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SOLID-STATE TRAFFICCONTROLLER 
This invention relates to traffic control signal systems and 

more particularly to controllers actuated by vehicles and/or pedestrians. 
When a cross street intersects a main street, it is desirable to 

arrange the controller so that the main street lights will stay 
green until a vehicle approaches on a cross street and thereu 
pon to actuate the cross street lights to green, the main street lights turning to red. 

Also, when pedestrians approach, it is desirable to be able 
to change the lights so that the main street can be crossed. 

Prior devices have not been completely satisfactory, par 
ticularly those where complicated mechanical movements are 
involved. It is desirable to be able to use solid-state actuated 
arrangements in a simplified manner for the actuation and 
control of traffic signals. Also, it is necessary in a traffic con 
trol system to have dependability along with simplicity. 
One of the objects of the invention is to use standard, readi 

ly available electronic components which are mass-produced 
and which may be readily applied to the present invention. 
Another of the objects of the invention is to provide a traffic 

control system which is relatively simple and dependable. 
Hereafter, the main street will be referred to as "A," some 

times referred to as "I," and the cross street as "phase B," 
sometimes referred to as "2." The controller is arranged to 
provide intervals in which there will be a phase A minimum 
period, a phase A rest period, a phase A pedestrian clearance 
period, a phase A yellow period, and an all-red period which 
can be identified as a phase A"all-red." The latter means that 
the signals are red in all directions. 

In the operation of the phase B portion, there will be a phase 
B initial period which is broken into two subdivisions known 
as "Initial 1' and "Initial ll." There will also be a phase B ex 
tension, a phase B yellow, and a phase B "all-red" period, 
"Extension," in the art, means that the green period is flexible 
in length and may be present within certain limits, but the ac 
tual green time is controlled in some manner by the passage of 
vehicles. "Recall,' in the art, means the automatic return to 
the phase A green in spite of the fact that additional vehicles 
are present on the cross street. 
To accommodate pedestrian traffic, there can be interposed 

a "Walk' period, phase B "Initiall," followed by a pedestrian 
clearance period, phase B"Initial II,' such being activated by 
pedestrian control buttons. When actuated by vehicles only, B 
"Initial ' and "Initial II' go into two successive intervals of 
green and "Don't Walk." 
These and other objects, advantages and features of the in 

vention will become apparent from the following description 
and accompanying drawings which are merely exemplary. 

In the drawings: 
FIG. 1 shows a block diagram of one form of the invention; 
FIGS. 2A, 2B, 2C and 2D show a specific circuit arrange 

ment for one form of the invention; and 
FIG. 3 is a tabulation showing the relationship between the 

controller intervals, the signal indications and the outputs of 
: the controller counter. 

Referring now to the block diagram of FIG. 1, phase A of 
the main street light is normally green and the counter at "A" 
rest position, having passed through a green minimum period. 
When a vehicle approaches on a cross street, however, it will 
operate a vehicle detector indicated generally by the box 10 
and cause operation of a vehicle memory circuit indicated by 
box 12. In like manner, if a pedestrian desires to cross the 
main street, a pedestrian control pushbutton indicated by box 
11 is provided and operates a pedestrian memory circuit in 
dicated by the box 13. The output of the vehicle memory or 
the pedestrian memory circuits is fed to an "and" circuit in 
dicated by box 14. If other circuit conditions are right, this will 
cause a stepping voltage or signal to the timing circuits in 
dicated generally by the box 15. These circuits are also fed by 
an interval timing input and a maximum timing input fed from 
the timing potentiometers of box 19. 
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2 
The timing circuits provide a trigger voltage which func 

tions to position an electronic counter, which in the illustrated 
embodiment is a binary-type counter indicated by box 16. It is 
to be understood that other types of counters can be used. 
Counter 16 may be a four-stage binary counter which has 
been designed to operate through a total of 10 positions. The 
outputs of the binary counter are fed to interval gate circuits 
denoted generally by box 17. The interval gates of box 17 are 
also provided with a signal derived from the pedestrian 
memory circuit for a purpose hereinafter to be described. The 
outputs of the gate circuits control relay drivers, box 18, 
which operate a relay matrix illustrated by box 20. The relay 
matrix, in turn, controls sequencing of the signal lights sche 
matically shown in box 21. The relay matrix of box 20 may be 
solid-state devices or may be electromechanical devices of 
various types. An output from the relay drivers 18 also feeds 
the timing potentiometers of box 19. Outputs from the timing 
potentiometers are fed back to the timing circuits included in 
box 15 and cooperate with the timing circuits to provide for 
controllable, variable, individual timing of each of the circuits 
needed for control purposes. 
The overall operation of the control device will be best un 

derstood by reference again to the block diagram of FIG, . 
The controller is essentially a sequential device in which sets 
of traffic lights, box 21, are displayed for controllable intervals 
of time, The relay matrix, box 20, controls the power circuits 
for the lights of box. 21. The relay matrix, in this case of a 
solid-state type, is driven by the relay drivers, box 18, which 
are essentially solid-state amplifying devices to bring the signal 
level up to a sufficient value to operate the relay devices in the 
matrix 20, 
The relay drivers which control the relay matrix are, in turn, 

controlled by the solid-state interval gate devices or circuits of 
box 17. The interval gates control the relay drivers so that, in 
spite of the many intervals which are necessary for proper 
operation of the controller, the motorist and pedestrian sce 
only the light sequence, not the subdivisions of the light 
sequence. Thus, for example, there may be several intervals 
during which Green-i is displayed. This taken up more 
completely in terms of signal indications and interval relation 
ships in FIG.3. 
The interval gates provide a solid-state static mechanism 

whereby the outputs from the binary counter, box 16, are 
translated by means of typical "and" gates into specific and 
discrete interval signals. The interval gates are also controlled 
by the pedestrian auxiliary memory circuit. This circuit, in 
conjunction with the counter output, determines specifically 
whether the controller will operate to provide phase B initial 
intervals I and Il for a vehicle call only, or the pedestrian inter 
vals (Initial 1) Walk and (initial ll) Pedestrian Clearance 
which are provided in the event of a pedestrian call with or 
without a vehicle call. 
The counter is a binary electronic counter which changes 

condition at the reception of a pulse, that is, each pulse 
changes the counter into its next stage, and returns it to a first 
position at the pulse that takes place in the last position. The 
count pulse is derived from the output of the timing circuits. 
This pulse is not repetitive but comes at a time that is deter 
mined by means of the timing potentiometers of box 19. That 
is, the space between pulses is variable to a large extent and is 
predetermined by controls which are preset by the consumer, 
in this case, the traffic engineer or his deputy. 
While the controller has been referred to as sequential, it is 

not totally sequential but depends upon the nature of the traf. 
fic flow. For example, if there is no traffic flow in the seconda 
ry street and if there are no pedestrians who wish to cross the . 
main street, then the controller output, namely, the counter 
16, the interval gates 17, the relay drivers 18 and the relay 
matrix 20, will react to provide signal lights 21 which indicate 
"Green-1" or right-of-way for the main street, and "Red-2" 
which is stop for the cross street. At the same time, "Walk-1." 
on the main street light will indicate that it is safe for pedestri 
ans to cross the cross kt rect while "Don't Walk-2' warns 
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against crossing the main street. These signals will remain until 
such time as there is some kind of vehicular or pedestrian need 
to change the condition. In this event, either the vehicle detec 
tor of box. 10 or the pedestrian pushbutton of box 11 may be 
utilized to operate the vehicle memory circuit 12 and/or the 
pedestrian memory circuits 13. This circuitry, other condi 
tions being satisfactory, starts the counter of box 16 from its 
"Rest" position so that a sequence such as shown in FIG. 3 is 
possible. 

Ordinarily, the counter remains in the "Rest" position with 
the signal indications as shown in FIG. 3. This counter can be 
started, however, by signals from the vehicle and/or the 
pedestrian memory circuits which are fed to the "and" circuit 
of box 14 and provide a voltage which is impinged upon a very 
rapid timing circuit included in box 15. This rapid timing cir 
cuit provides a pulse which drives the counter into the "A- 
Pedestrian Clearance' position, i.e., a "Flashing Don't Walk' 
for the cross street. Thereafter the sequence of operation 
proceeds as indicated in FIG.3 until such time as the B-exten 
sion period is reached. At this point, the timing circuits are 
responsive to an additional element, the additional element 
being the number of vehicles passing the intersection. Each 
vehicle provides for an impulse which only in this condition 
resets the internal timing circuit to zero, i.e., restarts the inter 
val timing for the extension period. Thus, theoretically the 
counter would never move from its "B-extension" position ex 
cept for the fact that an additional overriding timing element, 
called the "maximum timer," is provided to terminate the ex 
tension period. Thus, the counter is moved out of its B-exten 
sion position, possibly by the maximum timer. If there is a 
requirement that the maximum counter go to its termination, 
a pulse is provided at point 106 (FIG. 2A) which resets the 
vehicle memory circuitry so that in the event there are cars 
awaiting passage at the intersection, the controller has to go 
through another sequence. 

It was noted above that the "and" box 14 will provide a 
stepping voltage or signal to the timing circuits of box 15 upon 
reception of a signal from the vehicle detector 10 or the 
pedestrian pushbutton 11, provided that other conditions are 
right. These other conditions are (1) that the counter is in a 
rest position after having passed through "Green-l 
minimum," and (2) a coordination control is properly set. 
This coordination control correlates the controller to other 
traffic lights as will be hereinafter more specifically described. 

Describing now the vehicle detector and related memory 
circuits, reference is made to FIG. 2A. When the vehicle de 
tector 10 is operated by passage of a vehicle, it combines with 
the vehicle memory (box 12) which consists of a two-stage 
bistable multivibrator transistor circuit having transistors 100 
and 101, one stage of which will be on while the other is off. 
An operation of this transistor circuit will cause a flip-flop 
reversal of the initial conditions. Under normal conditions, 
transistor 101 is conducting so that the output at point 102 
will be at ground zero or ground potential. Transistor 100 will 
be nonconducting and the voltage at point 103 will be at 
supply potential, for example, 22 volts, thus shunting the 
vehicle call indicator 103A. The operation of the vehicle de 
tector 10 grounds the input point for the circuit through lead 
104 and causes transistor 101 to become nonconducting, thus 
raising the point 102 to supply voltage logic "l' condition. 
Transistor 100 becomes conductive, lowers the voltage at 103, 
and lights indicator 103A. During the extension interval, a 
voltage is introduced at point or lead 105 so that transistor 
101 will again be caused to be conducting so as to lower point 
102 to zero. An additional method of setting transistor 101 to 
its nonconducting condition is through the maximum recall 
circuit which will be described at a later point. The maximum 
recall pulse is applied to point 106. A vehicle recallswitch 107 
provides for operation of transistor 100 and consequent plac 
ing of transistor 101 in a nonconducting condition under 
manual control, during the "A" rest position. 

Describing now the pedestrian memory circuit, box 13, it 
will be secn that this circuit consists essentially of two flip-flop 
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4 
bistable multivibrator circuits, one having transistor 108 and 
109, and the other transistors 110 and 111. The second circuit 
can be denoted as the "ped memory auxiliary circuit." 
Transistor 108 is normally conducting and 109 nonconduct 
ing. The operation of the pedestrian pushbutton 11 sets 
transistor 108 to a nonconducting condition to provide an out 
put at point 112. Transistor 109 is connected to the "ped call" 
indicator 113 which will provide a visual indication of the 
reception of a pedestrian actuation. During the B-walk period, 
transistor 108 will be returned to its conducting condition via 
line 114. In addition to operation from the pedestrian push 
button, the transistors 108 and 109 of the first memory circuit 
may be operated by a manually operated recall switch 107. 
The recall switch 107 can be in the pedestrian recall position, 
off position, or a vehicle recall position. In either of the recall 
positions, a signal is introduced during the A-rest interval 
period which will provide a result equivalent to pushing the 
pedestrian button or vehicle detector actuation and causes 
recycling of the controller without need of vehicle or pedestri 
an actuation. 
The auxiliary memory circuit including transistors 110 (nor 

mally conducting) and 111 (normally nonconducting) is set to 
provide a pedestrian output signal at point 115 when the fol 
lowing conditions exist: (1) a pedestrian call at point 112, and 
(2) the controller timer device is in either A-Yellow or A-All 
Red condition. As a result, a pedestrian output signal will be 
available at point 115. The pedestrian signal output of flip-flop 
110, 111 will be reset to zero, for example, by means of the B 
Yellow signal introduced at point 116. When there is a 
pedestrian output signal and the signal circuits are in a B-Walk 
condition, and there is a momentary interruption of power 
which might cause transistors 110 and 111 to revert to the 
nonped-output condition, the B-Walk signal introduced at 
point 117 will tend to hold transistor 111 at its conducting 
condition so as to hold transistor 110 in a nonconducting out 
put condition, or logic"1" condition. This will allow for a con 
tinuity of the Walk signal condition. If there is no pedestrian 
call during the A-Yellow and A-Red periods, transistor 111 
will remain conducting and provide a "Not Ped' signal at 
point 151 for a purpose hereinafter explained. 

Describing the "and" circuit of box 14, reference is again 
made to FIG. 2A in which the purpose of the "and" circuit is 
to remove the counter 16 from the A-Rest position. The 
counter 16 is removed from A-Rest position by means of a 
step voltage which is produced at point 170. This output volt 
age may be produced by means of a signal originating at the A 
Rest 143 (FIG. 2C) output which is transferred to the point 
171 of FIG. 2A. With transistor 108 conducting, however, the 
voltage available at 171 is passed through resistor 172, diode 
173 and transistor 108 to the ground. Thus, no step voltage 
can result. Similarly, if there is no vehicle call, then the voltage 
at 171 is transferred through resistor 174, diode 175 and 
transistor 101 to ground. Thus, no voltage can result in this 
case at 170. However, if either or both transistors 108 and 101 
are nonconducting then a signal will go from point 171 
through resistor 172 and diode 176 to point 170, or 171, re 
sistor 174, diode 177 to point 170. In either of these events, 
the voltage will be transferred to the point 178A of the timing 
circuitry of FIG. 2B. The action at this point of FIG. 2B is to 
cooperate with capacitor 154A to drive unijunction transistor 
155 into conduction, thus providing a pulse at point 156 which 
is then transferred through diode 157, to the count pulse out 
put 118 to drive the counter 16 of FIG.2C. 

In the foregoing discussion of the removal of the counter 
from the A-Rest position, no note was made of the coordina 
tion circuit, the coordination transistor being 178 of FIG, 2A. 
With this circuit in use, the transistor 178 is normally driven 
into conduction by means of supply voltage through resistors 
179 and 180, thereby connecting point 170 to ground and 
preventing the stepping or removal of the counter 16 from the 
A-Rest position except at predetermined periods of time coor 
dinated to the operation of other controllers, such as is used in 
New York City, for example. A coordination device which is 
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essentially a switching element, as shown schematically at 
181, operates the circuit. When this device is closed, resistor 
179 is grounded and resistor 182, acting from the negative 
source, causes transistor 178 to be cut off. When this occurs, 
the point 170 is no longer grounded and therefore the step 
voltage can pass on to the counter as outlined above. 
The timing circuits 15 are shown in FIG. 2B and are essen 

tially RC circuits in which the value of the series resistance is 
changed by variable potentiometers, box 19, to effect timing 
variation. It will be seen from FIG. 2D that a different timing is 
obtainable for each of the intervals A-minimum, A-rest, A 
pedestrian clearance, etc. The charging source applied to each 
of these stages has essentially the same value and, in addition, 
is clamped to a regulated voltage so as to insure that they are 
essentially the same, e.g., by means of diode 152 (FIG. 2C). 
These voltages are fed to the variable timing resistors, e.g., 
153, of FIG. 2D. Each of the variable timing resistors or 
potentiometers may be set at a desired value to control the 
timing for the selected interval. However, it will be noted that 
only one interval voltage is availabic at a time and therefore 
only one voltage at a time is fed to the interval timing circuit 
154B (FIG. 2B) and used to charge the interval timing capaci 
tor 154 (FIG. 2B). When the interval timing capacitor 154 
reaches a critical voltage, the unijunction transistor 155 (FIG. 
2B) will fire, causing a negative pulse at point 156 to be 
produced which can be termed the "count pulse.' The count 
pulse is transferred to point 118 (FIGS. 2B and 2C) through 
diode 157 (FIG. 2B) so as to cause the counter to advance one 
stage. The unijunction transistor 155 will virtually totally 
discharge capacitor 154. However, to assure complete 
discharge of capacitor 154 for the 160 is used to operate a 
monostable multivibrator 160A. The output of the monosta 
ble multivibrator, consisting of transistor 158 and 159, is used 
to operate momentarily an interval timing light 161 so that the 
termination of an interval is visually indicated. In addition, the 
output of transistor 158 fed through diode 163 and resistor 
64 is used to drive transistor 162 into conduction to 

discharge the interval timing capacitor 154 to zero. 
The interval timer, in addition to operating from 154, may 

also be caused to operate from 154A as aforesaid. The value 
of 154A is purposely chosen as being quite small so that a 
rapid step of very short time may be obtained. The reason for 
this is to take the counter out of the Rest position as hereto 
fore described. 

In addition to the interval timing and step circuits hereto 
fore described, the timing circuitry of box 15 (FIG. 1) also in 
cludes a maximum interval timing circuit 180A which is fed 
from the FF4 terminal of the counter during the initial and ex 
tension period, or the Walk, Walk-clearance, and extension 
intervals of the controller by gating of transistors 186 and 187 
(FIG. 2B). The current from transistors 186 or 187 feeds 
either through potentiometers 184 or 185 (positioned in box 
19) depending upon whether other circuitry requires the out 
put to be either in the maximum "1" or the maximum '2' 
condition. The voltage available through the potentiometers 
184 and 185 is imposed at point 183 to charge capacitor 188. 
When and if capacitor 188 is charged to the trigger voltage of 
the unijunction transistor 189, the unijunction transistor will 
conduct and discharge capacitor 188 to produce a negative 
going pulse at point 190. This pulse is transferred through 
diode 191 to the count pulse lead 118 and through diode 192 
to operate the monostable multivibrator comprised of 
transistors 193 and 194. When the negative pulse originating 
at 190 is transferred to the count pulse line 118, it will drive 
the counter into a succeeding position. At the same time, 
through 192 it will cause transistor 193 to become momentari 
ly nonconducting for a period fixed by capacitor 195 and as 
sociated components. Simultaneously, the indicator lamp 196 
will show that multivibrator 193, 194 is changing conditions. 
A positive-going pulse made available at point 197 will be 

transferred through diode 198 and line 305 to resistor 164 and 
thence to the interval timer reset transistor 162 in order to 
cause any residual voltage that may be present on capacitor 
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6 
154 to return to zero so that subsequent timing of 154 will not 
be in error. In like manner, capacitor 188 is reset to zero via 
line 306 and resistor 164A. Also, simultaneously with the 
operation of this multivibrator, a pulse is produced by means 
of differentiating circuits 199 and 200 and applied to max 
imum recall point 106. Point 106 is also shown on FIG. 2A, 
and it will be seen that diode 201 on FIG. 2A is so placed that 
the negative-going pulse will turn off transistor 101 to register 
a call in the circuit 100, 101. It will be seen, too, that the max 
imum recall takes place on the trailing edge of the pulse, that 
is to say, when transistor 193 returns to its usual conducting 
condition. This provides a sufficient delay to permit the 
counter to get to the next position, which removes the counter 
from the B-extension condition. Thus, there will be no voltage 
at point 105 and the negative pulse available at 106 will be ef 
fective in maintaining the set condition of transistor 100 for 
recycling the controller at its next A-Rest position. 
The counter or logic circuit of box 16 (FIG. 1) can include a 

four-stage binary counter which would ordinarily be capable 
of 6 counts. It comprises circuitry as shown on FIG. 2C and 
consists of transistors 119 and 120 as the first stage; 121 and 
122 as the second stage; 123 and 124 as the third stage; and 
125 and 126 as the fourth stage. For convenience, the "true' 
output of the first stage is called FF1 and the "false" output is 
called FF. Similar notation has been adopted for stages 2, 3 
and 4. It will be understood that when FF1 is at “1,” FF1 is at 
zero; and when FF is at “1,” FF1 is at zero. The counter, 
while it is a four-stage counter, has contained within it a feed 
back circuit such that when stage 3 reaches a "l" output, it 
automatically drives stages i and 2 to a "1" output as well. 
The sequence of the counter and code gating is indicated es 
sentially in FIG.3 where for the first four counter positions the 
output results in the usual binary count. The counter is self 
driven from its usual fifth count to the eighth count. A similar 
result is provided to drive the counter from the usual 12th 
position directly to the 16th position of the binary count. 
The outputs of the counters are combined in "AND" cir 

cuits to form code gates (Box 17 of FIG. 1) which control the 
emitter follower transistors 140-150, inclusive (Box 20 of 
FIG. 1). Thus, transistor 144 will provide an output when the 
counter is in condition where logic 'l' is obtained at FF1, 
FF2, FF3 and FF4. Thus, the four logic “l's from the last 
mentioned outputs of the counter define the A-minimum 
green position. Other positions, such as A-red, A-ped 
clearance, A-yellow, are similarly defined by a total of four 
outputs, one from each counter stage. The A-All Red condi 
tion is merely defined by two gate outputs, namely, FF3 as "l' 
and FF4 as “l," since no position exists that does include FF3 
and FF4 which define positions of the controller, other than 
All Red. 
The B Initial position is produced twice inasmuch as the first 

flip-flop is not represented in the code gate to transistor 150. 
Therefore, the B Initial will have an output through two suc 
cessive positions of the counter. In addition, however, the B 
Initial is also defined by the output from the pedestrian aux 
iliary memory circuit at point 151 (FIGS. 2A and 2C). With a 
"not Ped' output, the controller will go into the B initial I 
position. If there were, however, a "Ped output' (point 1 15, 
FIGS. 2A and 2C) then the circuitry will drive transistor 147 
to provide a B-Walk output. This is done as shown in FIG. 2C 
by means of FF1, FF2, FF3 and FF4 and the Ped auxiliary 
memory output 115. In like manner, B-Ped clearance output 
of transistor 146 would be substituted for B initial II by means 
of inputs 115, FF1, FF2, FF3 and FF4. ". 

B-Extension and B-Yellow are provided by transistors 148 
and 149, respectively, under the counter conditions as listed in 
FIG. 3. B-All Red transistor 145 is similar to A-All Red 
transistor 140 in that it only requires two code gatings due to 
the nonusage of the intervening positions between "12" and 
"I6." It should be apparent that the forcgoing method pro 
vides for dependable opcration in the cvent the feedback loop 
that sets FF and FF2 at "1" whenever FF3 is set at "1" 
should become inoperative, because then the All-Red signal 
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will simply be repeated three times without causing other mal 
function of the controller or dangerous signal conditions to be 
set up. 
The circuits for the solid-state relays making up the relay 

matrix of Box 20 (FIG. 1) are also shown on FIG. 2D. These 
relays provide for an interconnection of the signal lights to 
prevent conflicting signal indications such as may endanger 
the traffic situation. The combination of these relays could 
provide for any signal sequence condition desired, with the ex 
ception, of course, of the dual Green which is eliminated by 
means of the interconnections of the relay. The relay matrices 
may be made up in any way, but in any event, will depend 
upon the outputs of the gated emitter followers. 

If the controller were turned on at random, it would assume 
a random position. This is not consistent with needs for traffic 
control signals since the person first setting the controller into 
operation must be aware of the present traffic flow. Therefore, 
it can be assumed that the best position to place the controller 
into condition would be when the signals show amber or yel 
low to the main street and red to the cross street. This cor 
responds in essence to the counter position shown as 100 on 
FIG. 3. The method of doing this is to preset the counter at 
turn-on. Referring to FIG. 2C, the transistor 201 will be nor 
mally shut off by means of the negative voltage source and re 
sistors 215 and 216. However, at turn-on, that is, when the 
signal equipment is first turned on, the positive voltage applied 
through diode 207 and capacitor 206 is sufficient to drive 
transistor 201 into conduction for a short while. This conduct 
ing condition is operable through diodes 202, 203, 204 and 
205 to turn off transistors 119, 121, 124 and 126. This turn-on 
signal is removed almost immediately since capacitor 206 will 
be charged up and will no longer conduct. Under this circum 
stance, the controller, while started in the Yellow-l condition, 
will be released immediately so that it can go through its nor 
mal sequence. 
The FIG. 3 sequence indicates that there are 10 discrete 

steps or intervals in the controller sequence. The counter illus 
trated in FIG. 2C is a binary counter which has 16 fundamen 
tal conditions. As above set forth, means are provided to 
change the 16-position counter into a 10-position counter. 
This is done by the following method. When position 05 is 
reached, the situation is such that the code will be 0010. 
Under these circumstances, resistor 209 (FIG. 2C) is gated by 
diode 210 since this is the first time in the sequence that this 
third stage reaches the '1' position. When this happens, a 
signal is sent out via diodes 211 and 212 to change the condi 
tion of the two stages so that they, too, are in the "l' position. 
This means that from position 05 the circuitry is immediately 
driven into position 08. Similarly, when the circuit reaches 
position 013, it is immediately driven into position 016. Diode 
213 (FIG. 2B) is used to gate this control mechanism from the 
multivibrator 158, 159 so that the main gating can take place 
only during a change in condition. Also, capacitor 214 is in 
cluded to delay the application of this change until such time 
as the counter has had sufficient time to reach a static normal 
condition and, therefore, will be able to respond accurately 
and dependably. 
Under some circumstances, it is useful for traffic control 

personnel to be able to operate the equipment manually, 
without regard to the preset timing controls. A circuit means 
for this purpose is shown at 300 in FIG. 2B. Operation of the 
switch 301 provides a voltage to the stop time circuits at 304, 
to cause transistors 162 and 162A to be continually conduc 
tive, thus preventing timing capacitors 154 and 154A from 
reaching the discharge potential needed to trigger 155 or 189. 
Operation of the manual control 302 charges capacitor 307 to 
a value limited by the voltage divider 305,306; which value is 
insufficient to cause 303 to trigger. When 302 is released, the 
voltage at the base of 303 is reduced to zero and 307 is ena 
bled to discharge, providing a pulse at 118, which drives the 
counter one position. The circuit described provides a clean 
pulse for each opening of the manual control 302. 
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While an exemplary embodiment of the invention has been 

illustrated and described, it will be apparent that alterations, 
changes and modifications may be made in the specific cir 
cuits and/or the components thereof without departing from 
the spirit of the invention, and it is intended to be limited only 
by the scope of the appended claims. 
What I claim is: 
1. In a traffic signal controller apparatus comprising, 
a plurality of bistable stages cascaded to form a binary 

counter, 
an additional bistable means for providing a walk signal 

representative of pedestrian selection of a walk traffic 
condition signalling a safe street crossing interval for 
pedestrians, 

means for selectively advancing the count in said binary 
counter to establish a sequence of different states of said 
binary counter binary stages, 

and decoding means responsive to each state of said binary 
counter binary stages for establishing at least first and 
second traffic flow conditions, 

said decoding means comprising at least in part, 
first circuit and gating means responsive to more than one 

stage of said binary counter and the absence of a walk 
signal for establishing a first traffic flow condition per 
mitting a safe street crossing interval for vehicles, 

and second circuit and gating means responsive to more 
than one stage of said binary counter and to the presence 
of a walk signal from said additional bistable means for 
establishing a second traffic flow condition permitting a 
safe street crossing interval for pedestrians. 

2. Apparatus as set forth in claim 1 wherein said means for 
selectively advancing the count in said binary counter com 
prises mcans for causing said binary counter to step through a 
first group of counts common to both said first and second 
traffic flow conditions, said decoding means including means 
for establishing a first portion of the traffic flow condition 
wherein traffic movement on a first street stops upon reaching 
the last count of said first group of counts. 

3. Apparatus as set forth in claim 2 and further comprising 
means for causing said binary counter to skip at least one 
count after said binary counter reaches the last count of said 
first group of counts. 

4. Apparatus as set forth in claim 3 and further comprising 
means for causing said binary counter to step through a 
second group of counts after said binary counter has skipped 
said at least one count, said decoding means including means 
for establishing a second portion of said first traffic flow 
wherein traffic crossing of said first street is permitted upon 
reaching the first count of said second group of counts of said 
binary counter. 

5. Apparatus as set forth in claim 3 and further comprising 
means for causing said binary counter to step through a 
second group of counts after said binary counter has skipped 
said at least one count, said decoding means including means 
for establishing a second portion of said second traffic flow 
condition wherein pedestrian crossing of said first street is per 
mitted upon reaching the first count of said second group of 
counts of said binary counter. 

6. In a traffic signal controller apparatus comprising, 
a binary counter having a plurality of bistable stages and at 

least one input count line, 
timing circuitry means coupled to said count line for selec 

tively advancing the count in said binary counter to 
establish a sequence of different states, 

decoding means responsive to each state of said binary 
counter for establishing at least a first traffic flow condi 
tion permitting at least vehicle crossing of a first street 
and a second traffic flow condition permitting at least 
pedestrian crossing of said first street, 

and bistable pedestrian memory means including pedestrian 
actuable call means and having a first state assumed when 
a pedestrian call is received and a second state assumed in 
the absence of a pedestrian call, 

said decoding means comprising at least in part, 
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first circuit and gating means responsive to at least some 
of said binary counter stages and the absence of a call 
condition of said bistable pedestrian memory means for 
establishing said first traffic flow condition, 

and second circuit and gating means responsive to at least 
some of said binary counter stages and a call condition 
of said bistable pedestrian memory means for establish 
ing said second traffic flow condition. 

7. Apparatus as set forth in claim 6 wherein said first circuit 
gating means comprises an AND gate having a plurality of in 
puts coupled from at least some of said binary counter stages 
and a single input coupled from a second state output of said 
bistable pedestrian memory means. 

8. Apparatus as set forth in claim 6 wherein said second cir 
cuit gating means comprises a pair of AND gates each having 
a plurality of differently arranged inputs coupled from at least 
some of said binary counter stages and a single input coupled 
from a first state output of said bistable pedestrian memory, 
said pair of AND gates further having separate outputs for 

providing WALK and PEDESTRIAN CLEARANCE inter 
vals, respectively, to permit pedestrian crossing of said first 
Street. r 

9. Apparatus as set forth in claim 1 wherein said means for 
5 selectively advancing the count in said binary counter com 

prises means for causing said binary counter to step through 
first and second groups of counts, said decoding means com 
prising third and fourth circuit gating means each responsive 
to like stages of said binary counter wherein said like stages 

10 number less than the total number of stages of said binary 
counter, said third circuit gating means responsive to a first 
condition of said like stages wherein traffic movement on at 
least a first street stops upon reaching the last count of said 
first group of counts, said fourth circuit gating means respon 

15 sive to a second condition of said like stages of said binary 
counter wherein traffic movement on at least a second street 
stops upon reaching the last count of said second group of 
Counts, 
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