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EXEMPLARY CLAIM‘ 
1. In a traf?c cycle split control system for-two inter 

secting highways, traffic detector means for said high 
ways for detecting the passage of‘ substantially all ve 
hicular traffic thereon, main highway traffic density 
computer means to which all said detector means for 
the main highway are connected, cross highway traffic 
density computer means to which all said detector 
means for the cross highway are connected, the out 
puts of said computer means being proportional to 
traffic density on their respective highways, balance 
detector means for receiving and comparing the out 
puts of said computer means to determine the higher 
output, a plurality of adjustable impedances, a plural 
ity of ratio detector means connected to said imped 
ances, said balance detector means applying the 
higher output of said computer means through said 
impedances to said plurality of ratio detector means, 
said balance detector means applying the lower output 
of said computer means directly to said ratio detector 
means, said plurality of ratio detector means being re 
sponsive‘ to said computer outputs to represent a ratio 
of main highway traffic to cross highway traffic, a plu 
rality of local controllers, and a control circuit be 
tween said controllers and said ratio detector means 
for actuating one of a group of presettable traffic 
cycle splits dependent on said represented ratio. 

10 Claims, '9 Drawing Figures 
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TRAFFIC‘ CYCLE‘ SPLIT SELECTORS 
This application is‘ a continuation application of my 

copending. application, Ser. No. 343,182, now aban 
doned ?led Feb. 3, 1964, which is a continuation of my 
application, Ser. No. 742,160, now abandoned ?led 
June 16‘, 1958. 
This invention relates to a traffic‘control systemand 

moreparticularly to a traffic control system of‘thetcom 
puter type able to select the most expeditious balance 

- between‘main street and cross street use of a group of" 
intersections. 
The invention comprises part of a trafficcontrol sys 

tem which changes the traffic signalsat various inter~ 
sections according to a pattern‘. The pattern: includes a 
right-of-way. interval, a caution‘ interval, and a'stop in 
.terval for each street and is. called a cycle. The inven 
tion provides means for apportioning the cycle between 
two or more intersecting directions. The division of the 
cycle between the intersecting directions of travel is 
here referred was the split. When expressed as a per 
cent division of the cycle between main street and cross 
street it is de?ned as a percentage split. 

Heretofore, the percentage split of‘ time available‘to 
main street and‘ to cross street has been preset by hand 
or by time clock. Single dial pretimed controllers are 
normally set by hand to allow the most efficient flow of 
traffic across the‘ intersection. An interconnected 
group on single dial controllers, all with the same cycle 
length, usually employed the same cycle split to, allow 
most efficient progression along the main thorough 

Ufare. Little ?exibility was possible with this type of 
equipment. . . 

Multiple dial pretimed controllers were developed to 
overcome this lack of ?exibility. With the usual three 
dials, three different percentage splits were available, 
set in many cases to favor cross street traffic on one 
dial, to favor main street traffic on‘another dial, and 
balanced traffic on a third dial. Other common settings 
favored both streets equally on‘ one dial, main street on 
a second dial, and main street more on a third dial. Dial 
changes were made at predetermined times usually by 
a time clock arrangement energizing control conduc 
tors and effecting remote dial change. 
Another form of split change device in use today is 

shown in U.S. Pat. No. 2,815,410 and consists of a 
number of contact assemblies associated with and posi 
tioned above a dial unit. Keys are positioned around 
the dial periphery, one key for each split percent de 
sired. A remotely controlled transfer device makes one 
contact assembly and key effective at one time and an 
other contact assembly and key effective at another 
time. The number of split percentages available is lim 
ited by the size of the contact assemblies to three or 
four splits. A master programming device determines 
which split is effective at various hours of the day. 

Still another form of split change device is incorpo 
rated in and made a part ofa cycle length change de 
vice and disclosed in US. Pat. No. 2,761,119. Two ad 
justable frequencies are employed to vary the main 
street and cross street right-of-way periods. By increas 
ing one frequency the right-of way period for the street 
is lengthened. In order not to change the total cycle 
length the other frequency ‘must be decreased to 
shorten the right-of-way period on the opposite street. 
This system is costly to produce and maintain because 
in addition to the normal ‘amount of equipment re 
quired, two variable frequency generators are required 
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at the master, an amplifier is required at each local con 
troller, and ‘athree conductor. cable is required::to.con 
nect the master with each local controller. 
The invention does not require variable frequency’ 

generators or ampli?ers and‘does not need more than 
two conductors to each controller. 

Traffic actuated controllers are not‘ concerned with 
percentage split except under certain circumstances. A 
two street controller with traffic detectors in the cross 
street normallydwells in main street greenandtgoes to 
cross street green only on call. if cross street traffic is 
heavy or if the recall switch is closed, the controllerwill. 
operate as a cyclic controller with the cross streettgreen 
interval being timed by its maximum timer. and.‘ the 
main streettgreen interval being timed by its minimum 
timer. The setting of these timers determines the split 
at one intersection. 

A two street controller with traffic ‘detectors in. both 
streets may likewise time as a cyclic controller if traffic 
from. both‘ directions is heavy or if both- recall‘switches 
are closed. Isolated actuated controllers find: their own 
best solution to the split problem, and are not primarily 
concerned with this invention. 
The full‘ value of the invention. is most evident when ‘ 

used‘ in conjunction with a system of pretimed control 
lers. However, the invention operates equally. well 
when used with a system containing both pretimed and 
traffic actuated controllers. ‘ 

The principal feature of the invention is automation 
control of the traffic cycle split at a group of‘ intersec-' 
tion traffic signal controllers on a grid or along a thor 
oughfare according to the density of traffic in intersect 
ing directions as measured at one or more representa 
tive intersections. Methods have been described above 
to remotely change the split at a number of‘ intersec 
tions but none makes use of traffic density in the two 

. intersecting directions as measured atone or represen 
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tative intersections during a number of traffic signal cy 
cles. ‘ ‘ ‘ 

What is believed. to be new is a traffic density com- ‘ 
parator device able to compare the ratio of measured 
traffic volumes in two intersecting'directions against a 
plurality of preset, adjustable ratios and select one of 
a plurality of splits for the heavier direction of traffic 
dependent upon which of the present ratios the mea 
sured ratio exceeds. The invention selects the most effi 
cient split of the cycle without varying the overall dura 
tion of the cycle. The duration of the cycle may be de 
termined by factors other than the ratio of traffic densi 
ties in intersecting directions. 

Traffic density is here de?ned as. the number of vehi 
cles passinga given point during a predetermined inter 
val. Control of traffic cycle split according to traffic 
density has a decided advantage over preset controls 
because the former system is related to actual rather 
than predicted traffic conditions. For this use a novel 
traffic density computer has been designed. The system 
for computing traffic density, herein described, is con 
sidered superior to known" systems. . 
One traffic computer and control system ‘known in 

the prior art determines traffic density during a discrete 
interval, then selects the cycle length at the end of the 
interval, and operates on that cycle length for at least 
one interval. At the end‘ of each ‘interval the count is 
erased. Actuations arethen totaled during the ensuing 
interval. The density thus computed is referred to as a 
discrete density or average. A device for determining 
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such a discrete average is disclosed in U.S. Pats. Nos. 
2,288,601 and 2,834,001. 
A computer device is herein described which appears 

to be more accurate for control work than any known 
device. It consists of a traffic density computer which 
integrates traffic actuations over a running interval so 
that the most recent actuations are given more weight 
than past actuations. The count is not erased all at once 
but is allowed to drain off as time transpires. This count 
approximates actual traffic conditions as nearly as is 
practical. An integrator and controller which approxi 
mates traftic conditions more closely than this would 
tend to over control or to hunt. 

Since the running average of traffic density is based 
on signals originating from passing vehicles it is essen 
tial that the signals created by each passing vehicle be 
modi?ed to be identical regardless of the speed of the 
vehicle or the condition of individual detectors in dif 
ferent lanes. One of the features of the invention is a 
novel circuit'which converts the signals received from 
several detectors into uniform signals. The uniform sig 
nals are applied to the traffic density computers which 
consist of a capacitor charging circuit which permits 
the running average of traffic density in each direction 
to be represented by electrical potentials. 
The potentials indicative of traffic in intersecting di 

rections are applied to a balance detector. Here the 
higher potential determines which direction of traffic is 
to be favored. A potential divider reduces the high po 
tential by several preset ratios and then compares these 
reduced values with the lower potential. This compari 
son determines the extent to which the direction of 
traffic selected by the balance detector is to be favored 
in the split. 
The present invention, in accordance with one as 

pect, is directed toward a traffic control apparatus for 
controlling traffic flow in at least two directions and 
comprises: means for providing signals representative 
of a characteristic of traffic in each of two directions; 
means for ?xing a reference ratio; means for develop 
ing a signal when a given ratio relationship of the char 
acteristic signals is different from the reference ratio; 
and, traffic signal control means coupled to the devel 
oping means and responsive to a developed signal for 
controlling traffic flow in the two directions. 
The principal object of the invention is to provide a 

system for the control of traffic cycle split at a plurality 
of intersections according to relative traffic densities 
measured at one or more representative intersections. 

' It is another object of the invention to provide traffic 
density computers for main street and for cross street, 
and a cycle split selector consisting of a balance detec 
tor to determine which street is to be favored, and a 
group of ratio detectors to determine the ratio of traffic 
in the two directions. 

It is another object of the invention to provide a local ' 
split selector device able to select four splits at each in 
tersection and operable over a two conductor cable. 

It- is another object of the invention to provide a split 
selector apparatus able to select various splits relative 
to traffic density on two intersectingroadways. 

It is another object of the invention to select one of 
a series of splits to obtain most expeditious traffic flow 
on both the cross street and the main thoroughfare. 

It is another object of the invention to provide a split 
selector device compatible for use with other devices 
of similar design which select cycle lengths and offsets. 
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The apparatus will be explained in detail with refer 

ence to the following ?gures, in which like symbols are 
carried throughout the drawings: 
FIG. 1 is a diagram showing a series of intersections 

along a thoroughfare, traffic detectors in each street at 
one intersection, a main street computer, a cross street 

computer, a split selector, slave relays, and an intercon 
necting circuit to local controllers; 
FIG. 2 is a diagram showing a grid of intersecting 

traffic lanes, traffic detectors in representative lanes, a 
north-south traffic density computer, an east~west den 
sity computer, a split selector, traf?c signals at each in’ 
tersection, and local traffic signal controllers con 
nected to the split selector by slave relays and an elec 
tric cable; 
FIG. 3 is a block diagram of a computer showing a 

numberv of blocking oscillators, a bistable multi 
vibrator, a monostable multivibrator, an instantaneous 
integrator, a long time integrator, percent traffic den 
sity meter, and an output terminal, approximate wave 
shape at each stage is shown; - 
FIG. 4 is a block diagram of a balance detector and 

ratio detectors for the thoroughfare system shown in 
FIG. 1; 
FIG. 5 is a wiring diagram of the apparatus shown in 

FIG. 4; 
FIG. 6 is a block diagram of a balance detector and 

ratio detectors for a grid system; 
FIG. 7 is a block diagram of a balance detector and 

ratio detectors for a balanced grid system as shown in 

FIG. 2; 
FIG. 8 is a wiring diagram of a split selector appara 

tus in a local controller; and, 
FIG. 9 is an isometric view of a two dial local control 

ler. 

GENERAL DESCRIPTION 

The main street and cross street traffic density com 
puters are disclosed fully in U.S. Patent application, Se 
rial No. 738,327, filed May 28, 1958, now abandoned, 
entitled “Traffic Lane Control,“ but will be described 
here in block diagram form for the sake of complete 
ness. In the application named above, the computers 
are associated with detectors in the inbound and the 
outbound lanes of main thoroughfare for detecting 
characteristics of traffic, such as traffic density, and are 
used to compute inbound and outbound traffic density. 
Here, the computers are associated with main street 
and a cross street and are-used to compute traffic den 
sity in the two intersecting directions. 
Each traffic density computer develops a direct cur 

rent output potential substantially proportional to the 
running average of traf?cdensity on that street. Each 
computer contains an integrator circuit which averages 
traffic ?ow over a running interval of time. Heretofore, 
computers counted the traffic flow over a discrete in 
terval, totaled the count after a fixed time, and erased 
the total at the end of the interval. This invention uti 
lizes a running average which appears to approximate 
average traffic conditions more accurately, and leads to 
more accurate control of traffic. 

The output of each computer, a DC potential sub 
stantially proportional to traffic density on that street, 
is fed to a comparator device which comsists of a bal 
ance detector and a group of ratio detectors. A stage 
of preamplitication may be inserted ahead of the bal 
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ance detector to reduce the back effect on the comput 
ers. > ' 

When the balance detector senses an unbalanced 
condition it energizes a relay that switches the input po 
tentials to a group of ratio detectors. The higher poten 
tial is reduced by a plurality of potential dividers and 
the resulting reduced potentials compared with the 
lower input potential. 
Each ratio detector, when unbalanced by the higher 

potential representing a certain ratio of main street to 
cross street traffic, ‘energizes a split selector device rep 
resenting the best‘perc'entage split for that ratio of traf 
fie. The split selector in turn energizes a control con 
ductor leading to each local intersection controller to 
effect the proper split at each intersection. 

MAIN TI-IOROUGHFARE CONTROLLED SYSTEM 

One application of the‘invention is shown by FIG. 1. 
A series of street or highway intersections are shown 
along a main thoroughfare. The local traffic signal con 
trollers at each intersection are electrically intercon 
nected with a control circuit to permit control of the 
cycle split for most efficient flow of traffic on both the 
main thoroughfare and on the cross streets. 
At one representative intersection traffic actuated 

‘detector devices are located in, on, above, or along the 
lanes in both streets. In this description pressure sensi 
tive traffic detectors are used because they are easy to 
represent and describe. However, any of the well 
‘known types of detectors may be used without depart 
ing from the spirit of the invention. 
A representative‘intersection is chosen for most effi 

cient operation of the system. The intersection may not 
. be the one‘along the controlled thoroughfare which has 
the most traffic; it would preferably be the intersection 
where traffic conditions most nearly approximate those 
at other intersections during most intervals of the day. 

It is important to the accuracy of the system that de 
tectors be located in all heavily traveled lanes at the 
representative intersection and preferably in any other 
lanes‘frequently used. Lanes not detected reduce the 
accuracy of the traffic density computers. 
Aisshown in FIG. 1, the main street MS is provided 

with detectors D1, D2, and the representative cross 
street RC8 is provided with detectors D3, D4. Each de 
tector D1 to D4 consists of two plates mounted in the 
pavement, the bottom plate being electrically and me 
chanically grounded, and the upper plate insulated 
from fround. Upon passage of a vehicle over the upper 
plate of detector D1, for example, a circuit is estab~ 
lished to‘ ground over conductor 1. Passage ofa vehicle 
over either main street detector D1, D2 grounds a cir~ 
cuit in the main street- traffic density computer MC 
through conductors l, 2. Passage of a vehicle over ei 
ther cross street detector D3, D4 grounds a circuit in 
the cross street traffic density computer CC through 
conductors 3, 4. ‘ 

Both traffic density computers MC, CC receive sig 
nals from their respective detectors, amplify the sig 
nals, reduce the number of signals by a factor of two, 
give the remaining signals a de?nite duration, integrate 
the number of signals over a short interval, again inte~ 
grate the number of signals over a long interval, and de 
velop a direct current potential proportional to the run 
ning average of traffic density on‘ that street. The func 
tion of the integrators is explained more fully in ‘an 
other section. ' 
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6 
The output of the traffic density computers is avail 

able for a variety of purposes. In the present invention, 
the outputs are used to select the proper division of 
traffic cycle time to main street and to cross street. In 
another system the outputs might be used to determine 
traffic cycle length; in another application they might 
be used to provide a progression; or any combination 
of these functions. 

In this invention the computer outputs are applied to 
a split selector SS comprised of balance. and ratio de 
tectors which compare the values of the potentials and 
permit the higherpotential to energize a switching de 
vice. The switching device routesthe‘higher potential 
to the ratio detectors through one or‘more potential dis 
viders. It also routes the lower potential to the other 
side of the ratio detectors. The ratio detectors compare 
the higher potential, reduced by the potential dividers, 
with the lower potential to determine the ratio-of main 
street to cross street traffic density. - 

A ratio detector will become energized if the reduced 
higher potential is greater than the lower potential. The 
ratio detector carries contacts which switchpower. to 
slave relays SR which translate the information re 
ceived over three or four conductors toinformation ca 
pable of being sent over two conductors IC to the local 
controllers LC. It is necessary to reduce the number of 
control conductors required so that the cost. ofinter 
connecting cable will be kept to a minimum. In most 
installations a cable already interconnects the various 
local controllers with a master controller located at a 
central station. The split control function is assigned to' 
two of the conductors or its controlsignal is superim~ 
posed on one or more of the conductors being used by 
a non-interferring control function. A radio or other. 
link might be employed to transmit the information to 
the local controller. ‘ 

GRID SYSTEM 

The usual layout of a city may include a number of 
streets lying in an east-west direction with a number of 
intersecting streets lying in a northssouth direction. To 
adjust the traffic cycle split at all the intersections to 
the average densities of traffic at all of the many inter 
sections, a few intersections that seem most typical‘ are 
selected. Vehicular traffic moving east and west at 
these few intersections is‘used to determine one den 
sity. Vehicular traffic moving north and south at these 
few intersections is used to determine the other density. 

In FIG. 2 any street bearing eastbound traffic is desig 
nated ES; any street bearing westbound traffic is desig 
nated WS. Streets normal to ES and WS streets are des 
ignated NS and SS. The streets are shown as one-way 
thoroughfares but may be the more common two-way 
streets or any combination thereof. 
Each signalized intersections is equipped with a local 

traffic signal controller LC which may be either pre~ 
timed or traffic actuated or any combination thereof. 
For purposes of illustration, pretimed controllers are 
used. To simplify nomenclature, streets running one di 
rection will be termed east-west streets and those run 
ning at right angles will be termed north-south streets. 
On one or more representative streets in each direc 

tion traffic actuated detector devices Dll to D8 are lo 
cated in, on, above, or along the lanes of travel. Pres 
sure sensitive traffic detectors are used by way of illus~ 
tration but any of the well known types of detectors 
may be used. 
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.The streets chosen for traffic sampling purposes must 
preferably be representative of the major portion of 
streets running in that direction. In FIG. 2, one-way 
streets are illustrated with traffic detectors in each lane 
of eastbound ES, westbound WS, northbound NS, and 
southbound SS streets. To count most accurately and 
to anticipate changing traffic conditions it is preferred 
that the traffic detectors be located at the entry points 
to the grid. 
Each of the east-west traffic detectors D1 to D4 feed 

into individual circuits of the east-west traffic density 
computer MC. Each of the north-south traffic detec 
tors D5 to D8 feed into dividual circuits of the north 
south traffic density computer CC. It is important to 
the accuracy of the system that detectors be located in 
all heavily traveled lanes and preferably in all other 
lanes frequently used in the representative streets. 
Lanes not detected reduce the accurcay of the traffic 
density computers. 

Passage of a vehicle over any east-west street detec 
tor D1 to D4 grounds a circuit in the east-west traffic 
density computer MC over conductor 1 to 4. Passage 
of a vehicle over any north-south street detector D5 to 
D8 grounds a circuit in the north-south traffic density 
computer CC over conductor 5 to 8. 
The function of the traffic density computers MC, 

CC ls identical to that described above. The output of 
each computer is substantially proportional to traffic 
density for that direction of travel averaged over the 
integrating interval. . 

In this form of the invention, the balance and ratio 
detectors may be designed to include one or more split 
selections for each main direction of travel. For in 
stance, two splits may be available favoring east-west 
travel and two splits may also be available favoring 
north-south travel. One balanced split would favor 
each direction equally. In the first form of the inven 
tion, as shown in FIG. 1, two splits are available favor 
ing main street traffic and‘one balanced split is avail 
able favoring each direction equally. In the ?rst form 
of the invention the cross sections are of only second 
ary importance, and no split is provided to favor them. 
The design and layout of the ratio detector circuits is 
slightly different for the two forms of the invention. 

Llkewise, the design of the split selector slave relay 
circuit is slightly different in that it must select one of 
two splits for each direction of traffic, or a total of four 
splits. If traffic density is relatively balanced, a fifth 
split favoring each direction equally is selected. Infor 
mation received over four conductors is translated to 
information transmittable over two conductors and an 
existing ground conductor to local controllers. 

TRAFFIC DENSITY COMPUTER 

In both forms of the invention a traffic density com 
puter is provided for each direction of traffic. That is, 
one computer-is provided to measure traffic density on 
main street and another is used to measure traffic den 
sity on cross street, as in FIG. 1. Or, one may be pro 
vided to measure traffic density on two one-way east 
west streets, and another to measure density on two 
one-way north-south streets, as in FIG. 2. Or, any com 
bination may be used so long as density in the two inter 
secting directions is measured. 
A block diagram of the units associated with each 

traffic density computer is shown in FIG. 3. A plurality 
of detectors D1, D2 are installed in the highway, one 
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8 
in each lane of traffic. The detectors may be placed at 
the approaches to the intersection as shown in FIG. 1, 
or in the various lanes of one-way streets as shown in 
FIG. 2, or in any configuration to count all the traffic 
in that direction. 
To assure maximum accuracy of the counter, each 

detector feeds into a respective blocking oscillator cir 
cuit as indicated by BOl-BOS, which receives the sig 
nal from the detector and emits a pulse of'uniform 
wave shape and substantially uniform amplitude. 
The noisy output of the detectors, which has been 

noted on a cathode ray oscilloscope to include up to 14 
impulses per actuation, is fed into the block oscillators, 
which accept the first pulse and block out the remain 
ing signal for 6 to 7 milliseconds. This wipes out the 
chatter. ' 

The signal is next fed into a bistable multi-vibrator 
MVl whose purpose it is to reduce two pulses to one. 
Each vehicle passing over a pressure sensitive detector 
puts out two pulses, one for each set of wheels. Since 
the purpose of the computer is to count vehicles per 
unit of time, it is desirable it reduce the two pulses to 
one so that the count will be accurate. 
Another reason for supplying both the blocking oscil 

lators B01 to B05 and the bistable multivibrator MVl 
is to reduce each actuation to as short a pulse as possi 
ble for preventing loss of one by overlapping of two 
pulses arriving almost simultaneously from different 
detectors. 
The bistable multi-vibrator puts out a sharp pulse of 

short duration. This pulse is fed into a monostable mul~ 
ti-vibrator MV2 for which it emerges with a constant 
duration or width. It is desirable to send to the integra 
tor 11 pulses of uniform duration so that the integrator 
will give each pulse equal weight. 

Pulses of uniform duration, one for each two axle ve 
hicle, are'fed into the next stage, an instantaneous inte 
grator 11. The time constant of the RC combination is 
20 seconds, which is instantaneous only by comparison 
to the long time integrator 12. The incoming pulses 
charge a capacitor which is allowed to drain off 
through a high resistance. The potential of the capaci 
tor is applied to the grid ofa triode. A cathode follower 
provides a potential across its cathode resistor propor 
tional to the running average of the number of vehicles 
counted during the previous 20 seconds. 
The short time integrator is provided for at least 

three reasons. First, a linear charging circuit is more 
easily applied to a short time integrator than a long 
time integrator. Second, a RC circuit with a short time 
constant is more accurately charged from a short dura 
tion pulse than is an RC circuit with a long time con 
stant. Third, in some types of traffic control application 
it is desired to know the instantaneous density. An ex 
ample of this application is a single intersection traffic 
control. 
The potential from the short term integrator is ap 

plied to the long time integrator 12 which is an RC cir 
cuit with a longer time constant. One novel feature of 
this circuit is that its charging circuit is different from 
and independent of its discharge circuit and each may 
be set with a different time constant. In this embodi 
ment its charging circuit may be set from I to 9 minutes 
in 1 minute increments. 
The potential from the long-time integrator is applied 

to the grid of a triode. A cathode follower circuit pro 
vides a potential across its cathode resistor propor 
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tional to the running average of the number of vehicles 
counted during the running interval. It will be under 
stood that no de?nitely timed interval, as such, is used 
here; the average is a running average. As time tran 
spires, new counts are added and old counts allowed to 
drain off so that the most current average is used. This 
is a distinct improvement over present equipment. 
The long time integrator is required for control of a 

system of intersections. A sufficient number of vehicles 
must ‘be included in the sample to obtain an accurate 

‘ picture of traffic conditions. Short time changes must 
not be allowed to effect a split change. But short time 
‘changes must still be‘ allowed to exert their influence on 
the long time total. Density from the long time integra 
tor is useful in determining cycle length, split, and off 
set. 

‘The output potential from the long time integrator is 
applied to a “Percent Traffic Density" meter VM 
which registers traf?c density as a percent of the setting 
on an adjustment dial entitled “Vehicles per hour per 

“lane at 100%". This latter adjustment permits the com 
puter to be used on highways with widely different traf 

“ ?c densities. 
Output is provided at output terminal OT for use by 

‘the split selector, or by a cycle length selector,‘ an offset 
selector, a lane selector, or any ofa variety of purposes. 
A more detailed disclosure of the traffic density com 

_ puter will be found in U.S. Patent application; Ser. No. 
738,327, entitled “Traffic Lane Control,” ?led May 
28, 1958. 

BLOCK DIAGRAM OF RATIO DETECTOR 
The potential from the two computers is applied to 

a balance and ratio'detector shown in block diagram in 
FIG. 4. The output potentials of the main street and 
cross street traffic density computers MC, CC are ap 
plied to the input terminals M, C of the generator PG. 
The potentials from the generator are then applied to 
the valance detector BD where the higher potential 
may energize a relay to switch said higher potential to 
a plurality of voltage dividers. The lower potential is 
switched to one side of each ratio detector RDll to 
RD3. 

Voltage‘ dividers VDl to VD3 reduce the higher po 
tential by three differently reduced adjustable ratios. 
Each different potential is applied to the grid of a ratio 
detector tube, the lower potential having been applied 
to the other grid in each ratio detectortube. If any re 
duced higher potential is sufficently high to outbalance 
the lower potential it energizes a relay which switches 
power to a control conductor. The control conductor 
in turn energizes the proper relay in the slave relay cir 
cuit SR. 
The relative position of the three ratio detector relays 

determines which of four splits is energized at the local 
controller. Power to select the proper split at the local 
controllers flows over lines M’, C’ from slave relay cir 
cuit SR. 
The‘ purpose of the slave relay circuit is to permit en~ 

ergization of the split selector relays in a number of 
local controllers. The slave relays act as current ampli 
?cation devices to reduce the load on the‘ratio detector 
relays which are necessarily small .becuase‘ they are 
plate circuit relays. ' 

A plurality of contact assembly and keys on a. cycle 
timing dial at each local controller ‘effects the cycle 
split. A split selector relay makes effective the proper 
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contact assembly and dial key. A more detailed‘expla 
nation of the local split selector is found in another sec 
tion. 

BALANCE AND RATIO DETECTOR 

‘A circuit diagram of the balance and ratio detector 
shown in block diagram in F104 is shown in FIG. 5. 
A live tube unit is employed in this embodiment with 
three of the tubes used as ratio detectors. In another 
embodiment more or fewer ratio detectors may be em 
ployed without departing from the spirit of the inven 
tion. 
One ratio detector stage is employed for each inde 

pendently adjustable ratio desired. For instance,‘ tube 
V3 detects the ratio of cross street to main street traf 
?c. When traf?c exceeds the preset ratio, tube V3 en 
ergizes relay CR4. Contacts on relay CRdactuate a 
control function —— in this case, a 50-50 split favoring 
cross street equally with main street. 
A second ratio detector V2 is employed to detect ‘the 

ratio of main street to cross street traffic. When traffic 
exceeds the preset ratio, tube V2 energizes relay CR1 
which actuates a control function, here a 60-40 split fa 
voring main street. 
A third ratio detector V5 is utilized to detect a higher 

ratio of main street to cross street traffic. When traffic 
exceedsa second, greater preset ratio, tube V5 ener~ 
gizes relay CR5‘ which actuates another control func 
tion, here a 70-30 split favoring main street. 
Thus the unit serves two functions: it discerns which 

direction of traffic is heavier, and. it compares the ratio 
of heavy to light flow against one or two adjustable ra 
tios to determine how much of the traffic cycle ‘shall be 
allocated to main street traffic. 
Referring to FIG. 5 in greater detail, the output of the 

main street traffic density computer MC is fed inon pin 
P4, through potentiometer Rllrand resistor R2 to the 
grid V4Gl of tube V4A. The output of the cross street 
traffic density computer CC is fed in on pin ‘P7,ithrough 
potentiometer R3 and resistor R4 to the grid V4lG2 of 
the tube V48. 
Tube Vd serves as a generator. The tube half which 

has the higher potential impressed on its grid conducts 
more heavily; The cathode to plate current ?owing 
through tube VllA increases the voltage rise across re 
sistor R5 and increases the bias voltage on grid VllGl 
of tube VIA. The current flowing through tube V48 
increases the voltage rise across. resistor R6 and in 
creases the bias voltage on grid VllGZ oftube VllB. 
The tube half VllA, VlB which has the higher posi 

tive potential ‘impressed on ‘its grid conducts more 
heavily and pull in relay CR2 or CR3 in its‘ plate circuit. 
If traffic is sufficiently heavier on main street than cross 
street, for example, relay CR2 will pull in closing con 
tacts CRZ-l and -2 and contacts CR2~4 and -5. L2 
power is fed in on pin L2, through the contacts CRB-? 
and -5,.through contacts CRfl-B and -4, through line 51 
to contacts (IRS-3, CRl-3, CRAI-3. Now closed con 
tacts CRZ-l and -2 apply the potential arriving from the 
cross street computer CC through pin P7 to the grids 
V5G2, V2Gl, and V3G2 of the ratio detector tubes 
through grid resistors R7, R8, R9 associated with tubes 
V58, V2A, V38, respectively. . 
The output of the main street computer MC arriving 

through pin P4 is now being fed through contacts 
. ‘CR3-3 and -2, through conductor 52 to the potential 

dividers PDZ, PDl and PD3 associated with tubes 
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VSA, V28, V3A, respectively. The tap on each poten 
tial divider applies a reduced voltage to the grids 
V5G1, V2G2, V3G1, respectively. The taps may be set 
for the various ratios desired for split change. To illus 
trate further conditions enumerated in the ?rst part of 5 
this section, potential divider PD1 associated with tube 
V2 may be set for any ratio between I to l and 2.5 to 
1. When the ratio of the main street to cross street traf 
fic exceeds the ratio set on potential divider PDl, relay 
CR1 is energized pulling in split 60/40, for example. 
Note that the ratio set on the potential divider need not 
be the same as the split. 

Potential divider PD3 associated with tube V3 may 
also be set for any ratio between 1 to l and 2.5 to I. 
When the ratio of cross street to main street traffic ex 
ceeds the ratio set on potential divider PD3, relay CR4 
is energized pulling in split 50/50, for example. That is, 
even though cross street traffic is heavier than main, 
the split is awarded evenly, which actually gives main 
street an advantage and allows main street traffic free 
movement. 

Potential divider PD2 associated with tube V5 may 
be set for any ratio between 1.5 to l and 2.5 to 1. When 
the ratio of main street to cross street traffic exceeds 
the ratio set on potential divider PD2, relay CR5 is en 
ergized pulling in split 70/30, for example. 
Assume now that traffic is relatively heavy and that 

main street traffic exceeds cross street traffic by the 
ratio 1.25 to 1, for instance. The left half of balance de 
tector tube V1 conducts pulling in relay CR2. Contacts 
CR2-1 and -2 close and apply across street computer 
potential to grids of V502, V2G1,_V3G2, of ratio de 
tector tubes V5, V2, V3. Contacts CR3-2 and -3 apply 
main street computer potential through potential divid 
ers PD2, PD], PD3 to the other grids VSGl, V262, 
V361 of tubes V5, V2, V3, respectively, where the re 
sultant ratios are compared. Tube halves V2B and V3A 
will both conduct sufficiently to energize relays CR1 
and CR4, respectively, because the ratios of higher to 
lower potential are within the ratios set on potential di 
viders PDl, PD3. With the energization of relay CR1, 
contacts CR1-3 and -4 close feeding L2 power through 
conductor 55 onto output terminal M’ associated with 
the 60/40 split selector. Closure of contacts CR1-1 and 
-2 has no effect because contacts CR5-1 and -2 and 
contacts CR3-4 and -5 are open preventing L2 power 
from reaching output terminal C’ on conductor 58. 
Since relay CR4 is also energized, contacts CR4-3 

and 4 are closed feeding L2 power through conductor 
57 onto terminal IB which is vacant in this application. 

1 Closure of contacts CR4-1 and -2 has no effect because 
line 56 is not energized because contacts CR5-1 and -2 
are open, and because line 54 is not energized because 
contacts CR3-4 and -5 are open. Thus, no power is fed 
over line 58 to terminal C’. No power is fed over line 
59 to terminal OB because contacts CR5-3 and -4 are 
also open. Terminals IB, OB are used for inbound and 
outbound favoring offsets in another application. 

If cross street traffic had exceeded main street traffic, 
output terminal C’ and not M’ would have been ener 
gized. Contacts CR3-4 and -5 would have been closed 
allowing L2 power to energize output terminal C’ over 
conductor 58. Also, output terminal M’ would not have 
been energized because contacts CR2-4 and -5 would 
have been open. 

If now main street traffic builds up heavier than cross 
street traffic until the ratio of main to cross street traf 
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tic reaches 2 to l, for example, relay CR5 will also be 
energized. Conduction through tube half V5A will re 
sult from the increased potential developed by the main 
street computer and fed in on pin P4, and applied 
through contacts CR3-3 and -2, conductor 52, and po 
tential divider PD2, to grid V5G1. The increase in po 
tential causes tube half VSA to conduct, energizing 
relay CR5. 

Relays CR1 and CR4, and therefore M’, were already 
energized as traffic increased so that now all three ratio 
detector relays are energized. . 

With relays CR5, CR1, and CR4 energized, power is 
fed from line L2, through contacts CR5-1 and -2, con 
ductor 56, contacts CR1-1 and -2, contacts CR4-2 and 
-1, conductor 58, to output terminal C’. With both ter 
mials C’ and M’ thus energized, they make the fourth 
split effective at the local controllers. This split may be 
set 70/30 in favor of main street. 
Output terminals IB and 013 are also energized but 

they are vacant in this application. 

OTHER BALANCE AND RATIO DETECTOR 
CIRCUITS 

Variou combinations of balance and ratio detectors 
may be assembled by one skilled in the art of electron 
ics. For example, two combinations are shown in FIGS. 
6 and 7. The type designed depends on highway re 
quirements and the number of splits required for each 
direction of'traffic. 
FIG. 6 illustrates a type of balance and ratio detector 

for a grid system. Two adjustable split changes are pro 
vided for each direction of traffic in addition to a bal 
anced split favoring each direction equally. An inde 
pendently adjustable greater and lesser voltage divider 
and ratio detector is provided for each direction oftraf 
fie. With only slight change in wiring, three of the ad 
justable ratios could be used for one street, and one for 
the other street. 

If traffic and geographic conditions are such that the 
same setting could be used for both streets, a simplified 
version of the ratio detectors could be assembled as 
shown in FIG. 7. Only two adjustable settings are pro 
vided and are used for both streets. That is, if the lesser 
voltage divider is set to effect a split change when the 
ratio of traffic density on the two streets is L25 to l, 
the split change will favor main street when its traffic 
is 1.25 times heavier than cross street, or the split 
change will favor cross street when its traffic is 1.25 
times heavier than main street. Likewise, when the 
greater voltage divider is set to effect a second split 
change when the ratio of traffic density on the two 
streets is 1.75 to l, the split change will favor the busier 
street when its traffic is 1.75 times greater than the less 
busy street. This simplified system could be used ad 
vantageously with a grid system when the two groups 
of intersecting streets are of equal dignity. 

LOCAL CYCLE SPLIT CONTROLLERS 

The split selector disclosrd in this invention is de 
signed for use in traffic control systems using local traf 
tic signal controllers of the type described in pending 
U.S. Patent application, Ser. No. 642,469, filed Feb. 
26, I957, entitled “Multiple Program Traffic Control 
Systems.“ However, the selector is not limited to use 
with one specific type of local traffic signal controller 
but may be used with any type which allows for the uti 
lization of information or electrical energy furnished by 
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the selector. Many controllers now in use. may be 
adapted to permit the master controller to vary their 

> _ cycle split. 

In one version of a split control mechanism, power is 
fed out on terminals M’ and/or C’ of the split selector 
shown in FIG. 5. In the slave relay circuit SR shown in 
FIGS. 1 and 2 the current may be ampli?ed so that a 
large number of local controllers may be controlled. 
Power flows over one or more conductors in the inter 
connecting cable IC to each local controller LC con 
nected into the system. The relay circuit SR is em 
ployed also to permit the transmission of four items of 
information over a two. conductor cable. The table 
below shows which conductors are energized for the 
following conditions: 

Condition of Traffic Split, per Con- Split Con 
di- Desig- cent Main/ ductor. 
tion nation Cross energi 

' zed 

l 8! Cross street less 
than main st. ' ' 60/40 None 

1 51 Cross st. equal 
with main st. 60/40 None 

2 S2 Cross street more 
~ than main st. 50/50 C’ 

3 53 Main st. 1.25 times . 
cross st. 60/40 M’ 

4 ' S4 Main st. 1.5 times 
cross st. I 65/35 C’ and 

M, 

Within each local controller is a decoding network 
which utilizes the information received on two conduc 
tors to energize the selected cycle split. The relative po 
sition of two relay armatures and contacts determines 
which split iseffective. A wiring diagram of one such 

' relay circuit is shown in FIG. 8. FIG. 8 is a reproduction 
ofpart of FIG. 7 of application, Ser. No. 642,469 noted 
above. Relay positions will be explained with reference 
to conditions shown in the table above and with refer-. 
ence to FIGS. 5. and 8. ‘ 

Under condition ‘1 when cross street traffic is equal 
‘ to‘ or less than‘ main street traffic, neither‘control relay 
CR2 nor CR3 is energized and neither conductor C’ 
nor M’ is energized. ‘Power is fed in on conductor L2, 
through contacts 108, 118, 1038, conductor 58, switch 
708, to motor 37 making split 51 effective. 

In condition 2 when cross street traffic exceeds main 
street traffic by a ratio greater than that preset on ad 
justable potential divider PD3, as previously explained, 
power is fed onto conductor C’, which at the local con 
troller is wire 24, energizing local relay coil 10. This 
switches local power from line L2 through contacts 
108, US’, 1018, conductor 58, switch 708, to motor 37 
making split S2 effective. 
Under condition 3 when main street traffic exceeds 

cross street traffic by a ratio greater than that present 
on adjustable potential divider PDl, but not as great as 
that‘preset'on potential divider PD2, control relays 
CR2, CR1, and possibly CR4 are energized. (CR4 has 
no effect under this condition because CR3 is de 
energized preventing L2 power from reaching the mov-‘ 
able contact member, CR4-2.) Power is fed onto con 
ductor M‘, which at the local controller is wire 25, en 
ergizing local relay coil 11. This switches local power 
from line L2 through contacts 108, 118, 1028, conduc 
tor 58, switch 708, to motor 37 making split S3 effec 
tive. 
' In condition4 when main street traffic exceeds cross 
street traffic bya ratio greater than that preset on ad 
justable potential divider PD2, control relays CR2, 

are energizedxPower is fed‘ onto 
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conductors C’ and M’, which at the local controller are 
designated 24, 25, energizing local relay coils l0 and 
11. This switches local power from line L2 through 
contacts 108, 118', 1018’, conductor 58, switch 708, 
to motor 37 making split S4 effective. 
The above description shows how the master cycle 

split selector chooses and energizes the proper split at 
the local controllers. A typical local controller will be 
explained more fully in the following section to illus' 
trate its complete split function. The remainder of the 
circuit shown in FIG. 8 will also be‘described. 

TWO DIAL CONTROLLER 

A very thorough description of a local split selector 
will be found in US. Pat. application, Ser. No. 642,469, 
noted above. A short explanation will be made here to 
supplement the teaching of the present invention. 
FIG. 9 represents part of a two dlial local traffic signal 

controller and is identical in function to the device 
shown in FIG. 1 of application, Ser. No. 642,469 noted 
above. The same numerical designations are‘ used to 
avoid confusion. Dial '3 is the amber timing dial and is 
driven by synchronous motor 37 which is powered di 
rectly from 60 cycle alternating current. Dial 3 carries 
on its surface 100 slots each representing 1 percent of 
the periphery and 1 percent of a revolution of the dial. 
Dial 3 is geared to motor 37 so that it makes half a rev 
olution in less time than the shortest split of the shortest 
cycle for which the equipment is designed. 

Into the slots in the face of dial 3 fit keys which may 
be displaced at any percent point in the cycle. Four 
types of keys are available, each with a projection lo 
cated atone of four different locations measured from 
the front of the slot. Four contact pairs are located 
above the dial, each pair operated by only one'of the 
four key projections. When the from contact pair, is to 
be closed, for example, a key with a projection in the 
front position is used. The table below shows the func 
tion of each dial key, its designation, and a sample‘ dial 
setting. ' 

DIAL 3 

Key Setting Function 
Percent . 

32 Stops Dial 3 in Cross Street 
Green. 

78 40 Begins Cross Street Amber. Ends 
C.S. Green. 

80 50 Begins Main Street Green. Ends 
33 52 C. S. Amber. 

Stops Dial 3 in Main Street Green. 
31 90 Begins Main Street Amber. Ends 

M.S. Green 
74 0 Begins Cross Street Green. Ends 

M.S. Amber. 

In the example illustrated in FIG. 9, six keys are fitted 
into slots on dial 3, four keys having projections near 
the front of the dial, and two keys having projections 
near the rear of the dial. The former keys are located 
at percentage times in the cycle at which it is desired. 
to step the step switch and change the traffic signal in 
dications. The keys carry projections which close con-' 
tacts which step the step switch once for each contact 
closure. The three keys 74, 78, 80, with projections in 
the front position are impulse keys. The key 31 with a 
projection in the second position is a release key. Their 
interaction is explained in greater detail below. 
Two keys, 32, 33, with projections located near the 

rear of dial 3 serve to open motor control contacts 328, I 
338. As soon as the projection on key 33, for example, 
opens contacts 338, motor 37 is deenergized, dial drum 
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3 stalls, and contacts 338 remain open. Closure of one 
of contact pairs 101$, 101$’, 1025, or 1035 on dial 2 
is requied to energize the motor 37 momentarily to ro 
tate dial drum 3 and cause the motor control contacts 
338 to close, energizing motor 37 for another half revo 
lution of the dial 3. 

in like manner, the projection on key 32 opens the 
contact pair 328, deenergizing motor 37, which stalls 
dial drum 3 allowing contacts 328 to remain open. Dial 
2 must then rotate until the projection on key 100 mo 
mentarily closes the contact pair 1008 energizing 
motor 37 through line 57 and now-closed contacts 705. 
When motor 37 rotates dial 3 a few degrees contacts 
328 again close permitting motor 37 to be energized 
directly'from line L2 for another half revolution of dial 
3. Contacts 708 are closed at the proper time by relay 
70 being energized from line L2 through contacts 498 
closed by cam 49. 
As noted above, two types of keys have projections 

near the front of the dial: impulse and release keys. Al 
though neither is important to the present invention, 
they are included in the description. impulse keys 74, 
78, 80,.are developed around the dial at each point in 
the- cycle at which the step switch is to be stepped to 
change the traffic signal indication. The from contact 
308 is closed by impu'lse keys 74, 78, 80 to cause such 
stepping action. . 
To keep the camshaft 46 in step with dial 3 a release 

key 31 ‘is used. Release key 31 closes contact pair 315 
located adjacent to impulse contacts 308. The release 
key‘s projection is'to the rear of the impulse key‘s pro 
jection. Release key 31 closes contacts 318 energizing 
ratchet solenoid 48 which rotates camshaft 46 out of 
the main street green interval. The release key is used. 
to terminate the main street green interval so that if 
camshaft 46 and dial 3 get out of step camshaft 46 will 
remain in the main street green interval until dial 3 
makes up to one revolution to again step the camshaft. 
The camshaft 46 shown in part in FIG. 9, carries 

earns 49, 59, and additional cams (not shown) to oper 
ate switches to energize traffic signal lights S, as in 
FIGS. 1 and 2. ‘ 

Cam 59 allows closure of contacts 598 admiting L2 
power to one contact of front contact pair 308. Closure 
of contacts 305 thus energizes the ratchet solenoid 48 
only when contacts 598 are closed. Contacts 598 are 
controlled by the action of cam 59 and are closed by 
the low section on cam 59. The low section of cam 59' 
corresponds to all of the cycle except the main street 

- green interval. During the main street green interval 
the high portion of cam 59 opens contacts 598 and 
makes impulse contacts 308 ineffective. Closure of re 
lease contacts 315 by key 31 energizes ratchet solenoid 
.48 because one contact of contact pair 318 is continu 
ously connected to L2 power. The dial 2 and camshaft 
46 are thus kept in step. 

SPLIT DIAL 

Dial 2 is constructed similarly to dial 3. Five keys 
100, 101, 101’, 102, 103, have projections located in 
unique positions from front to rear, one projection on 
each key. Key 100 located in slot 0 may momentarily 
energize motor 37 out of its stalled condition during the 
cross street green interval. Any one of the keys 101, 
101 ', 102, 103 may momentarily energize motor 37 out 
of its stalled position during the main street green inter 
val. Which of the latter keys is made effective depends 
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upon which contact 101$, 101$’, 102$, 1038 is ener 
gized which in turn depends upon the position of relay 
contacts 108, 115, and 11S’. 
Relay contact is maintained in the position shown by 

its own spring pressure'and is urged into its other posi 
tion when coil 10 is energized through conductor 24 
from interconnecting conductor C’. Relay contacts 
118, 118’, are maintained in the position shown by 
their own spring pressure and are urged into their other 
position when coil 11 is energized through conductor 
25 from interconnecting conductor M’. 

Dial 2 rotates continuously at a uniform speed deter 
mined by synchronous motor 60, energized by an alter 
nating voltage VF which may vary in frequency from 
40 to 120 cycles per second. The frequency is constant 
over a period and is varied by. or from a master control 
ler to effectively change the length of cycle of traffic 
signal change. This feature is covered in U.S. Patent ap 
plication, Ser. No. 642,469, noted above. 
The purpose of dial 2 is to time the termination of the 

cross street green interval near the zero point in the cy 
cle, and to time’ the termination of the main street 
green interval at the percentage split in the cycle, as se 
lected by the Master Controller. Keys on dial 3 actually 
initiate and terminate the intervals while the keys on 
dial 2 time the start of dial 3. The table below shows the 
function of each key on dial 2, its designation, and a 
sample dial setting. The keys on dial 2 actually time th 
beginning of the end of their interval. ' 

DIAL 2 

Key Setting Function 
Percent , 

100 0 Releases Dial 3 in Cross Street 
Green. 

101 ‘ 50 Split 52. Releases Dial 3 in Main 
Street Green. 

103 59 Split S1. Releases Dial 3 in Main 1 
Street Green. . 

102 60 Split S3. Releases Diul 3 in Main 
Street Green. - 

I01’ 70 Split S4. Releases Diul 3 in Main 
Street Green. 

One rotation of dial 2 times one rotation of dial 3 and 
one complete change of traffic signals. The first key on 
dial 2, key 100, closes contacts 100S momentarily 
which energize motor_37 out of its deenergized condi 
tion caused by the opening of contacts 328. The latter 
four keys on dial 2, keys 101', 101’, 102, 103, close con 
tacts 101$, 101$’, 102$, 103$, momentarily, one of 
which energizes motor 37 out of its deenergized condi 
tion caused by the opening of contacts 338. At any 
time, only one of the four latter contacts is energized 
and is effective to start dial 3 into the second half of its 
cycle. The effective contact determines how the cycle 
will be split and is energized through relay contacts 
controlled by the split control conductors C’, M’. 

if the cycle is to be split 50-50, for example, key 101 
located in slot 50 must be effective. Key 101 is made 
effective when contact 1015 is energized from an L2 
source through contacts 108 and 118'. This condition 
exists when relay coil 10 is energized and coil 11 is not 
energized. Thus, to make split S2 effective, control 
conductor C’ must be energized causing the traffic 
cycle to be divided 50 percent to main street and 50 
percent to cross street. 

Energizing control conductor M’ and not C' makes 
split S3 effective. Power flows from conductor L2 
through contacts 108, contacts 118, contacts 1025, line 
58, contacts 705, to motor 37. 
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Solenoid coil 70 is energized only during the cross 
‘street green interval to close contacts 705 and make 
line 57 and contacts 1005 effective. This circuit per 
mits contacts 1008 to start motor 37 out of its stalled 
condition during the cross street green interval. 
Energizing control conductors C’ and M’ energizes 

both relay coils l0 and 11 and makes split S4 effective. 
Power flows from conductor L2, through contacts 108, 
contacts 118', through contacts 1018', line 58, con 
tacts 708, to motor 37. 

Split S1 is effective with neither control conductor C’ 
nor M’ energized. Power flows from conductor L2, 
through contacts 108, contacts 118’, through contacts 
1018’, line 58, contacts 708, to motor 37. 
Latch relays may be used instead of the normal relays 

10, 11 used to energize one or another split contact. 
When the interconnecting conductors C’ or M’ are en 
ergized they energize the main coil of their associated 
relays 10, 11. Contacts 108, 118, or 118' do not close 
until the release coils (not shown) are energized, pull~ 
ing a latch away from themain armature, permitting the 
main armature "to act on its contacts. 
The release coils are energized during'a portion of 

the cycle when a transfer in splits would be least disrup 
tive of normal operation. The release coils may be en 
ergized by contacts 495 which are closed only during 
the cross street green interval. This prevents disruption 
of the traffic signal cycle during switching of the splits. 

FUNCTION SELECTOR 

Broadly, the invention provides means for selecting 
a particular‘mode of operation of an apparatus capable 
of operating in several different manners. The use of 
the balance and ratio‘de'tectors disclosed in this inven 
tion is not limited to split selection or to traffic control. 
As stated in a prior section, the output of the traffic 
density computers can be used for a variety of purposes 
such as split selection, offset selection, cycle length se 
lection, lane control, or any other purpose. Likewise, 
the ability of the balance and ratio detectors to discern 
which of two potentials is higher and by'what ratio is 
‘useful for ‘split selection, offset selection, cycle length 
selection, lane control, or any other purpose. There 
fore, the balance and ratio detector assembly may well 
serve as a function selector for a variety of apparatus. 
Having described the invention in one or more forms 

or arrangements, it will be evident to one skilled in the 
art that modi?cations or changes may be made without 
departing from the spirit of the invention. 
Having thus described my invention, I claim: _ 
1. In a traffic cycle split control system fortwo inter 

secting highways, traffic detector means for said high 
ways for detecting the passage of substantially all vehic 
ular traffic threon, main highway traffic density com 
puter means to which all said detector means for the 
main highway are connected, cross highway traffic den 
sity computer means to which all said detector means 
for the cross highway are connected, the outputs of said 
computer means being proportional to traffic density 
on their respective highways, balance detector means 
for receiving and comparing the outputs of said com 
puter means to determine the higher output, a plurality 
of adjustable impedances, a plurality of ratio detector 
means connected to said impedances, said balance de 
tector means applying the higher output of said com 
puter means through said impedances to said plurality 
of ratio detector means, said balance detector means 
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applying the lower output of said computer means di 
rectly to said ratio detector means, said plurality of 
ratio detector means being responsive to said computer 
outputs to represent a ratio of main highway traffic to 
cross highway traffic, a plurality of local controllers, 
and a control circuit between said controllers and said 
ratio detector means for actuating one of a group of 
presettable traffic cycle splits dependent on said repre- ' 
sented ratio.‘ v 

2. In a traffic cycle split control system as in claim 1, 
a plurality of relays energizable by'said ratio detector 
means, a plirality of local controllers, means within said 
local controllers for changing the traffic cycle split be 
tween said streets according to a plurality of splits, an 
interconnection between said relays and said local con 
trollers, and means within said local controllers respon 
sive to energization of said relays to change said splits. 

3. In a split control system for a major street and a 
group of streets intersecting said major street, traffic 
detector means at at least one intersection, a main 
street traffic density computer means, an intersecting 
street traffic density computer means, balance detector 
means for receiving the out-puts of said computer 
means to dicern which direction of traffic flow exhibits 
the heavier traffic density, ratio detector means cou 
pled to said balanced detector means to discern the 
ratio of heavier to lighter traffic density, split selector 
means energized by said ratio detector means, a plural 
ity of local street intersection controllers, an electric 
cable connecting said local controllers with said split 
selector means, traf?c cycle timers in said local con 
trollers, a plurality of cycle split means in said timers 
for dividing the cycle time between main street and 
cross street, and relays in said local controllers con 
trolled by said cycle split selector for selection of one 
of said cycle split means. 

4. In a split control system for a grid ‘of intersecting 
streets, traffic signals‘at a plurality of intersections, 
local traffic signal controllers controlling said traffic 
signals, a timer within each said controller for timing a 
cycle of signal change, split control means on said timer 
forcontrolling allocation of a plurality of percentage 
splits of right-of-way time between the two intersecting 
directions; a master traffic controller including a split 
selector, a plurality of ratio detector means, balance 
detector means, an east-west traffic computer means, 

means for a plurality of streets in each direction, said 
detector means for all east-west streets connected to 
one computer means, said detector means forall north 
south streets connected to the other computer means, 
each said computer means developing an output signal 
proportional to a characteristic of traffic in that direc 
tion, said balance detector means determining which 
output signal is higher, said ratio detector means deter 
mining by what ratio one output signal exceeds the 
other, said split selector means being controlled by said 
ratio detector means for in turn energizing one of said 
split control means at each said controller. 

5. In a traffic control system, means for developing 
an electric potential for a ?rst direction of traffic flow 
intaccordance with a characteristic of traffic in said 
first direction, means for developing an electric poten 
tial for a second direction of trafficlflow‘in accordance 
with a characteristic of traffic in said second direction, 
electrical potential balance detector means for deter 
mining the higher of said two potentials, ratio detector 
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relay means, a plurality of potential dividers having 
outputs connected to said ratio detector relays, and 
switching means controlled by said detector means for 
applying said higher potential across said potential di 
viders. 

6. ln a traffic control system, electric potential devel 
oping means for developing an electric potential for a 
first direction of traffic ?ow in accordance with a char 
acteristic of traffic in said ?rst direction, means for de 
veloping an electric potential for a second direction of 
traffic flow in accordance with a characteristic of traf 
fic in said second direction, electric potential balance 
detector means for determining the higher and lower of 
said potentials, a plurality of voltage dividers, a plural 
ity of ratio detector means each connected to one of 
said voltage dividers, a pair of balance detector relay 
means connected to said balance detector means for 
respectively applying said higher potential across said 
voltage dividers and said lower potential to said ratio 
detector means, and a function selector relay con 
nected to each of said ratio detector means. 

7. A traffic control apparatus for controlling traffic 
flow in at least two directions, means for providing out 
put signals representative of a characteristic of traffic 
in each of said two directions, reference ratio means, 
means for comparing said output signals and applying 
on of said signals to said reference ratio means to atten 
uate said one signal by said reference ratio, second 
means for comparing said attenuate one signal to the 
other signal, and traffic control means coupled to and 
controlled by said second comprising means for con 
trolling traffic ?ow in said two directions in accordance 
with said comparison. 

8. A traffic cycle split selector apparatus ‘for control 
ling allocation of traffic cycle splits to a roadway inter 
section having two intersecting directions of traffic 
?ow, means for providing output signals representative 
of a characteristic of traffic in each of said two direc 
tions, means for fixing a reference ratio, means for 
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comparing said output signals and applying the greater 
to said reference ratio means to reduce said greater sig~ 
nal by said reference ratio, second means for compar 
ing said reduced greater signal to the lesser signal, and 
traffic control means coupled to said second comparing 
means for controlling allocation of a particular traffic 
cycle split to said intersection. 

9. A traffic cycle split selector apparatus for control 
ling allocation of traffic cycle splits to a roadway inter 
section having two intersecting directions of traffic 
?ow, means for providing output signals representative 
of a characteristic of traffic in each of said two direc 
tions, means for fixing a reference ratio, means for 
comparing said output signals and applying the greater 
to said reference ratio means, second means for com 
paring said greater signal to the lesser signal, said refer 
ence ratio means coupled to said second comparing 
means, and traffic control means coupled to said sec 
ond comparing means for controlling allocation of a 
particular traffic cycle split to said intersection. 

10. A traffic cycle split selector apparatus for con 
trolling allocation of traffic cycle splits to a roadway in 
tersection having two intersecting directions of traffic 
flow, means for providing signals representative of a 
characteristic of traffic in each of said two directions, 
balance detector means responsive to said characteris 
tic signals to determine which characteristic signal is 
representative of the greater characteristic of traffic, 
means for ?xing a reference preset ratio representing 
a ratio of characteristics of traffic in said two direc 
tions, ratio detector means coupled to said balance de 
tector means and 'said reference ratio means for detect 
ing whether the ratio of the greater characteristic signal 
to the lesser characteristic signal is greater than said 
reference preset ratio, and traffic control means cou 
pled to said ratio detector means for controlling alloca 
tion of a particular traffic cycle split to said intersec 
tion. 

* 4‘ * * * 


