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This invention relates to resynchronizing sys 
tems for a series of actuators or motors and has 
for its object a particularly simple and efficient 
timed means for stopping the actuators or mo 
tors individually by applying a braking force in 
Opposition to the driving force of the motors Sufi 
cient to Overcome the driving force, and releasing 
the opposing forces simultaneously so that all 
motors start together, the applying and releas 
ing of the braking forces being controlled partly 
by the timers actuated respectively by the mo 
tors and by a tinner actuated by a motor which 
is constantly actuated or unprovided with stop 
ping means. The invention is particularly ap 
plicable for controlling work circuits to be timed, 
as the signal circuits of street traffic signals for 
intersecting streets. 
Other objects appear throughout the specifica 

tion. 
The invention consists in the novel features and 

in the combinations and constructions herein 
after set forth and claimed. 
In describing this invention, reference is had 

to the accompanying drawings in which like 
characters designate porresponding parts in all 
the views. 

Figure 1 is a diagrammatic view illustrating 
the application of the system to a system of 
StreetS. 

Figure 2 is a schematic diagram of this traffic 
System. 

Figure 3 is an elevation of one of the cabinets 
for the controller at each intersection, the door 
being removed. 

Figure 4 is a top view, partly in Section, of the 
controller in Figure 3, the casing being shown in 
Section. 

Figure 5 is an end view, partly in section, look 
ing to the right in Figure 3, the casing being re 
moved. 
This traffic control System is designed to give 

a flexible progressive flow of traffic, and com 
prises the following main features: 

I. Control of the total traffic cycle period 
from One Station or headquarters. 

II. Control of the offset, that is, the beginning 
of the green or go interval on the main street 
at each intersection with respect to signals at 
adjacent intersections. " 

III. Automatic resynchronizing, or in other 
Words, maintenance of the Offset. 

IV. Division of the total traffic cycle period at 
each intersection between the main and the cross 
streets, and shifting and varying the inter 
mediate or warning or amber signal. 

By traffic cycle period is meant, the total time 
it takes for the signals to go through a com 
plete change or cycle. This may be for instance 
50, 60 or 120 seconds etc. 
In a traffic System, the go signals to be dis- 60 

played on the main Street do not, or may not 
Start at the same time, but the signals are so 
operated that an automobile starting on the 
main Street at one intersection when the gu 
Signal is given, and traveling at a certain rate 65 
per hour, will reach the next intersection about 
the time that the signal changes at the second 
intersection to go on the main street. The dif 
ference between the starting of the go or green 
Signal On the main street at One of the intersec- 70 
tions, and the starting of the go signal at another 
intersection, is called the offset of the signals. 

In order to maintain this timing, it is nec 
eSSary that the signals run in such synchronism 
that the offsets between the signals will be ac- 75 
Curately maintained. 
At all the intersections, the traffic cycle period 

will be the same, say for instance, 100 seconds. 
At some busy intersections, it may be necessary 
in order to keep the traffic moving smoothly to so 
have the traffic cycle divided evenly, that is, 50 
Seconds on the main highway and 50 seconds on 
the cross street, disregarding the interval re 
quired by an intermediate or amber light or in 
fact to favor the cross street by giving it a longer sis 
go period than the main street. At other inter 
Sections, the traffic cycle may be divided so that 
the go signal is displayed say for 60, 70 or 75 
seconds etc. on the main street, and 40, 30 or 25 
seconds etc. on the cross street. The traffic cycle 90 
period at other intersections may be divided in 
other subdivisions to suit conditions, and also 
the durations of the intermediate warning signal 
or amberlight and the lapping of the amber signal 
on the preceding green and red 'signals may be is 
varied from Zero to a maximum of say 20 seconds. 
In traffic signalling systems, usually the go 

signals are green lights; the stop signals are red 
lights; and the intermediate warning signals, 
yellow or amber, and these signals are displayed 100 
through repeated traffic cycles from stop to go 
On One Street; go to stop on the other, back to go 
on the first street, and stop on the other street. 

This traffic signalling system comprises, gen 
erally, a controller for the signals at each inter- 05 
Section including an electric motor, and a timer 
actuated by the motor to control the change of 
signals at that intersection, means common to 
all the motors for synchronizing or resynchroniz 
ing the motors including means controlled by the 10 
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timer of each motor for stalling the motor at 
predetermined intervals during the Operation of 
the timer, and timed means common to all of the 
controllers for releasing the stalling means of 
all the motors simultaneously. The synchroniz 
ing or resynchronizing means includes braking 
elements or means normally applying a predeter 
mined minimum braking force to the motor leSS 
than the driving force and Operable by and con 
trolled by the timer to at certain times apply full 
braking force to stall the motor and to be re 
leased of full braking force to let the motor start 
and to again apply the normal minimum braking 
force. 

1 designates a main street or boulevard; 2, 3, 
4, 5 cross streets intersecting the main street. It) 
designates the signal at each intersection. 11 
designates the green or go signals on the main 
street; 12, the red signals on the cross streets. 
13 designates the amber signals; 14 the stop or 
red signals on the main street, and 15 the go or 
green signals on the cross Street. These are 
connected in any suitable manner in a Supply cir 
cuit controlled by the timer, to be presently de 
Scribed, at each interSection. 
Referring to Figure 2, a general description of 

the system will now be given. 
21 is a master motor located at a central station. 
22 is a secondary motor forming part of the 

controller at each intersection, this controller in 
cluding a timer or timing cams actuated by the 
Gaotor 22 which controls the display of the signals 
2, the intersection. Each motor 2 and 22 has 
energizing Or driving coils. The notors are USu 
aliy of the induction disk type. 

23 designates the driving coilis of the master 
notor 21, and 24 the driving coils of each sec 
ondary motor. The driving coils 23 are con 
nected to the feed wires 25, 26 by conductors 27, 
28. Also, the driving coils of the secondary 
amotors are connected in the feed line, or any 
circuit performing the function of said line, by 
wires 29, 30. The motors are thus connected in 
the feed circuit independently of each other. 
The means common to all the motors for Syn 

chronizing or resynchronizing the same are pref 
erably, bucking coils for each motor acting in 
opposition to the driving coils, and means as a 
period control regulator normally connected in 
the feed line and to the bucking coils for regulat 
ing the amount of current passing through the 
bucking coils, the bucking coils being connected in 
the feed circuit in multiple with each other, and 
in series with the regulator. The regulator acts 
to reduce the current from the feed line which 
say is 110 volts to a lower voltage in the normal 
bucking coil circuit to say 50 or 60 volts So that 
the speed of the motors depends on the difference 
between the driving and bucking coils. The reg 
ulator is adjustable for varying the current in 
order to vary the speed of the motor and hence 
the traffic cycle. 

31 designates the bucking coils of the master 
motor, and 32 the bucking Coils of each Secondary 
motor. 
33 is the period control regulator, this being 

operable to reduce the voltage from the main 
line to any desired amount. The regulator perse 
forms no part of this invention and is merely 
an adjustable voltage reducer. It may be of any 
suitable construction. 
The bucking coils 31 are connected by a wire 

34 to the feed wire 26 and by wires 35 and 36 to 
the regulator 33, the regulator 33 being connected 
to the service wires 25 and 26 by wires 37 and 38. 

1,929,378 
The bucking coils 32 of the secondary motors are 
connected in the feed line through the regulator 
by wires 39, 40, 41 and 42, and the Switch means 
designated generally 44, to be presently described, 
Wire 45 and Wire 36. 
Thus, normally the current passes from the 

feed line through the regulator 33 and is reduced 
to a predetermined minimum value then to the 
bucking coils of the motors, and as the driving 
force of the motors is equal and the retarding 
effect of the bucking coils equal, all the motors 
Will rotate at Substantially the same speed. This 
Speed may be varied by increasing or diminishing 
the predetermined minimum value of the current 
by adjusting the regulator by means of its han 
de 46. 
The means controlled by the timer 47 of each 

Secondary motor 22 for stalling that motor at 
predetermined intervals, comprises switch means 
44 controlled by the operation of the timer 47 of 
each secondary controller. 
The SWitch means 44 includes a pair of nor 

mally engaged contacts 48, 49, an arm 50 oper 
able to Separate the contacts, and means as a trip 
arm 51 or Offset arm as it is called on the timer 
for operating the arm 50. The contact 48 is con 
nected by the wire 45 to the wire 36 leading from 
the regulator 33. The contact 49 is connected to 
the wire 42 so that normally the current passes 
to the bucking coils 32 of each secondary motor 
from the regulator 33, through wire 36, wire 45, 
contact 48, contact 49, Wire 42, through the buck 
ing coils 32, Wire 41, Wires 40 and 39, back to 
the feed line. When, however, the timer of any 
articular controller has moved a sufficient dis 

tance to cause the trip or offset arm 51 to en 
gage the arm 50, the contacts 48 and 49 are sepa 
rated, and hence, the circuit to the bucking coils 
of the motor of that controller is broken, that is, 
the circuit controlled by the regulator 33. 
This regulator cuts down the voltage to the 

bucking coils of all the secondary motors 22, so 
that they are all normally operating under like 
conditions. The driving coils of the secondary 
motors are all connected in the main feed circuit 
and the bucking coils of the secondary motors are 
all normally connected to the main circuit 
through the regulator 33 which reduces the volt 
age of the main line, which say is 110 volts to, 
for instance, 50 or 60 volts, so that normally the 
bucking coils are of less strength than the driving 
Coils, and the driving force on all the motors be 
ing equal, and the retarding force of the bucking 
coils being equal, all the motors Will rotate at the 
same Speed. Preferably the secondary motors run 
about ten per cent faster than the master motor. 
However, the bucking coils 31 of the master motor 
21 are always Working under the same conditions 
and the circuit is never broken through the buck 
ing coils 31 of the master motor while the system 
is in Operation. 
The Switch means 44 is also provided with 

means for cutting the bucking coils 32 of each 
Secondary motor into a shunt circuit around the 
regulator, so that when this shunt circuit is closed 
by the Switch means 44, the bucking coils of the 
Second motor 22 are connected directly in the 
main feed line, say of 110 volts. Hence, the re 
tarding force of the bucking coils is equal to the 
driving force of the driving coils, and the sec 
Ondary motor will be stalled. The cutting in of 
the shunt circuit, and there is a shunt circuit and 
Switch means for each Secondary motor, is con 
trolled by the trip or offset arm 51 of each timer. 
When or shortly after when the offset arm 51 
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1,929,378 
- actuates the Switch arm 50 to separate the nor 
mally engaged contacts 48, 49, it causes the con 
tact 49 to engage a contact 53 of the switch means 
44, and the current from the main line, may be 
Said for the purpose of illustration, to take the 
following path. From feed wire 25, through wire 
27, Wire 54, through a normally closed switch 55, 
Which performs a function to be presently de 
Scribed, wire 56, wire 57, wire 58, switch 59, to be 
hereinafter described, wire 60, contact 53 of the 
SWitch 44, contact 49, wire 42, through bucking 
Coils 32, wire 41, and wires 40 and 39 to the main 
feed Wire 26. When this shunt circuit is closed 
through the contacts 53, 49 of the switch 44, the 
bucking coils 32 of the secondary motor 22 are 
of Sufficient strength to stall the motor so that 
the timer actuated thereby is stalled, and the 
Signals controlled by the timer are idle. 
These shunt circuits through the bucking coils 

of the Secondary motors are opened by timed 
means actuated by the master motor 21, and 
this timed means opens the switch 55 long enough 
to permit the stalled secondary motors to start 
quickly while the bucking coils are dead. The 
timed means is here shown as a cam 61 mount 
ed. On a shaft 62 which is connected to the rotor 
of the master motor 21 through suitable gearing, 
or other motion transmitting means. This cam 
has a long, high or dwell portion, and a short, 
low or recess portion 63, and the cam coacts 
With a follower 64 suitably connected to a mov 
able contact arm 65 of the Switch 55, this con 
tact arm being normally engaged with the con 
tact 66 in the shunt circuit. When the Second 
a?y notors are stalled, as just described, the foll 
lower 64 is engaged with the high surface of the 
Canin 61, and hence, the contact arm 65 and con 
tact 66 are engaged. However, as the cam is 
rotated, the recess 63 comes opposite the follower 
64 and the follower drops into the recess, thus 
breaking the circuit at 65, 66 and thus the cir 
Cuit is broken through the bucking coils so that 
the bucking coils are entirely de-energized. 
Hence, the driving coils of the Secondary motors 
are free to act with full force whereupon the sec 
ondary motors start instantly without being held 
back by the retarding effect of the bucking coils. 
The starting of each Secondary motor actuates 

the companion timer and causes the trip or off 
Set arm 51 to ratchet by and release the Switch 
arm 50 of the Switch 44, and hence, the Switch 
arm 50 returns by a spring to its normal position, 
permitting the contactS 48, 49 to again engage, 
and the contact 49 to separate from the contact 
53 thus closing the bucking coil circuit through 
the regulator 33, and opening the shunt circuit 

6 

5 

which connects the bucking coil in direct connec 
tion with the feed wires 25, 26. Hence, the nor 
mal conditions are now restored. The contact 
49 breaks from contact 53 before contacts 48, 
49 re-engage. 

In the signalling system in which the display 
of go signals on the main street progress so that 
vehicular traffic can travel along the main street 
at a predetermined rate substantially uninter 
ruptedly, it is necessary, or at least highly desir 
able to stall the motors 22 when the signals at 
the various intersections are go on the main 
street, or at least not amber on any street, and 
means is provided by which with a number of 
signals, the green will be displayed on the main 
Street when the motor at each intersection is 
Stalled or the offset of the signals maintained. 
The trip or offset arm 51 of each timer is there 
fore adjustable into different angular relations 

3. 
So as to engage the companion arm 50 at a time 
When the green is displayed on the main street, 
and hence, stall the corresponding motor at this 
time. 
In large Systems, it will usually be found that 

part of the Secondary timers must be stopped 
and Started Simultaneously, and another part 
stopped and started simultaneously, but not at 
the same time, as the former timers in order to 
maintain the progressive opening of the main 
Street, that is, the progressive display of the go 
Signals on the main street and not stall any 
timer When amber is displayed. Therefore the 
bucking coils of some of the secondary motors 
are in the shunt circuits controlled by the switch 
55, while the bucking coils of other motors are 
in similar shunt circuits controlled by a switch 
55, and a can 61 on the shaft 62 of the timer 
actuated by the master motor 21. The cam 61a 
is Set with its low point behind the low point 
of the cam 61, usually 90 degrees behind. This 
additional shunt circuit controlled by the switch 
55 and can 61 is connected in the feed lines 
25, 26 through the wire 27, wire 54a, switch 55a, 
Wire 56, Wire 588, thence through the switch 59 
and Switch 44 to the bucking coils and the buck 
ing coils are connected in either one of the cir 
cuits by a shifting member 67 which is here 
shown as a plug or screw threading in a sup 
port or Wall 68 of the frame of each secondary 
motor and timer. Each secondary motor or timer 
is provided With Such a screw or plug, and when 
not used, the plug is merely held in an idle hole 
in the Support 68, and the switch 59 connects 
the bucking coils of the companion motor in 
the shunt circuit controlled by the switch 55. 
The Switch 59 includes a contact 69 which co 

actS With either a contact 70 or 703. When the 
plug is not used, the contact engages the contact 
70, and the bucking coils of the companion motor 
are connected in the shunt circuit controlled by 
the Switch 55. However, when the plug 67 is 
inserted in a hole 71 in the support 68, it shifts 
the contact 69 out of engagement with the con 
tact 70 and into engagement with the contact 
70, and the bucking coils of the companion sec 
Ondary motor Will be connected in the shunt cir 
cuit controlled by the Switch 55a and cam 61a. 
As the bucking coils of the several secondary 

motors will not be cut out of the normal circuit 
controlled by the regular 33 at the same time, or 
in other words, as the offset arms 51 of all the 
Secondary timers will not engage their companion 
Switch arms 50 at exactly the same time, means 
is provided for balancing the bucking coils when 
they are cut out in order to maintain the condi 
tions in the bucking coil circuits controlled by 
the regulator 33, uniform. This means is here 
shown as a resistance 79, one for each secondary 
motor and timer, this resistance being cut into 
circuit with the bucking coils by the operation of 
the offset arm 51 engaging the companion switch 
arm 50 when it separates the contacts 48, 49. 
The operation of the switch arm 50 in separat 

ing the contactS 48, 49 in addition to engaging the 
contacts 49, 53 also engages the contact 48 with 
the contact 80. This contact 80 is connected by 
a wire 81 to the resistance and the resistance is 
connected by a Wire 82 in the bucking coil circuit 
controlled by the regulator 33. Thus, when the 
bucking coils of any One Secondary motor 22 are 
cut out by the offset arm 51 actuating the switch 
artin 50 to separate the contacts 48, 49, the con 
tacts 48 and 80 are engaged so that the resistance 
79 is cut in the circuit controlled by the regulator, 
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and the current for that particular motor and 
timer passes from the wire 25, through the regul 
lator, which reduces the voltage, through the 
wire 36, wire 45, contact 48, contact 80, wire 81, 
resistance 79, wire 82, wires 40 and 39 to the 
feed line 26, instead of passing over the same 
course just traced to the contact 48, to the con 
tact 49, wire 42, bucking coils 32, wire 41 to the 
wires 40 and 39, to the feed line 26. Thus, the 
resistance 79 balances the impedance of the buck 
ing coils 32 that have been cut out by the switch 
arm 50, and the conditions in the bucking coil 
circuits of the other secondary motors controlled 

. . by the regulator 33 are maintained. The timer 
actuated by each secondary motor is provided 
with means for splitting up the traffic cycle period 
into different divisions, that is, assuming that 
this period is 100 seconds, each timer is provided 
with means for splitting up the period into equal 
divisions of 50 seconds go and stop on the main 
street, and 50 seconds go and stop on the cross 
street, and for adjusting it into any other pro 
portions, as 60 seconds go on the main street, 
and 60 seconds stop on the cross street, and 40 
seconds go on the cross street, and 40 seconds 
stop on the main street. This adjustment is 
effected by shifting the cams of the timer by 
means of a handle 85 movable over a dial 86, the 
handle and dial being located on the outside of 
the panel for each secondary motor and timer 
where it is readily accessible. Also, handles 87 
and 88 are provided for effecting the adjustment 
of the intermediate or warning or anoer signals 
on the main and the croSS StreetS respectively, 
these handles being mounted on the face of the 
dial 86, all being concentric with the timer shaft 
on which the timer cams are mounted. There 
are other control features embodied in the Sys 
tem such as means for effecting a steady amber 
or a flashing amber, and means operable to set 
all signals red or stop and means for cutting out 
the entire system and means for operating the 
signals at any one intersection independently of 
the rest of the system, but these features form 
no part of my present invention. 

In the general operation, after the offset arms 
51 for the several secondary timers are set, and 
also the timing cams set by means of the handles 
85, 87 and 88, the system is ready for operation 
and a suitable Switch operated to cut the System 
in the feed circuit, so that the current flows to 
the driving coils 23 of the main motor, and the 
driving coils 24 of the secondary motors, and also 
the current flows through the bucking coils of the 
motors 21, 22 through the regulator 33. 
The time extent of the traffic cycle is set by 

adjusting the handle 46 of the regulator so that a 
predetermined retarding current flows to all the 
bucking coils and hence all the Secondary motors, 
other things being equal, are actuated at the same 
rate. The plug or screw 67 is used in Some of 
the secondary motors to connect them in the 
shunt bucking coil circuit controlled by the switch 
55a, others being connected in the circuit con 
trolled by the switch 55. 

During the rotation of the Secondary motorS, 
the timers actuated thereby, cause the signals 
at the various intersections to go through a 
regular traffic cycle. During the rotation of the 
timers, the trip or -offset arms 51 engage the 
switch arms 50 respectively once during each 
revolution of the timers, or once during each 
traffic cycle, thus cutting in the bucking coils 
or the companion secondary motor in the shunt 
circuit controlled by the switch 55 or 558, as the 

case may be, so that the full voltage of the 
feed circuit flows through the bucking colls 
and stalls the companion motors and hence stops 
the companion timers. This operation takes 
place approximately but not exactly simultane 
ously in all the secondary motors, although the 
arms 51 may be adjusted differently in the 
timers. The master motor 21 continues to rotate 
and the cam 61 first opens the switch 55 which 
controls the shunt circuits to some of the buck 
ing coils, SO that the motors, the bucking coils 
of which are connected in the shunt circuits 
controlled by Switches 55, start under full voltage, 
and are not retarded during the starting by the 
bucking coils. Thereafter, the other circuits 
controlled by the Switch 55 and cam 61 are 
likewise opened so that the other secondary 
motorS Start. The cam 61 is set about 90° be 
hind the cam 61. As the secondary motors start, 
their companion timers also start, and the offset 
arms 51 ratchet past the Switch arms 50, thus 
again cutting in the bucking coil circuits con 
trolled by the regulator 33 and original condi 
tions are restored. Thus, during each traffic 
cycle, the secondary motors are resynchronized 
and the offset of the signals necessary for a pro 
gressive System is maintained. The bucking coils 
are generally variable braking means normally 
applying a predetermined minimum braking 
force and operable by timed means to apply full 
braking force and then to release all braking 
force and finally reapply the minimum force. 
The specific construction of the motors, timers, 

and other mechanism will now be described. 
The motors are of the induction disk type, 

and both the mastel motor and Secondary motors 
are of the same general construction. The mas 
ter motor drives the camshaft 62 in any suitable 
manner, and the master motor and the camshaft 
or timer actuated thereby is mounted in a suit 
able housing or casing C located at any central 
station, as for instance, a police station. The 
period control regulator 33, which is adjustable 
to vary the time extent of the traffic cycle is 
also located in the casing C which encloses the 
master motor and timer actuated thereby, so that 
the traffic cycle at all intersections can be oper 
ated from the central station. This regulator 
may be of any suitable form, size and construc 
tion, and is a standard article of manufacture. 
It functions merely to reduce the voltage of the 
feed line, which assume is 110 volts to any lower 
voltage, the regulator having means for ad 
justing the amount of reduction so that the re 
tarding current supplied to the bucking coils 
can be varied to suit conditions and hence, the 
Speed of the various motors varied. 

In Figures 4 and 5, 90 designates the disk 
of the notor; 24 the driving coils and 32 the 
bucking coils, these acting on suitable cores 
91 and 92 having terminals on opposite sides 
of the disk 90. The parts of the motor are 
mounted on a suitable frame 93. The cores 91, 
92 are provided with shading coils 94, the posi 
tions of which are initially adjusted. These 
shading coils form no part of this invention. 
The frame is mounted in a suitable housing or 
casing 97 having a door 98 and the casing or 
housing is located in a casing or box B. There 
is one casing or box B at each intersection. 
The disk 90 is mounted upon a suitable sup 

porting shaft 95 and the motion thereof is trans 
mitted through Suitable reduction gearing 96 to 
the shaft 98 of the timer. This timer may be 
of any suitable construction, and is here shown 
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1,929,378 
as of the rotary cam type in which the cams 
control the opening and closing of the contact 
points. 
Each motor 22 and its companion timer and 

mechanism is mounted in the frame 93 as a unit, 
and this frame has a face plate 68 on which the 
dial 86 and the various handles 85, 87 and 88 are 
exposed. The switch 44 is mounted on the outer 
side of the face plate 68 and as seen in Figure, 4, 
is enclosed in the detachable housing 97. The 
Switch arm 50 is pivoted at 99 to the plate 68 and 
is acted upon by a returning Spring 100. Contact 
80 which controls the flow of current to the re 
sistance 79 is spaced apart from the contact 48 
a slightly less distance than the contact 53 from 
the contact 49 which controls the flow of current 
of full voltage to the bucking coils so that when 
the contacts 48, 49 are separated by the arm 50 
and immediately thereafter or at about the Same 
time, the resistance is cut in by reason of contact 
48 engaging the contact 80 and thereafter, after 
the contacts 48, 49 are completely separated, the 
bucking coils are cut into the shunt circuit Con 
trolled by the cam 61 or 618 which Supplies full 
voltage to the bucking coils by the engagement 
of the contacts 49 and 53. Thus, the condition 
in the bucking coils of other secondary motorS is 
not affected and the liability of full voltage be 
ing inadvertently supplied to the bucking coils 
of other motors by reason of the contact 49 en 
gaging the contact 53 or not being entirely sepa 
rated from the contact 48 when contact 48 en 
gages contact 53, is avoided, and the following 
operation is effected without the use of compli 
cated mechanism. 
The bucking coils are first cut out by the Sep 

aration of the contacts 48, 49 and at practically 
the same instant, the resistance 79 cut in the 
circuit to keep the conditions in the other buck 
ing coil circuits the same, or to not unbalance the 
load on the regulator 33, and all the current in 
the bucking coil circuit of the companion motor 
cut out so that momentarily the bucking coils are 
dead, then immediately thereafter, the full cur 
rent is supplied to the bucking coils of the com 
panion motor by reason of the engagement of the 
contacts 49 and 53. When the switch arm 50 is 
released by reason of the offset arm 51 ratcheting 
past the same, and hence the circuit through the 
shunt controlled by the master timer cam 61 or 
61a opened, the bucking coils are immediately 
rendered entirely dead, and the corresponding 
motor 22 released of all retarding effect So that 
the driving coils are free to act unretardingly and 
start the companion motor 22 instantly. There 
after, the contacts 48, 49 again re-engage and 
apply the minimum or normal retarding effect 
through the bucking coils, and hence, the motor 
is free to start without any retarding and there 
after, the minimum retarding force is applied. 
Also, the balancing effect of the resistance co 
tinues practically until the contacts 48, 49 again 
re-engage, due to the spacing of the contact. 80. 
from the contact 48 a less distance than the 
spacing between the contacts 49 and 53. This 
spacing between the contacts 48 and 80 is such 
that when contact 48 lets go from contact 80, it 
immediately takes hold of contact 49. 
The switch 59 is mounted on the inner side of 

the plate 68 where the insertion of the screw 67 
in the proper hole will cause the contact 69 to 
break from the contact 70 and engage the con 
tact 708. 
The construction of the timer per se and the 

means for splitting up the traffic cycle into Sub 

5 
divisions of different lengths and for shifting the 
time that the amber lights will occur in accord 
ance with the adjustment of the cams of the 
timer, and to vary the extent of time of the am 
ber signals or to cut out the amber signals, forms 
no part of this invention, and further description 
is thought to be unnecessary. These adjustments 
of the timer are in a general way, as follows: 
The traffic cycle splitting adjustment (a) is 

effected by shifting the handle 85 over the dial 
86 and the adjusting (b) of the amber light by 
the handle 87. The handle 87 is normally 
clamped to a segment 101 to which the handle 85 
is attached, so that when the handle 85 is op 
erated to split the traffic cycle, the handle 87 
moves there with and thus shifts the amber can 
So that the amber light will occur with proper 
relation to the red and green signals. 
To effect adjustment (c) that is vary the ex 

tent of time of the amber light on the main 
Street from Zero to maximum, as from Zero to 
20 seconds, is effected by shifting the handle 87 
relatively to the segment 101 over the scale 878 
on the segment 101. The corresponding change 
of time on the cross street, that is, changing 100 
the time the amber is displayed from zero to 
maximum, say to 20 seconds, is effected by the 
handle 88 which is movable over a Scale 80. 
In the operation of the entire system, the ex 

tent of the traffic cycle period is determined by 105 
adjusting the handle 46 of the regulator 33 and 
thus determining the amount of current flowing 
to the primary and secondary motors and the 
bucking coils 31 and 32 normally place a pre 
determined retarding effect on each motor. The 110 
Offset of the signals at the various interSections 
is determined by shifting the offset arm 51 along 
the scale 153 or 154. 
The split up of the traffic cycle at any one in 

tersection is determined by shifting the handle 
85 which actuates the hollow shaft 115 and as 
this handle normally carries with it the handle 
87 which actuates the hollow shaft 19 the amber 
signals are adjusted to occur at the proper inter- a. 
vals when the signals change from green to red 2) 
and the time extent of the amber Signals On 
the main and cross streets is determined by ad 
justing the handle 87 relative to the segment 101 
and the handle 88 relative to the disk 86. 2 

During the rotation of each timer shaft 98, 
the Offset arm 51 cuts out the bucking coils of 
the companion motor, and then cuts the bucking 
coils in the main circuit so that the motor is 
stalled, and all the motors are stalled during 
some period of their operation at the same time 
and remains stalled until the cam 61 or 61 OpenS 
the shunt circuit controlled thereby, thus mo 
mentarily relieving all the motors of all retard 
ing effect of the bucking coils so that the motors 
can start instantly, and thereafter cutting in 
the bucking coils simultaneously in the circuit 
controlled by the regulator 33 So that the normal 
conditions are restored. 
The bucking coils of all motors connected in 

the shunt circuit controlled by the cam 61 start 
at the same time while those controlled by the 
cam 61a all start at the same time, but a little 
later than the motors in which the bucking coils 
are controlled by the cam 61 and the bucking coils 145 
of the motors are connected in either one of the 
other of the shunt circuits controlled by the 
cams 61, 6. The offset arms 51 of the various motors are 
set to maintain a predetermined offset of the 150 
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signals and if the arm 51 of any one timer would 
operate its companion switch arm 50 and hence, 
stall the companion motor at a time that the 
amber light was displayed, then in order to avoid 
an extension of the amber light period, the buck 
ing coils of that motor are connected in the other 
shunt circuit by shifting the plug 67 as before 
described. 
Thus, by this signalling System, the traffic cycle 

period can be readily adjusted by merely turning 
the handle of the regulator 33; the split up of 
the traffic cycle into Subdivisions at any One 
intersection can be determined by manipulating 
the handle 85 and the extent of the amber pe 
riod at any intersection fixed by shifting the 
handles 87 and 88. Hence, by this system, ad 
justments can be readily made by means of 
handles to Suit the traffic conditions at any one 
interSection of the System, and the System can 
be adjusted so that the traffic will flow on the 
main Street Substantially uninterruptedly at a 
given rate per hour. 
What I claim is: 
1. In a controlling System of the class de 

Scribed, the combination of a plurality of con 
trollers, each comprising an electric motor and 
a timer actuated by the motor, a feed circuit, 
each motor having energizing coils connected in 
the feed circuit independently of the other mo 
tors, means for Synchronizing the operation of 
the motors comprising bucking coils for each 
motor, means common to the bucking coils of all 
the motors for controllipg the flow of a current 
of predetermined value from the feed line to the 
bucking coils, means individual to each controller 
and operated by the timer thereof at predeter 
mined intervals to effect a greater flow of current 
to the bucking coils of the companion motor Suf 
ficient to stall the same, and means common to 
the bucking coils of all the motors for simulta 
neously reducing the flow of current to the buck 
ing coils from the maximum sufficient to stall the 
motors, to the predetermined minimum. 

2. In a controlling System of the class de 
Scribed, a plurality of controllers, each compris 
ing an electric motor, and a timer actuated by 
the motor, a feed circuit, the motors having en 
ergizing coils connected in the feed circuit inde 
pendently of each other, and bucking coils acting 
in opposition to the energizing coils, a regulator 
for normally controlling the flow to the bucking 
coils of a current of predetermined minimum 
value, the bucking coils being connected in the 
feed circuit in multiple with each other and in 
series with the regulator, a normally open shunt 
circuit connecting the feed line and each bucking 
coil, switch means for each controller operable 
by the companion timer to close the companion 
shunt circuit and connect the bucking coils in the 
feed circuit independently of the regulator, 
whereby the bucking coils act with full strength 
in opposition to the energizing coils to stall the 
motor, a normally closed Second Switch means 
common to all the shunt circuits, a timer for con 
trolling the Second Switch means to open the 
same at predetermined intervals and thus break 
the shunt circuit, and a constantly running 
master motor connected in the feed circuit and 
connected to the last mentioned timer. 

3. In a controlling system of the class de 
scribed, a feed circuit, a master moto: having 
energizing coils connected in the feed circuit, a 
plurality of controllers, each comprising a sec 
ondary electric motor, and a timer actuated by 
that motor, each of the Secondary motors having 

energizing coils connected independently of each 
other in the feed circuit, a period control regu 
lator connected in the feed circuit, the master 
motor and the Secondary motorS also having 
bucking coils acting in opposition to their ener 
gizing coils, conductors connecting the bucking 
coils in the feed circuit in multiple with each 
other and in Series with the regulator, normally 
open shunt circuits around the regulator and 
connecting the feed circuit and the bucking coils 
of the secondary motor, there being a shunt cir 
cuit individual to each secondary bucking coil, 
SWitch means Operated by the timer of each Sec 
Ondary, controller operable to close the compan 
ion shunt circuit, normally closed Switch means 
common to the shunt circuits, and means Oper 
ated by the naste, notor for opening the last 
SWitch means at predetermined intervals. 

4. In a controlling System of the class de 
Scribed, a feed circuit, a master motor, a plurality 
of controllers, each comprising a secondary mo 
tor, and a timer actuated thereby, the master 
motor and the Secondary motors having ener 
gizing coils connected in the feed circuit and 
also having bucking coils acting in Opposition to 
their energizing coils, and an adjustable period 
control regulator connected in the feed circuit, 
the bucking coils of the secondary motors being 
connected in the circuit in multiple with each 
other and in Series with the regulator, means for 
Synchronizing the speration of the secondary 
motorS at predetermined intervals comprising 
shunt circuits around the regulator to connect 
the feed circuit and the bucking coils of the Sec 
Ondary motors, there being one shunt circuit for 
each Secondary motor, Switch means for each 
shunt circuit and normally opening that circuit 
and operable by the companion timer to close 
each shunt circuit at predetermined intervals, a 
normally closed switch common to all the shunt 
circuits and timer means actuated by the master 
motor for opening the last switch at predeter 
mined intervals. 

5. In a controlling system of the class de 
Scribed, a feed circuit, a plurality of controllers, 
each comprising an electric motor and a timer 
actuated by the motor, each motor having ener 
gizing coils connected independently of the other 
motors in the feed circuit, a period control regul 
lator connected in the feed circuit, each motor 
having bucking coils acting in opposition to its 
energizing coils, conductors connecting the buck 
ing coils of the motors in the feed circuit in multi 
ple With each other and in Series With the regul 
lator, normally open shunt circuits around the 
regulator and connecting the feed circuit and the 
bucking coils, there being a shunt circuit indi 
vidual to the bucking coils of each motor, said 
conductors having normally open shunt circuits 
connected therein, resistances in the latter shunt 
circuits to balance the bucking coil of the corn 
panion motor, Switch means operated by the 
timer of each motor operable to open the bucking 
coil circuits and close the companion resistance 
Shunt circuit, normally closed SWitch means com 
mon to the first mentioned shunt circuits, and 
timed means for Opening and closing the last 
Switch means at predetermined intervals. 

6. In a controlling System of the class described, 
a feed circuit, a master motor having energizing 
coils connected in the feed circuit, a plurality of 
controllers, each comprising a secondary motor 
and a timer actuated by the motor, each of the 
Secondary motors having energizing coils con 
nected independently of the coils of the other 
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motors in the feed circuit, a period control regu 
lator Connected in the feed circuit, the secondary 
motors having bucking coils acting in opposition 
to their energizing coils, conductors connecting 
the bucking coils of the secondary motors in the 
feed circuit in multiple with each other and in 
Series with the regulator, normally open shunt 
circuits around the regulator and connecting the 
feed circuit and the bucking coil circuits of the 
Secondary motors, there being a shunt circuit 
individual to each secondary motor, said con 
ductors also having normally open shunt circuits 
having resistances therein to balance the buck 
ing coil of the Secondary motors, switch means 
operated by the timer of each secondary motor 
and Operable to open the bucking coil circuits and 
close the companion resistance circuit and open 
the circuit through the bucking coils of the com 
panion motor, normally closed switch means con 
mon to the first shunt circuits, and timing means 
operated by the master motor for opening the 
last mentioned normally closed switch means. 

7. In a controlling system of the class described, 
a phurality of controllers, each comprising an 
electric motor, and a timer actuated by the motor, 
and brake means normally applying a predeter 
mined minimum braking force to the companion. 
motor less than the driving force, means con 
trolled by the timer of each motor for causing he 
brake means to apply full braking force to the 
motor to stall the same at predetermined inter 
vais, and means common to all of the controllers 
for operating the brake means to release the full 
braking effect and restore the minimunil braking 
effect. 

8. In a controlling System of the class described, 
a plurality of controllers, each comprising an 
electric motor, and a timer actuated by the motor, 
brake means normally applying a predetermined 
braking force less than the driving force to each 
motor and operable to apply full braking force 
to the motor to stall the same, means controlled 
by each timer for operating the brake means to 
apply full braking force at predetermined inter 
vals, and means for operating all the brake means 
Simultaneously to first release all braking force 
and then reapply the minimum braking force. 

9. In a controlling system of the class described, 
a plurality of controllers, each comprising an elec 
tric motor having energizing coils, and a timer 
actuated by the motor, an electric circuit common 
to the coils of all the motors, and brake means 
controlled by the timer of each motor for stopping 
that motor at predetermined intervals, means 
common to all the controller's for releasing the 
braking means, and means for equalizing the load 
in the circuit of the energizing coils of all the 
motors when full braking force is applied to stall 
any One or more of the notors. 

10. In a controlling systern of the class de 
scribed, a plurality of controlliers, each compris 
ing an electric motor, and a timer actuated by 
the notoi, an electric circuit control to the cois 
of all the motors, brake means inorinally applying 
a predetermined minimum braking force to eaci. 
motor and operable to apply full braking force to 
the motor to stall the same, means controlled by 
each tinner for causing the brake Eleans to 
full braking force at predeter:aised int s 
heans for operating the brake means to firs; '3- 

7 
lease full braking force and apply the minimum 
braking force, and means for equalizing the load 
in the circuit of the energizing coils when full 
braking force is applied to stall any one or more 
of the notors. 

11. The combination of master and secondary 
controllers, the secondary controller including 
an electric motor having driving coils and also 
bucking coils, a bucking coil circuit in which the 
bucking coils are connected, a normally open 
SWitch and a normally closed switch in the buck 
ing circuit, timed neans operated by the master 
controller for normally holding the normally 
closed Switch closed and opening it at predeter 
mined regular timed intervals and timed means 
Operated by the secondary controller for closing 
the normally open switch at regular predeter 
mined timed intervals just prior to the opening 
of the normally closed Switch. 

12. In a system for resynchronizing a plurality 
of electric cycle controllers, each controller com 
prising an electric motor and a timei actuated by 
the motor, a feed circuit, each motor wing ener 
gizing coils connected in the feed circuit independ 
ently of the other motors, brake means for each 
motor, a brake controller individual to each cycle 
controller and operable by the timer thereof at 
predeter:lied intervals to effect the application 
of this orake 3neans With Sufficient force to stop 
the notor at predeterinited tinnes in the cycle of 
the timer, tined means common to all the brake 
means of all the noto's operable to release the 
brake means, and neans for adjusting the brake 
Controller of each time: relatively to the brake 
controller means of the other tinners, whereby 
the stopping braking force for each of the timers 
can be applied at any time in the cycle of that 
tinnei irrespective of the time the stopping force 
is applied to the other timers, and the stopping 
force of all timers is released simultaneously. 

23. In a COntrolling System of the class de 
scribed, the combination of a plurality of con 
trollers, each comprising an electric motor and 
a timer actuated by the motor, a feed circuit, each 
motor having energizing coils connected in the 
feed circuit independently of the other motors, 
a first means for Synchronizing the operation of 
the inotors comprising bucking coils for each 
motor, means common to the bucking coils of all 
the motorS for controlling the flow of a current 
of predetermined value from the feed line to the 
bucking coils, a second means individual to each 
controller and operated by the tinner thereof at 
predetermined intervals to effect a greater flow 
of current to the bucking coils of the companion 
motor sufficient to stall the same, and means 
common to the bucking coils of all the motors 
for simultaneously reducing the flow of current, 
to the bucking coils froin the maximum Sufficient, 
to stal the incitors to the predetermined mini 
num, the second means of each controller being 
adjustabie relatively to the second means of the 
other controllers, wherey the controllers can be 
set to effect the energizing of the bucking coils 
to stop the correspondixg motors at different, 
periods relatively to the stopping of the cter 
rotors, and the bucking coils of all the notors 
a'a released sinuitaihaously. 

CAR. H. ESSE, 
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