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[5 7] ABSTRACT 
A traffic signalling apparatus having green, yellow and 
red signal lamps is controlled by a control system 
comprising a standard signal generator source having 
a constant high frequency output and a time cycle 
generator for generating time signals. A receiving cir 
cuit periodically receives a broadcast wave serving as 
a reference frequency source and appropriate ‘fre 
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CONTROL SYSTEM FOR A TRAFFIC SIGNALLING 
‘ APPARATUS 

vThe present invention relates to control systems in 
general and more particularly, to a control system for 
a traffic signalling apparatus. 
Traffic lights employing red, green and yellow signal 

lamps are well known and typically comprise a signal 
generator connected through suitable cable to a plural 
ity of traffic lights each having timing and switching 
mechanisms to thereby control the time cycle pattern 
of signal indication of the colored signal lamps. These 
conventional control systems are disadvantageous in 
that the positioning of the cable either underground or 
strung in the air is very expensive ‘and hence, any defect 
in the signal generator source necessitating a removal 
of the cable is very costly. In addition,‘ any signal gener 
ator defectv will temporarily place all the traffic lights 
out of order until the signal generator is repaired. 
Sometimes the frequency output of the signal generator 
drifts ‘or varies causing erratic operation of the traffic 
lights and necessitating timely repairs accompanied by 
shutdown of the traffic lights. 

It is frequently desirable to vary the time duration 
during which each colored signal lamp remains lighted 
in accordance with variations in the traffic flow. In 
other words, as traf?c congestion builds up on one 
roadway much more so than on another roadway con 
trolled by the same traffic light, it is desirable to in 
creasev the time duration which the green signal lamp 
remains lighted on the busier roadway and correspond 
ingly increase the time duration which the red signal 
lamp remains lighted on the other roadway which has 
a much lighter traffic load. The sequential lighting of 
the green, yellow and red signal lamps and the com 
bined time duration of one cycle is referred to as the 
time cycle pattern of signal indication and it is this pa 
rameter which should be varied in accordance with var 
ious traffic'pattems. Conventional control systems can 
not automatically change the time cycle pattern of sig 
nal indication, but instead, when the traffic becomes 
very crowded or erratic, the time cycle of signal indica 
tion is manually controlled. 
When‘a plurality of traffic lights are successively dis 

posed along a roadway, it is often desirable to stagger 
the operation of each successive traf?c light to ensure 
'a a smooth flow of traffic. In other words, it is often de 
sirable to lengthen the time from the indication of a 
green signal from one traffic light to the next sucessive 
indication of a green signal from the next adjacent traf 
fic light and this time difference between the indica 
tions of successive green signals (or other similarly col 
ored signals‘) is called the offset time of signal indica 
tion. Thus, it can be seen that it is desirable to increase 
the offset time of signal indication of a series of traffic 
lights when traffic ?ow is slow or crowded in order to 
provide a ‘smooth traffic flow. The particular offset 
time is determined in accordance with the mean speed 
of the automobiles and the distance between successive 
traffic lights. In the conventional control systems, the 
successive traffic lights are lit in accordance with a cer 
tain delay time which is determined by a time delay de 
vice provided in the particular traffic light itself, and 
the delay time cannot be varied in accordance with var 
iations in the traffic flow. 
The present invention provides a new and improved 

control system for a traffic signalling apparatus and 

2 
eliminates many of the aforementioned disadvantages 

' of the conventional control systems for traffic lights. 
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According to the present invention, the sequential 
lighting period for a series of the traffic lights is accu 
rately maintained by providing means for periodically 
and automatically compensating for frequency varia 
tionsin a frequency converting means. . 
According to one aspect of the present invention, 

there is provided a control system for a traffic light hav 
ing green, yellow and red signal lamps which comprises 
control means for generating a standard signal at a con 
stant high frequency. A frequency converting means is 
provided for converting the standard signal into a time 
cycle signal representative of a predetermined time 
cycle pattern of signal indication to be applied as an 
input signal to the traffic light whereby the green, yel 
low and red signal lamps are sequentially lighted in ac 
cordance with the predetermined time cycle pattern. 
Means are provided for receiving a broadcast wave 
containing a reference time signal and regulating 
means is provided for correcting or regulating ‘fre 
quency drift occurring in the frequency converting 
means in response to this time signal. Thus, the time ac 
curacy of the traffic light is maintained by means of the 
reference time signal contained in the broadcast wave. 

According to another aspect of the present invention, 
' ' there is provided a control system for a traffic light 
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which comprises frequency converting means for con 
verting thestandard signal into a plurality of time cycle 
signals having different time periods each correspond 
ing to a different time cycle pattern of signal indication, 
and programming means for selecting the different 
time cycle signals in accordance with a predetermined 
program. Thus, three different time cycle signals are 
sequentially applied to the traf?c signaling apparatus in 
accordance with a preselected program whereby the 
green, yellow and red signal lamps are lighted in differ 
ent time cycle patterns of signal indication. One time 
cycle pattern of signal indication is defined as the time 
from the indication or lighting of the green signal lamp 
through the lighting of the yellow and red signal lamps 
to the lighting of the green signal lamp again and such 
may be lengthened or shortened when the traffic ?ow 
either increases (congestion) or decreases (light traf 
fic) whereby a smooth traffic flow may be obtained. 
According to a further aspect of the present inven 

tion, there is provided a control system for a traffic sig 
nal which comprises in addition to the aforementioned 
features, a plurality of traf?c lights each having control 
means including frequency converting means for con 
verting the standard generator signal into a plurality of 
different time cycle signals each having a phase differ 
ence corresponding to a different offset time of signal 
indication which may be required at a plurality of dif 
ferent times depending upon the particular traf?c flow 
pattern. A programming means is provided in each 
control means for selecting any one of the plurality of 
different time cycle signals as an input signal to be ap 
plied to the traffic signaling apparatus at the previously 
programmed time. Thus, when a series of traffic lights 
are positioned along a roadway at certain distance in 
tervals, the offset time of signal indication between the 
successive traffic lights may be lengthened when the - 
traf?c flow is light whereby a smooth traffic flow may 
be accomplished. 
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It is therefore one object of the present invention to 
provide a control system for a traffic light which does 
not require any cables and which maintains the time ac 
curacy of the time cycle pattern of signal indication by 
means of a broadcast wave reference time signal. 

It is another object of the present invention to pro 
vide a control system for a traffic light which includes 
means for changing the time cycle pattern of signal in 
dication in accordance with predetermined traf?c flow 
patterns. 

It is a further object of the present invention to pro 
vide a control system for controlling a plurality of suc 
cessively disposed traffic lights which includes means 
for changing the offset time of signal indication of the 
signal lamps between successive traffic lights disposed 
along a roadway in accordance with predetermined 
traffic ?ow patterns. 
The above and other features and advantages of the 

present invention will become apparent from the fol 
lowing description when taken in conjunction with the 
accompanying drawings, in which: 
FIG. 1 is a block diagram of a control system for a 

traffic light according to the present invention having 
a quartz crystal oscillator for generating a standard sig 
nal; 
FIG. 2 is a block diagram of a control system for a 

traffic light according to another embodiment of the 
present invention having a vibrator for generating a 
standard signal; 
FIG. 3 is a block diagram of a control system for a 

traffic signal according to an embodiment of the pres 
ent invention having a quartz crystal oscillator for gen 
erating a standard signal and a programming device; 
FIG. 3A is a wave form representation of three differ 

ent time cycle signals having different time cycles to be 
supplied to the traffic light in accordance with a pro 
gram; 
FIG. 4 is a block diagram of a control system for a 

traffic light according to another embodiment of the 
present invention having a standard signal generator 
using a commercial power source and a programming 
device; 
FIG. 5 is a block diagram of a control system accord 

ing to the present invention for a plurality of traffic 
lights; 
FIG. 5A is a graph showing the relationship between 

the traffic ?ow and the offset time of signal indication; 

FIG. 5B is a waveform representation of three differ 
ent sets of time cycle signals having phase differences 
therebetween to be supplied to three different traffic 
lights. 
FIG. 6 is a wave representation of time cycle signals 

having both time cycle differences and phase differ 
ences therebetween. 
FIG. 1 schematically discloses a traffic signal control 

system 1 of the local traffic controller type for control 
ling the operation of a traffic signalling apparatus 2. 
The control system comprises a quartz crystal oscillator 
3 which generates a high frequency standard signal and 
the output of the oscillator is delivered to a frequency 
converting means 4. The frequency converting means 
4 comprises a primary divider circuit 4a and a secon 
dary divider circuit 4b connected to one output of the 
primary divider circuit 4a. 
The primary divider circuit 4a divides the high fre 

quency standard signal received from the quartz crystal 
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4 
oscillator 3 and delivers the divided signal to the secon 
dary divider circuit 4b. The secondary divider circuit 
4b then divides the divided signal into a time cycle sig 
nal representative of the desired time cycle pattern of 
a signal indication for the signal lamps within the traffic 
signal apparatus 2. The time period during which one 
colored signal lamp is on relative to one complete time 
cycle of operation of the traffic signal apparatus is 
known as the dividing ratio and the particular control 
circuitry for performing this function is well known in 
the art and therefore need not be further discussed 
here. 
The primary divider circuit 4a and the secondary di 

vider circuit 4b are each composed of one or more con 
ventional bistable multivibrators, tristable multivibra 
tors and blocking oscillators arranged in a well known 
manner to form a frequency dividing circuit. The selec~ 
tion of the particular dividing frequency is determined 
in accordance with the dividing ratio of the desired 
time cycle pattern of signal indication, which, of 
course, is selected in dependence upon the existing 
traffic flow pattern. The output signal from the secon 
dary divider circuit 4b represents the desired time cycle 
of operation of the traffic signal apparatus 2. Thus, the 
different colored signal lamps in the traf?c signal appa 
ratus 2 are sequentially lighted in accordance with the 
time cycle signal. 
From the above it can be readily understood that any 

variations in the output of the frequency converting 
means 4 will accordingly vary the time cycle signal ap 
plied to the signalling apparatus 2 thereby distorting 
and changing the desired time cycle pattern of signal 
indication. According to the present invention, any fre 
quency drift or variation occurring in the frequency 
converting means 4 is corrected by adding a time refer 
ence signal to the frequency converting means 4. 
A receiver 5 of well known construction, such as a 

radio receiver, receives a standard radio (audio fre 
quency) or television (video frequency) broadcast 
wave w which is periodically transmitted by commer 
cial stations as a reference time signal or reference fre 
quency signal. The receiver 5 is normally in a nonwork 
ing mode and a timer is connected to the receiver and 
operates to place the receiver in its receiving mode at 
the time period the time signal information contained 
within the wave w is broadcast. The timer is of conven 
tional construction and functions to place the receiver 
5 in condition to receive the broadcast wave prior to 
the time the reference frequency signal is transmitted. 
As shown in FIG. 1, an output of the primary divider 
4a is connected to the timer. A frequency selector 6 
comprising a well-known filter is connected to receive 
the time signal delivered from the receiver 5 and the 
selector 6 selects or detects the appropriate time signal 
information contained in the wave w. The time signal 
output from the selector 6 thus represents a correction 
or regulating signal which is ampli?ed in an amplifier 
7 and delivered to a reset circuit 8. The reset circuit 8 
resets the primary and secondary divider circuits in ac 
cordance with the regulating or correction signal to 
thereby correct counting errors in the frequency con 
verting means 4. This ensures that the individual green, 
yellow and red signal lamps of the traffic signal appara~ 
tus 2 always continue to accurately operate in accor 
dance with the predetermined time cycle pattern of sig 
nal indication. 
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In operation, the traffic signal apparatus 2 is suitably 

programmed with well known control circuitry to con 
trol the time cycle of operation of the red, green and 
yellow signal lamps in response to the application of the 
time cycle signal. In normal operation, the time cycle 
signal delivered by the secondary divider circuit 4b is 
delivered to the traf?c signal apparatus 2 and the con 
trol circuitry then sequentially controls the lighting of 
the red, green and yellow signal lamps in accordance 
with the predetermined time cycle pattern of signal in 
dication. To ensure consistency and accuracy of the 
time cycle signal delivered by the frequency converting 
means 4 to the signal apparatus 2, the output of the fre 
quency converting means 4 is periodically monitored 
by a reference time signal contained in the broadcast 
wave w. 

Another embodiment of the present invention is 
shown in FIG. 2. In this embodiment, the control sys 
tem 11 comprises a vibrator 13, such as a balance, tun 
ing fork, etc., which functions as a standard signal gen 
erator and which includes a frequency regulating 
mechanism to regulate or adjust the output frequency 
thereof. A frequency converting means 14 comprises a 
gear train 14a mechanically coupled to the vibrator l3 
and a transducer 14b for converting the mechanical 
motion of the gear train 14a into an electric time cycle 
signal. 

In operation, the vibrating motion of the vibrator 13 
is converted into rotary motion by the gear train 14a 
while simultaneously undergoing a speed reduction, 
and the transducer 14b converts the rotary motion into 
an electric time cycle signal representative of a prede 
termined time cycle pattern of operation for the signal 
lamps contained within the traf?c signal apparatus 12. 
As in the above mentioned embodiment, the traffic sig 
nal apparatus 12 contains control circuitry which is 
programmed to control the time cycle pattern of the 
green, yellow and red signal lamps. The transducer 14b 
may comprise a cam for opening and closing an electric 
contact, a photoelectric device, a pressure responsive 
mechanism or a magnetic responsive device. 

In this embodiment, the frequency converting means 
14 is selectively varied by an electromagnetic driving 
device 18 which may, for example, be of the well 
known plunger type. The receiver 15, the selector l6 
and the ampli?er 17 are analogous to and function the 
same as the corresponding components shown in FIG. 
1. 
When it is desired to monitor the vibrator output, the 

broadcast wave w is received by the receiver 15 and the 
appropriate reference frequency information con 
tained therein is selected by the selector 16 and ampli 
tied by the amplifier 17 and delivered as an ampli?er 
regulating or reference signal to the electromagnetic 
driver 18. The electromagnetic driver 18 then drives or 
adjusts the regulator mechanism of the frequency con 
verting means 14 as well as regulating the gear train 
14a in accordance with the reference or regulating sig 
nal. 
FIG. 3 discloses a control system for a traffic signal 

apparatus which is basically similar to that disclosed in 
FIG. 1 but which includes a programming device 29 for 
selectively changing the time cycle pattern of signal in 
dication of the traffic signalling apparatus in accor 
dance with 'the traffic flow conditions. The frequency 
converting means 24 coacts with the programming de 
vice 29 to form a time cycle generating means for gen 
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6 
erating different time cycle signals, as described herein 
after. In this embodiment, the secondary divider circuit 
24b divides the time cycle signal received from the pri 
mary divider 24a into three different time cycle signals 
each representative of a particular time cycle pattern 
for operating the individual signal lamps in accordance 
with three distinct traffic flow patterns. These three dif 
ferent timecycle signals are shown in FIG. 3A wherein 
signal S, has a time cycle T, of 50 seconds, signal S2 has 
a time cycle T2 of 60 seconds, and signal S3 has a time 
cycle T3 lasting 70 seconds. 
The programming device 29 includes an amplifier 

29a receptive of each of the three different time cycle 
signals delivered from the secondary divider circuit 24b 
for amplifying these signals and delivering them to a 
programming board 29b, which may be a conventional 
pin board. An ampli?er 290 is connected to another 
output from the primary divider circuit 24a and deliv 
ers an ampli?ed and primarily divided signal to a pro 
gram transfer device 29b, such as a rotary solenoid 
switch. The program transfer device 29b is connected 
to the programming board 29b and selectively chooses 
the particular time cycle signal 8,, S2 or S, which is to. 
be delivered to the traffic signal apparatus 22. 
By way of example, the signal S, may represent a de 

sired time cycle pattern which is to be used at a particu 
lar intersection between 9 pm. and 8 am. of the fol 
lowing day, the signal 8, represents a different time 
cycle pattern which is to be used from 9 pm. to 6 pm, 
and the signal 8,, represents yet another time cycle pat 
tern of signal indication which is to be used between 6 
pm. and 8 am. These various signals are selectively ap 
plied to the traffic signalling apparatus 22 in response 
to operation of the program transfer device 29d. Thus, 
the time cycle of signal indication may be selectively 
varied three times every 24 hours in accordance with 
the information contained in the programming device 
29. The receiver 25, the selector 26, the amplifier 27 
and the reset circuit 28 perform the same function as 
their counterparts disclosed in FIG. 1. 

FIG. 4 discloses another embodiment of the present 
invention which comprises a control system 31 for con 
trolling the operating characteristics of the traffic sig 
nalling apparatus 32. The control system 31 comprises 
a commercial power source 33 driving a frequency 
converting means 34 which comprises a synchronous 
motor 34a connected to rotationally drive a gear train 
34b which is connected to a transducer 340 for convert 
ing the rotary mechanical motion into an appropriate 
electric time cycle signal. In this embodiment, the ro 
tary motion of the synchronous motor 34a is converted 
into three different electric signals by the transducer 
340 and each electric signal represents one time cycle 
signal for a particular pattern of operation of the traffic 
signalling apparatus 32. The transducer 34c may com 
prise any of the devices described in reference to the 
embodiment shown in FIG. 2. A battery power source 
may also be connected to the synchronous motor 34a 
cooperating with a switching relay such that a power 
failure of the commercial power source 33 will effect 
switching of the relay so that the control system 31 will 
continue to function. 
The programming device 39 comprises a program 

ming board 3% electrically connected to receive the 
three different time cycle output signals from the trans 
ducer 34c. A programming transfer device 39d 
comprising, for example, a rotary switch, is mechani 
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cally connected to the gear train 34b and electrically 
connected to the programming board 39b. The pro 
gramming board 3% selectively receives the three dif 
ferent time cycle signals in accordance with the angular 
position of the rotary switch making up the program 
ming transfer device 39d which is rotationally driven by 
the gear train 34b. Hence, each of the time cycle signals 
are applied to the traffic signalling apparatus 32 at dif 
ferent time intervals in accordance with the informa 
tion set in the programming device 39 as in the embodi 
ment shown in FIG. 3. The receiver 35, the selector 36, 
the ampli?er 37 and the electromagnetic driver 38 cor 
respond to their respective components shown in FIG. 
2. 
A plurality of traf?c lights may be provided, as shown 

in FIG. 5, wherein each of the control systems (identi 
fied by A, B and C) correspond to the system shown in 
FIG. 3. With such an arrangement, it is possible to 
change the offset time of one traf?c light relative to the 
other traffic lights to achieve a properly staggered pat 
tern of operation of the various traffic lights in response 
to varying traffic flow conditions. The offset time is de 
fined as that time period between the actuation of one 
colored signal lamp in one traffic signalling apparatus 
and the actuation of the same colored signal lamp in 
the next succeeding taf?c signalling apparatus. 
FIG. 5A shows the relationship between the traf?c 

?ow along a particular road, the distance between 
three successive traffic signals, and the offset time of 
signal indication. The ordinate represents the distance 
between three successive traffic signals A, B and C and 
the abscissa represents the offset time. Three mean 
speeds of traffic flow v,, v2 and v3 are graphically shown 
in FIG. 5A wherein v1 represents the slowest speed and 
vs the fastest speed. Considering ?rst the condition ex 
isting when the mean speed vl of the traf?c is relatively 
slow, the offset time of signal indication of the traffic 
signals A, B and C are a,, b1 and c1, respectively. When 
the traffic flow increases such that the mean speed be 
comes vz, the offset time of signal indication of the traf 
fic signals A, B and C are represented along the ab 
scissa by a2, b2 and 02, respectively. When the mean 
speed of the traffic ?ow increases to v,,, the offset time 
of the signal indication of the respective traffic signals 
A, B and C becomes as, b3 and c3. 
The waveform of the signal to be selectively supplied 

to the aforementioned traf?c signals A, B and C is de 
termined on the basis of the graph shown in FIG. 5B. 
The three signals S11, S12 and S1;; to be selectively sup 
plied to the traffic signal A each have the same time 
cycle T10 and have respective phase shifts correspond 
ing to the offset times 41,, a2 and as shown in the graph. 
The three signals S21, S22 and S23 to be selectively ap 
plied to the traffic signal B each have the same time 
cycle T20 and have respective phase shifts correspond 
ing to the offset times (bl-a1), (bz-az) and (ba-aa). Simi 
larly, the three signals S31, S32 and S33 to be selectively 
supplied to the traf?c signal C each have the same time 
cycle T30 and have respective phase shifts correspond 
ing to the offset times (cl-b1), (c2-b2) and (ca-b3). In this 
embodiment, the time cycle T10, T20 and T30 are all 
equal. 
Referring back to FIG. 5, which shows one example 

of a control system for the three traffic signals 42A, 
42B and 42C, the control means 41A, 41B and 41C 
provided in the respective traffic signals are substan 
tially the same as the control system shown in FIG. 3. 
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8 
One difference is that each control means 44A, 44B 
and 44C of the respective control means converts the 
signal from its associated quartz crystal oscillator into 
three time cycle signals each having the same time 
cycle pattern of signal indication. For example, the 
control means 44A, 44B and 44C produce three re 
spective sets of time cycle signals S11, S12 and S13; S21, 
S22 and S23; and S31, S32 and $33 each having a phase shift 
corresponding to the offset time represented on the 
above graph. 

In operation, when the traffic flow is very light and 
the vehicles can therefore move relatively fast, the pro 
gramming device 49A selects the signal S“, the pro 
gramming device 49B selects the signal S2,, and the 
programming device 49C selects the signal S3,. During 
periods when the traffic ?ow has increased, the pro 
gramming device 49A selects the signals S12, the pro 
gramming device 49B selects the signal S22 and the pro 
gramming device 49C selects the signal S32. When the 
traf?c flow is at its maximum and the vehicle speed is 
accordingly very slow, the programming device 49A 
selects the signal S13, the programming device 49B se 
lects the signal S23, and the programming device 49C 
selects the signals S33. The programming devices are 
programmed in a correlated manner similar to the pro 
gramming of the FIG. 3 embodiment, i.e., on a 24-hour 
cycle. Thus, the traf?c signals 42A, 42B and 42C vary 
their offset time of signal indication with respect to the 
adjacent traf?c signals in three, separate time durations 
preselected in accordance with three different traffic 
?ow conditions. 
The reference numerals 43A, 43B, 43C, 45A, 45B, 

45C, 46A, 46B, 46C, 47A, 47B, 47C, 48A, 49B, and 
48C represent structure which is substantially the same 
as the corresponding structure shown in FIG. 3. 
A traffic control system will now be described for 

changing both the offset time of signal indication and 
the time cycle pattern of signal indication in a plurality 
of traffic signals successively disposed along a roadway. 
For explanatory purposes only, such will be described 
with reference to a traf?c system having three traffic 
signals as depicted in FIG. 5. The control means pro 
vided in the respective traffic signals is substantially the 
same as the control means shown in FIG. 3. However, 
the respective counter means of the control means con 
verts the signal from the quartz crystal oscillator into 
three different time cycle signals each representative of 
a different time cycle pattern of signal indication with 
respect to the others. In addition, the control means 
further convert the aforementioned three different 
time cycle signals into three different time cycle signals 
having phase shifts corresponding to a desired offset 
time of signal indication as done in the aforementioned 
embodiment. The three different time cycle signals 
produced by the respective control means 44A, 44B 
and 44C are shown in FIG. 6 as S41, S42 and S43; S5,, S52 
and S53; and S61, S62 and S63. These signals are produced 
from the respective control means on the basis of the 
graphical representation shown in FIG. 5A as a stan 
dard. The signals S4,. S.12 and S43 have different time cy 
cles T41, T42 and T43, respectively, different from each 
other and have phase shifts corresponding to the offset 
times a,, a2 and a;,, respectively. The signals S51, S52 and 
S53 have different time cycles T51, T52 and T53, respec 
tively, different from each other and also have phase 
shifts corresponding to the offset times(c1-b1), (oz-b2) 
and (orbs), respectively. The time cycles T4,, T5, and 
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T6, are all equal'to each other, the time cycles T42, TS,2 
and T62 are all the same, and the time cycles T43, T53 
and T63 are each equal to each other. 

In operation, the respective programming devices in 
dividually select one of the three different time cycle 
signals corresponding to the desired time duration and 
supplies it to its respective traffic signal. Thus, the three 
traffic signals sequentially operate with three different 
time cycle patterns of signal indication together with 
sequentially changing the offset time of signal indica 
tion. 
Obviously many variations of the disclosed embodi 

ments may be made without departing from the scope 
and spirit of the present invention. For example, any 
number of time cycle patterns may be programmed in 
the programming device and any number of traffic 
lights may be coordinately controlled. 
What we claim and desire to secure by letters patent 

is: 

1. In a signal apparatus of the local traffic controller 
type having a plurality of signal lamps and means for 
cyclically lighting said signal lamps in a predetermined 
time cycle pattern in response to a time cycle signal ap 
plied thereto: standard signal generating means for gen 
erating a standard signal; time cycle signal generating 
means receptive of said standard signal for developing 
therefrom a time cycle signal having a constant fre 
quency and applying same to said means for cyclically 
lighting said signal lamps to thereby effect lighting of 
said signal lamps in accordance with said predeter 
mined time. cycle pattern; receiving means normally in 
a non-working mode and operable when placed in a 
working mode to receive a broadcast wave containing 
reference time information and developing therefrom 
a reference signal; regulating means responsive to said 
reference signal for resetting said time cycle signal gen 
erating means to effectively compensate for frequency 
variations occurring in-said time cycle signal generating 
means; and timer means for placing said receiving 
means in its working mode only at predetermined times 
when said time cycle signal generating means is to be 
compensated. 

2. A'signalapparatus according to claim 1; wherein 
said time cycle signal generating means comprises fre 
quency converting means receptive of said standard 
signal for converting same into said time cycle signal. 

3. A signal apparatus according to claim'2; wherein 
said standard signal generating means comprises a vi 
brator; said frequency converting means comprises a 
gear train mechanically connected to said vibrator and 
operative to convert the vibratory motion of said vibra 
tor into a corresponding rotary motion, and transducer 
means for converting the rotary motion of said gear 
train into an electric time cycle signal; and said regulat 
ing means comprises electromagnetic driving means for 
effecting regulation of said gear train in accordance 
with said reference signal. 

4. A signal apparatus according to claim 2; wherein 
said frequency converting means comprises a synchro 
nous motor rotationally driven in response to said stan 
dard signal, and transducer means for converting the 
rotary motion of said synchronous motor into a corre 
sponding time cycle signal. 

5. A signal apparatus according to claim I; wherein 
said time cycle signal generating means includes means 
for developing a plurality of different time cycle signals 
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each representative of a different time cycle pattern of 
operation of said signal lamps; and programming means 
for individually selecting said time cycle signals and ap 
plying them to said signal apparatus in accordance with 
a preselected program. 

6. A signal apparatus according to claim 1; including 
in combination therewith at least one additional signal 
apparatus having signal lamps, standard signal generat 
ing means, time cycle signal generating means, regulat 
ing means and receiving means alike those de?ned in 
claim 1; wherein each time cycle signal generating 
means in each signal apparatus includes means for de 
veloping a plurality of different time cycle signals each 
representative of a different time cycle pattern of oper 
ation of said signal lamps and wherein the time period 
of each time cycle signal developed by said time cycle 
generating means is the same; and programming means 
for individually and sequentially selecting said time 
cycle signals from respective ones of said time cycle 
generating means and applying them to their corre 
sponding signal apparatus in accordance with a prese 
lected program to accordingly vary the offset time of 
signal indication between corresponding signal lamps 
in adjacent signal apparatus. 

7. A signal apparatus according to claim 1; including 
in combination therewith at least one additional signal 
apparatus having signal lamps, standard signal generat 
ing means, time cycle signal generating means, regulat 
ing means and receiving means alike those de?ned in 
claim 1; wherein each time cycle signal generating 
means in each signal apparatus includes means for de 
veloping a plurality of different time cycle signals each 
representative of a different time cycle pattern of oper 
ation of said signal lamps and wherein the time period 
of each time cycle signal developed by said time cycle 
generating means is the same; and programming means 
for individually and sequentially selecting said time 
cycle signals from respective ones of said time cycle 
generating means and applying them to their corre 
sponding signal apparatus in accordance with a prese 
lected program to accordingly vary the offset time of 
signal indication and the time cycle pattern of signal in 
dication between corresponding signal lamps in adja 
cent signal apparatus. 

8. In a signal apparatus of the local traffic controller 
type having a plurality of signal lamps and having 
means for cyclically lighting said signal lamps in a pre 
determined time cycle pattern in response to a time 
cycle signal applied thereto: an oscillator for generating 
a high frequency standard signal; frequency converting 
means receptive of said standard signal for converting 
same into a time cycle signal and applying same to said 
means for cyclically lighting said signal lamps to 
thereby effect lighting of said signal lamps in accor 
dance with said time cycle pattern; receiving means op 
erable independently of the application of said time 
cycle signal to said means for cyclically lighting said 
signal lamps and receptive of a broadcast wave contain 
ing reference time information for developing there 
from a reference signal; and regulating means operable 
independently of the application of said time cycle sig» 
nal to said means for cyclically lighting said signal 
lamps and responsive to said reference signal for reset 
ting said frequency converting means to effectively 
compensate for frequency variations occurring in said 
frequency converting means. 
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9. A signal apparatus according to claim 8; including 
timer means for placing said receiving means in its 
working mode only at predetermined times when said 
frequency converting means is to be compensated. 

10. A signal apparatus according to claim 8; wherein 
said frequency converting means includes means for 
converting the standard signal into a plurality of differ 
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ent time cycle signals each representative of a different 
time cycle pattern of energization of said signal lamps 
and programming means for individually selecting said 
time cycle signals and applying same to said signal ap 
paratus to effect cyclical energization of said signal 
lamps in accordance with a preselected program. 

* * * is * 


