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MONITOR FOR DETECTING CONFLICTING 
TRAFFIC CONTROL SIGNALS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to electronic'devices and more 

particularly to an electronic monitor for detecting con 
?icting traffic signals in a traf?c control system. 

2. Description of the Prior Art 
Electric signaling systems are in common use at road 

way intersections to control the flow of vehicular and 
pedestrian traffic. These systems, as any electrical ap 
paratus, are subject to failures or malfunctions due to 
burned out components, worn mechanical relays, elec 
trical interference and the like. 
With the ever increasing traf?c handling problems, 

accidents, and legal actions resulting from the latter, it 
has become essential ‘that a fail-safe traffic signaling 
system be devised. 
Some failures or malfunctions of traffic signaling sys 

tems result in con?icting proceed signals appearing at 
the signal heads or semaphores. A conflicting condition 
or signal may be defined as one which results in inter 
secting traffic patterns being signaled to proceed simul 
taneously. For example, one type of a con?icting con 
dition would be when the semaphores of two or more 
intersecting roads are simultaneously displaying green 
lights or any other form of proceed signals such as turn 
arrows, amber lights, pedestrian walk and the like. 
For fail-safe operation of the semaphore system when 

con?icting conditions occur it is necessary to monitor 
the proceed signals, detect when a con?ict occurs and 
take appropriate action such as switching the system to 
a ?ashing mode of operation. 

It is also desirable in some instances to restore the 
semaphore system to normal operation if the con?ict 
clears. This feature is known to those skilled in the art 
of traf?c engineering as Auto-Scan. 
Many problems exist in the development of a sema 

phore con?ict monitor. One of these problems results 
from random RF. signals or other electrical interfer 
ence which may cause undesirable operation of the 
equipment. Another problem is developing a monitor 
which may be easily modi?ed to handle the variety of 
signal combinations required to handle differing traffic 
problems at various intersections. 
Monitoring devices have been devised which due to 

expense, in?exibility and the like have not ‘received 
wide acceptance. 
One particular prior art device has the capability of 

monitoring four proceed signals, thus multiple road in 
tersections must employ a plurality of these monitors. 
This same prior art monitor lacks versatility, that is, a 
different monitor must be employed at each intersec 
tion which varies from the normal signaling combina 
tions. The Auto-Scan feature of this prior art monitor 
is not a fully automatic system. When a con?ict occurs, 
the prior art monitor will switch the semaphore to a 
?ashing mode and trigger an external clock. At the ex 
piration of a predetermined time, the monitor restores 
normal operation to the system, and if the con?ict still 
exists will switch the semaphore to the ?ashing mode 
once again. 

In view of the foregoing, the need exists for a new and 
useful semaphore con?ict monitor which is capable of 
monitoring a complex road intersection, lends itself 
readily to modification for handling various signaling 
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2 
combinations, is completely isolated from R.F. signals 
and other electrical noise, and has a completely auto 
matic Auto-Scan feature. 

SUMMARY OF THE INVENTION 

In accordance with the invention, a new and useful 
semaphore con?ict monitor, or monitoring circuit for 
use in traf?c handling systems is disclosed. 
The semaphore con?ict monitor of the present inven 

tion comprises a plurality of optically coupled sensors 
for sensing the traffic proceed lights. Each of the sen 
sors produce a signal when the proceed light it is moni 
toring is receiving power. The output signals of the sen~ 
sors are routed through a program area which is modi? 
able to adapt the monitor to various signaling combina 
tions. The sensor output signals are routed through the 
program area to a detector logic circuit. When a con 
flict is detected by the detector logic circuit an output 
signal results which is optically coupled to the traffic 
control system and causes it to switch to emergency 
operation. 
The output signal from the detector logic circuit is 

also routed to an Auto-Scan circuit of the monitor. The 
Auto-Scan circuit of the monitor senses when a con?ict 
clears and allows the user to preselect the number of 
times the traf?c control system will be allowed to re 
turn to normal operation after a number of conflicts 
have occurred and cleared. 
A lock-up mode of operation is available to the user 

which will not allow the traffic control system to return 
to normal operation after an initial con?ict has oc 
curred. A ?rst reset mode is also available which allows 
restoration of normal operation a predetermined num 
ber of times after the con?icts have cleared. A second 
reset mode available to the user is to allow normal 
operation of the traffic control system to be restored 
after each con?ict that occurs has cleared. 

Accordingly, it is an object of this invention to pro 
vide a new and useful semaphore con?ict monitor. 
Another object of this invention is to provide a new 

and useful semaphore con?ict monitor which is com 
pletely isolated from random RF. signals and other 
types of electrical interference. > ‘ 

Another object of this invention is to provide a new 
and useful semaphore conflict monitor which is easily 
modi?ed to adapt the monitor to handle different sig 
naling combinations employed in various traffic control 
systems. 
A further object of this invention is to provide a new 

and useful semaphore con?ict monitor which is capa 
ble of monitoring the proceed signals of multi-roadway ‘ 
intersections. 
A further object of this invention is to provide a new 

and useful semaphore con?ict monitor which is pro 
vided with a plurality of preselectable fully automatic 
operating modes of Auto-Scan circuitry. 
'The foregoing and other objects of this invention, the 

various features thereof, as well as the invention itself, 
may be more fully understood from the following de 
scription when read in conjunction with the accompa 
nying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

The FIGURE of the drawing is a schematic diagram 
illustrating the semaphore con?ict monitor of the pres 
ent invention connected to a fragmentary schematic 
view of the traffic control system. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A semaphore system 9 or traffic control system 
which is normally located at intersections to control ve 
hicular and pedestrian traffic is operated by an a.c. 
switching device 10, sometimes referred to as a con 
troller. The controller 10 applies power in a predeter 
mined timed sequence to a series of busses 11 con 
nected in the conventional manner to signal heads or 
semaphores (not shown). 
A semaphore conflict monitor 12 of the present in 

vention may be connected to the semaphore system 9 
in various ways to sense when the lights of the sema 
phores are receiving power. As shown in the drawing, 
a wire 13 is connected to each buss l1 and is routed to 
a con?ict detector means 14. 
The conflict detector means 14 may be an analog de 

tector device which would monitor voltage levels. 
However, a problem of random RF. signals, which may 
be present at intersections, would require that exten 
sive ?ltering be employed to prevent the R.F. signals 
from causing erroneous detections. 

In the preferred embodiment of the present inven 
tion, the con?ict detector means 14 is designed to iso 
late the inputs to the monitor from random RF. signals 
or any noise which may be generated within the sema 
phore system 9. 
To accomplish the input isolation, the conflict detec 

tor means 14 is provided with a plurality of optically 
coupled sensors 15a through l5n, there being one sen 
sor 15 for each proceed signal of the semaphore to be 
monitored. In some instances it may be desirable to 
couple two or more proceed signals from a semaphore 
through an OR-gate (not shown) to each of the sensors 
15. This would reduce the number of sensors required. 
Each of the sensors 15 is adapted to produce an out 

put signal when their respective semaphore proceed 
signals are receiving power. 
The sensors 15 are fully disclosed in a copending US. 

Patent application entitled Optical Coupling Circuit, by 
Reed A. Newmeyer, filed Sept. 27, 1971, Serial Num 
ber 183,965, which issued on Sept. 12, 1972 as U. S. 
Pat. No. 3,691,403. Therefore the sensors 15 will be 
only brie?y described herein. 
The sensors 15 are connected to the busses 11 as pre 

viously described and are adapted to operate on a full 
wave a.c. input signal or either polarity of half-wave 
a.c. input. The input signal to the sensors 15 is em 
ployed to excite a light emitting device 15'. Radiated 
light from the light emitting device impinges on a 
photo-sensitive device 15'' which in response thereto 
produces a signal. The signal from the photo-sensitive 
device is coupled to a turn-on delay circuit (not shown) 
which delays turn-on signals but does not delay turn-off 
signals. The turn-on delay feature prevents overlapping 
of signals from causing erroneous con?ict signals 
within the monitor 12. 
The output signals from the sensors 15a-15n are 

routed through a program area 16. The program area 
16 is in the form of a wiring matrix which may employ 
a plurality ofjumper wires 17 which are repositionable 
for connecting various ones of the input terminals 17’ 
to various ones of the output terminals 17" thereof to 
allow the monitor 12 to be easily modi?ed by the user 
to monitor any signaling combinations that he consid 
ers could result in a con?ict. It should be understood 
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4 
that the jumper wires 17 are only one method of pro 
viding the programmable feature. A plug-in printed cir 
cuit arrangement in which a different printed circuit 
(not shown) could be used for the different combina 
tions would be a functional equivalent. 
The output signals of the sensors l5a-15n are routed 

through the program area 16, as previously described, 
to a con?ict logic circuit 18. The conflict logic circuit 
18 is adapted to determine if a con?ict exists between 
the output signals of the sensors 15a-l5n. An AND 
gate and OR-gate structure is employed for this pur 
pose, and there is one AND-gate for each possible con 
?icting condition. The gate structure is similar for each 
condition, therefore only a portion thereof is shown 
and described. 
For descriptive purposes, assume that sensor 15a and 

sensor 151: simultaneously produce output signals 
which is a condition indicating that a con?ict exists. 
The respective output signals from the sensors 15a and 
15in are coupled to an AND-gate 19 which is adapted 
to produce an output signal only if both of its inputs are 
simultaneously presented thereto. 

It should be noted that any of the semaphore lights 
sensed by one of the sensors 15 could be involved in a 
plurality of possible con?icting situations. Thus one 
AND-gate 19 is employed for each possible con?icting 
situation, and the output signal from each sensor 15 
may be routed to a plurality of these AND-gates. The 
output signals from the AND-gates 19 are routed to an 
OR-gate 20 which is adapted to produce a con?ict sig 
nal 21 when any single output from any of the AND 
gates 19 is presented thereto. 
The con?ict signal 21 from the con?ict logic circuit 

18 is routed to an AND-gate 23, whose other input is 
derived from a clock pulse generator 24. When the sig 
nal from the clock generator 24 and the conflict signal 
21 are simultaneously presented to the AND-gate 23, 
the clock pulse is passed through. 

In some instances, momentary con?icting signals will 
be sensed by the con?ict detector means 14. These mo 
mentary signals may result from worn or slow acting 
components within the semaphore system such as me 
chanical relays. To preventthese momentary signals 
from causing the monitor 12 to indicate a con?ict, the 
output signal from AND-gate 23 is applied to an adjust 
able con?ict delay circuit 25. The con?ict delay circuit 
25 is adjustable by the user to provide a small time 
delay (0.25 to 4 seconds) to filter out any momentary 
signals. When the output signal of AND-gate 23 is of 
sufficient duration, it will be transmitted through the 
con?ict delay circuit 25 and will set a conflict storage 
?ip-?op 26. When the ?ip-?op 26 is set its “ 1 ” terminal 
goes high and will remain in that state until reset. The 
signal present at the 1 terminal of ?ip-?op 26, when set, 
is considered the ?rst signal produced thereby. 
The output from the con?ict storage flip-flop 26 is 

coupled to an interface circuit 27 which is adapted to 
react to the high output signal from the ?ip-?op 26. 
When the interface circuit 27 is activated, it pro 

duces an optically coupled output signal which is em 
ployed to take appropriate action within the semaphore 
system 9. By way of example, the appropriate action 
may take the form of bypassing the controller 10 with 
an emergency ?asher unit (not shown). 
As seen in the drawing, the optical coupling is ac 

complished within the interface circuit 27 by a light 
emitting device 28, the radiation from which impinges 
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on a photo-sensitive device 29. The photo-sensitive de 
vice 29 produces an output signal which is suitably cou 
pled to the semaphore system 9. 

It should be noted that the optical coupling accom 
plished by the interface circuit 27 isolates the output 
circuitry of the monitor 12 from random R.F. signals 
and any other electrical interference. 
The circuitry thus far described will sense a con?ict 

ing condition of the semaphore proceed signals and 
take appropriate action as described. In some instances 
these con?icting conditions will clear themselves. The 
types of con?icts which may clear themselves result 
from malfunctions of the equipment itself, from electri 
cal interference and the like. Therefore it is desirable 
to be able to detect when a con?ict clears as well as 
when one occurs, and to restore the semaphore system 
to normal operation when the con?ict clears. 
To sense if a conflict has cleared, a three input clear 

AND-gate 31 is employed which produces an output 
signal when all of the inputs applied thereto are high. 
The first input to the clear AND-gate 31 is the con?ict 
signal 21 which is routed through an inverter 22 so that 
a clear signal 30 presented to the AND-gate 31 is low 
when a con?ict exists and will go high when the con?ict 
clears. The second input to the clear AND-gate 31 is 
derived from the clock pulse generator 24 which pro 
vides the timingfl‘he third input signal to the AND 
gate 31 is applied thereto from the 1 terminal of the 
con?ict storage ?ip-?op 26, which is high when a con 
?ict exists as hereinbefore described. Therefore when 
a con?ict exists, the ?rst signal is low, the second signal 
alternates since it is the clock pulse, and the third signal 
is high so the AND-gate 31 will not conduct. When a 
con?ict clears the clear signal 30 will go high and the 
conditions necessary for conduction through the AND 
gate 31 are met. 
The output signal from the clear AND-gate 31, which 

indicates that a con?ict has cleared, is routed to control 
circuitry which includes a clear delay counter 32. The 
clear delay counter 32 may be adjusted by the user to 
provide a time delay, which for descriptive purposes 
may be adjusted within the range of 8.5 seconds to 
1,092 seconds. The clear delay counter 32 is provided 
so that the controller 10 of the semaphore system 9 
may cycle through one or more times to insure that it 
is functioning properly prior to restoring the system to 
normal operation. 

If during the delay provided by the clear delay 
counter 32 another conflict does not occur, the clear 
delay counter 32 will produce an output signal which 
may be employed to restore the semaphore system to 
normal operation. 

Restoration of normal operation to the semaphore is 
accomplished by resetting the con?ict storage ?ip-?op 
26. When reset, the output from the 1 terminal of the 
con?ict storage ?ip-?op 26 goes low, and is considered 
the second signal produced thereby which stops the 
output signal from the interface circuit 27, and thus al 
lows the semaphore system to be restored to normal 
operation. 

In some circumstances it may be desirable to not 
allow restoration of normal operation. This may be ac 
complished by complete elimination of the components 
which sense that a con?ict has cleared and elimination 
of the Auto-Scan or control circuitry so that only the 
detection and its associated circuitry remains. How 
ever, to provide a more versatile monitor and allow the 
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6 
user to select what will be allowed to occur when a con 
flict clears, a lock-up mode and at least two reset 
modes of operation are provided. 
The lock-up mode will not allow the semaphore sys 

tem to return to normal operation after an initial con 
?ict has occurred and cleared. To release the sema 
phore system from the lock-up mode requires manual 

I restoration by the user as will hereinafter be described. 
A first reset mode will allow normal operation to be 

restored, after a delay, for a predetermined number of 
times and any con?icts occurring after that will switch 
the semaphore system to the lock-up mode and further 
restoration of normal operation is prevented. 
A second reset mode allows restoration of normal 

operation each time a con?ict clears with no limit on 
the number of times this may occur. 
To accomplish the lock-up mode or the reset modes, 

the output signal from the clear delay counter 32 is 
routed to a monostable multivibrator 33, sometimes re 
ferred to as a one-shot. An output signal from the one 
shot 33 provides one input to a reset AN D-gate 37. The 
reset AND-gate 37 is similar to the previously de 
scribed clear AND-gate 31, that is, it is a three input 
device that requires that all of its inputs be high in 
order for it to conduct. The output signal from the one 
shot 33 is high, and the other two inputs to the reset 
AND-gate 37 are provided from various sources de 
pending on the reset mode selected as will be de 
scribed. - 

It may be seen in the drawing that when the reset 
AND-gate 37 conducts the con?ict storage ?ip-?op 26 
will be reset and cause normal operation of the sema 
phore system to be restored. Therefore the number of 
times which the AND-gate 37 is allowed to conduct de 
termines the reset mode. 
The lock-up mode may be accomplished in a number 

of ways by not allowing the AND-gate 37 to conduct 
and for descriptive purposes is shown as a lock-up 
mode selector switch 36 in the output line from the 
AND-gate 37. When the switch 36 is opened, an open 
circuit results thus not allowing the output signal from 
the AND-gate 37 to‘reset the ?ip-?op 26. . 
When the lock-up mode is inactivated (switch 36 

closed) the reset modes of operation are available to 
the user. , - 

When the first reset mode is selected, the ?rst signal 
is applied to the AND-gate 37 from the one-shot 33 as 
previously described. The second signal is applied to 
the AND-gate 37 from the 1 terminal of a second con 
?ict ?ip-?op 38. The second con?ict ?ip-?op 38 is a 
normally set device which is manually placed in this 
state when the monitor 12 is put into operation, or ini 
tialized, as will be described. The output signal from 
the 1 terminal of the second con?ict?ip-flop 38 is high 
when the device is in the set state. The third signal ap 
plied to the AND-gate 37 is the clear signal 30 which 
goes high when a con?ict clears. Therefore, the AND 
gate 37 will conduct under these circumstances and re 
store normal operation of the semaphore system. The 
output signal from the AND-gate 37 is also routed 
through a delay circuit 39 to reset the second con?ict 
?ip-?op 38 so that the signal from its 1 terminal goes 
low which disallows further conduction through the 
AND-gate 37. The same signal routed through the 
delay circuit 39 is employed to reset the con?ict delay 
counter 25 and the clear delay counter 32. 
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It should now be apparent that when the ?rst reset 
mode is selected, the reset AND-gate 37 will be al 
lowed to conduct once to restore normal operation to 
the semaphore system 9, and having conducted will not 
conduct again. Any further con?icts will therefore re 
sult in switching of the semaphore system to emergency 
operation which will require manual restoration. 

It may also be seen that the number of times that 
AND-gate 37 is allowed to conduct prior to its not 
being allowed to conduct again can be changed to any 
predetermined number by modifying the circuitry to 
include such devices as an event counter (not shown), 
?ip-?ops in series (not shown), or any other well 
known mechanical or electrical counting device. 
The second reset mode is adapted to allow the reset 

AND-gate 37 to conduct each time a con?ict has 
cleared. This is accomplished by applying a continu 
ously high input signal to the AND-gate 37 in place of 
the signal previously derived from the second con?ict 
?ip-?op 38. This is accomplished by a reset mode se 
lector switch 41 which may be a physical part of the 
switch 36. 
An initialize circuit 42 is provided so that the monitor 

12 may be cleared, that is, returned to its original state 
as if no con?icts have been detected. This is a manually 
operable device which allows the'user to reset the ?ip 
?op 26 and set ?ip-?op 38 when the problem causing 
the con?ict has been rectified. A predetermined time 
delay is built into the initialize circuit 42 so that on 
power-up and manual resets the data from previously 
detected con?icts will have time to clear and thus not 
interfere with the newly monitored conditions. 
While the principles of the invention have now been 

made clear in an illustrative embodiment, there will be 
immediately obvious to those skilled in the art many 
modifications of structure, arrangements, proportions, 
the elements, materials, and components, used in the 
practice of the invention, and otherwise, which are par 
ticularly adapted for speci?c environments and opera 
tion conditions and requirements without departing 
from those principles. The appended claims are there 
fore intended to cover and embrace any such modi?ca 
tions, within the limits only of the true spirit and scope 
of the invention. 
What we claim is: 
l. A monitoring circuit for detecting if con?icting 

traffic proceed signals occur in a traffic control system 
and for detecting if the con?icting condition clears, 
said monitoring circuit comprising: 

a. a con?ict detector coupled to the traffic control 
system for monitoring the traffic proceed signals 
and producing a con?ict signal upon the occur 
rence of con?icting traffic proceed signals and a 
clear signal if the con?icting condition clears; 

b. a con?ict storage ?ip-?op coupled to be set by the 
con?ict signal from said con?ict detector, said ?ip 
?op adapted to produce a first signal when in the 
set state and a second signal when in the reset state; 

c. an interface circuit coupled to said con?ict storage 
?ip-flop which upon receipt of the first signal 
therefrom signals the traffic control system to com 
mence emergency operation and upon receipt of 
the second signal therefrom interrupts the signal 
from said interface circuit to allow the traffic con 
trol system to restore normal operation; 

d. an inverter coupled to receive the con?ict and the 
clear signals from said con?ict detector; 
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8 
e. a clear AND-gate having its input signals applied 

thereto from said conflict storage ?ip-?op, and 
from said inverter, said clear AND-gate adapted to 
produce an output signal when a con?icting condi 
tion clears, said AND-gate output signal coupled to 
reset said conflict storage ?ip-?op whereby normal 
operation of the traffic control system is restored; 
and 

f. control circuitry connected to said clear AND-gate 
output for selecting if said clear AND-gate output 
signal will be allowed to reset said con?ict storage 
?ip-?op, and if so allowing selection of at least one 
reset mode. 

2. A monitoring circuit as claimed in claim 1 wherein 
said control circuitry comprises: 

a. a one-shot coupled to receive the output from said 
clear AND-gate and produce an output in response 
thereto; 

b. a first reset mode circuit adapted to allow said 
clear AND-gate output signal to reset said con?ict 
storage ?ip-?op a predetermined number of times; 

0. a second reset mode circuit adapted to allow said 
clear AND-gate output signal to reset said con?ict 
storage ?ip-?op an unlimited number of times; 

d. a reset mode selector switch coupled to said first 
and second reset mode circuits; and 

e. a reset AND-gate coupled to receive the output 
signal from said one shot, to receive the clear signal 
from said inverter, and to receive an output signal 
either from said ?rst reset mode circuit or from 
said second reset mode circuit depending on the 
preselected position of said reset mode selector 
switch, said reset AND-gate adapted to produce a 
reset output signal upon simultaneous presentation 
of the signals received thereby, the reset output sig 
nal thereof is coupled to reset said con?ict storage 
?ip-flop. 

3. A monitoring circuit as claimed in claim 2 wherein 
said control circuitry further comprises a clear delay 
counter coupled to receive said clear AND-gate output 
signal and delay its being applied to said one-shot for 
an adjustable predetermined amount of time. 

4. A monitoring circuit as claimed in claim 2 wherein 
said control circuitry further comprises a lockup mode 
selector means coupled between said reset AND-gate 
and said con?ict storage ?ip-?op for disallowing reset 
ting of said con?ict storage ?ip-?op. 

5. A monitoring circuit as claimed in claim 2 wherein 
said second reset mode circuit comprises means cou 
pled to said reset mode selector switch for applying a 
constant signal thereto. 

6. A monitoring circuit as claimed in claim 2 wherein 
said first reset mode circuit allows said reset AND-gate 
to conduct once and thereafter disallows conduction 
thereof, said ?rst reset mode circuit comprising: 

a. a second con?ict ?ip-?op adapted to produce a 
first and a second output signal both of which are 
applied to said reset AND-gate, said second con 
?ict ?ip-?op preset to produce the ?rst output sig 
nal which allows said reset AND-gate to conduct; 
and 

b. delay means coupled to receive the reset output 
signal from said reset AND-gate and apply a de 
layed output signal to said second con?ict ?ip-?op 
which resets said second con?ict ?ip-?op to pro 
duce its second output signal which disallows fur 
ther conduction of said reset AND-gate. 
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7. A monitoring circuit for use with a traffic control 
system of the type which produces visual signals in 
timed sequence for controlling traffic movement 
through an intersection, said monitoring circuit for 
sensing the traffic proceed signals and detecting simul 
taneous occurrence of the proceed signals which could 
cause con?icts in traffic movement, said monitoring 
circuit comprising: 

a. a plurality of optical couplers connected to the 
traffic control system for producing an electrically 
isolated output signal for each of the traffic pro 
ceed signals when they are produced by the traffic 
control system; 

b. a modifiable wiring matrix coupled to receive the 
output signals from said optical couplers for 
changeable preselecting combinations of these sig 
nals which are to be monitored for simultaneous 

v occurrence; 

c. a con?ict logic circuit coupled to the output signal 
combinations from said wiring matrix for produc 
ing an output signal upon the simultaneous occur 
rence of the output signals which form at least one 
of these combinations; and 

d. an optical coupler interface connected to receive 
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10 
the output signal from said con?ict logic circuit 
and upon the occurrence thereof produce an elec 
trically isolated output signal indicative of a con 
?ict of traffic proceed signals. 

8. A monitoring circuit as claimed in claim 7 further 
including a delay means interposed between said con 
flict logic circuit and said optical coupler interface cir 
cuit for filtering out any momentary output signals 
from said con?ict logic circuit. 

9. A monitoring circuit as claimed in claim 7 wherein 
said con?ict logic circuit comprises: 

a. an AND-gate coupled to each of the output signal 
combinations from said wiring matrix, each of said 
AND-gates adapted to produce an output signal 
upon the simultaneous occurrence of the output 
signals which forms its respective combination; and 

b. an OR-gate coupled to receive the output signals 
from each of said AND-gates for producing an out 
put signal if the output signal from any of said 
AND-gates is presented thereto. 

10. A monitoring circuit as claimed in claim 7 
wherein said wiring matrix comprises a plurality of re 
positionable jumper wires. 


