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This invention relates to traffic-controlling sys 
tems and has for its general object to provide a 
new and improved traffic-controlling system and 
apparatus therefor, capable of numerous differ 
ent aSSociations, but primarily designed for use 
at a plurality of interSections of one main traffic 
lane with several cross traffic lanes. 

Traffic control Systems have heretofore been 
proposed for use at an intersection of a high 
Way With a side street or Cross lane for trans 
ferring right of way to the side street at such 
times as vehicles may by appropriate means regis 
ter their approach along the side street, each 
intersection having its own independent control 
mechanism. 
Such Systems, however, if installed at a series 

of closely spaced intersections frequently cause 
COnSiderable Successive stopping and undue de 
lay of traffic on the main highway, especially in 
periods of heavy traffic, insomuch as no pro 
vision is made for the co-ordination of the phase 
relations of signal periods at successive inter 
SectionS. 
Other systems have heretofore been proposed 

for Operating the signals at a succession of in 
tersections on a vehicle lane in predetermined 
Cycles, such that right of way will be accorded 
to the main vehicle lane at all intersections for 
a period, and upon its expiration right of Way 
Will be changed to all the cross lanes, so that 
CrOSS traffic can proceed. 
Such schemes, however, using the predeter 

mined Synchronized cycle and the periodic timing 
commonly known as fixed time control, impose 
delay to the main street traffic unnecessarily when 
there are no vehicles crossing the intersections 
On the side streets, and similarly unnecessary 
delay may be placed on side street traffic in 
periods of light traffic, if there are no vehicles 
On the main Street. 

Still another proposed System co-ordinates a 
Series of interSections in Such manner that in 
Stead of right of Way being accorded to traffic 
on all cross streets simultaneously, right of way 
is extended to cross streets according to a pre 
established progressive scheme, So that vehicles 
on the main street travelling at a certain speed 
may pass through the entire group of intersec 
tions without stopping. 
Such progressive Systems likewise may impose 

unnecessary delay on the side street traffic, and 
although it Overcomes to a considerable extent 
multiple stopping on the artery, the difficulty of 
adapting it to irregularly Spaced intersections 
makes desirable in many instances the avoid 

(C. 177-33) 
ance of stopping when no cross traffic is present. 
The principal object of this invention is the 

proVision of a novel System and apparatus where 
by the defects. and disadvantages above outlined 
are overcome and whereby: 1, in conditions of 
light traffic the co-ordinating effect is minimized 
and freer movement of side street traffic is in 
Sured; 2, under medium traffic conditions re 
Sponse to side street Vehicle actuation continues 
as a dominant factor, but not to such an extent 
that frequent multiple stopping will be required 
of any vehicle on the artery; and 3, in heavy 
traffic, by controlling the ability of the individual 
Signal controllers to respond to vehicle actuation 
in accordance with Some co-ordinated plan, the 
paSSage of artery traffic will be expedited with as 
few stops as possible, thus preventing repeated 
or multiple stopping of much traffic and the re 
Sulting highway congestion. 
Another object is to provide a system of this 

character which will allow the individual con 
trollers to respond independently to actuations 
of approaching cross traffic after a period of ab 
Sence of CrOSS traffic at all intersections of the 
group. 
A further object is to provide apparatus of this 

character in which a system of co-ordination of 
the traffic controllers is initiated when right of 
Way is removed from the through or main traffic 
lane at any of the different intersections. 

Still another object is to provide traffic control 
Systems and apparatus such that when the pres 
ence of traffic makes co-ordination desirable, the 
Controllers at the several intersections of the 
group exert mutual Control over one another. 

It is a further object of the invention to pro 
Wide a traffic control system which in periods of 
heavy traffic will allow traffic on the through lane 
to move along said lane with a minimum of mul 
tiple stopping, yet for part of the time right of 
Way Will be accorded to those side streets on 
which traffic approaches. 
A still further object is to furnish apparatus 

of this character which, because of the mutual 
co-ordinating of the controllers by one another, 
requires no central or other supervisory co-or 
dinating control apparatus, yet at the same time 
requires few interconnections between the unit 
COntrollers. 
Another object is to provide apparatus em 

ploying a minimum number of individually simple 
and ruggedly constructed parts such that the 
units upon assembling will comprise a system 
that will be free from electrical and mechanical 
difficulties over long periods of time. 
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2 
Still another object is to provide apparatus of 

a type that Will readily be adaptable to co-or 
dinate many different types of traffic-actuated 
traffic control devices. 
Other objects will subsequently appear. 
The problem of obtaining Such a combination 

of desirable features is made easier by subdivid 
ing the types of series of interSections where these 
installations are to be made. 
At a group of intersections spaced close to 

gether, where a vehicle stopped at the first can 
pass through all the intersections in the right of 
Way period of a single cycle of ordinary length, a 
System of Synchronized co-ordination, herein 
after designated as plan A, is proposed. 
At a group of Several intersections Spaced 

Somewhat farther apart than in the above group, 
yet still close enough together to be benefited 
by co-ordinated control, a System of progressive 
Co-Ordination, hereinafter designated as plan B 
is proposed, in which the signal periods of con 
trollers at adjacent signalized cross streets have 
a definite phase relation, of, for example, 180 de 
grees. 
The invention will be described and explained 

in detail in connection With the accompanying 
drawings, illustrating practical embodiments of 
the invention, and in which: 

Figure 1 represents diagrammatically a series 
of intersections, traffic passing through each 
being regulated by an apparatus embodying the 
principles of plan A of the invention, and em 
ploying Suitable signal indicators, Such as a sys 
ten of colored lights or lenses, a number of de 
vices which register the approach of vehicles or 
of pedestrians desiring to cross the artery, and 
the interconnections necessary for the co-ordi 
nation of the controllers at each intersection. 

Figure 2 is a schematic representation of the 
control apparatus for each intersection and in 
dicates one plan of connections utilizing the 
principles of plan A. 

Figure 3, somewhat similar to Figure 2, repre 
Sents a control apparatus for the intersection 
of a CrOSS Street with the main highway, of the 
type employed for control by plan B. 

Figure 4 is a diagrammatic view of the several 
units and interconnections employed in an in 
Stallation of the type of plan B. 

Figure 5 shows a form of adjustable cam for 
use in the control apparatus. 

Figure 6 represents a control apparatus sim 
ilar to that shown in Figure 2, in which a pair 
of cam-Operated contacts has been Substituted 
for the relay G and its contacts. 

Figure 7 is a diagrammatic representation of 
two control units of the type shown in Figure 2 
interConnected, showing the simplification in the 
mechanism and wiring which may be effected 
When Only two Such intersection controls are co 
Ordinated. 

Principal benefit is derived from the use of 
the apparatus of plan. A when it is installed at 
the Several interSections of a number of closely 
Spaced side streets that are crossed by an arterial 
highway. Normally it permits vehicles ap 
proaching the group of intersections along the 
artery to proceed through the entire group. 
However, when the right of Way has been a C 
corded to the artery for at least a definite pre 
established minimum period, a vehicle on any 
of the side streets, which by operating a detect 
ing or vehicle responsive device has indicated 
its approach to pass through the intersection, 
nay CauSe the arterial traffic flow to be inter 
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rupted in order that the vehicle on the Side street, 
may proceed. Similarly pedestrians at the in 
terSection who, desiring to cross the thorough 
fare, have pressed a button provided for this pur 
pose, may also interrupt traffic flow on the artery. 
When the artery traffic has thus been stopped, 
however, the apparatus will not again for a def 
inite period permit another such interruption at 
any of the groups of intersections, but upon the 
expiration of Said period, any Side StreetS Where 
vehicles have actuated the detectors Will be al 
lowed right of way. 

It will be appreciated that the present inven 
tion night advantageously be employed in Some 
situation other than the above, and therefore the 
drawings and Specification herein are to be con 
strued as illustrative only. 

In Figure 1, A indicates a highway, and B, C, 
Y, Z, representative cross streets, interSecting 
or ending at the highway. T represents a Con 
trolling mechanism at street B; S, the Signal at 
B; N and N', the vehicle actuated detectors in 
street B; P, a pedestrian push button at Street 
B; and 50 and 5, a pair of Wires connecting to 
gether the control units at the several interSec- : 
tions, for purpose of co-ordination of their Oper 
ation. Controlling mechanisms, Signals, vehicle 
detectors, and pedestrian push buttons, similar 
to those at B, are located at each of the other 
regulated intersections of the Series and refer 
ences hereinafter to Street B or to any of the ap 
paratus at B are to be considered as exemplary 
and typical of any of the other interSections. 
The apparatus may employ any Suitable signal 

but, as an example the signal in use with the 
present embodiment includes a housing in which 
colored lamps, lenses, and/or reflectOrS, may be 
used for displaying, for instance, green, red, and 
yellow, indicating respectively the right of Way, 
interruption of right of way, and an impending 
change in right of Way in the main and COSS 
streets, in accordance With familiar practice. 

In this illustration pressure operated SWitches 
in the pavement units are operated by the Weight 
of vehicles traversing them, but any other form 1: 
of device which will control an operating circuit 
upon the approach of a vehicle to the interSec 
tion may be employed. 
In Figure 2, there is illustrated Schematically 

the signal controlling mechanism or controller , 
for One interSection. With itS connections to the 
Signals and traffic detectors in accordance With 
plan A; and the wires and 2 indicates power 
supply leads from any suitable source and to 
which, for example, the lamps 3-8 may be con 
nected in a manner hereinafter described. These 
lamps are contained within the signal S, and 
similar sets are located within the Similar Signals 
at the other intersections controlled by the SyS 
tem. 
A motor 9, which may be electrically driven, 

drives shaft 2, preferably through a reduction 
gear (not shown). A braking device 20, which 
may be a magnetically operated friction brake, 
may be employed to bring the notor quickly to 
a full stop and prevent revolution of the Carl Shaft 
2 whenever the motor operating circuit is inter 
rupted by relay F. On the shaft 2 are mounted 
a number of Spaced, adjustable cans, H, I, J, K, 
L., M, each insulated from the camshaft. These 
cams may be of the type shown in Figure 5, in 
which each can consists of two disks mounted 
With their faces together and their hubs outside, 
So that the Sector of the effective portion of can 
having major radius can be altered as desired 
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2,122,410 
by revolving one disc in respect to the other on 
the shaft. Each cam is held in its desired ad 
justment position and in its desired phase posi 
tion on the shaft by set screws or other conven 
ient means. Operating in conjunction. With each 
Of the canns are one or more circuit-making and 
breaking members, so arranged that whenever 
the portion of the can having the larger radius 
is rotated into conjunction. With the circuit 
making member, the latter is pressed into engage 
ment With its nate, enabling the circuit to be 
closed. Contacts. K and K2 which can thus be 
closed by can K are disposed in series with artery 
green and side street, red illuminating units 5 
and f, between leads 2 and . Likewise, units 
S3 and 28, artery red and side street green, aire 
in series with contacts K3 and Ké, and yellow 
units 4 and are energized through contacts 
J and J2 and contacts I and I2 respectively. 
The vehicle-actuated detectors N and N' and 

the pedestrian push buttons P and P' are con 
nected in parallel, and are interposed betWeen a 
relay E and ground. Also arranged between re 
lay E and grounded lead 2, paralleling the de 
tector circuit, is a lead 23 in Series with circuit 
breaker E3, E3, which is a part of relay E, and 
circuit, breaker L., T 2 operated by can L. A 
relay F is connected directly to lead , and to 
Iead 2 by two parallel circuits, one through lead 
28, circuit breaker H2, Hi, actuated by cam H., 
and lead 25; the other by lead 28, circuit breaker 
E, E2, associated with relay E, lead 23 and cir 
cuit, breaker C: , G-2, which is a part of a third 
relay, relay G, whose function will be described 
hereinafter. 
When relay F is energized, its arnature F2, en 

gages with contact Fé and completes the circuit 
from leads 2, 25, to the motor 3, and wher re 
lay F is de-energized, the saile armature F2 COm 
pletes circuit through the braking mechanism 20 
by engaging contact F3. 
The position of the parts shown in Figure 2 is 

the normal resting position thereof in any one of 
the controllers of the group. Reay G is ShoWn 
energized as it is assumed for illustration that 
all controllers are in their rest positions and the 
series circuit through all contacts M-M2 is 
closed as shown in Fig. 1. The operation of One 
Such controller, if allowed to function independ 
ently, follows. 

Units 5 and S Will be energized by a current 
flowing through lead 25, contacts K and K2 and 
lead 2. Consequently right of way will exist on 
the artery. The camshaft will be in its rest po 
sition and stationary. If now a vehicle 3p 
proaches along the side street, at its intersection 
With the theiroughfare where the present con 
troller is located, the vehicle will operate de 
tector N, thereby nonentarily energizing relay 
E. Relay E will continue to receive power after 
the initial monentary energization, however, and 
remain “locked-in', by a circuit from lead 2, 
through lead 25, can contacts L, IL2, lead 23, 
contact E. and armature E3. 
The relay E will also attract, its ai'nature E, 

which, assuming for the present the energization 
of the co-ordinating relay G and closure of its 
contacts, will close a circuit from lead 2, contact, 
G2, altimature G , through lead 28, contact, E2, 
armature E., lead 26 to motor-controlling relay 
F. ihis in turn pulls airinature F2 away from 
contact F3, releases the brake mechanism 2, and 
by closing armature F3 against contact FA, en 
ergizes the motor 9 causing camshaft 2 to re 
Wolve slowly. As Soon as camshaft 2 has rotated 

3 
off the rest position, a circuit to relay F parallel 
ing the one through circuit breaker Et, E2, lead 
26, just described, supplies power for the re 
mainder of the cycle to relay F through lead 24, 
contacts H., H2, and lead 25, after relay E has 
become de-energized. Once the camshaft 2 
has again reached the rest position, relay F 
must be energized through lead 26 for restarting, 
Since contacts H., H2, are open at this time. 
Upon starting of camshaft 2 from rest, the 

movement of canns J and K will be such that by 
the closure of contacts Ji, and J2, yellow will 
appear on the artery in addition to the green, 
and shortly thereafter these lights will be re 
placed by artery red 3 and side street green 8, 
since contacts K3 and K4 will have corne into en 
gagement. Accordingly right of way will be 
transferred to the side street, for a period of time 
determined by the shape and position of the 
ca,InS and the Speed of the camshaft. 
At the termination of Side Street right of Way 

interval, can I causes yellow to appear Cin the 
side street by energizing unit i' through contacts 
I and I2. Artery green, 5, and side street red, 
3, are restored a few seconds thereafter by cam 
K which closes contacts K and K2. This con 
dition of the signal S will be maintained through 
out the remainder of the revolution of the cam 
Shaft to resting position, and thenceforth until 
an actuation shall have been ieceived either by 
detector N or by push button P, whereupon the 
cycle already described is repeated. 

Provision is made for “remembering' the ap 
proach along the side street of a vehicle which 
cannot immediately be granted right of Way, by 
lineans of the lock-in circuit. Actuation of the 
detector N energizes relay E and causes arra 
ture E3 to close circuit, with contact E. Current, 
then flows through leads 2, 25, circuit breaker 
L. , 2, lead 23, contact E3, arnature E3, relay 
E, to lead 29 and lead , and this continues to 
energize relay E until canshaft, 2 has rotated to 
the side street, green position. At this tire can I 
allows separation of contacts L., L3, breaking the 
circuit. Can I may be adjusted to lock-in detec 
tor relay E during side street, red and annber 
periods, and also during the last few seconds of 
Side street green period so that a vehicle ap 
proaching the intersection and failing to cross 
before right of Way is shifted, recalls right of 
Way at the earliest opportunity possible. 

Co-ordination of a series of controllers is a,c- 
compiished according to plan. A by the following 
additions to the above outlined equipment. 
A can M is mounted on the camshaft 2 , and 

by means of circuit breaker ME, M2, is arranged 
to interrupt the outgoing co-ordination circuit 
5), which interconnects in series the correspond 
ing circuit breakers of all the controllers. This 
can be seen in outline in the lower part of Fig. 1. 
A terminal 39, at cam contact M, in the con 
troller at one end of the series is grounded, and 
terminal 3, joined to can contact M2, in the 
controller at the other end is connected to the 
incoming co-ordination wire 5 , which electri 
cally connects corresponding terminals 32 of all 
controllers. Coordination relay G has one side 
connected to lead by lead 29 and the other to 
incoming co-ordination Wire 5 at terminal 32. 
Therefore only at such times as contacts Mi and 
M2 are closed by can M and the corresponding 
contacts are closed at all of the other intersec 
tions in the series, will the co-ordinating relay 
G be energized. 
The operation of this apparatus in controlling 
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the Controllers in the group follows. ASSune 
camshaft 2 of each controller to be in its resting 
position, and further aSSume that no traffic is 
approaching on any of the side streetS. In each 
controller contacts M and M2 will engage, per 
nitting co-Ordinating current to flow in Circuit 
59-5 and energizing each relay G. If now a ve 
hicle approaches along a side street, for example, 
street B, detector N will be operated and cause 
relay E (in the controle at B) to become locked 
in in precisely the manner described in connec 
tion. With independent operation. Since a circuit 
from lead if through relay F, lead 26, armature 
Ef, contact E2, lead 28, armature Gl, contact G2, 
to ground is now completed, the relay F is ener 
gized and the notor at B is started. 
After camshaft 2 has revolved to the side 

street green position and this signal has been dis 
played for a few Seconds, can M causes contacts 
M and M2 of the controller at street B to sepa 
rate, interrupting the flow of current in co-ordi 
nation circuit 50-5. The opening of this cir 
cuit, by de-energizing relay G in each controller, 
Will open one of the two parallel circuits from 
ground to motor-controlling relay F, the circuit 
through leads 28 and 26 to relay F, between con 
tact G2 and arnature G . Relay Elemains ein 
ergized in the actuated controller, i. e. that at B, 
through the parallel circuit from ground through 
lead 25 and circuit breaker Hi, H2, until the 
camshaft 2 has rotated to its rest position, 
Where cam H. interrupts the circuit between H, 
H2. Hence the power supply to motor 9 is in 
tercepted by armature F2 of relay F. Under no 
conditions can the notor-driven camshaft 2 of 
any controller pass through or leave its rest po 
Sition unless both relays G and E of the controller 
are energized, thus allowing relay F to le. 
ceive power. Since relay G. must be energized for 
motor 9 to operate in the rest position, a condi 
tion of rest With green on the artery must there 
fore obtain at least until each controller in the 
Series has returned to the position allowing pe:- 
missive co-ordinating current to flow to relay G. 
Of all controllers; i. e., the rest position. The 
controller camshaft will remain in the rest posi 
tion both until co-ordination relay G has been 
energized and until an actuation of Side street 
detector N locks-in relay E. Controllers at other 
intersections are permitted to leave the rest po 
Sition in response to actuation at their respective 
interSections as long as cam M. maintains contacts 
M, M2, closed. As cam M. can be adjustable, 
the permissive circuit to other controllers may be 
closed through the rest period, the artery yellow 
period, and also if desired during the first part of 
the side Street green period. 
From the above it will be seen that when exist 

ing traffic conditions have allowed the controllers 
at the Several intersections all to be in their rest 
position, the co-ordinating effect is removed un 
til actuation of a detector occurs on one of the 
side streets. The significant features in reducing 
delay to traffic in both the main and cross lanes 
are that no controller can transfer right of way 
from the high Way to a side street except when 
traffic is present on the side street, that co-ordi 
nation of the controllers is not initiated until an 
actuation of a side street detector occurs, and 
that aS long as Co-Ordination is desirable to pro 
hibit excess multiple stopping of traffic on the 
highway, controllers at the several intersections 
have a mutual control over one another. 

It Will be observed that in each of the con 
trollerS Other means may be substituted for relay 
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G. For instance, in Fig. 6, which represents a 
control apparatus similar to that shown in Fig. 2, 
a pair of contacts U, U2 operated by a can U 
mounted on shaft 2 may be arranged to close a 
circuit in the rest position between terminal 32 
and contact E2 in lieu of the contacts of relay G 
and Will accomplish the same function as the cir 
cuits including relay G and its contacts indicated 
in Figures 2 and 3. 
When the present traffic control apparatus is 

installed to co-ordinate signals at only two inter 
Sections, simplifications in the controller's are 
pOSSible. An installation of this type involving 
Only two Controllers, each being generally similar 
to the machine represented in Figure 2, is dia 
grantinatically shown in Figure 7. It will be seen 
that the co-ordinating wires 50 and 5 of Fig. 2 
may be replaced as shown in Fig. 7 by two wires, 
each Of Which leads from terminal 3 of One con 
trollie directly to contact point E2 of the other. 
Each terminal 3 must be connected to negative 
potential. Relay G can now be eliminated from 
both controllers. Thus the co-ordinating nega 
tive current will be furnished directly from one 
controller to the motor-controlling relay F of the 
other, through contact E3 and armature E . So 
that the ability of each controller to respond to 
actuation is governed by the other controller in 
the case of only two intersections in a manner 
Similar to that described above for more than two 
interSections. 
In Figure 4 is disclosed a diagrammatic form 

Of the arrangement for co-ordinated Operation of 
a Series of traffic controls of the traffic-actuated 
type, according to plane B. I, II, ..., represent 
the controls at the first few locations in a series 
along a highway, Spaces between locations being 
approximately equal. At each of these points 
there may or may not be a side street intersecting 
the main high Way. If there is no side Street at 
One of these points, the polition of the equipment 
for Such interSection may be omitted. Each in 
terSection and the controller located at each in 
terSection are classified as being in the “even 
group' or in the “odd group' accordingly as they 
are located at an even-numbered point in the 
Series or at an odd-numbered point. In Figure 3 
are presented the details of a wiring diagram for 
a traffic Control device at one of the intersections; 
in the Odd group. Controllers in the even group 
are Sinilar in all respects to those of the odd 
grOup, except as hereinafter disclosed. 
That part of the controller which operates the 

Signals for indicating right of way to vehicles 
approaching the intersection, that is, the signal 
lights 13-8, motor 9, brake 20, cam-shaft 24, 
motor relay F, detector N, detector relay E, re 
lay G, and cans H, I, J, K, and I, can be of the 
type described in the preceding part of this spec 
ification. Likewise, operation of the controlier 
When used as an independent controller, is sini 
lar to that disclosed above. 
Cann R is arranged to close circuit, in Wire f 

by causing engagement of contacts R. and R2. 
Cam Q provides a means of effecting closure of 
contactS Q and Q2, 180 degrees later in the cycle 
Or One half revolution of the camshaft, 2 after 
can R has Operated its contacts. Q2 is con 
nected to negative lead 25 and Q2 to Wire 3. 

Referring again to the group diagram of pig 
lure 4, it is observed that four wires interconnect 
the Several controllers of the instaliation. Wire 

(grounded at One end, and at the opposite end 
joined to Wires 2 and 4) connects in series the 
contacts R, R2 of each installation. Wire 2, 
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from its junction with , leads through each 
odd-group machine Where it is in series With cir 
cuit, breaker E5, E6, affiliated with relay E, and 
after passing through the last controller of the 
group is connected to wire 3. Wire 3 in turn 
interconnects the contact Q2 of each controller 
of the odd group and one side of relay G of each 
machine of the even group. Wire 4, in the same 
Way, interconnects contacts Q2 of the even group 
controllers and One terminal of relay G of the 
controllers of the odd group. 
Operation of the apparatus Will be described, 

first assuming that the camshaft 2 of each con 
troller is in its rest position, and that there is 
for the present no traffic actuation. 
Current will be flowing through wire , through 

each pair of contacts R, R2 and Wire 4 to ener 
gize the relay G of each odd-group controller. 
Also current Will flow through Wire , wire 2, 
circuit breaker E5, E6, of each odd-group con 
trole and thence through Wire 3 to the relay 
G of each even-group controller. Therefore, each 
relay G will be energized and any controller may 
yield right of Way upon actuation of the detec 
to in that Street. 
Now assume that actuation is received by the 

detector in Street B, a street in the odd group. 
Referring to Fig. 3, relay E of the controller at 
B Will be operated by the actuation and become 
locked-in by a circuit through armature E3, con 
tact E, lead 23, and contacts Ll, L.2 of lock-in 
can I, to ground. Energizing relay E opens co 
ordination circuit in wires 2 and 3 and thus pre 
Wents any even-group controllers from according 
right Of Way to their side Streets, since their G 
relays becomine de-energized When current in wire 
3 is interrupted. Current Will flow through cir 
cuit-breakers G, G-2, E1, E2, lead 26 to motor 
i?elay F, which will be energized to close the 
motor Operating circuit between arnature F2 
and contact F, after opening the braking con 
trol circuit through contact, F3. Camshaft 2 
of the machine at B will commence to revolve, 
and as in the plan. A controller right of Way 
Will be accorded to the side street. Cam R. Will 
then break circuit through wires and 4, pre 
Weinting all other controllers in the odd group 
from leaving their artery green resting position. 
When actuation occurs first on a street in the 

eVeil group, CO-Ordination current Will be flow 
ing in circuit in Wires , 2, 3 and 4 to energize 
the relay G of all controllers until the even 
group controller revolves to the point where can 
R opens Contacts R, , R2, stopping all permissive 
Current. In the event. Of simultaneous Or near 
simultaneous actuation of detectors on streets 
in both groups, provision is made for the odd 
group controller to be dominating so that both 
odd and even-group controllers cannot yield right 
of way at once. At the instant a controller in 
the odd-group receives an actuation, the ener 
gizing of its E relay interrupts permission to the 
even-group controllers, which stop if they have 
just, seen started and have not yet had time to 
leave the rest position. The rest period, although 
short, is appreciable and of sufficient length for 
an even-controller to be stopped by the starting 
of a dominant odd-controller immediately after 
the start of an even-controller. However, if an 
ever-group controller is actuated Sufficiently 
ahead of any odd-group controller So as to leave 
its rest, position ahead of the odd-group con 
trollers, the even-group controller will as it leaves 
the rest position, stop any odd controller which 
may have just been actuated. Obviously, if it 

5 
were desired to make the even-group controllers 
dominate instead of the odd-group controllers, 
the arrangement of the circuit 2 in Figure 4 
would be transposed with respect to the relay E. 
contacts of the odd and even controllers in this 
figure; that is, the circuit 2 would shunt the 
odd-group controllers entirely and paSS through 
the contacts relay E in the even-group Con 
trollers in series corresponding to the contacts 
E5-ES of controller I of Figure 4. 
Vehicles which are forced to stop at Street B 

and which after starting again proceed at Ordi 
nary speed will be assured right of Way through 
adjacent protected intersections, as C, since Cur 
rent to energize relay G of the controller at C 

O 
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cannot flow until cam-shaft 2 of the controller 
at B has rotated from its rest position to the 
half-way or 180 degree point, Where its Cam Q 
has caused contacts Q and Q2 to engage. Relay 
C of each even-controller is thus energized 
through wire 3 and permits its controller to 
operate, if meanwhile a vehicle has actuated its 
detector, but in this time vehicles stopped at B 
should have passed through C. Right of Way 
is returned to street A at B (odd) at the 180 
degree point about the same time that contacts 
Qi, Q2 close to permit shift of right of way from 
street A upon actuation in street C (even). The 
time cycle is so arranged that the time for 
One half revolution of shaft 2 is approximately 
equal to the time of travel of Vehicles between 
streets B and C. Thus Vehicles on Street. A 
starting at street B at the 180 degree point Will 
arrive at Street C at the Zero point When right Of 
way returns to street A at C and the end of the 
group of vehicles proceeding along Street A. from 
B will have passed C at the 180 degree point When 
Shift of right of Way from Street A can occur 
again at the intersection of streets A and C. 
Obviously if there has been no actuation in the 
side street, right of way will remain with the 
artery traffic regardless. 

Controllers in the odd-group as they pass the 
180 degree point in their cycles by the contacts 
of can Q allow controllers in the even-group 
which have been actuated to yield right of Way 
to their respective side streets, and even-con 
trollers operate similarly to allow the odd-con 
trollers to release. As the amount of traffic in 
creases, periods when all the controllers are in 
their respective rest positions simultaneously, be 
come less and leSS frequent, Consequently the in 
fluence of the two series permissive co-ordination 
circuits under these conditions becomes mini 
mized, and operation of the Signals becomes more 
dependent on the Co-Ordinating impulses of the 
Zero degree can R and the 180 degree can Q 
circuits. 
With further increasing traffic the co-ordinat 

ing effect of the System becomes still more domi 
nant, and With regular and frequent Side street 
detector actuation, the apparatus approaches a 
fixed-time progressive cycle, in which side streets 
of the odd-group have right of Way, then streets 
of the even group, the total length of the cycle 
having been determined principally from the time 
required for the average vehicle to cover the dis 
tance between adjacent interSections as for ex 
ample twice the travel time. 

Vehicles proceeding along the artery, having 
once fallen into a moving platoon of traffic, can 
proceed through the entire series of intersections 
at a certain Speed Without stopping, thus gaining 
full advantage of the progressive phase displace 
ment of the signals. The advantage of co-or 
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6 
dinated progressive handling of artery traffic in 
heavy traffic conditions does not impose unnec 
essary delay to side street vehicles in light traffic 
periods, since in the latter periods right of Way 
can readily be allowed them promptly upon actu 
ation of the detectors, for a large part of the 
time. - 

Thus among others, the several objects of the 
invention as specifically brought out above are 
achieved. It is appreciated that numerous 
changes in the construction or rearrangement of 
the parts, such as a substitution of disks and 
Wipers for the cams or other changes, might be 
resorted to without departing from the spirit 
of the invention as defined by the claims. 

Having described my invention what I claim as 
new and desire to secure by Letters Patent of the 
United States is: 

1. In a traffic signal control System for a series 
of intersections of cross lanes with a common 
main lane the combination at each intersection 
of right of Way signals and a traffic signal con 
troller operable for governing transfer of right 
of Way between the interSecting lanes, a traffic 
actuatable means in the cross lane and connected 
thereto for Operating the Same on actuation and 
means functioning upon operation of the traffic 
actuatable means at one intersection for initiating 
a governing cycle over the other traffic signal 
controllers for determining definite periods only 
during which such transfer of right of way to 
their respective cross lanes can be made by said 
other controllers. 

2. In a traffic signal control system for a series 
of intersections of cross lanes with a common 
main lane the combination of right of way sig 
nals and a traffic signal controller adapted to be 
operated for governing transfer of right of way 
between main and cross lane through a cycle and 
traffic actuatable means connected thereto at 
each intersection for operating the same on actu 
ation, and means functioning upon operation of 
the traffic actuatable means at one intersection 
for initiating a governing cycle over the traffic 
Signal controllers at the other intersections for 
determining definite periods only during which 
such transfer of right of way to any cross lane 
can be made in response to actuation of the 
traffic actuatable means until the first controller 

s passed through a predetermined part of its 
cycle. 

3. In a traffic control system for a plurality of 
intersections of cross lanes with a main traffic 
lane, the combination of a right of way indi 
cating means, one at each intersection, traffic 
actuatable devices in the cross lanes, control 
mechanism for operating said indicating means 
at each intersection normally to display right of 
way to the main lane, and upon operation of an 
actuatable device, to transfer right of way to 
the associated cross lane, and means operative 
upon Such a transfer of right of way to prevent 
any other control mechanism from transferring 
right of Way to its associated cross lane in re 
sponse to actuation therein. 

4. In a traffic control system for a plurality 
of intersections of cross lanes with a common 
main traffic lane including at each intersection 
the combination of right of way indicating means, 
a traffic actuatable device in the cross lane, con 
trol mechanism for operating said indicating 
means to normally display right of way to the 
main traffic lane and upon operation of its as 
Sociated actuatable device to transfer right of 
way to its croSS lane, and means forming a part 
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of each control mechanism and operative upon 
transfer of right of way to the cross lane by the 
control mechanism to prevent for a predeter 
mined period the transfer of right of way by other 
control mechanisms to their respective CrOSS 
lanes. 

5. In a traffic control system for a plurality of 
intersections of cross lanes with a main traffic 
lane, the combination at each intersection of a 
right of way indicating means, a traffic actu 
atable means in the cross lane, control mecha 
nism for operating said indicating means to cause 
transfer of right of way to the cross lane in re 
sponse to actuation of said traffic actuatable 
means, said control mechanism having a position 
in its cycle in which the mechanism rests after 
right of way has been indicated to the main lane 
for a predetermined period, and means including 
a circuit closed when all control mechanisms are 
in their rest position and open at all other times 
operable only when said circuit is closed for per 
mitting any of the control mechanisms to trans 
fer right of Way to its croSS lane in response to 
operation of the traffic actuatable means aSSO 
ciated therewith. 

6. In a traffic control System for a plurality 
of intersections of cross lanes with a main traffic 
lane, the combination at each intersection of a 
right of way indicating means, a traffic actu 
atable means in the cross lane, control mecha 
nism for operating Said indicating means thru 
a cycle to cause transfer of right of way to the 
cross lane and retransfer to the main lane and 
initiated into operation through said cycle in re 
sponse to actuation of said traffic actuatable 
means, said control mechanism having a position 
at the end of its cycle in Which the mechanism 
rests after right of way has been indicated to the 
main lane for a predetermined period, and means 
including a circuit closed when all control mecha 
nisms are in their rest position and for a further 
predetermined part of the cycle, and open at all 
other times and operable only when said circuit 
is open to prevent all the control mechanisms 
from being so initiated into operation and means 
in each control mechanism for maintaining such 
mechanism operated to the end of itS cycle when 
So initiated. 

7. In a traffic control System for a plurality of 
interSections of CrOSS lanes With a common main 
traffic lane, the combination at each intel'Section 
of a right of Way indicating means, a traffic actu 
atable means in the cross lane, control mecha 
nism for operating said indicating means to cause 
transfer of right of Way to the cross lane in re 
sponse to actuation of Said traffic actuatable 
means, said control mechanism having a position 
in its cycle in which the mechanism rests after 
right of way has been indicated to the main lane 
for a predetermined period, and means including 
a circuit interconnecting the several control 
mechanisms at the several intersections and hav 
ing two conditions of operation, one for allowing 
any of said control mechanisms to transfer right 
of way to its cross lane in response to actuation 
of its cross lane actuatable means, the other con 
dition for preventing all of said control mecha 
nisms from transferring right of way to their 
respective CrOSS lanes in l'esponse to actuation 
of their associated actuatable means, and means 
Operable upon Operation of the actuatable means 
at any intersection to change said circuit from 
One condition to the other. 

8. In a traffic control system for a plurality 
of intersections of cross lanes with a common 
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2,122,410 
main traffic lane, the combination at each inter 
Section of a right of Way indicating means, a 
traffic actuatable means in the Cross lane, con 
trol mechanism for operating said indicating 
means to cause transfer of right of way to the 
CrOSS lane in response to actuation of said traffic 
actuatable means, said control mechanism having 
a position in its cycle in which the mechanism 
rests after right of way has been indicated to 
the main lane for a predetermined period, and 
means including a circuit interconnecting the 
Several control mechanisms at the several inter 
Sections and having two conditions of operation, 
One for allowing any of said control mechanisms 
to transfer right of way to its cross lane in re 
Sponse to actuation of its cross lane actuatable 
means, the other condition for preventing all of 
said control mechanisms from transferring right 
of Way to their respective cross lanes in response 
to actuation of their associated actuatable means, 
and means operable upon transfer of right of 
Way to the cross lane by the control mechanism at 
One of the interSections to shift said circuit from 
Said. One Condition to Said other condition. 

9. In a traffic control System for a series of 
interSections of cross lanes with a common main 
traffic lane, the combination of right of Way 
indicating devices, control mechanisms for op 
erating said devices thru a cycle of indications, 
and traffic actuatable devices in the cross lane 
connected to the control mechanisin for initiating 
operation of said mechanism, at each intersec 
tion, and a circuit for interconnecting the sev 
eral Control mechanisms and having two oper 
ative conditions, means operable when said circuit 
is in One of said conditions for energizing any 
control mechanism whose associated traffic actu 
atable ineans is operated, and operable when said 
Circuit is in the other condition to prevent ini 
tiation of operation of any of said control mecha 
nisms, and means in each control mechanism 
operable when right of way has been indicated 
to the main lane for a predetermined or greater 
period to place said circuit in said one condition, 
and operable when one of said control mecha 
nisms operates to transfer right of way to the 
asSociated CrOSS lane to shift said circuit to said 
other condition. 

10. A traffic signal control System for a Series 
of intersections of Cross lanes With a common 
main traffic lane and having at each intersection 
traffic right of Way signal means, traffic actuat 
able means in the cross lane, a traffic signal coin 
roller operable for normally according right of 
Way through said signal means to the main lane, 
and upon actuation of the traffic actuatable 
means transferring right of way to the cross lane, 
control means including a circuit interconnecting 
the Several controllers to restrict to a, predeter 
nined in a phase relationship when operable 
Such transfer of right of Way by Said controllers, 
and means functioning only upon operation of 
any one of the controllers responsive to actuation 
of its associated traffic actuatable means at one 
intersection for causing operation of said control 
eaS, 
11. A traffic control system for a plurality of 

intersections of CroSS lanes With a common main 
lane including at each intersection, a right of 
way signal, a signal controller for Operating when 
initiated said signal through a time cycle to 
accord and interrupt right of Way to the inter 
secting lanes and traffic actuatable neans in th 
cross lane, circuit means including SWitch means 
associated With each Conti'Oller and only operable 

7 
When all said switch means are closed to initiate 
operation of any Controller in response to actua 
tion of the associated traffic actuatable means 
and means forming a part of said controller to 
Operate its associated Switch means as Said con 
troller operates through its cycle to control ini 
tiation of Operation of the traffic Signal con 
trollers at the other intersection. 

12. A traffic control system for a plurality of 
intersections of CrOSS lanes with a common main 
lane including at each intersection, a right of 
Way Signal, a signal controller for operating when 
initiated Said signal through a time cycle to ac 
Cord and interrupt right of Way to the intersect 
ing lanes and traffic actuatable means in the 
CrOSS lane, circuit means including switch means 
aSSociated With each controller and only operable 
When all said Switch means are closed to initiate 
Operation of any controller in response to actua 
tion of the associated traffic actuatable means 
and means operated by operation of said con 
troller in a part of its cycle to open the switch 
means at Such interSection. Whereby initiation of 
Operation of the signal controller at the other 
intersections is prevented. 

13. A traffic control system for a plurality of 
interSections of cross lanes with a common main 
lane including at each intersection, a right of 
Way Signal, a signal controller for operating when 
initiated Said Signal through a time cycle to 
accord and interrupt right of Way to the intersect 
ing lanes and traffic lanes and traffic actuatable 
means in the Cross lane, circuit means including 
SWitch meains associated with each controller and 
only Operable when all said Switch means are 
closed to initiate operation of any controller in 
response to actuation of the associated traffic 
actuatable means and means operated by opera 
tion of Said controller to open the switch means 
at Such intersection for a predetermined period 
Whereby initiation of operation of the signal con 
trollers at the other intersections is prevented for 
Such period. 

14. In a traffic control System for a plurality of 
intersections of cross lanes with a common main 
traffic lane including at each intersection the 
combination of right of Way indicating means, a 
traffic actuatable device in the cross lane, control 
mechanism for said indicating means normally 
causing the latter to display right of way to the 
main traffic lane and when conditioned operat 
ing in response to actuation of its associated cross 
lane actuatable device to transfer right of Way 
to the croSS lane and back to the main lane in a 
time cycle, said control mechanism having a posi 
tion in its cycle in Which the mechanism rests 
after right of Way has been indicated to the main 
lane for a predetermined period, and means in 
terconnecting the Several control mechanisms and 
including a circuit closer in each control in echa 
nism closed by the control mechanism in its rest 
position and Open at all other times in its cycle, 
operable only when all said circuit closers are 
closed for SO conditioning any one of the control 
mechanisms to transfer right of way to its cross 
lane and back in response to operation of the 
traffic actuatable means associated thereWith. 

15. In a traffic control System for a series of 
intersections of CrOSS lanes with a common main 
traffic lane, the combination at each intersection 
of a right of Way indicating device, a control 
mechanism for Operating Said device through a 
cycle of indications when energized, and traffic 
actuatable means in the CrOSS lane connected to 
the control mechanism, and means including a 
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circuit interconnecting the several control mech 
anisms for initially energizing when closed any 
control mechanism whose associated traffic actu 
atable means is actuated and for preventing when 
open initial energization of any of said control 
mechanisms, said circuit including in series a 
circuit breaker in each control mechanism, and 
means in each control mechanism for closing 
said circuit breaker to close said circuit in a 
certain part of its cycle and for opening it in a 
different part of Said cycle, and means in each 
control mechanism for maintaining Such control 
mechanism energized to the end of its cycle 
after it has been initially energized by said circuit 
63S. 

16. A traffic signal control System for a series 
of intersections of CrOSS lanes With a connon 
main traffic lane, including in combination, right 
of way signals and a traffic signal controller 
adapted to be operated for governing transfer of 
right of Way between main and cross anes for 
each intersection said controllers being assen 
bled into two groups, traffic actuatable means 
in the cross lane at one intersection, and means 
functioning upon operation of said actuatable 
means to operate the controller at Said one inter 
Section and initiate a cycle of control over said 
two groups of controllers, during the first part 
of which cycle controllers of one group cannot 
transfer right of way to their cross lanes and 
during the Second part of Which cycle controllers 
of the second group cannot transfer right of way 
to their cross lanes. 

17. A traffic signal control system for a plu 
rality of interSections of cloSS lanes with a con 
mon main traffic lane including at each inter 
Section a right of Way indicating means and a 
right of Way transferring controller therefor, a 
traffic actuatable device in the cross lane and 
connected to said controller, said controllers at 
said intersections assembled into two groups, each 
controller of both groups having a rest position 
and another position one-half cycle from the rest 
position, each controller normally indicating right 
of Way to the main lane and adapted to accord 
right of way to its cross lane upon actuation of 
the traffic actuatable device connectd thereto, 
and means operable upon according of right of 
way to a cross lane by a controller of one group 
to initiate a cycle of control in which all other 
controllers of that group are prevented from 
transferring right of way in response to opera 
tion of their respective cross lane traffic actuat 
able devices except when said first controller is 
in its rest, position, and in which all controlle's 
of the second group are prevented from trans 
ferring right of way except during the half-cycle 
position of said first controller. 

18. In a traffic signal control system for a 
plurality of interSections of cross lanes with a 
common main traffic lane, at each intersection 
a traffic right of way signal and a traffic signal 
controller for transferring right of way between 
the main and CrOSS lanes in a cycle, a traffic actu 
atable device in the croSS lane for governing op 
eration of Said traffic signal controller, said con 
trollers being a SSembled into two groups and each 
of Said controllers having a position in its cycle 
in which the controller rests after right of way 
has been indicated to the main lane for a pre 
determined period and having another position 
Substantially a half cycle away from the rest posi 
tion, means including a circuit closed in the rest 
position for permitting controllers of one group 
to respond to actuation of their respective actu 
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atable devices, and means including another cir 
cuit closed in the half-cycle position to permit 
controllers of the other group to respond to actul 
ation of their respective cross lane actuatable 
devices. 

19. A traffic signal control system for a plural 
ity of intersections of Cross lanes with a cominon 
main traffic lane including at each intersection 
a traffic right of way signal and a traffic actuat 
able device associated with the Cross lane, a 
traffic signal controller for governing the dis 
play of right of Way signal indications to the 
intersecting lanes through a cycle in response to 
actuation of said device, said controller having a 
rest position in its cycle after right of way has 
been displayed to the main lane for a predeter 
Inlined tine and having another position Sub 
Stantially a half cycle from the rest position, the 
controllers being assembled into two groups and 
having a circuit connecting one of Said controllers; 
With each of one group of said controllers to en 
able when closed each of said controllers of said 
One group to respond to actuation of their re 
Spective traffic actuatable devices, and a second 
circuit connecting said one of Said controllers 
With each of the second group of said controllers 
to enable when closed each of said controllers of 
Said second group to respond to actuation of their 
respective traffic actuatable devices, and means 
effective in the rest position to close said one 
circuit, and means effective in the half cycle 
position to close said second circuit, 

20. A traffic Signal control system for a plu 
rality of intersections of cross lanes with a com 
mon main traffic lane including at each inter 
Section a traffic right of way signal, a traffic 
actuatable device associated with the cross lane 
and a traffic signal controller for governing the 
display of right of way signal indications to 
the intersecting lanes through a cycle in response 
to actuation of said device, each said controller 
having a rest position in its cycle after right of 
Way has been displayed to the main lane for a 
predetermined time and having another position 
Substantially a half cycle from the rest, position, 
the controllers being assembled into two groups, 
means including a circuit connecting with each 
of Said controllers of one group to enable when 
energized any of the latter said controllers to 
respond to actuation of their respective traffic 
actuatable devices, means including a second cir 
cuit connected with each of the controllers of the 
Second group to enable when energized any of 
Said controllers of said second group to respond 
to actuation of their respective traffic actuatable 
devices, means Operated by each controller of said 
One group in its half cycle position only to ener 
gize said Second circuit, means operated by each 
of the controllers of said second group in its 
half cycle position only to energize said one cir 
Cuit, means including contacts in each controller 
of both groups and a series circuit through said 
Contacts to energize Said one circuit, when said 
Series circuit is closed, means in each controller 
to close Said contacts only in its rest position to 
Close Said Series circuit, means including further 
contacts in each controller of said one group and 
a Series circuit through said further contacts con 
nected With the first mentioned series circuit to 
energize Said Second circuit when the first, and 
Second Said Series circuits are concurrently closed, 
and means in each controller of said one group 
to Open said further contacts only in response 
to actuation of the associated traffic actuatable 
device to interrupt energization of said second 
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circuit by the first series circuit When Such last 
mentioned actuation occurs in the rest position. 

21. In a traffic signal control System for a 
Series of intersections of cross lanes with a com 
mon main lane having right of Way indicating 
means at each intersection, the combination at 
One interSection of a traffic signal controller op 
erable for governing transfer of right of Way be 
tween main and cross lanes by Said indicating 
means and a traffic actuatable means in the 
CFOSS lane Connected to said controller for govern 
ing operation of said controller, a second traffic 
Signal controller at a second intersection operable 
for governing transfer of right of way between 
main and CrOSS lanes by Said indicating means 
and a Second traffic actuatable means connected 
thereto and in the cross lane at said second in 
tersection for governing operation of Said Second 
Controller, a third traffic Signal controller at a 
third intersection operable for governing trans 
fer of right of Way between main and CrOSS lanes 
by Said indicating means, traffic actuatable 
means Connected thereto and in the Cross lane at 
said third intersection for governing operation of 
Said third controller, each said controller having 
energizing means adapted when rendered ef 
fective to so operate its associated controller in 
response to actuation of its associated traffic 
actuatable means, and means at the first inter 
Section to initiate by Operation of the first con 
troller a control cycle in which the energizing 
means for the traffic signal controller at the Sec 
ond intersection is rendered effective to cause on 

9 
Such actuation transfer of right of Way to its 
cross lane during only one part of the cycle, and 
in which the traffic signal controller at the third 
interSection is rendered effective to Cause On Such 
actuation trainsfer of right of Way to its cross 
lane only during a different part of the cycle. 

22. A traffic control system for a plurality of 
interSections of cross lanes with a common main 
lane and having at each intersection a right of 
Way indicating means, control mechanism for op 
erating said means to accord and interrupt right 
of Way to the intersecting lanes thru a time cycle 
and including a camshaft With aSSociated cans 
and ContactS Connected to Operate said means, 
and driving means for the camshaft, a circuit 
interconnecting all Said control mechanisms in 
cluding in Series a pair of cam-operated contacts 
in each mechanism for controlling energization 
Of the Several driving means to start the latter 
through said cycle, and a can mounted on said 
camshaft for operating said last named contacts 
to interrupt Said circuit within a predetermined 
part of said cycle after starting of the driving 
means therein and maintain said circuit inter 
rupted for a further predetermined part of the 
cycle, and to thereupon close the same and means 
in each control mechanism operating whenever 
Operation of Said mechanism has been started to 
maintain energized the driving means of said 
mechanism through a complete cycle until said 
circuit is again closed. 
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