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The present invention relates to traffic con 
trol signals for use at road crossings or the like 
and is more particularly concerned with traffic 
control Systems of the progressive type by means 
of which a number of controllers located at suc 
cessive intersections on a main road may be regul 
lated in a certain phase relationship to each 
other so that if the average speed of the trafic 
is known it is possible to arrange the signals so 
that main road traffic passing the first intersec 
tion will not be held up at succeeding intersec 
tions. The invention moreover is particularly 
concerned with Systems in which under light traf 
fic conditions the operation of the signals may 
be controlled in accordance with the density of 
the traffic by the employment of vehicle detectors 
located in the roadway. 
Arrangements have already been suggested in 

Which, while traffic is light, the signals at each 
intersection are controlled in accordance with 
the traffic thereat without relationship to the 
traffic at other intersections, but in which when 
the traffic on the main road becomes so heavy 
as to be Substantially continuous, that is to say 
the controllers become in effect fixed time con 
trollers working on their maximum timing limits, 
the timing of the signals is automatically brought 
under control of a master controller which there 
upon imposes a rigid plan according to which 
the Signals are operated in a related sequence so 
as to ensure that the traffic on the main road 
shall be subject to a minimum amount of delay 
when passing through the series of intersections. 
For example the phase relationship between the 
signals at two adjacent intersections may con 
veniently be such that the main road is opened 
at one of the intersections a predetermined in 
terval before it is opened at the other intersec 
tion which interval is sufficient for a vehicle trav 
elling at a predetermined speed to travel from one 
intersection to the other. 

In the form of such a system disclosed in Brit 
ish Patent No. 403,732, and the corresponding 
convention Patent 2,129,446, a master timer is 
employed from Which separate pairs of conduc 
tors radiate to the controllers at each intersec 
tion for the purpose of regulating their time pe 
riods in relation to one another. In the case of 
continuous main road traffic. With traffic Wait 
ing on the cross roads, even though the maximum 
timing condenser in any controller becomes fully 
charged it is impossible for it to discharge through 
the associated neon lamp and change the right 
of-way until a pulse is received from the mas 
ter timer. Thus When the maximum time limit 

(C. 177-33) 
is reached the signals will not immediately change 
but rather the circuit will be put into a condi 
tion such as to be responsive to the regulating 
pulses from the master timer. In practice in 
an installation of this type it has been found 
necessary to reduce the main roadmaximum pe 
riod of each controller so that the main road 
will not become congested before the master con 
troller pulses become effective and with this ar 
rangement, the traffic can more easily come into 
line with the predetermined progressive plan. 
Unfortunately however during light traffic. con 
ditions there will be a correspondingly greater 
possibility of a controller at any One intersection 
reaching the maximum time limit due to a Small 
block of traffic and therefore being responsive to 
a possible pulse from the master controller which 
would in this case cause unnecessary interference. 
Furthermore during periods of substantially con 
tinuous traffic the arbitrary termination of right 
of-way periods by the master controller takes 
no account of the trafic conditions at any par 
ticular monent and proves inflexible and Sorne 
what expensive in practice and the chief object 
of the present invention is to effect an improve 
ment in the operation in this respect. 
According to the invention in a traffic control 

system employing a plurality of sets of signals 
located at adjacent intersections, interlinking 
circuits are provided between successive con 
trollers which enable the maximum timing ar 
rangements at each to be started in operation 
progressively, the necessary displacement of the 
start signals being secured by an additional timer 
in each individual controller. 
The invention will be better understood from 

the following description of one method of car 
rying it into effect, reference being had to the 
accompanying drawings comprising Figs, 1 to 4. 
Fig. 1 shows the equipment of an individual con 
troller, part of which is shown separately in Fig. 
2. Fig. 2 also shows typical arrangements of in 
terlinking between three successive controllers 
associated with intersections designated X, Y, and 
Z, which are shown in diagrammatic form in 
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45 Fig. 3. Fig. 4 shows the effect of interlinking in 
a time distance diagram of progressive traffic 
movement through the three intersections, X, 
Y, and Z. 

It should be explained generally that the COn 
troller illustrated in Fig. 1 is of the type noW 
well-known, and shown in the British patent 
previously referred to in which a number of con 
tact springs are operated by a can shaft which is 
rotated step by step by means of a solenoid. The 
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Solenoid is operated at suitable intervals which 
are determined by the time taken to charge a 
Condenser through a high resistance until it at 
tains the striking voltage of a neon or similar 
gas discharge tube whereupon the tube flashes 
and a relay in series therewith is operated to 
bring about the advance of the can shaft to the 
next position. 
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The controller shown makes use of the usual 
arrangement of two timing circuits one of which 
is controlled from the vehicle detectors so that if 
traffic continues to arrive on the road possessing 
right of way the condenser is intermittently dis-, 
charged and thus an extension of the right of 
Way period is obtained. In order however that 
One road may not hold right of Way indefinitely 
if traffic is waiting on the other road, the second 
timing circuit is provided and in this the con 
denser is charged steadily and cannot be dis 
charged by further operations of the detector. 
Consequently if a detector has been operated in 
the blocked road this second timing circuit sets a 
maximum value to the period which a vehicle 
thereon will have to wait. In the arrangement 
illustrated the improved working according to the 
invention is obtained by the provision of a third 
tinning circuit which is set into operation on re 
ception of a call extended during the main road 
red-amber period of the preceding intersection 
to indicate that traffic is about to be released 
from that intersection. This timing circuit 
functions to measure off a time approximating 
that required for vehicles to traverse the distance 
between the two intersections and when it com 
pletes timing this predetermined interval, a cir 
cuit is completed to commence timing the maxi 
mum period in order that the released block of 
traffic may proceed without interference to the 
intersection ahead where the process is repeated. 
It may be arranged that unless the signals at the 
called intersection are giving right of way to the 
main road the linking pulse from the calling in 
tersection is lost, or alternatively, that the pulse 
is stored no matter what the signal indication 
is at the time of reception of the pulse; the rela 
tive merits of the two arrangements will be more 
fully appreciated from the ensuing detailed de 
Scription. 
Considering now the detailed operation of the 

circuit, it is assumed that the controller is fed 
from alternating current mains connected to the 
transformer TR, which is conveniently provided 
with suitable tapping points to suit different 
mains voltages. From the outer secondary wind 
ings of this transformer the valve rectifier WR is 
fed and this supplies direct current to the ter. 
minals marked plus and minus, suitable smooth 
ing devices being employed. From the terminals 
I, and Q of the inner secondary winding alter 
nating current af, a low voltage is obtainable for 
use in the vehicle detector circuit. Normally one 
conductor of the mains Will be connected to earth 
and the terminals concerned are indicated by a 
minus sign in a circle and square. The terminals 
marked T are provided for convenience in test 
ing. 
The table at the right hand side of Fig. 1 shows 

by heavy black dots and bars the shaft positions 
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in which the various cam contacts are closed. It 
Will be understood that in the absence of traffic 
the shaft will be standing in either position 3 or 
position 6 corresponding to the so-called vehicle 
interval position for either phase B or phase A 
respectively, the latter being associated with main 
road traffic and the former with crossroad traffic. 

Referring now to Figs. 2 and 3, Fig. 3 shows a 
main road in diagrammatic form while Fig. 2 
shows the method of interlinking between the . 
controllers at the intersections X, Y and Z. In , 
the arrangement shown it will be assumed that 
there is a clear stretch of main road leading in 
Wards towards the intersections X and Z and in 
terlinking therefore will only be required between 
X, Y and Z. In addition to the interlinking of the 
controllers so that the maximum timing circuits. 
of each successive controller can be started up 
progressively, facilities for repeated detector im 
pulsing are also provided on the lines disclosed 
in British Patent 446,288, and the corresponding 
convention Patent 2,145,031. It will be under 
Stood that the controllers at each intersection are 
Supstantially identical, certain interlinking equip 

5 

ment however not being required at the outer in 
terSections X and Z. 

Referring now to Figs. and 2, it will be as 
Surned that the diagram comprising, Fig. 1 when 
arranged in conjunction with the portion of Fig 

20 

lure 2 between the center pair of dotted lines rep 
resents the controller at intersection Y and that the cam shaft is standing in position 3 giving 
right of way to cross road traffic or phase B. 
Traffic arriving on the crossroad will intermit 
tently operate the detector DB, Fig. 1, and hence 
relay D, and this relay at armature d2 will shunt 
the condenser QA over resistance.YC since cari 
contacts C6 are closed. The charging circuit. 

25 
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for condenser QA extends from positive over cam 
contacts. Cf.5 and the phase B. vehicle interval 
adjusting switch VB which is suitably wired to 
the tappings of the common resistance. AR. 
Assuming now that a vehicle operates phase 

A detector y for y2, Fig. 3, relays O or P, Fig. 2 
will be operated and at armatures o4 or p4, Fig. 1, 
relay E will be energized and thereupon lock by 
Way of can contacts C2 and armature e... At 
armature e2 relay A and the neon tube FA are 
connected across condenser QA by way of cam. 
contacts C7 so that if the potential of the con 
denser rises Sufficiently relay A will operate. Fur 
thermore at armature e3 a charging circuit is 
completed by way of contacts C7, the phase B 
maximum adjusting Switch MB and the common 
resistance BR for the condenser QB. 

40 

If now a break occurs in the phase B traffic of 
Sufficient length to permit the striking voltage of 
the neon lamp FA to be reached or should the 
maximum condenser QB be charged to the 
striking voltage of the neon lamp FB, either relay 
A or relay B will be operated to energize the sole 
noid S which in turn will advance the camshaft 
to position 4. The solenoid contacts St and S2 
Operate momentarily to discharge condensers QA 
and QB by Way of the resistances YA and YB re 
Spectively so as to ensure that they start the next , 
tinning period with no residual charge. In posi 
tion 4 cam contacts C2 are closed and the 
charging circuit for condenser QA therefore ex 
tends over the phase B amber adjusting switch 
LB. If the stepping of the cam shaft has been 
brought about by relay B due to a change on 
maximum, armature b2 and cam contacts S4 will 
have ensured that relay D still remains energized 
and consequently, with contacts d4 open the 
charging circuit will now include resistance YD 
Which gives an extended amber period to give 
time for cross traffic to clear the intersection. 
The continued energization of relay D ensures 
that right of way shall return to phase B without 
any further detector operation so as to release 
any vehicles which may have been stopped after 

50 

60 

70 

5 

10 



0. 

5 

30 

35 

50 

55 

65 

70 

5 

2,188,731 
passing the detector. If relay D is not operated 
however, resistance YD is short circuited by con 
tacts d4 and the amber period is correspondingly 
shortened. It will be appreciated that some de 
gree of extension of the period is obtained if the 
detector DB is crossed by a vehicle during the 
amber period. 
When the can shaft advances to position 5 

after the expiration of the amber period, 
charging of the condense 2A takes place over 
cam contacts. C3 and the phase A initial interval 
adjusting switch A and at the end of the period 
determined thereby, the cam shaft steps to posi 
tion 6. The length of the initial interval cannot 
be affected by the operation of either of the de 
tectors. The can shaft is now in the vehicle 
interval position for phase A and the locking 
circuit for relay E will be opened at can contacts 
Cf2. Phase A traffic will now intermittently 
operate relay E and if there are any Waiting ve 
hicles on phase B relay D will be operated and 
locked up by way of cam contacts C and con 
tacts d. Charging circuits will thereupon be 
completed for condenser QA over can contacts 
C4 by way of the phase A. vehicle interval switch 
WA. and for condenser QB by way of can contacts 
C8, armatures d3 and m2 and the entire re 
sistance B.R. Shouid the density of the t'affic be 
such as to prevent condenser QA. from charging 
sufficiently, the changeover of the signals will be 
dependent on the maximum tinning condenser 
QB but since the whole of resistance BR is in 
cluded in the maximum timing circuit, the maxi 
mum period Will be exceedingly long. Normally 
however the operation of relay M will at arma 
ture n2 connect the ordinary maximulin a dias 
ing switch MA in circuit as will be described sub 
sequently, 

It will be understood that the signalling lamps 
GA AB, RB, GB, AA and RA are operated over 
cam contacts C9, CIG, C, E, C20, C2 and C22 
respectively in a manner which will be readily 
followed from the cam contact operation table. 
The strap between the amber lamps AA and AB. 
is employed to give an amber indication to both 
phases immediately prior to the change to green. 
The SWitches PA and PB associated with the 

detector circuits are so-called arterial switches 
and the closing of one of these switches will en 
Sure that right of way will return to the asso 
ciated phase in the absence of traffic on the other 
phasa. The effect of these switches is to put in 
a call but not to produce any extension in the 
absence of traffic. The manual control terniina. 
MC may be connected via a push button to en 
able stepping of the solenoid to be effected rinar 
aly. 
Referring now to Figs. 2 and 3 it will be as 

surner that the controllers at intersections X, Y 
anr 7, all of Which are similar to that for inter 
section Y sinnwn in Fig.1 and part of Fig. 2, are 
all operating individually under light traffic con 
ditions and that the controller at, intersection X 
shows red to the main road, i.e., the camshaft is 
in nosition 3. Assume now that a block of traffic 
approaches intersection X along the main road in 
the direction left to right and thereupon the 
Jaading vehicle will actuate the detector act and 
rinerate relay 8. It should be mentioned that 
in order to distinguish the references to the yari 
ous controllers the prefix is added to the desig 
nation of any relay in the controller at inter 
section X and the prefix 2 to relay designations 
for the cont:"oller at intersection Z. Since relay 
RAR is operated in parallel with the lamp RA 

Over the back contacts of these relays. 

tect g . 

tacts S3 and arrnature c2. 

for intersection X, relay 0 will be locked over . 
armature fara 6. Armature fo2 thereupon pre 
pares a repeat detector impulse circuit and arma 
ture o3 prepares a circuit for relay OR in the Y 
controller while armature oA (see o4 in Fig. 1) 
operates the phase A road relay E in the X con 
troller. Relay E locks up in the manner pre 
viously described and prepares to change the 
right of way from phase B to phase A. When a 
St:itable gap in the phase B traffic occurs or at the 
end of the phase B maximum period. 
When the X controller subsequently steps to 

Iosition 4, the amber lamps for both phases will 
The lighted the phase A red lamp remaining 
alight and consequently the block of traffic will 
prepare to commence movement. Relay. AAR 
Will now be operated in parallel with the phase 
A amber laiap and consequently at armatures 
idg-ri a 72 d. Clair2 circuits will be completed to the 
controiler at intersection Y. 
Arinature dari completes the repeat detector 

in pulse circuit which extends a loop across termi 
nals Q and R. and thereupon operates relay E 
in the Y controller and thus prepares this con 
troiler in advance of the block of traffic at X 
a2proaching Y. When the controller at inter 
Section 2K Subsequently changes over to positions 
5 and 6 giving right of way to phase A traffic, re 
lays AAR and RAR will be released and further 
Vehicles passing over the detector act will 
impulse relay which thereupon puts in calls at 
both the X controller and also the Y controller 

This 
helps to keep the important main road traffic 
YacVing With the minimum of stoppages and to 
prevent the possibility of blocking back over a, 
preceding crossing. The single pulse stored dur 
ing the red period and transmitted during the 
red-amber period caters for a condition where for 
example there are only such a Small number of 
vehicles waiting at intersection X that they can 
be accommodated between the detector a and 
the stop line at the intersection. If this arrange 
nent were not made, when they received right of 
Way no repeat impulse would be transmitted to 
the succeeding intersection unless a further ve 
hicle passed over detector act and the traffic might, 
therefore be held up at intersection Y. 
Armature dar2 completes an operating circuit 

for relay OR in the Y controller and thereupon 
this relay locks by way of armatures ori and 
mari, and at armature or 2, Fig.1, a circuit is com 
pleted by way of a suitable tapping on resistance 
CR and the phase displacement timing switch 
PID? to charge condenser QC. This timing circuit, 
is adjusted to cause the neon lamp FC to strike 
after a period which is sufficient for a vehicle to 
travel at the predetermined speed from inter 
section X to intersection Y. Assuming that the 
switch J between terminals f O and f f is open as 
shown in Fig. 1 after the lapse of the predeter 
nined interval the lamp FC Will strike and thus 
operate relay C at the same time as the first ve 
hicle of the block of traffic should reachth a de 

Should the Y controller not be show. 
ing green to the main road, either relay RAR, or 
both relays RAR, and AAR Will be operated in 
parallel with the associated phase A signal lamps 
and there will thus be no circuit for relay M as 
r0,r 5 or (tari or both will Open but a circuit Will 
be completed for relay MR by way of solenoid con 

Armature mir, Fig. 2, 
thereupon opens the locking circuit of relay OR 
which releases and at armature or2 opens the 
locking circuit of relay C which was previously 

O 

s 

20 

25 

30 

60 



5 

. ... O 

:20 

30 

40 

45 

O 

4 
held: by way of armatures c and or2, switch PD 
and resistance CR, while armature or shunts 
condenser QC by way of resistance YF and arma 
ture pra. Relay C upon releasing in turn re 
leases relay MR and this portion of the controller 
is thus restored to normal. In this case the in 
terlinking will be ineffective and the phase A 
traffic will have to wait until it receives right of 
Way in the normal course; the waiting period is 
reduced to a minimum however since a repeated 
detector impulse will already have been stored 
when right of way was taken from the main road. 
In case however the Y controller is... showing 

green to the main road at the conclusion of the 
phase displacement timing period, relay C upon 
Operating : Will Operate relay M in addition to 
relay MR, and this relay will lock up by way of 
armatures rars, aars, m. and solenoid contacts 
S3. Armature c3 discharges condenser QB over 
resistance YB and contacts C 8 and when relay 
C is subsequently released as described before, 
relay M remains locked and at armature m2 
completes the phase A maximum timing circuit 
by way of the adjusting SWitch MA and a Suitable 
tapping on resistance BR. This maximum tim 
ing period has therefore been started a prede 
termined interval after the traffic. Was released 
from intersection X. 
Though the method of interlinking between 

two intersections has now been described in de 
tail it will be desirable to consider the three in 
tersections as a whole in order to appreciate fully 
the Working of this system. Considering the 
main road which is shown in Fig. 3, it Will be 
realized that in the absence of cross traffic and 
after the passage of a vehicle along the main road 
the controllers at each intersection will be show 
ing green to the main road. Under this condi 
tion there is no maximum interlinking since the 
interlinking pulses are sent only on red-amber 
and it will be understood that this arrangement 
is satisfactory since if there is Waiting cross traf 
fic the repeat detector impulsing facility will 
maintain right of way for the main road until 
Suitable gaps occur in the main road traffic. 
Should right of way be taken away from the main 
road at one or more intersections and the main 
road traffic become so heavy as to be substan 
tially continuous, the traffic will in effect be di 
vided into “blocks' the size of which is dependent 
on the Speed of the traffic and the length of the 
maximum period at any controller. These 
“blocks' will be passed forward to each intersec 
tion in turn where the maximum period is ar 

tj) 

5 

ranged to commence when the leading vehicle 
of the “block” reaches the intersection and where 
the maximum period terminates when the last 
vehicle of the block has passed through. 
The effect of the maximum interlinking in pro 

ducing progressive movement through the series 
of intersections is illustrated in Fig. 4 which 
shows a distance time diagram of progressive 
traffic movement through the intersections X, 
Y, and Z as provided by the interlinking under 
maximum traffic conditions. The Fig. 4 diagram 
assumes the intersections X, Y and Z to be 1000 
ft. apart and also assumes a steady Speed of 
traffic at 40 ft. per second or about 27 miles per 
hour. The diagram also assumes that the maxi 
Inurn time settings of adjustment Switches MA 
and MB in the several controllers at X, Y and Z 
are all set uniformly to provide about 22 seconds 
of green, 3 seconds of amber, and 25 seconds of 
red on each street. The adjustment switches 
PD: and PD2 under, these circumstances may be 

ing of displacement period for Y in similar 
fashion to the illustration shown for eastbound 

2,188,731 
set, for example, to provide a displacement time 
period of about 28 seconds as timed by condenser 
QC, which is about equal to the time required 
for a vehicle to travel from the detector act at the 
X interSection to the Y intersection. * 5. 

It will be noted in this distance time diagram 
that traffic proceeding eastbound through inter 
Sections X, Y, and Z in series is illustrated as 
proceeding diagonally upward to the right, and 
westbound traffic is illustrated as proceeding di-10 
agonally downward to the right. The position. ... 
of a block of eastbound vehicles is illustrated 
along a time line it taken for example at about 
47 seconds on the time scale. The block of vehi 
cles approaching intersection X appears as als 
Series of short heavy vertical lines, and it will. 
be noted that the leading vehicle in the block is 
illustrated as having just passed over detector 
ac at about the beginning of the amber period 
of the cross road at intersection X. Above this 20 
point along line t the arrow indicates the trans 
mission of an impulse to relay OR, at intersec 
tion Y to start the timing of the displacement 
period by charging of condenser QC. The dis placement period at Y extends toward the right 25 
to about 75 seconds at which point, the green 
Signal Will have just been returned to the main 
road at Y, assuming that the cross road green 
signal was held to a maximum. The maximum 
main road green period is illustrated as starting 30 
at termination of the displacement period and 
extending to about 97 seconds where the amber 
signal would be displayed. 
The diagram of Fig. 4 shows the main road 

red periods as heavy horizontal lines, and the 
main road green (and amber) periods appear 
as the Spaces along the intersection lines be-, 
tween the heavy horizontal lines. It will be ap 
preciated that all these time periods appearing 
on the diagram are based on maximum traffic 
flow, the division of these maximum signal pe 
riods being indicated along the line for intersec 
tion X as representative of all the intersections. 
In order to avoid unduly complicating the dia 

gram the effect of westbound traffic in starting 
the displacement period is not illustrated but 
Such traffic approaching from above intersection 
Z would actuate detector 22 to send an impulse 
ahead to relay PR at intersection Y to start tim 
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traffic. If impulses were received from both Z. 
and X then the displacement period would be 
timed as described above in accordance With the 
shortest time setting for the charging of con 
denser GC. In the present instance since the 
Speed of traffic is assumed the same in opposite 
directions and the maximum traffic conditions 
are illustrated the displacement period at Y 
would be initiated simultaneously by eastbounds 
traffic approaching at X and westbound traffic 
approaching at Z and the time setting for charg 
ing condenser QC would be the same for both. 
eastbound and westbound traffic so that the effect . 
would be the same as if only eastbound traffic 
started the displacement period as illustrated in 
the diagram. 

If the cross traffic Were to decrease so as to 
require a minimum of 12 seconds at intersection 
Y alone for example the main red period just to 
the right of the line t in Fig. 4 would terminate 
earlier at about 62 seconds. Except for east 
bound vehicles which may have turned into the 
main road at intersection X or westbound vehi 
cles which may have turned into the main road a 

7) 

55. 



10 

5 

20 

25. 

30 

35 

4. 

50 

55 

60 

2,188,781 
at intersection Z and except for main road traffic 
proceeding above the assumed speed, this early 
termination of the main road red signal at Y 
Will have no effect on the movement of eastbound 
traffic, since eastbound traffic proceeding at nor 
mal speed would arrive at about 75 seconds. The 
early termination Will, of course, assist in clear 
ing the vehicles which may have turned into the 
main road. If traffic conditions changed so that 
the cross road traffic at all the intersections de 
creased and required a minimum period of only 
about 12 seconds for example the resulting short 
ening of the main road red period would allow 
main road traffic to start earlier at each of the 
intersections and with the same maximum and 
Same displacement based on the same traffic 
Speed, the effect Would be to shorten the total 
signal cycle. A single vehicle turning into the 
main road at intersection X and proceeding east 
bound will have no influence on the maximum 
interlinking between X and Y, but such vehicle 
may have an effect in the maximum interlinking 
between Y and Z. Such effect by a turning ve 
hicle, however, is limited since if such vehicle 
actuates the detector yi in the main road red 
period ahead of the leading vehicle in the block 
of vehicles approaching from X the transmis 
Sion of the interinking impulse to relay 20R at 
Z will be delayed until the cross road amber pe 
riod at Y, which is substantially at the end of the 
main period at Y. If the cross road traffic at Y 
holds the nai), red to a maximum the effect of 
the turning vehicle will be the same as if the 
leading vehicle in the regular block of traffic 
actuated detector y i. If, however, the main red 
at Y terminated beiore its maximum then the 
turning vehicle Would to that extent start the 
displacement period at Z sooner and the subse 
quent maximum main green at Z would occur 
Sooner. Generally with such shorter main road 
red period at intersection Y the main red period 
at the other intersections will also be shorter due 
to generally lighter cross traffic so that such 
turning vehicles would not have much effect on 
the Systern as a continuing matter at an ordinary 
series of intersections. 

It will be appreciated that in many instances 
in applying the maximum interlinking feature 
of the invention to expedite the movement of 
through traffic along the main road, the addition 
of the repeat pulsing feature will be of consid 
erable advantage, since as described, this fea 
ture Wii provide that actuations of eastbound 
traffic at intersection X are also transmitted to 
intersection Y so as to present a demand for 
subsequent transfer of the green signal to the 
main road at Y if it has been on the cross road 
and will also tend to maintain the green signal 
on the main road at Y by resetting of the charge 
on condenser QA at Y if the green signal is al 
ready On the main road in the vehicle interval 
position of the Y controller. 

75 

It will be seen that this method of progressively 
co-ordinating a series of traffic-actuated control 
lers by providing a predetermined displacement 
period before commencing the maximum timing 
at each intersection enables heavy main road 
traffic to proceed Without undue delay whilst at 
the same time sufficient time is allowed to enable 
cross traffic to filter through. There is no mas 
ter controller to involve the possibility of inter 
ference during light traffic periods and further 
more in place of the arbitrary termination of 
right of way periods by a master controller dur 
ing periods of heavy traffic the system described 

provides a related sequence of commencement 
of maximum periods at successive interSections 

5 

which is flexible in accordance with the varying . 
traffic conditions. 

Referring again to Fig. 1 it will be seen that 
when the switch J between terminals 2 and if 
is closed, relay Mi Will be operated no matter 
which signal lamps are lit at the time of com 
pletion of phase displacement timing. A pulse 
Will tierefore be stored should the laiaps not be 
showing green to the main road at the com pietion of displacement timing and this arrange 

10 

iiient nay Jiing the controller more quickly into 
& predete:"ininecijrogressive plan than by the 
(tier al'i'a tigeriesii. Where the displacement timer 
can only be affective during the main road green 
period. The two arrangements can be simply 
tried oui, in practice when their relative merits 
Under tie (Ciuditions of any particular main road 
can be readily observed. 
TWO phase displacement switches PID and 

vehicles approaching from opposite directions 
and it Will be understood that in the event of 
i’elayS OR and PR, being operated simultaneously 
by traffic which is being freed from the adjacent 
intersections, the time interval represented by 
the switch with the lowest resistance setting will 
become effective. 
in order to prevent right of way being with 

held from tie cross roads during light traffic 
periods if for example a main road detector pad 
should becoine permanently operated and there 
are no other vehicles in the main road to give 
an interlinked maximum from an adjacent inter 
section, a long inaxinuin charging circuit is pro 
vided by Way of resistance BR, and resting arma 
ture n22. ' ', 

We claim: 
1. In a traffic control system for a plurality of 

intersections of cross roads with a common main 
road having at each intersection right of way sig 
nalling means for the main and cross roads, traf 
fic actuated means in each road, a time-con 
trolled mechanisin for operating said signalling 
means to transfer accord of right of way alter 
nately to the roads in response to actuation of 
the traffic actuated means in the respective roads 
and to prolong right of way in a road where it is 
being accorded upon further actuation of the 
traffic actuated means in such road, a maximum 
timei' associated with said mechanism for limit 
ing Such prolongation of right of way on the 
main road at One intersection when initiated in 
Operation, and means operated by actuation of 
the traffic actuated means in the main road at 
another intersection by traffic thereat approach 
ing Said one intersection to initiate operation of 
the maxinuin timer at said one intersection sub 
Sequently during accord of right of way to the 
Iihain road at said one intersection. 

2. In a traffic control system for a plurality of 
intersections of cross roads with a common main 
road having at each intersection right of way 
signalling means for the main and cross roads, 
traffic actuated means in each road, and time. 
controlled mechanism for operating said signal 
ling means to transfer accord of right of way 
alternately to the roads in response to actuation 
of the traffic actuated means in the respective 
roads and to prolong right of way in a road where 
it is being accorded upon further actuation of 
the traffic actuated means in such road, a maxi 
imum timer associated with said mechanism for 
limiting such prolongation of right of way on 
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intersection, and means operated by said timing the main road at one intersection when initiated 

in operation, and means operated by actuation 
Of the traffic actuated means in the main road 
at another intersection by traffic thereat ap 
proaching said one intersection to initiate opera 
tion of the maximum timer at said one inter 
Section at the end of a time period after such 
last named actuation, which period is substan 
tially equivalent to the expected time of travel 
of traffic from said other intersection to said 
one intersection. 

3. In a traffic control system for a plurality of 
intersections of cross roads with a main road. 
having a traffic actuated right of Way signal 
mechanism at each of the intersections each 
mechanism adapted to accord right of Way alter 
nately to the main and CrOSS roads at the inter 
sections in response to actuation by traffic in the 
respective roads and including minimum, and 
maximum time limiting devices to maintain right 
of way so accorded to the respective roads for a 
minimum period and up to a maximum period, 
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the latter in case of a plurality of successive traf 
fic actuations; means actuated by the first unit of 
traffic approaching one of the intersections along 
the main road in passing another of Said inter 
Sections while right of way is accorded to the 
main road at said another intersection, and 
means associated with the mechanism at said one 
intersection to measure a time period beginning 
with and in response to such actuation of the 
last named traffic actuated means and of pre 
determined length substantially equivalent to the 
time required for such actuating traffic to travel 
between said intersections and operating at the 
end of Such travel time period to reset the maxi 
mum time device at the latter intersection on 
the main road if right of way is accorded to the 
main road, to measure a maximum time limit 
from Such end of Such travel time period where 
by traffic proceeding along the main road from 
Said another intersection to said latter inter 
Section may be given a maximum right of way 
period at said latter intersection starting sub 
stantially with the arrival of the first unit of 

right of way is not accorded in such road and to traffic at said latter intersection. 
4. In a traffic control system for a plurality 

of intersections of cross roads with a common 
main road having at each intersection right of 
Way signalling means for the main and croSS 
roads, traffic actuated means in each road, and 
time, controlled mechanism for operating said 
signalling means to transfer accord of right of 
way to one of the roads in response to actuation 
of a traffic actuated means occurring therein 
While right of way is not accorded in Such road 
and to prolong right of Way by actuation of the 
traffic actuated nineans occurring While right of 
way is accorded to said one road; a maximum 
timer associated. With said mechanism at One in 
tersection and adapted when effective to be initi 
ated into operation by an actuation of the CrOSS 
road traffic actuated means While right of way is 
On the main road to provide a limit to such pro 
longation of right of Way on the main road, a 
further timing means initiated into operation 
Substantially When right of Way is first accorded 
to the main road at an adjacent intersection and 
in response to actuation of the traffic actuated 
means in the main road thereat by traffic ap 
proaching said one intersection, for timing a 
period of predetermined length which is substan 
tially the time required for a vehicle on the main 
road starting through said adjacent intersection 
toward said one intersection to reach said one 

initiated by cross road traffic actuation. 
5. In a traffic control system for a plurality 

of intersections of cross roads With a common 
main road having at each intersection right of 

means at the end of the last-named period to 
render said maximum timer effective to be SO. 

5 

way signalling means for the main and cross. 
roads, traffic actuated means in each road, and 
time controlled mechanism for operating said 10. 
signalling means to transfer accord of right of 
way to one of the roads in response to actuation 
of a traffic actuated means occurring therein 
while right of way is not accorded in such road 
and to prolong right of way by actuation of the 
traffic actuated means occurring while right of 
way is accorded to said one road; a maximum 
timer associated with said mechanism at one in 
tersection and having a long time period for 
limiting such prolongation of right of way on the 
main road, further timing means initiated into 
operation substantially when right of way is first 
accorded to the main road at an adjacent inter 
Section and in response to actuation of the traffic 
actuated means in the main road thereat by traf 
fic approaching said one interSection, for timing 
a period of predetermined length which is sub 
stantially the time required for a vehicle on the 
main road Starting through Said adjacent inter 
section toward said one intersection to reach said 
One interSection, means operated by said timing 
means at the end of the last named period while 
right of way is being accorded to the main road 
at said one intersection to reset said maximum 
tinner to restart it for timing a shorter maximum 
period. 

6. In a traffic control system for a plurality of 
interSections of cross roads with a common main 
road having at each intersection right of way , 
signalling means for the main and cross roads, 
traffic actuated means in each road, and time 
controlled mechanism for operating said signal 
ling means to transfer accord of right of way to 
one of the roads in response to actuation of a 
traffic actuated means occurring therein while 

prolong right of Way by actuation of the traffic 
actuated means occurring while right of way is 
accorded to said one road; a maximum timer 
a SSociated With said mechanism at one inter 

15. 
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Section for limiting Such prolongation of right . . 
of Way on the main road, means operated by said 
mechanism at another intersection upon transfer 
of right of Way thereat to the main road in re 
Sponse to actuation of the traffic actuated means 
in the main road by traffic approaching said one 

55 
intersection to cause subsequent initiation of tim 
ing by the maximum timer at said one intersec 
tion. 

7. In a traffic control system for a plurality of 60 
intersections of cross roads with a common main 
road having at each intersection right of way 
Signalling means for the main and cross roads, 
traffic actuated means in each road, and time 
controlled mechanism for operating said signal 
ling means to transfer accord of right of way to 
One of the roads in response to actuation of a 
traffic actuated means occurring therein while 
right of way is not accorded in such road and 
to prolong right of Way by actuation of the traf 
fic actuated means occurring while right of way 
is accorded to said one road; a maximum timer 
aSSOciated with Said mechanism at one intersec 
tion and having a long time period for limiting 
Such prolongation of right of way on the main 75 ... 
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2,188,731 
road-and-initiated into operation by actuation of 
the cross road traffic actuated means while right 
of Way is accorded to said main road, timing 
means at Said one intersection, initiated into op 
eration substantially when right of Way is first 
accorded to the main road at an adjacent inter 
section and in response to actuation of the traffic 
actuated means in the main road thereat by 
traffic approaching said one intersection, for tim 
ing a period of predetermined length which is 
Substantially the time required for a vehicle on 
the main road starting through said adjacent 
intersection toward said one intersection to reach 
Said one intersection, means operated by said 
tinning means at the end of the last-named period 
while right of way is being accorded to the main 
road at said one intersection if the maximum 
timer thereat has been so initiated into operation 
to reset said maximum timer to restart it for 
tinning a shorter maximum period. 

8. in a traffic control system for a plurality of 
intersections of cross roads with a common main 
road having at each interSection, right of Way 
Signalling means for the Imain and croSS roads, 
traffic actuated means in each road, and time 
controlled inechanism for operating...said signal 
ling means to transfer accord of right of way to 
one of the roads for a time period in response to . 
actuation of a traffic actuated means occurring 
therein while right of way is not accorded in such 
road and to prolong right of way by actuation of 
the traffic actuated means occurring while right 
of way is accorded to said one road; a maximum 
timer associated With said mechanism at one 
intersection and having a long time period for 
liniting such prolongation of right of way on the . 
Ilaii iroad and initiated into operation by actu 
ation of the cross road traffic actuated means. 
while right, of way is accorded to said main road, 
timing means, initiated into operation substan 
tially when right of way is first accorded to the 
main road at an adjacent intersection and in 
response to actuation of the traffic actuated 
means in the main road thereat by traffic ap 
proaching said one intersection, for timing a pe 
riod of predetermined length which is substan 
tially the time required for a vehicle on the main 
road starting through said adjacent intersec 
tion toward said one intersection to reach said 
one intersection, means operated at the end of 
the last-named period while right of way is be 
ing accorded to the cross road at said one inter 
section to reduce the time period of said maxi 
mum timer to a value considerably less than said 
jong time period. When Said maximum timer next 
operates during following accord of right of way 
to the main road, said last named means compris 
ing relay means connected to be initially ener 
gized by said timing means at the end of its tim 
ing period, a locking device for said relay means 
to maintain it energized after Such initial ener 
gization a control Connection between said lock 
ing device and said mechanism at said one inter 
Section to Irelease said locking device only mo 
mentarily at the end of the main road right of 
way period, and a timing control circuit means 
for said timing means connected with said relay 
means to be operated by energization of the latter 
to reduce the timing period of said timing means. 

intersections of cross roads with a common main 
road having at each intersection right of Way 
signalling means for the main and cross roads, 
traffic actuated means in each road, and time 
controlled mechanism for operating said signal 

9. In a traffic control system for a plurality of 

7. 
ling means to transfer accord of right of way to 
One of the roads in response to actuation of a 
traffic actuated means occurring therein while 
right of Way is not accorded in such road and to 
prolong right of Way by actuation of the traffic 
actuated means occurring While right of Way is 
accorded to said one road; a maximum timer 
aSSociated with said mechanism at one inter 
section for limiting such prolongation of right 
of Way On the main road and initiated into Op 
eration by actuation of the cross road traffic a,c- 
tuated means while right of way is accorded to 
Said main road, tinning means, initiated into op 
eration Substantially when right of way is first 
accorded to the main road at an adjacent inter 
Section and in response to actuation of the traf 
fic actuated means in the main road thereat by 
traffic approaching said one intersection, for tim 
ing a period of predetermined length which is 
Substantially the time required for a vehicle on 
the rinain road starting through said adjacent in 
terSection toward said one intersection to reach 
Said. One intersection, means operated at the end 
of the period of the last-named means if right of 
Way is being accorded to the main road and said, 
maxinuin timer has been so initiated at said 
One interSection to reset said maximum timer 
Substantially to Zero whereby a group of vehicles 
released at said adjacent intersection are en 
Sured right of Way at said one intersection with 
Out interruption by said maximum timer. 

10. In a traffic control System for a plurality of 
intersections of cross roads with a common main 
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road having at each intersection right of way 
signalling means for the main and cross roads, 
traffic actuated means in each road, and time. 
Cont:rolled mechanism for operating said signal 
ling means to transfer accord of right of way to 
One of the roads in response to actuation of a 
traffic actuated means occurring therein while 
right of Way is not accorded in such road and to 
prolong right of Way by actuation of the traffic 
actuated ineans occurring while right of way is 
accorded to Said. One road; a maximum timer as 
Sociated with said mechanism at one intersection 
and having a condenser, means including resist 
ace for charging said condenser at a slow rate 
When Connected to Said condenser, means re 
Sponsive to a predetermined value of charge on 
said condenser to cause transfer of right of way 
fron the main road to the cross road, means 
Operated While right of way is on the main road 
upon actuation of the traffic actuated means in 
the cross road to connect said charging means to 
Said condenser, further timing means, initiated 
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into operation when the signalling means at an 
adjacent intersection transfers right of way to 
the main road in response to actuation of the 
traffic actuated means in the main road by traf 
fic approaching Said one intersection, for timing 
a period of predetermined length which is sub 
Stantially the time required for a vehicle on the 
main road to travel from said adjacent intersec 
tion to Said one intersection, and means operated 
at the end of the period of said last-named means 
to discharge the condenser of the maximu; in tinner 
nonentarily in Order to prolong the maxinuin 
time period of right of way on said main road. 

11. In a traffic control system for a plurality of 
interSections of cross traffic lanes with a common 
main lane having at each intersection trafic 
actuated means in the lanes, traffic signal con 
trol mechanism for displaying “go' and “stop" 
signals alternately, to each lane, in a cycle for 
time periods in accordance with actuation of the 

60 

65, 

70 

75 . . 



8 
traffic actuated means in the respective lanes, 

10 

means including a timer at One interSection and 
operating when effective to limit the “go' signal 
period on the main lane thereat Within a maxi 
mum time period, a first relay operated by actu 
ation of the traffic actuated means in the main 
lane at another intersection, a second relay op 
erated in each cycle by said mechanism at said 
other intersection during the time period said 
'stop' signal is accorded to said main lane and 
a third relay operated by said mechanism at said 
other intersection for a portion of said “stop' 
Signal period just prior to display of the “go' 
signal, a stick circuit for said first relay including 

15 a make contact of Said second relay, an impuls 
ing circuit to the control mecinanism at said one 
interSection and including a make contact on 
Said first relay and make contacts on said Sec 
ond and third relays in series whereby operation 

20 

25 

of said first relay during said portion of the 
“Stop' signal period completes said impulsing 
circuit immediately to said control mechanism 
at Said. One intersection and operation of said 
first relay during any other portion of the cycle 
prepares said circuit for completion only by said 
Second and third relays when said portion of the 
'stop' signal period is reached, and means re 
Sponsive to completion of said impulse circuit 

35 

to render said timing means so effective to limit 
the next Subsequent “go' signal period on the 
main lane at Said one intersection. 

12. In a traffic control system for a plurality of 
interSections of cross roads with a common main 
road having at each intersection right of way 
signalling means for the main and cross roads, 
traffic actuated means in each road, and time 
controlled mechanism for operating said signal 
ling means to transfer accord of right of Way 
alternately to the roads in response to actuation 
of the traffic actuated means in the respective 
roads and to prolong right of way in a road where 
it is being accorded upon further actuation of 
the traffic actuated means in such road, a maxi 
imum timer associated with said mechanism for 

45 :limiting Such prolongation of right of Way on the 
main road at one intersection when operating, a 
time controlled Switch means having switch 

50 

means operated at the end of a time interval from 
energization, contact means operated by actu 
ation of the traffic actuated means in the main 
road at another intersection by traffic approach 
sing Said One interSection, means including said 
contact means to energize said time controlled 
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Switch means, contact means operated by the 
'Said mechanism of Said one intersection during 
accord of right of way to the main road thereat, 
contact means operated by the traffic actuated 
means in the CrOSS road at the latter intersec 
tion and circuit means connecting the two last 
named contact means and Said switch means to 
So Operate Said maximum timer responsive to said 
two last contact means and said Switch, means 
being Operated. 

13. In a traffic control system for a plurality of 
interSections of cross roads with a common main 
road having at each intersection right of Way 
Signalling means for the main and cross roads, 
traffic actuated means in each road, and time 
controlled mechanism for operating said signal 
ling means to transfer accord of right of Way 
alternately to the roads in response to actuation 
of the traffic actuated means in the respective 
roads and to prolong right of way in a road where 
it is being accorded upon further actuation of 
the traffic actuated means in such road, a maxi 

2,188,781 
mum timer associated with said mechanism for 
limiting such prolongation of right of way on 
the main road at one intersection when operating, 
a time controlled switch means having switch 
EleanS Operated at the end of a tiime interva, 
from energization, contact means operated by 
actuation of the traffic actuated means in the 
main road at another intersection by traffic ap 
proaching Said one intersection, a second con 
tact means operated by the said mechanism of 
Said other intersection substantially upon trans 
fer of right of way from the cross road to the 
inain road thereat, means including the first and 
Second contact means to energize said time con 
trolled SWitch means, contact means operated by 
the Said mechanism of said one intersection dur 
ing accord of right of way to the main road 
thereat, contact means operated by the traffic 
actuated means in the cross road at the latter 
intersection and circuit means connecting the 
two last named contact means and said switch 
ineans to SO Operate said maximum timer respon 
Sive to said two last contact means and said 
SWitch means being operated. 

14. In a traffic control system for a plurality of 
intersections of cross roads with a common main 
road having at each intersection right of way 
Signalling means for the main and CrOSS roads, 
traffic actuated means in each road, and time 
controlled mechanism for operating said signal 
ling means to transfer accord of right Of Way 
alternately to the roads in response to actuation 
of the traffic actuated means in the respective 
roads and to prolong right of way in a road 
Where it is being accorded upon further actuation 
of the traffic actuated means in such road, a 
for limiting Such prolongation of right of way. 
On the main road at one intersection When oper 
atting, a time controlled switch means having 
SWitch means operated at the end of a time in 
terval from energization, contact means Operated 
by actuation of the traffic actuated means in the 
main road at another intersection by traffic ap 
proaching Said one intersection, a second con 
tact means operated by the said mechanism of 
Said other intersection substantially upon trans 
fer of right of Way from the cross road to the 
main road thereat, means including the first and 
Second contact means to energize said time con 
trolled Switch means, contact means Operated by 
the Said mechanism of said one intersection dur 
ing accord of right of way to the main road 
thereat, contact means operated by the traffic 
actuated means in the cross road at the latter 
intersection and circuit means Connecting the 
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maximum timer associated with said mechanism 
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two last named contact means and said switch 
means to SO operate said maximum timer, re 
Sponsive to Said two last contact means and said 
SWitch means being operated, and said time con- a 
trolled Switch means having its time interval 
adjusted to be substantially equivalent to the 
expected time of travel of traffic from said other 
intersection to Said one intersection. 

15. In a traffic control system for a plurality of 
intersections of cross roads with a common main 
road having at each intersection right of I way 
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Signalling means for the main and cross roads, 
traffic actuated means in each road, and time 
controlled mechanism for operating Said signal 
ling means to transfer accord of right of Way 
alternately to the roads in response to actuation 
of the traffic actuated means in the respective 
roads and to prolong right of way in a road 

70 

Where it is being accorded upon further actu- 75 a 
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ation of the traffic actuated means in such road, 
a maximum timer associated with said mech 
anism for limiting such prolongation of right of 
way on the main road at one intersection. When 
operating, a time controlled SWitch means having 
SWitch means operated at the end of a time in 
terval from energization, contact means operated 
by actuation of the traffic actuated means in the 
main road at another intersection by traffic ap 
proaching said one intersection, a second contact 
means operated by the said mechanism of said 
other intersection substantially upon transfer of 
right of way from the cross road to the main 
road thereat, means including the first and sec 
Ond contact means to energize said time con 
trolled Switch means, contact means operated by 
the said mechanism of said one intersection dur 
ing accord of right of Way to the main road 
thereat, contact means operated by the traffic 
actuated means in the cross road at the latter 
intersection and circuit means connecting the 
two last named contact means and said switch 
means to SO operate said maximum timer, re 

9 
sponsive to said two last contact means and said 
switch means being operated, said switch means 
comprising a Switch operated momentarily at the 
end of the time interval of said time controlled 
switch means, a relay, an energizing circuit for 
said relay including the last named Switch and 
further contact means closed by said mechanism 
during accord of right of way to the main road 
at said one interSection, a stick circuit for Said 
relay including a contact means opened by said 
mechanism only momentarily at the end of the 
last mentioned accord of right of Way, a SWitch 
included in Said maximum circuit means and 
Operated by Said relay when energized to prepare 
said circuit means to operate said maximum 
timer responsive to operation of the two contact 
means connected to said circuit means, and a 
Switch connected to said further contact means 
and manually operable for shunting said further 
contact means. 
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