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[ 5 7 ] ABSTRACT 
A street traf?c signalling system having signal units 
disposed at the respective sides of an intersection and 
controllable in response to tra?ic detectors also dis 
posed at the sides of such intersection, a measuring 
device being provided for each traffic flow monitored 
by a traffic detector, with each measuring device 
being adapted to evaluate and store criteria represen 
tative of the occupied or unoccupied condition of the 
associated detector, and to effect a signal change 
when predetermined occupied-unoccupied conditions 
exist representing an optimum period duration, or 
when the occupied periods reach a magnitude repre 
senting traf?c congestion. The respective measuring 
devices may be so coupled that related traf?c flows 
are controlled in dependence upon optimum condi 
tions at all flows so related, or when congestion is indi 
cated with respect to any one such flow. 

17 Claims, 5 Drawing Figures 
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STREET TRAFFIC SIGNAL SYSTEM 

BACKGROUND OF THE INVENTION 

The invention is directed to a street traffic signalling 
system having signal units disposed at the respective 
sides of an intersection and controllable in response to 
traffic detectors also disposed at the sides of such an 
intersection. A time-spacing method is known in con 
nection with street intersections which are regulated 
fully in dependence upon traf?c, in which the “green” 
or “ go” period is interrupted when the time interval be 
tween two successive vehicles exceeds a ?xed predeter 
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mined value at the detector, or possibly a value which . 
decreases with continuing green time. 
While this simple method can be utilized quite well 

during ?owing traf?c, it is unsatisfactory for example, 
in times of heavy column traffic. The time spacing ?uc 
tuates considerably, for example, due to starting delays 
where columns of vehicles are involved, and conse 
quently does not form a representative evaluation. As 
a result, such time spacings present very little variation 
to those occuring during fast ?owing tra?ic. Conse 
quently, the time-spacing method does not supply a de 
cisive and accurate criterion for the traf?c ?ow. In an 
effort to avoid the above dif?culties, the detectors for 
the utilization of the time-spacing method must be dis 
posed considerably ahead, or before the normal vehicle 
stoppage line behind a “red” or “stop” light, and since 
such stoppage may extend rearwardly for some dis 
tance, the detectors must be arranged at least ?fty me 
ters behind the stopping line of the respective tra?ic 
?ow at the traffic signal, at which point it is hoped that 
the traffic still possesses good ‘?ow characteristics. 
However, such displacement of the detectors creates 

additional disadvantages. For example, a ?xed starting 
period at the beginning of a “green” signal must be pro 
vided to insure that all of the vehicles entering the 
space between the stopping line and the detector dur 
ing a red signal can pass through the intersection safely. 
Furthermore, a ?xed terminal period must be provided 
before the end of the green condition which must be of 
sufficient duration that even slow vehicles can still 
cross the intersection after they have once ‘passed the 
detector, before it has been determined that the maxi 
mum duration of the green condition has been reached. 

These initial and terminal periods, however, require 
additional technical circuitry and expense for effecting 
control at the intersection. Furthermore, the require 
ment of additional corresponding safety features prac 
tically negate the advantages of a relatively sensitive 
regulation. While the negative effects of a constant 
starting period can be partially reduced by the expedi 
ency of counting the vehicles which have entered the 
intervening space before the signal condition is termi 
nated and utilizing the counting results to accordingly 
control the time, again the solution requires additional 
circuitry and expense. 
Another prior art method for traf?c-dependent inter 

section control evaluates the traffic density, i.e., the 
amount of traffic per km. In this method an inductive 
loop of about 20 to 50 meters in length is utilized as a 
detector, extending as far as the vehicle stopping line 
at the intersection. With a large traf?c density, and thus 
with less vehicle spacing, one vehicle will always be on 
the loop, but as the traf?c density decreases the dis 

20 

25 

35 

55 

60 

2 
tance of the vehicles will be greater than the loop 
length. Thus, a shortening or lengthening of the dura 
tion of the green condition may be effected in depen 
dence upon whether the loop is occupied or not. 
The last-mentioned method thus is able to differenti 

ate only between a traffic density (traf?c per km) 
above or below a magnitude determined by the loop 
length and thus does not provide a continuous indica 
tion of the traf?c density. In addition to this disadvan 
tage, the traffic density at the intersection must be 
known when the loops are installed in order to provide 
a loop length which will produce the desired regulation 
characteristics. This, however, will often present con 
siderable dif?culties. 

BRIEF SUMMARY OF THE INVENTION 

The present invention is directed to the elimination 
of the disadvantages of the two above mentioned meth 
ods whereby the detectors may be arranged substan 
tially directly at the stopping line, eliminating an un 
controlled space, and at the same time, providing mea 
suring results which can be evaluated, even with heavy 
columnar traffic. This isachieved in accordance with 
the invention, by controlling the traffic signal units, dis 
posed at the sides of an intersection, by means of traffic 
detectors, also provided thereat, and providing a mea 
suring device with at least one storage means for’each 
traf?c ?ow which is to be controlled by a detector, stor 
ing criteria of the effective periods of occupation and 
non-occupation of the associated detector, effecting a 
comparison therebetween, with the measuring device 
producing an optimum “green” or “go” period, or a 
“congestion” signal, from the relation between occu 
pied periods and unoccupied periods, controlling the 
associated signal units accordingly. 
By means of the totalling of the individual occupied 

periods during a “green” condition, while utilizing an 
average vehicle length as a basis, an evaluation for the 
average speed of the vehicles during the “green” condi 
tion may be obtained. Since there is a relation between 
average speed and traf?c density as will hereafter be 
apparent from the diagrams provided, the total of the 
occupied periods is thus a relative evaluation of the 
traf?c density. The present measuring device also eval 
uates the occupied periods of the detectors, apart from 
the unoccupied periods, and thus the density of the 
traffic for all vehicles entering the intersection during 
the “green” signal. The unoccupied periods therefor 
are a sufficiently accurate evaluation of the traf?c den 
sity during low density periods with the high driving 
speeds which are typical thereof. The occupied periods 
however, have little in?uence on the length of the 
green time. 
With greater traffic density, columnar traf?c will 

exist whereby the unoccupied periods changes only a 
very little with different traffic densities but the driving 
speeds determine the quality of the traf?c. Thus, the 
occupied periods of the detectors have a dominating 
in?uence upon the dimensioning of the optimum green 
period. - 

However, if a detector is occupied practically con 
stantly during a “green” condition, the traffic has 
stopped, creating a congestion the indication of which 
may be derived from the measuring device and accord 
ingly evaluated. Since the detectors employed with 
such measuring devices can be positioned close to the 
stopping lines and may employ detectors of a normal 
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size, representing the average length of the usual pas 
senger vehicle, speci?c starting and terminating peri 
ods are not required, which is technically advanta 
geous. Finally, the continuous valuation of the tra?‘ic 
density enables a relatively accurate matching of the 
operation of the system to traffic conditions, by the se 
lection of the parameters involved with respect to the 
occupied and unoccupied periods. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings wherein like reference characters in 
dicate like or corresponding parts;. 
FIG. 1 diagrammatically illustrates a street intersec 

tion with associated signal units and detectors; 
FIG. 2 illustrates a preferred type of embodiment of 

a system employing the present invention; 
FIG. 3 is a schematic ?gure of the circuit of a measur 

ing device utilizable in the present system; 
FIG. 4 is a time diagram illustrating occupied 

unoccupied relation; actuated and unactuated switch 
times and storage operation existing with a ?owing traf 
?c; and 
FIG. 5 is a similar diagram of conditions existing 

when the vehicles are practically at a stand still. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to FIG. 1, there is illustrated a simple street 
intersection at which are disposed respective signal 
units Sgl through Sg4 and co-operable traf?c detectors 
D1 through D4, each arranged adjacent a respective 
side of the intersection and associated with respective 
traf?c flows I through IV, with the respective traf?c de 
tectors measuring the individual flows which are corre 
spondingly controlled by the respective signal units as 
determined by respective measuring devices. 
FIG. 2 illustrates a circuit arrangement utilizable at 

the intersection of FIG. 1 for the control of the respec 
tive signal units and the detectors, the circuit being il 
lustrated in an inoperative state and adapted to be actu 
ated by closure of the main switch Sch, operative to 
supply power from a suitable voltage source Sp to the 
circuit. 

In the arrangement illustrated the signal units Sgl 
and Sg3 are illustrated as being simultaneously oper 
ated by suitable switching means G1 for determining 
the “red" (stop) or “green” (go) condition of the re 
spective signal units. In like manner the signal units Sg2 
and Sg4 are adapted to be simultaneously controlled by 
suitable switching means G2. 
The reference characters M1-M4 designate respec 

tive measuring devices, illustrated in FIG. 2 in block 
form, each of which is adapted to be connected to a re 
spective traffic detector Dl-D4 and connecting evalu 
ating means Al-A4. 
FIG. 3 illustrates the details of the respective measur 

ing devices M, each of which, in the embodiment illus 
trated contains two storage means, which in such em 
bodiment are in the form of respective capacitors C1 
and C2. As will be apparent, the capacitor C1 is 
shunted by an operational amplifier V1, a diode Ril 
and shunting contacts s2‘. The input side of the storage 
capacitor and associated elements, is connected 
through a single-pole double-throw set of contacts s1‘ 
operative to selectively connect the input to respective 
voltage sources of opposite polarities, which are 
adapted to be connected through respective adjustable 
resistance W1 and W2. The output side of the storage 
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4 
capacitor C1 and associated elements is connected to 
one input of suitable comparing means K1 the opposite 
input of which is operatively connected to a voltage 
source Q1 adapted to supply a voltage +Ugl the magni 
tude of which may be varied. The comparing means K1 
is operable to compare the magnitude of the charge 
(summing result) on the capacitors Cl with the voltage 
+Ugl and to provide an output signal at the terminal 
3 when the storage voltage reaches the threshold +Ugl. 

The storage capacitor C2 is like manner shunted by 
an operational ampli?er V2, diode Ri2 and shunt 
contact s22, the input likewise being connected over 
single-pole double throw contacts s12 and respective 
adjustable resistances W3 and W4 to voltage sources of 
opposite polarity, with the output connected to similar 
comparing means K2 and associated voltage source O2 
to supply a threshold voltage Ug2, and the output of the 
comparing means brought out to terminal (4). The re 
spective pairs of contacts s11 and s12 are adapted to be 
actuated from the rest positions illustrated to their op 
posite actuated positions by a solenoid winding S1 
which may be energized by the application of a signal 
to terminal (1 ). The winding S1 is illustrated in deener 
gized condition whereby the contact s11 and s12 are il 
lustrated in their rest positions, representative of an un 
occupied period of the associated detector. The 
contacts s2ll and s22 are adapted to be actuated by a so 
lenoid winding S2 with the latter being operative when 
energized by the application of voltage to terminal (2), 
to actuate the respective contacts from their rest posi 
tions to their open positions, thus, rendering the stor 
age capacitors Cl and C2 in operative condition. 
The operation of the measuring device M will be ex 

plained in detail with the aid of FIGS. 4 and 5, with the 
top diagrams D indicating a plurality of occupied and 
unoccupied periods of a detector M. In like manner, 
the diagrams s1‘ and s12 illustrate the relative positions 
of contacts 511 or s12, in correspondence upon the state 
existing at the detector, and diagrams M(Cl) and 
M(C2) illustrate the charge conditions appearing on 
the storage capacitors C1 and C2 respectively. Since 
the upper portion of the circuit of FIG. 3 is adapted to 
record the normally ?owing traf?c, this portion of the 
circuit will be explained in connection with FIG. 4. 
Assuming that the detector D connected to the termi~ 

nal (l) of the measuring device is occupied, the wind 
ing S1 will be energized and contacts s11 will be in a po 
sition to connect positive voltage over resistance W1 to 
the input side of storage capacitor C1, so that the ca 
pacitor would tend to charge over the adjustable resis 
tor W1 and the operational ampli?er V1. However, as 
the voltage of the output of the operational ampli?er 
V1 is not supposed to become negative, a crystal diode 
l is shunted across the capacitor to eliminate the appli 
cation of such charging current to the capacitor. If the 
detector becomes unoccupied, the contacts s11 will re 
turn to their rest positions illustrated in FIG. 3 whereby 
the storage capacitor C1 is now charged over the resis 
tor W2 and the operational ampli?er V1, (with oppo 
site sign), the voltage of the output of the operational 
ampli?er Vl thus increasing positively. If a vehicle then 
occupies the detector, the contacts s1l will again be ac~ 
tuated whereby the capacitor C1 will tend to discharge 
over the resistor W1 and the operational ampli?er V1, 
thereby decreasing the positive voltage at the output of 
the operational ampli?er. 
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As will be apparent from the inclination of the charge 
and discharge lines of the storage capacitor C l illus 
trated in FIG. 4, the various parameters are adjusted, 
by means of resistances W1 and W2, to obtain a favor 
able relationship between occupied and unoccupied 
periods at the detector. It will be apparent that as long 
as the occupied and unoccupied periods of the detector 
follow one another in a more or less certain rythym, the 
charge of the storage capacitor C1 will ?uctuate only 
within narrow limits. However, if the charge of the stor 
age capacitor C1 so increases during the unoccupied 
periods that is ?nally exceeds the discharge resulting 
from vehicle occupation, as illustrated in FIG. 4, the 
output of the operational ampli?er V1 will become 
more and more positive and ultimately reach the 
threshold voltage +Ugl of the voltage source Q1, re 
sulting in the comparing device Kl generating an out 

- put signal at the terminal (3) as long as such condition 
is maintained. 
As previously mentioned, the lower part of the circuit 

illustrated in FIG. 3 is adapted to record traf?c conges 
tion, i.e., the associated detector being occupied most 
or all of the time, and the operation of the circuit may 
be explained in connection with FIG. 5, in which it is 
assumed that the detector D associated therewith is ini 
tially occupied and consequently the contacts s12 are in 
their actuated position whereby the storage capacitor 
C2 is being charged over the adjustable resistor W3 and 
as the operational ampli?er V2 is to become negative, 
and not positive as in the upper circuit, the crystal 
diode Ri2 is correspondingly poled, i.e., reversed to the 
diode Ril in the upper part of the circuit. 
Consequently, as long as the detector D remains oc 

cupied, the voltage at the output of the operational am 
pli?er V2 will progressively decrease and thus become 
more and more negative. If the detector D now be 
comes unoccupied after a time period, the contacts slz 
will return to their rest positions and the storage capac 
itor C2 will discharge during this period over the resis 
tor W4 and the operational amplifier V2. Since under 
the conditions here involved occupation of the detector 
is supposed to greatly exceed the unoccupied time, as 
illustrated in FIG. 5, the output of the operational am 
pli?er V2 will ultimately become so negative that it 
reaches the threshold voltage —Ug2‘ of the voltage 
source 02. As a result, a signal appears at the output 
(4) of the comparing device K2 as long as such opera 
tional condition exists. 
As previously mentioned, the crystal diodes Ril and 

Ri2 thus insure the desired polarities at the respective 
outputs of the operational ampli?ers V1 and V2. 
Considering the operation of the respective measur 

ing devices of FIG. 3, the circuit of FIG. 2 and its oper 
ation may be considered in detail. 
As previously mentioned, the overall operation of the 

device is controlled by the switch Sch, with the respec 
tive lights in the signal units Sgl and Sg3 being con 
trolled by the switching‘device G1 and the lights in the 
signal units Sg2 and Sg4 by means of a similar switching 
device G2. The overall control of the two switching de 
vices GI and G2 is effected through contacts s3 which 
in turn are controlled by the dual wound solenoid S3, 
with the contact s3 being illustrated in rest position in 
view of the open switch Sch. As previously mentioned, 
only the red and green lights are illustrated in the signal 
units Sgl through Sg4, as they are sufficient for an un 
derstanding of the operation of the system. 
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6 
Any necessary additional transition signal lights can, 

of course, be suitably actuated through corresponding 
timing circuits in the switching devices G1 and G2 after 
receipt of signals thereat for effecting a light change. 
The contact s3 also controls the actuation of the re 
spective measuring devices through the associated 
windings S2 by connection of the associated inputs (2) 
with the input of the associated switching device G1 or 
G2. Thus, in the embodiment of the invention illus 
trated in FIG. 2, the windings S2 of the measuring de 
vices MI and M3 are operatively connected with the 
input of the switching device G1 while the windings S2 
of the measuring devices M2 and M4 are operatively 
connected with the input of the switching device G2. 
Referring to FIG. 2, it will be noted that each tra?ic 

detector Dl-D4 is connected over a corresponding 
evaluation device A1~A4 with the input terminal (1) of 
the associated measuring device Ml-M4. As the signals 
units Sgl and Sg3 are jointly operated under the con~ 
trol of both signal detectors D1 and D3, the output ter 
minals 3 of the measuring devices M1 and M3 are con 
nected to respective inputs of an AND gate U1, the 
output of which is connected to one input of an OR 
gate 01, the other inputs of which are connected to re 
spective terminals 4 of the measuring devices M1 and 
M3. The output of the OR gate 01 is connected with 
the energizing winding of the solenoid S3 adapted to 
actuate the contacts s3 to the opposite position illus 
trated in FIG. 2. In like manner, the outputs 3 of the re 
spective measuring devices M2 and M4 are connected 
to the inputs of an AND gate U2, the output of which 
is connected to one input of the OR gate 02 with the 
outputs 4 of the measuring devices M2 and M4 being 
connected to the remaining input illustrated of the OR 
gate 02, with the output of the latter being connected 
to the other winding of the solenoid S3. 
Assuming the contacts s3 are in the position illus 

trated in FIG. 2, the green light of the signal units Sgl 
and Sg3 will be illuminated and at the same time the 
contacts s21 and s22 of the respective measuring de 
vices M1 and M3 will be in open positions due to the 
energization of the respective windings S2. 
Assuming that both traf?c ?ows I and III have low 

traf?c densities relatively high traffic speeds and thus 
correspondingly short occupied periods and longer un~ 
occupied periods will result at the detectors D1 and 
D3. Consequently, the critical threshold voltage repre 
sented by the voltage +Ug1 at the measuring devices 
M1, M3 will be rapidly reached to apply respective sig 
nals at the inputs of the AND gate U1, whereby a signal 
is transmitted through the OR gate 01 and the associ 
ated winding of the solenoid S3 energized to shift the 
contacts s3 to the positions opposite to that shown in 
FIG. 2. Consequently, the windings S2 of the measuring 
devices M1, M3 will deenergize and the switching de 
vice Gl will ultimately turn off the green lights of the 
signal units Sgl and Sg3 and turn on the red lights 
thereof. At the same time, the switching device G2 will 
be actuated to ultimately turn off the red lights of the 
signal units Sg2 and Sg 4 and turn on the green lights 
thereof. Simultaneously therewith, the solenoid wind 
ings S2 of the measuring devices M2, M4 will be ener 
gized opening the switches s21 and s22 of such measur 
ing devices to place the latter in operation. At the same 
time, the energization of the solenoid windings S2 of 
the measuring devices M1, M3 will result in closure of 
the contacts s21 and s22 thereof rendering the storage 
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means thereof inoperative and thus the measuring de 
vices themselves. 
Again assuming the original condition with the signal 

units Sgl and Sg3 having their green lights illuminated, 
but now assuming, for example, that the traf?c flow I 
is of low traffic density while the traffic flow III is of 
great density, only the measuring device Ml will rap 
idly reach the critical voltage +Ugl and emit a signal 
at its output (3). However, as a result of the greater 
traf?c density at the detector D3 a lower traf?c speed 
will be involved with longer periods of occupation of 
the detector and correspondingly shorter unoccupied 
periods. As a result, the voltage buildup to the critical 
voltage +Ug1 in the measuring device M3 will lag such 
buildup in the measuring device M1 and a signal will 

‘ appear at the output 3 of the voltage device M3 at some 
later time, with the switch-over thus being delayed until 
signals appear at both inputs of the associated AND 
gate U1, at which time the associated winding of the so 
lenoid S3 is energized over the OR gate 01, as previ 
ously described. 

If, however, the traf?c ?ow I should become more 
dense, prior to the appearance of a signal at the output 
(3) of the measuring device M3, thus requiring a green 
period of greater time, this will result in longer occu 
pied periods and shorter unoccupied periods at the de 
tector D1 with the result that the voltage will decrease 
at the comparing means K1 to a value below the critical 
voltage +Ug1, resulting in the disappearance of a signal 
at the output (3). In this case, the green lights for the 
traf?c ?ows I and III, in the absence of other provi 
sions, could only be turned off when the outputs (3) of 
both measuring devices M1 and M3 emit a signal. Of 
course, the system would normally include master tim 
ing means which would switch the lights of the respec 
tive signal units after a predetermined maximum green 
period, irrespective of the traf?c ?ows. 

In any case, the traf?c ?ows I1 and IV of the cross di 
rection will eventually receive a green light. 
Assuming now that the traf?c ?ow 1V is so dense that 

it pratically stops resulting in congestion, the detector 
D4 would be practically steadily occupied which in 
turn would result in an undesirably long green period. 
However, referring to FIG. 5, such long periods of oc 
cupation of the detector D4 will result in the capacitor 
C2 associated with the measuring device M4 ultimately 
reaching the critical voltage —Ug2, as illustrated in the 
bottom diagram of FIG. 5. This in turn will result in a 
signal at the output (4) of the measuring device M4 
which signal will be conducted through the OR gate 02 
to the associated winding of the solenoid S3 resulting 
‘in actuation thereof to return the contacts s3 to their 
original position illustrated in FIG. 2. In this case the 
measuring values in the measuring device M2 respon 
sive to the detector D2 remains of no importance in the 
presence of the congestion signal from the measuring 
device M4. 
As previously mentioned, usually in such type of sys 

tems, the green lights of a pair of signal units are ulti 
mately turned off following a reasonable maximum 
time, irrespective of the traf?c conditions, as indicated 
by the respective tra?'ic detectors, and it is believed ap 
parent that an over-riding control can readily be addi 
tionally provided which will effect such switching over 
when a predetermined maximum green period for cer 
tain signal units has been reached. 
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It will be apparent from a reference to FIG. 3 that the 

relative magnitudes of the voltages representing occu 
pied and unoccupied periods of the detectors can be 
readily controlled and varied by means of the adjust 
able resistances Wl through W4 whereby the opera 
tional characteristics of the system can be readily 
adapted to the traffic requirements thereof. Likewise, 
the threshold voltages +UG1 and —UG2 for the respec 
tive comparing means K1 and K2 can be selected as de 
sired by adjustment of the voltage sources Q1 and Q2. 

It will be appreciated from the above description that 
while some of the switching members have been illus 
trated as relays, and capacitors have been illustrated as 
the storage members, the invention can be practiced 
with other types of components for achieving the de 
sired control results. For example, shift registers and 
counters could be employed as the storage means, in 
particular, counters which can be stepped in either di 
rection by different impulses whereby the impulses 
form the time criteria. In the latter case, a signal would 
always be emitted from measuring device M when the 
counters serving as the storage means have reached a 
predetermined counting level. 
Likewise, with respect to various details of construc 

tion, illustrated, for example only in block form in the 
drawings, those skilled in the art will have no dif?culty 
in determining suitable known components which may 
be employed therefor. 
For example, the operation ampli?ers V1, V2, may 

be of a type corresponding to integrated circuit No. LM 
I07, and the comparing means K1, K2, of a type corre 
sponding to integrated circuit No. LM 106, both manu~ 
factured by National Semiconductor. 

Similarly, the loop detectors D1, etc. and evaluation 
devices A1, etc. may, for example, employ circuitry of 
the type illustrated in US. Pat. Nos. 2,917,732; 
3,164,802; 3,397,364; and 3,451,041. 
Having thus described my invention, immaterial 

changes and modi?cations may be made in the inven 
tion by those skilled in the art without departing from 
the spirit and scope thereof, and it is to be understood 
that I intend to include within the patent warranted 
hereon all such changes and modi?cations as may rea 
sonably and properly be included within the scope of 
my contribution to the art. 
What we claim is: 
1. In a street traf?c signalling system having signal 

units disposed at the sides of an intersection and con 
trollable in response to traf?c detectors also disposed 
at the sides of such intersection, the combination of a 
measuring device, having at least one storage means, 
for each traf?c ?ow monitored by a traffic detector, 
with the storage means being operable, in response to 
operation of said traf?c detectors, to receive signals re 
spectively representing occupied and unoccupied peri 
ods reported by the associated detector, means for 
summing the signals representing occupied and unoc~ 
cupied periods of the associated detector, and means 
responsive to a predetermined summing value, opera 
tive to provide an optimum “go” or “green” period of 
an associated signal unit, or a predetermined control of 
the duration of the “go” or “green” period in the pres 
ence of a predetermined comparison relationship, in 
dependence upon predetermined signals, received by 
one of such related storage means from the associated 



3,833,881 
9 

detector, representing traf?c congestion at such detec 
tOl'. 

2. A system according to claim 1, wherein said stor 
age means of a measuring device is operative to deter 
mine the duration of a “green” or “go” period irrespec 
tive of optimum periods, in the presence of traffic con 
gestion, represented by a predetermined summing, in 
dependence upon occupation of an associated detector 
and is arranged to receive signals, in the form of volt 
ages, representing occupied and unoccupied periods, 
and including means for supplying such voltages 
thereto with opposite identifying polarities, with a con 
gestion signal being derived in said storage means as a 
difference between said voltages of opposite polarities. 

3. A system according to claim 1, wherein such stor 
age means of a measuring device is operative to deter 
mine the duration of the optimum “green” or “go” pe 
riod, and is arranged to receive voltages representing 
occupied and unoccupied periods, and including means 
for supplying such voltages thereto with opposite iden 
tifying polarities, with the optimum period being de 
rived in said storage means as a difference and means 
de?ning an operative threshold for determining the 
voltage representative of such optimum period. 

4. A system according to claim 3, wherein each mea 
suring device has two such storage means, the second 
of which such storage means is operative to determine 
the duration of a “green” or “go” period, irrespective 
of optimum periods, in the presence of traffic conges 
tion, represented by a predetermined summing value in 
dependence upon occupation periods of an associated 
detector, and is arranged to receive voltages represent 
ing occupied and unoccupied periods, and including 
means for supplying such voltages thereto with oppo 
site identifying polarities, with a congestion signal 
being derived in said storage means as a difference. 

5. A system according to claim 1, comprising in fur 
ther combination, blocking means for the respective 
storage means arranged to prevent the stored content 
of such storage means from exceeding a threshold 
value, preferably zero value. 

6. A system according to claim 1, wherein the respec 
tive storage means include a chargeable capacitor as 
the storage member, and an operational ampli?er, the 
output voltages of the latter being stored in said storage 
member. 

7. A system according to claim 1, comprising in fur 
ther combination, adjustable means for independently 
adjusting relative voltages representative of occupied 
and unoccupied periods, to enable desired proportion 
ate evaluation of occupied and unoccupied periods. 

8. A system according to claim 1, comprising in fur 
ther combination, means linking the measuring devices 
of respective selected traffic flows whereby optimum 
“green” or “go” time of the selected traffic flows is ter 
minated only when the optimum periods for such se 
lected traffic flows have been reached. 

9. A system according to claim 8, wherein said link 
ing means comprises AND gates. ‘ 

10. A system according to claim 8, comprising in fur 
ther combination, means linking the measuring devices 
of respective selected traf?c ?ows whereby termination 
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10 
of “green” or “go” periods for such selected traffic 
?ows will take place in the presence of a congestion sig 
nal at any one of the measuring devices for such se 
lected flows. 

11. A system according to claim 10, wherein said 
linking means comprises OR gates. 

12. A system according to claim 1, wherein means is 
provided for controlling the operation of the respective 
measuring devices whereby the storage means thereof 
is inoperable when the associated signal unit is “red” 
or “stop” and operable when such signal unit is 
“green” or “go.” 

13. A system according to claim 12, wherein each of 
said storage means comprises a storage capacitor and 
said operation-determining means comprises shunt 
contact adapted to shunt the associated storage capaci 
tor when the associated signal unit is “red” or “stop”. 

14. A system according to claim 1, wherein means is 
provided for terminating a “green” or “go” period 
after a predetermined maximum time, independently of 
the determination of the end of an optimum period. 

15. A system according to claim 1, wherein the re 
spective traffic detectors comprise inductive loops of 
about the same length as the average personal car 
length, and disposed'at a distance of about such a car 
length from the associated stop line at the intersection. 

16. A system according to claim 4, wherein each 
measuring device is provided with two storage means, 
each of which comprise a storage capacitor, respec 
tively, designated as “optimum” and “congestion” ca 
pacitors, each capacitor being operatively shunted by 
an operational ampli?er, a blocking diode, and opera 
tion-determining shunt contacts, comparing means at 
the output side of each capacitor for comparing the 
charge thereon with a threshold voltage, adjustable 
means associated with each comparing means for selec 
tively supplying a threshold voltage thereto, means at 
the input side of each capacitor and ampli?er and in 
cluding cooperable contacts for selectively supplying 
voltages of predetermined values and polarities to the 
associated capacitor and amplifier, means for selec 
tively actuating said shunt contacts to open the same 
when the traf?c unit associated therewith designates a 
“green” or “go” period and closed when a “red” orv 
“stop” period is designated thereby, and means for se 
lectively actuating said input contacts in dependence 
upon the or absence of a signal from the associated de 
tector. 

17. A system according to claim 16, in which two 
traf?c flows are to be linked, wherein the output of the 
comparing means associated with “optimum” capaci 
tors of the measuring devices of such linked flows, is 
connected with a respective input of an AND gate, the 
output of which and the outputs of the other comparing 
means associated with the “congestion” capacitors of 
such measuring devices, conducted to respective inputs 
of an OR gate, the output signal of which is adapted to 
effect termination of a “green” or “go” period of the 
associated signal units. 

* * * * * 


