pattern or combination for
unlocking a particular latch: The key is insertable into
an energizable receptacle for providing a plurality of
output signals from the receptacle for providing a plu-
rality of output signals from the receptacle in accor-
dance with the pattern of segments recorded thereon.
The signals derived from the receptacle are representa-
tive of the pattern of conductive segments on the key
and are coupled to a sensing circuit which may be a
“logical” circuit for determining the validity of - the
combination on the key for operating the latch. This
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type of key and control apparatus is employed in the
present invention. If a more detailed disclosure of this
type of key and control apparatus is required, reference
may be had to U.S. Pat. Re. 27,013 which is incorpo-
rated herein by reference. The type of electrical key
employed for the purposes of the present invention also
incorporates the teachings of the copending applica-
tion bearing Ser. No. 35,061 in that the key is also con-
structed as including user identification information or
1.D. information. The key, then, is operable only for un-
latching a door or controlled access when the key in-
cludes not only the correct unlocking information but
also a valid identification number. The determination
of the validity of the identification number may also be
effected by means of sensing circuits employing logical
networks as more specifically described in the afore-
mentioned copending U.S. Pat. application Ser. No.
35,061. It will be recognized that the keys per se dis-
closed in the latter mentioned copending application
are not the subject of the present application.

To further facilitate the understanding of the present
invention the recording apparatus employed for the
purposes of the present invention may be the type of

printing apparatus described in said copending applica-

tion bearing Ser. No. 35,061. In particular, the printing
unit is a commercially available printer which is de-
scribed in the copending application as being available
from the Datatotal Company (now known as the Hecon
Corporation) 31 Park Road, New Shrewsbury, N. J.
The particular feature of this printer is that it can be ad-
vantageously employed to not only record the informa-
tion as to usage of the key but also may be readily
adapted for rendering certain identification numbers
valid or invalid. The present invention will be described
on the basis of the structure for recording and voiding
out identification numbers as specifically disclosed in
the copending application and more specifically FIG. 5
thereof. For the purposes of the present invention the
information derived from the printing unit includes the
electrical signal indicative that a key inserted has a void
identification number and also the print command that
is applied to the print hammer (identified as the ham-
mer 71 in the copending patent application) for print-
ing out all of the information once the printing wheels
have been rotated to the correct character for printing
out the sensed information. This-print command signal
and the signal indicative of a void identification num-
ber is utilized in the control apparatus for the present
invention and the detailed disclosure with respect to
the printer and its associated operations are incorpo-
rated herein by reference from the copending patent
application bearing Ser. No. 35,061.

In this particular embodiment, then, the key 20 is em-
ployed with a key receptacle 21 for electrically power-
ing the key to allow the information recorded thereon
to be derived therefrom as corresponding voltage sig-
nals. As is evident from referring to the aforementioned
U.S. Pat. Re. 27,013 and the copending application
bearing Ser. No. 35,061 the information derived from
the key receptacle 21 is the combination data and the
I.D. data. In addition, a key-in signal is derived there-
from which signals the placement of a key 29 in the re-
ceptacle 21 for activating the transmitter 11 in the em-
bodiment illustrated in FIG. 3. The receptacle 21 is
powered through the manual operation of a switch 14
coupled to the power lines of the multiconductor cable
10. Alternatively, the switch 14 may be omitted and the
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key 20 may be employed as a switch through the inser-
tion and withdrawal of the key into and from the recep-
tacle 21. The normally open contact for the switch 14
is coupled to the input circuit of the one-shot multivi-
brator 15 which in turn is coupled to the amplifier 16.
The output of the amplifier 16 is coupled to power the
key receptacle 21. An address and diode isolator net-
work 17 is illustrated in FIG. 3 coupled to an output
line from the key receptacle 21 that is identified as the
address bit. This signal is derived from the key 20 in re-
sponse to the signal from the amplifier 16 and is applied
to the network 17 as disclosed in conjunction with FIG.
2. This address bit line will be activated when the
switch 14 is closed to thereby activate the one-shot
multivibrator 15. This will transmit the address signal
along the cable 10 to the central recorder 13. In addi-
tion, since the key 20 has identification information re-
corded thereon, the LD. data bits are coupled to a
diode isolator network 22. The diode isolator network
22 receives the L.D. data bits from the key receptacle
21 and couples them to individual conductors in the
cable 10 for transmission to the recorder 13 along with
the address information. In this instance it should be
noted that the diode network 22 merely provides elec-
trical isolation and the diodes are not arranged in a
coded relationship for the generation of binary coded
signals. It will be recalled that this is true since the 1.D.
information is recorded on the key 20. The combina-
tion data normally derived from the key receptacle 20
is applied to a combination decode network 23 of the
type described in the aforemenitoned patent and co-
pending patent application. This combination data is
operated on by the combination decode network to de-
termine the validity or invalidity of the combination
data for operating a controlled latch 24. In addition the
signal indicative of a valid or invalid identification
number is derived from an auxiliary circuit which may
be the printer for signaling the validity of the key iden-
tification number. This signal indication of the identifi-
cation number is also applied to the combination de-
code network 23. The output of the network 23 may be
indicative of a wrong combination for unlocking or op-
erating the latch 24 or a correct code signal for operat-
ing the latch 24. The correct code signal results only
when the combination data is correct and the L.D. data
signals are not signaled as being invalid or void. The
correct code signals and the wrong combination signals
may also be coupled to the central recorder 13 along
with the remaining station signals.

The central recorder 13 for the purposes of FIG. 3
may be the printer described hereinabove which allows
the control of the validity of the I.D. numbers to be ef-
fected. Specifically, the printer described in the co-
pending application from the Hecon Corporation may
be employed. The printer disclosed in the copending
application includes a patchboard for controlling the
validity of the L.D. numbers of the keys employed with
the system. The detailed description of such a printer
may be found in the aforementioned copending patent
application and which disclosure is incorporated herein
by reference. For the purposes of the present invention,
the block diagram of the essential elements of such a
printer is illustrated in FIG. 4. The L.D. data derived
from the key receptacle 20 and transmitted along the
cable 10 may be applied to the L.D. decode network 30
associated with a printer 31. The L.D. decode network
decodes the binary coded key identification data bits

10

20

25

30

35

40

45

50

55

60

65

8

and applies it to a print control network 32. These I.D.
data bits are received by the print control network 32
in combination with a key-in signal, an address signal
and the wrong combination signal transmitted along
the cable 10. This information then is applied to the
print wheels and print hammer illustrated as the block
33 for printing out the desired information as described
in said co-pending patent application. The 1.D. decode
network 30 is arranged with an 1.D. void element 34 for
sensing the key identification numbers that are invalid
or void or to be rendered invalid for operating the con-
trolled latch 24. This structure and operation is also
discussed in the aforementioned copending patent ap-
plication in detail.

Now referring to FIG. 5, a transmitter 11-L incorpo-
rating a *“line-in use” inhibit signal will be described. It
will be recognized that with a multiplicity of stations
coupled to the cable 10 and the use of a central re-
corder 10 for recording the signals transmitted along
the cable that a number of stations may seize the cable
10 at the same time. For this purpose a transmitter
11-L is provided in accordance with the present inven-
tion for generating an *‘in use” signal that is coupled to
all of the other transmitters 11-L coupled to the cable
10 to prevent the transmission of information from the
other stations until after the station that has first seized
the cable 10 has terminated its transmission. For this
purpose each of the transmitters 1I-L are provided
with a priority timing circuit for providing a time con-
trolled sequence in which the multiplicity of stations
that have seized the cables will transmit the informa-
tion to the recorder 13. In accordance with this modifi-
cation, the station which has the highest priority will
seize the line first and when its signals are terminated
or fade away the station having the next highest priority
will be activated to allow its locally generated signals to
be transmitted along the cable and in seizing the cable
transmits an “‘in use’’ signal to inhibit the other stations
that may have been activated but have a lower priority.
Assuming, then, that a station is provided with an alarm
switch 14 for manually actuating the transmitter 11-L,
the signal generated by the operation of the switch 14
is coupled to a priority timing circuit 40. The pricrity
timing circuit controls the conduction of a switching
circuit 41 for transmitting signals. The switching circuit
41 is coupled to the station address signal generator 17
for generating and transmitting the desired signals to
the cable 10. In this instance, an additional line is pro-
vided from the generator 17 for generating the *‘in-use™
output signal. This “in-use” signal is coupled by means
of the isolating diode 42 to the “in-use” line of the
cable 10 which transmits the *‘in use” signal to all of the
other transmitters 11-L coupied to the cable. The “‘in-
use” signal is also coupled to a local inhibit circuit 43
which coacts with a remote inhibit circuit 44, which is
responsive to the ““in-use” signals received from the ca-
ble. The remote inhibit circuit 44 is provided for con-
trolling the activation of the priority timing circuit 40.
When the inhibit circuit 44 is activated, the priority cir-
cuit 40 is de-energized or non-conductive and there-
fore the switching circuit 41 is maintained in its normal
non-conductive condition. The inhibit circuit 43 is cou-
pled to be responsive to the ‘‘in use” output signal from
the local address signal generator 17 and is derived di-
rectly therefrom. Specifically, it is coupled to the line
46 on the opposite side of the diode 42 from the “in-
use” lead wire 45 for the remaining stations on the
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cable 18. The purpose of the local inhibit circuit 43 is
to prevent the “in-use” signal from turning off its own
transmitter 11-L in response to the local generation of
an in-use signal as would normally occur but for the
provision of such circuitry.

The priority timing circuit 40 controls the operation
or the conductive condition of the switching circuit 41
and thereby controls the geneation of the address sig-
nals to be transmitted along the cable 18. The priority
circuit 40 is a timing circuit which may be an R-C tim-
ing circuit that is arranged to have a preselected time
constant relative to the time constants for the priority
circuits provided at the other stationis coupled to the
cable 10. When no external or remote inhibit signals
are applied to the inhibit circuit 44, the timing circuit
40 will be activated and after the preselected time in-
terval it will be timed out to allow the switching circuit
41 to conductively respond to the signal provided from
the priority circuit 40. The time constants for the prior-
ity circuits 40 of each of the transmitters 11-L, then,
automatically control, when activated, the priority or
sequence in which the signals are transmitted along the
cable 10 in the event that a plurality of signals seize the
cable simultaneously or in a time overlapping relation-
ship. The control of the transmission of the signals
when stations do seize the cable 10 in a time over-
lapped relationship is afforded by the “in-use” signal
coupled to all of the stations on the cable 10 to prevent
the energization of timing circuit 40 until after the
cable 10 is free.

From the above-described structure, the operation of
the transmitter 11-L should be evident. In summary,
however, it will be noted that the transmitter 11-L will
be actuated through the operation of the alarm switch
14 for coupling a signal to the priority timing circuit 40.
If no other station has seized the cable 10, then, no sig-
nal will appear on the “in-use” signal line 45 to activate
the inhibit circuit 44. Accordingly, after the circuit 44
iy activated, the timing circuit is rendered operative so
that with the elapse of time interval selected for the cir-
cuit 40, the switching circuit 41 will switch to its con-
ductive state and provide an output signal to the ad-
dress signal generator 17. The signal received from the
circuit 41 will cause the address signals to be generated
and transmitted from the network 17 along a cable 10
to the recorder 13. At this time, the “in-use” signal is
generated and transmitted to the other stations coupled
to the cable 10 through the diode 42. At this same time,
the “in-use’ signal will appear on the local *‘in-use”
lead wire 46 for activating the inhibit circuit 43. This
circuit will prevent the operation of the inhibit circuit
44 and allow the transmitter 11-L to continue to trans-
mit its signals until it completes its transmission. It will
also be recognized that in the event that none of the
other stations on the cable 10 is transmitting at a time
when the alarm switch 14 is activated that no “‘in-use”
signal will appear on the lead wire 45 to activate the in-
hibit circuit 44. If there is an “in use” signal on line 45,
it will prevent the signal generated through the opera-
tion of the alarm 14 from activating the priority timing
circuit 40 and thereby prevent the generation of the
signals from the other stations at this same time. The
priority circuit 40 will be activated when the “in-use”
signal appearing on line 45 terminates to allow the
transmission in the usual fashion. It should also be rec-
ognized that if during the time interval that the priority
timing circuit 40 is being inhibited and another station
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attempts to seize the cable 10 that the transmission
from the plurality of activated stations will be con-
trolled or governed by the time constants of the circuits
40 for the individual stations or transmitters 11-L.
Stated differently, the sequence of tramsmissions is
solely and automatically under the control of the timing
circuits for each of the stations to allow the stations to
transmit sequentially without overlapping in time and
thereby not lose any information.

It will be recognized that under certain conditions, a
signal at a particular station that is utilized to activate
the transmitter will be generated so quickly that the in-
formation will be lost if it cannot immediately seize
cable 10. For example, if a door is being monitored at
one of the remote stations, the door may open and
close so fast that the operation of the door may never
be recorded or a signal transmitted along the cable 10.
To this end, the embodiment of FIG. 6 incorporates a
memory feature for storing the fact that there has been
a change of condition at a particular station such as the
opening and closing of a door. The memory element is
identified in FIG. 6 in dotted outline as the element 50.
The memory element 50 comprises a bistable switching
circuit or flip-flop 51 having its “‘set” input lead 52 cou-
pled to the output of a differentiator circuit 53. The
input circuit to the differentiator circuit 53 may be cou-
pled to a switch 54 for sensing the opening and closing
of a door as illustrated in FIG. 6. For this purpose such
a switch is powered from the power leads of the cable
10 as in the other embodiments. The operation of the
door, then, is effective for operating the switch 54 for
providing a signal to the differentiator circuit 53 for
triggering the “set” input 52 of the flip-flop 51 and
switching the state thereof. The flip-flop element 51 is
normally in its “reset” state. Accordingly, as illustrated
in FIG. 6, the “set” section of the element 51 is nor-
mally non-conductive and the “‘reset’” normally con-
ductive. The output signal from the “set” element of
the flip-flop 51 is coupled as an input to the switching
circuit 41 and normally functions to inhibit the opera-
tion of the circuit 41 when the latter is in the “reset”
condition. A “reset” input 56 is coupled to allow the
flip-flop element 51 to be reset to its normal state from
the “set” state. The “reset” input 56 is pulsed through
an inhibit circuit §7 coupled to be responsive to the
output signal from the switching circuit 61. The flip-
flop 51 will be reset after the signal from the switching
circuit 61 has terminated to prepare the station for the
next operation. It will be noted that the transmitter
11-L is structurally organized as in the embodiment il-
lustrated in FIG. § to include the inhibit circuits 43 and
44 for controlling the timing circuit 0. The output of
the timing circuit 48 is coupled in combination with the
signal from the flip-flop element 51 appearing on the
lead wire 55 therefor. The arrangement illustrated in
FIG. 6 is adapted to allow an electrical key to be em-
ployed in the system including keys of the type de-
scribed hereinabove. As illustrated, however, the con-
tacts provided for implementing the use of an electrical
key are connected together by means of jumpers 58
and 62. The jumper 58 connects the output of the
switching circuit 41 as an input signal to a differentiator
59 coupled to the switch 60. The differentiator 59 and
switch 60 comprise the output switching circuit from
the transmitter 11-L and are enclosed in the block illus-
trated in dotted outline and identified as the block 61.
The output of the switching circuit 61 or, specifically,
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the output from the switch 60 is coupled to the further
jumper 62 for coupling to the address generator 17 for
activating same. The jumper 62, as in the case of the
jumper 58 is provided for shorting the contacts that
may be employed for the use of an electrical key. The
output of the circuit 61 is also coupled by means of the
lead wire 63 as an input to the inhibit circuit 57 for re-
setting the flip-flop 51. A local *‘in-use” signal is also
derived from the circuit 61 and coupled by means of
lead wire 46 to the local inhibit circuit 43.

The operation of the circuit of FIG. 6 including the
memory element 50 is merely modified relative to the
operation of the embodiment of FIG. 5 for the purpose
of monitoring and signaling the operation of a door and
to store the information representative of the door op-
eration and to provide the stored information to the
transmitting circuit at a time when the cable 10 is not
seized by any other stations and allow it to be transmit-
ted in the usual fashion. For this purpose, when a door
is quickly opened and closed, the switch 54 is operated
and the signal provided thereby is differentiated by the
circuit 53. The output of the differentiator 53 switches
the flip-flop 51 to the “set” state and provides a signal
on the lead wire 55 for removing the inhibiting signal
from the switching circuit 41. The flip-flop §1 is main-
tained in its ‘“‘set” state until it is reset by the signal ap-
pearing on the lead wire 56. It will be recognized that
if an “in-use” signal appears on the lead wire 45 that
the priority timing circuit will be inhibited and no sig-
nals will be generated from the station 11-L. If it is as-
sumed that the “in”’ use signal on lead wire 45 has been
terminated, the priority timing circuit 4¢ will then be
activated. At this time, with the flip-flop 51 in the “‘set”
state, the signal on the lead wire 55 is not inhibiting the
operation of the switching circuit 41. Therefore, with
all external inhibits turned off the circuit 44 will not
prevent the operation of the timing circuit 4¢ nor will
the storage state of the flip-flop 51 prevent the switch-
ing circuit 41 from being activated. Accordingly, with
the timing out of the circuit 40, the state of the circuit
41 will be switched to trigger the system and generate
the necessary signals from the transmitter 11-L. Specif-
ically, the output signal coupled to the differentiator 59
will provide output signais on the lead wire 63, the “in
use” lead wire 46 and by means of the jumper 62 to the
address generator 17. The address signals then will be
transmitted along the cable indicative of the fact that
the door had been operated. The output signal from the
switch 66 appearing on the lead wire 63 is coupled to
the inhibit circuit 57 for switching the flip-flop 51 to its
reset state. The inhibit circuit 57 is provided to prevent
the resetting of the flip flop 51 until after the pulse ap-
pearing at the output of the switching circuit 60 has ter-
minated. After this time interval, the inhibit circuit 57
will allow the reset pulse on lead wire 56 to be coupled
to the flip-flop 51 and it will be reset. With the resetting
of the flip-flop 51 the inhibit signal will again appear on
its output lead wire 55 to prevent the operation of the
circuit 41.

It should also be recognized that in the embodiment
of FIG. 6 the arrangement is illustrated for detecting
the quick opening and closing of the door by means of
a switch 54. As illustrated in FIG. 1, a sensor such as
a fire sensor may be employed for detecting an over-
heated condition in lieu of the switch 54. In this in-
stance, the power lead identified as the +E lead may in-
clude an alarm switch or a sensor in series with the lead
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+E for activating the differentiator 53 and recording
the fact that the alarm or sensor has sensed a prese-
lected condition. The alarm or sensor will be coupied
to point B and the switch 54 will be omitted. The opera-
tion of the system will then be the same as the opera-
tion described hereinabove.

Now referring to FIG. 7, the arrangement for control-
ling a latch by means of an electrical key will be de-
scribed. It should be understood that if a latch or-a door
is being controlled by means of an electrical key 20 that
the memory element 50 described in combination with
FIG. 6 will not be employed. For this purpose, the key
20 will have two sides having conductive segments re-
corded thereon. One side of the key identified in FIG.
7A as side I will be used as a switch, while the other side
will be used to derive the 1.D. information therefrom.
This latter disc is illustrated in FIG. 7B and is identified
as side II. For the purpose of utilizing an electrical key
20 the jumpers 58 and 62 described. in combination
with the embodiment of FIG. 6 are omitted as well as
the memory element 50. The contacts 41° and 59'
which were connected together by means of the jumper
58 are electrically connected by means of side I of the
key 20. The jumper 62 normally connects 60° with con-
tacts 17* and this connection is made by means of side
II of the key as illustrated. The arrangement is such,
then, that the output of the switching circuit 41 is con-
nected to contact 41° which will be connected to the
key receptacle 21 for powering the key 20 so that the
key-in segment recorded on the key 20 will be coupled
to the terminal 59! and thereby effectively operate in
the same fashion as the jumper 58. Accordingly, the
signal appearing at the output. of the switching circuit
41 will appear at the input of the differentiator circuit
59 and consequently at the switching circuit 68. The
output terminal 60° for the circuit 6¢ will now be cou-
pled back to the key receptacle 21 to power the L.D.
segments on the key 20 so that the I.D. bits may be cou-
pled to the 1.D. isolating diode network 22. The output
of the network 22 will be coupled to the printer as pre-
viously described.

A conductive segment is also provided on the key 20
for jumping to the contact 17! which is coupled to the
input of the address generator 17 upon receiving a key-
in signal for providing a corresponding key-in or “in
use” output signal from the address generator 17. The
combination data is derived from the key receptacle
and applied to the combination decode element 23 for
controlling the controlled latch 24 as previously de-
scribed. It should be evident, then, that the employ-
ment of a key 20 in the network will function essen-
tially as discussed in conjunction with the embodiments
of FIGS. 5 and 6 with the exception that a key L.D. sig-
nal will also be transmitted along the cable 10.

The detailed circuit diagram of the transmitter hav-
ing the “in use” signal capabilities and the memory ca-
pabilities are illustrated in FIG. 8. The circuits of FIG.
8 will first be described in its structural organization
and operation without reference to the memory ele-
ment 50. FIG. 8 illustrates the typical circuit configura-
tion for a transmitter 11-L. In this arrangement, the pri-
ority timing circuit 40 comprises the capacitor 40C
connected in series with paraliel combination of the re-
sistive elements 40R. The capacitor 40C is connected
to the output electrode of the transistor switching cir-
cuit 70 for the inhibit circuit 44. The inhibit circuit 44
is illustrated as a transistor switch 70 having its emitter
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electrode connected with a diode 71 coupled to one
terminal of the capacitor 48C in common with the ter-

minals of resistors 40R. The remaining terminal of the .

capacitor 40C is connected to ground potential. The
base electrode for the transistor 70 is connected by
means of a resistor 72 to ground and has an input signal
resistor 73 also coupled to the base in common with the
output electrode for the transistor switch 74. The input
resistor 73 is coupled to a line “in use” inhibit line 45
to receive the “in use” signals from the remaining sta-
tions. The inhibit circuit 43 comprising the transistor
switch 74 is coupled to the output of the switch 60 by
means of the lead wire 46. The lead wire 46 is coupled
to the base electrode of the transistor 74 by means of
a series resistor 75 and a parallel dropping resistor 76
coupled between the base side of the lead wire 46 and
ground potential. The transistor 74 for the “‘local” in-
hibit circuit 43 is normally in a non-conductive condi-
tion and is rendered conductive when the in-use signal
is coupled from the switch 60 onto the lead wire 46.
This signal inhibits all of the other ‘““in-use” signals that
may be coupled to the transistor 70 and protects turn-
ing off the transmitter 11-L -once it is activated for
transmitting signals. This inhibiting action results from
the application of the output signal from the transistor
switch 74 to inhibit the switching action of the transis-
tor 70.

The inhibit circuit 44 includes the transistor switch
70 and is coupled to be responsive to an “in-use” signal
.appearing on lead wire 45 from the other stations for
preventing the generation of a signal from the transmit-
ter 11-L. The transistor switch 70 is coupled to the
transistor switch 77 by means of the R-C timing circuit,
40C and 40R. Once the transmiiter is activated for gen-
erating station signals by a switch or otherwise, the
transistor 77 will be in a conductive condition. This will
inhibit the switching of the transistor 78 coupled
thereto and thereby prevent the coupling of a signal
from the transmitter. When the transistor 70 is ren-
dered non-conductive as a result of the fading of the
“in-use”’ signals, the priority timing circuit will be acti-
vated. This will result in the capacitor 40C discharging
through the resistor 40R and eventually will reach a
voltage level to render the transistor 77 non-
conductive. When this occurs the transistor 78 will be
rendered conductive. When the transistor switch 78 is
rendered conductive for a predetermined interval it
will cause the capacitor 79 coupled to the contact 59!
to charge up. The capacitor 79 in combination with a
resistor 80 comprises a differentiating network 59. The
differentiated pulse from the differentiating network 59
is coupled to the switching element 60 illustrated as the
transistor switch 81. The transistor switch 81 has its
emitter electrode connected to the contact 60° and also
to the local “in-use’’ léad wire 46. The other contact
connected by the jumper 62 is the contact 17' and func-
tions as the input terminal for the address generator 17.
The address generator 17 includes a plurality of diodes
17D arranged in the 8-4-2-1 binary format for gener-
ating address signals to be coupled to the individual
conductors of the multi-conductor cable 10 as previ-
ously described. The collector electrode for the transis-
tor 81 is coupled by means of the lead wire 82 to the
positive source of potential derived from cable 10. The
signal applied to an “in-use” diode 83 is coupled to the
other stations coupled to the cable 10 as well as being
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coupled onto the lead wire 45 for coupling to its own
remote inhibit circuit 44.

The operation of the above described circuit is as
previously described. It will be assumed that the alarm
switch 14 is coupled to the terminal B for applying the
voltage source from the cable 10 to the lead wire iden-
tified as +E when operated. The operation of the switch
14 will power the circuits for signaling the necessary
data to be transmitted along the cable 10. In this em-
bodiment the jumpers 58 and 62 are utilized to com-
plete the circuits through the transmitter 11-L. If none
of the other stations has seized the cable 10, there will
be no “in-use” signal appearing on line 45 and there-
fore the inhibit circuit 44 will be maintained in a non-
conductive condition. It will be recognized that if one
of the other stations has seized the cable 10 that the
transistor 70 for the inhibit circuit 44 will be rendered
conductive until the other station has terminated its
transmission thereby preventing transmission until the
“in-use”” signal has faded. When this occurs the transis-
tor 70 will be rendered non-conductive. With the tran-
sistor 70 switching off the capacitor 40C will be dis-
charged through the resistors 40R and switch the tran-
sistor 77 to a non-conductive condition at the end of
the R-C time interval selected. With the switching of
the transistors 77 to the non-conductive condition the
transistor 78 will be rendered conductive and a pulse
will be applied to charge up capacitor 79. The capaci-
tor 79 will discharge through the resistor 80 for trigger-
ing the transistor switch 81. The pulse from the transis-
tor 81 will be sent by means of the jumper 62 to the ad-
dress generator 17, as previously discussed. It will also
be noted that a further signal identified as the alarm sig-
nal may be coupled to the cable 10 by means of an
alarm diode 84 and is coupled to be responsive to a sig-
nal appearing at terminal 17%,

When the memory element 50 is employed the cir-
cuit will be modified so that there is a direct circuit
connection from the point B in the memory circuit 51
to the switch 54 for triggering the flip-flop 51. (Switch
14 is omitted). This signal will be differentiated by the
R differentiator network 53 for rendering the transis-
tor 85 of the flip-flop element 51 conductive from its
normal non-conductive state. The transistor 85 is ar-
ranged in a flip-flop configuration with a transistor 86.
The transistor 86 is normally arranged in a conductive
condition and has a feedback circuit from its collector
electrode coupled to the base electrode for the transis-
tor 85. When the transistor 85 is rendered conductive,
then, the transistor 86 is rendered non-conductive or in
a high voltage state. In the same fashion, a feedback
circuit from the transistor 86 will maintain the transis-
tor 85 in its conductive condition. The lead wire 55
from the flip-flop element 51 is normally employed to
supply current to the base of the transistor switch 77 to
maintain it in a conductive condition and thereby in-

hibit the operation of the transistor 78 and thereby the

generation of signals from the station. This condition
prevails until the flip-flop is switched to its “set” condi-
tion. When the transistor 85 is rendered conductive this
circuit no longer supplies current through the resistor
87 and the diode 88 to keep the transistor 77 in a con-
ductive condition and will therefore remove the inhibit
signal at the transistor 78. The transistor 85 is in a con-
ductive condition when the switch 54 is operated to
place the flip-flop 51 in the “set” state. When all of the
other stations have terminated their transmission, then,
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the transistor 70 for the inhibit circuit 44 will be ren-
dered non-conductive and the timing capacitor 40C
will discharge through the resistor 40R and in accor-
dance with the time constant for the circuit, it will now
render the transistor 77 non-conductive. This will
cause a signal to be coupled through the transistor 78
to the switching circuit 81 as previously described. At
this time also a signal from the transistor switch 81 is
fed back by means of the lead wire 63 to the flip-flop
51 for resetting it to its normal condition. For this pur-
pose the lead wire 63 is coupled to a transistor inhibit
circuit 57 which is coupled to a series reset circuit 56
connected to the reset input for the flip-flop 51. The
reset circuit 56 comprises a series combination of the
resistor 89 and the diode 99. One terminal of the diode
90 is coupled into the input circuit for the transistor 86
for resetting the latter while the free end of the resistor
89 is coupled to the emitter electrode for the transistor
78. With the rendering of the transistor 78 conductive
and the triggering of the switch 81, the current would
be supplied to the transistor 86 for switching the flip-
flop to its normal reset state but for the provision of the
inhibit circuit 57. The inhibit circuit §7 includes a tran-
sistor switching circuit 91 coupled intermediate the re-
sistor 89 and the diode 90 for controlling the conduc-
tion of the reset circuit §6. This circuit is defined so
that the inhibit circuit 57 prevents the reset circuit 56
from being operative until a pulse from the switch 81
is terminated. At this time the flip-flop 51 will be reset
and the memory will be in the correct state for accept-
ing and storing the next signal to be generated.

As described hereinabove, the station 11-L may be
employed with an electrical key rather than the
switches 14 or memory 50. For this purpose, FIG. 8 il-
lustrates the relative locations (in dotted outline) of the
two sides of a key 20 as it would be employed in the de-
tailed circuit. The terminal B would be connected di-
rectly to the power lines of the cable 18 with the power
application to the circuits being controlled through the
insertion of a key 20 into its receptacle 21. The afore-
mentioned side I of the key 20 would jumper the con-
tacts 41° and 59 (the jumper 58 having been previously
removed). When the “in use” signals faded, transistor
77 would be rendered non-conductive and transistor 78
conductive and the operation of the remaining circuits
would be as described hereinabove with particular ref-
erence to the modifications of the circuit illustrated
and described in conjunction with FIGS. 7.

What is claimed is:

1. A single cable signaling system comprising

a plurality of signaling stations each including indi-
vidual means for generating a control signal for
transmission to a central station,

a single cable coupled to each of the signaling sta-
tions for transmitting the generated control signal
from each of the signaling stations to a central sta-
tion, and

priority timing means for controlling the priority of
transmission of control signals from said plurality
of signaling stations when said plurality of signaling
stations are simultaneously actuated, said priority
timing means producing a different time delay at
each of said plurality of stations with the length of
said time delay at each of said plurality of stations
establishing a time controlled sequence in which
said control signals from said plurality of signaling
stations are transmitted to said central station.
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2. A single cable signaling system as defined in claim
1 wherein said control signal generated at each of said
signaling stations is a signal for identifying the signaling
stations.

3. A single cable signaling system comprising

a plurality of signaling stations each including indi-

vidual means for generating signals for transmis-
sion to a central station, ’

a single cable coupled to each of the signaling sta-

tions for transmitting the generated signals to a
central station,
priority timing means producing a time delay at each
station for establishing a time controlled sequence
in which a plurality of signal generating means ac-
tuated at substantially the same time transmit their
respective generated signals in an order deter-
mined by the length of the time delay produced at
each station,
said individual signal generating means generating
signals for identifying the signaling stations, and

at least one of the stations including key means for
manually actuating the signal generating means
and for generating unique key means user identifi-
cation information for coupling to the cable for
transmission thereby.

4. A 'single cable signaling system as defined in claim
3 wherein the central station includes means for print-
ing out the signals transmitted along the cable.

5. A single calbe signaling system as defined in claim
3 wherein each of the individual signal generating
means includes means for transmitting a cable *‘in use”’
signal to each of the other stations during transmission
to said central station to maintain the other stations in
a non-transmitting condition to prevent the simulta-
neous transmission of signals along the cable and allow
the signals of the other stations to be transmitted under
the control of the priority timing means when the “in
use” signal is terminated.

6. A single cable signaling system as defined in claim
5 wherein the individual signal generating means in-
cludes means coupled to be responsive to its own indi-
vidual “in use” signal to prevent the termination of its
own signal generating means.

7. A single cable signaling system as defined in claim
5 including means for operating the signal generating
means and wherein at least one of the signaling stations
include memory means connected to be responsive to
means for actuating the signal generating means and
recording the actuation of same to allow the signal gen-
erating means to be operative in response to the stored
information in the memory means after the cable is free
for transmission.

8. A single cable signaling system as defined in claim
7 including means for automatically resetting the mem-
ory means upon termination of the signal generating
means.

9. A single cable signaling system as defined in claim
3 wherein the priority means comprises timing circuit
means.

10. A single cable signaling system as defined in
claim 9 wherein the timing circuit means comprises
R-C timing circuit means.

11. A single cable signaling system comprising

a plurality of signaling stations each including indi-

vidual means for generating station identification
signaling information and means for actuating the
generating means,
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a single cable coupled to each of said signaling sta-
tions for transmitting the signaling information,
recording means coupled to the cable for receiving
and recording the signaling information transmit-

ted thereto,

said actuating means of at least one of the stations in-

cluding key means for manually actuating the sig-
nal generating means upon activation of said one
station by said key means, and wherein the key
means of at least one station comprises a coded key
having preselected control actuation recorded
thereon for actuating the signal generating means
and having unique key identification information
recorded thereon, the unique key identification in-
formation being coupled to the cable for transmis-
sion to the recorder only when the station identifi-
cation information is generated.

12. A method of monitoring a plurality of indepen-
dent stations with a common recording station com-
prising

coupling a single cable to a plurality of signal gener-

ating stations,

transmitting the signals generated at each station to

a common point :along the cable,

recording at the common point each of the signals

transmitted along the cable,

providing a different transmission time delay to each

of the independent stations according to a prede-
termined priority established at each of said sta-
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tions,
controlling the transmission of the signals to be re-
corded in a preselected timing priority to allow a
station that is transmitting to prevent transmission
from the remaining stations and once the transmit-
ting station has finished transmitting to allow the
remaining stations that are actuated substantially
simultaneously to transmit, and
sequentially transmitting said signals from said re-
maining stations in accordance with the duration of
the different transmission time delays provided at
each station to allow the remaining signal generat-
ing stations each to transmit their respective signals
at different times as determined by said different
time delays to provide a predetermined sequence
of transmission determined by the length of said
time delays associated with said remaining stations.
13. A method of monitoring a plurality of indepen-
dent stations as defined in claim 12 including storing a
station actuating signal occurring while signals are
transmitted along the cable for a time interval to allow
any signals transmitted along the cable to be recorded
and then releasing the stored signal at a time when the
cable is free to transmit if for recording.
14. A method of monitoring a plurality of indepen-
dent stations as defined in claim 12 including transmit-
ting a signal by a station to itself to prevent the termina-

tion of its own signal along the cable.
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