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My invention relates to traffic signal con-
trollers. More particularly it relates to con-
trollers of the type in which the signals are
operated through the medium of a motor.
The invention is especially adapted for use in
connection with traffic signaling systems in
which a set of signals is provided at each
street intersection, in which a separate con-

troller is provided with each set of signals,
o in which the controllers are maintained in
synchronism and the different sets of signals
are operated in a definite relation. For ex-
ample, the “Go” signals along a given street
_may be caused to operate simultaneously or
15 they may be caused to operate progressively.
In traffic signaling systems where the mo-
tors are operated in synchronism, from time
to time the motors temporarily- fall out of
step, sometimes due to one cause and some-
g0 times due to another, producing an improper
relationship between the controllers. There-
fore, it becomes necessary to send some one out
to reset the controllers in synchronism. This
resetting operation has to be done at each
g5 controller. It isan object of my invention to
provide means for accomplishing the reset-
ting operation from a central point and thus
avoid the necessity of having to send some
one to each device to reset the motors man-
3o ually. O
"It is an object of the invention to accom-
plish the resetting opération by the provi-
sion of electro-magnetic means at each motor,
all of said electro-magnetic means being con-
35 trolled from a central point.
1t is an object of the invention to provide
the electromagnetic means with a brake de-
vice for stalling the motors as they arrive at
a predetermined position so as to bring the
40 cams into the desired relation and to then
release them simultaneously in order that
they may start in synchronism. 1Itis also an
object to provide other features which will
be understood from the accompanying speci
45 fication and claims, reference being had to
the accompanying drawings, in which Fig. 1
represents more or less diagrammatically in
perspective a system having the features of
the invention. In this figure three intersec-
50 tions A, B, C, are represented. At intersec-
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tion A the signals are shown together with
the control motor and circuits. The brake
device of this motor is shown in detail, the
brake device being under the control of an
electromagnet. In this same figure the two

other intersections B and C are represented -

each by a coil through the medium of which
the corresponding brake device is actuated
to stop the corresponding motor. Neither
the brake device nor the motor is shown at
intersections B or C. In Fig. 2 one of the
brake devices and the electromagnet control-
ling it are shown in side elevation, the elec-
tromagnet being represented as deenergized
and consequently the brake is shown disen-
gaged from the disk of the motor. In Fig.
3 the same brake device is shown with the
electromagnet energized. The solid line po-
sition of the brake is that corresponding to
the position of the brake before the control
mechanism which is operated by the motor
has reached the point at which the motor
should be stalled. The dotted lines represent
the position of the brake when it has been
applied to the motor disk. Fig. 4 shows the
signal control mechanism which is operated
by the motor comprising gears, cams and
dials. In this figure the mechanism is shown
in elevation and in section. Fig. 5 shows the
same section of the device in front view, the
control dials being shown more clearly in this
figure than in Fig. 4. Fig. 6 shows a so-
called exploded view of the signal controller
cams of Figs. 1 and 4, in a given relative
position, which relative position may be va-
ried by the dials, Fig. 5.

Referring to Fig. 1, in the lower left-hand
corner a set of signals associated with the
signal controller, shown in the upper part of

the same figure, is indicated. These signals |

are usually located in a housing having four
faces, two corresponding to the nort and
south positions of the compass and the other
two corresponding to the east and west posi-
tions of the compass. For the sake of sim-
plicity only two of the four faces are shown,
one representing the north and south signals -
and tge other the east and west signals,
marked N—S and E—W, respectively.

The features of the invention may ge ap-
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plied to a signal controller of any suitable
ign, such for example as that shown and
described in my’ copending application, Se-
rial No. 839,349, filed February 12, 1929,

The signal controller ‘comprises a motar
represented by the coils 2 and 8 and by the
disk 4 mounted on the shaft 5. On the shaft
5 there is a.gear 6 which drives a train of
gears, as shown, including the gear 7 through
i which the cams 8, 9, 10, 11
and 12 are driven about an axis through the
shaft 13, see Figure 4. * o

It will be seen by referring to F ig. 4 that
gear 7 is mounted on a collar 41. On the

same collar there is mounted the cam 8.

Within the collar 41 there is g tubular bear-

in
tube passes through bearing 44 formed in

the front part 42 of the frame, which tube

terminates in the dial 45. Next to the cam 8
is located a cam 9 which is secured to the
collar 47, which collar is in turn secured to

- the tube 48, the latter being located within
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55 dex arm or lever 63, which latter is provided
-also with a dog 65, similar to dogs 51 and 59,
‘and which is

 with the teeth

@8

& coiled spring 66, one

the tube 43. Beyond the frame 42 and_be-
yond the dial 45 this tube 48 is secured to
an index arm or lever 49. This lever is pro-
vided with a radially movable dog element
51, which under the control of spring 61 en-
gages the teeth 50 in the peripheral section
of the dial 45 and which is provided for con-
venience with a knob as shown. Therefore,
by unlatching the arm 49 from the tecth
and rotating it the cam 9 may be adjusted
with respect to the cam 8. - ,
Beyond the cam 9 there is located the third

cam 10, which is loosely mounted on the hol-

low tube element 53. It will be seen from the
drawing that cams 8 and 10 are locked to-
gether by means of the bolt 52", Consequent-
ly, when the gear 7 is.rotated both cams 8
and 10 must rotate with it. Just beyond the
cam 10 there is placed the fourth cam 11,
which latter is secured to the collar 55, which
collar is in turn
tube terminates at the left in a dial segment
56.. Within the tube 53 is located the shaft
13.to which there is secured on one end the
cam 12 and on the other end an index arm or
lever 58. This lever is provided with a dog
59 similar to dog.51. Dog 59 normally en-
gages the teeth 60 on the periphery of the

segment 56 due to the tension of the coiled
‘spring 62. Between the segment 56 and the

lever 49 there is loosely mounted another in-

normally held in engagement
64 on the periphery of the dial
by means of the coiled spring 66”. The dial
segment 56 and the arm 63 are connected by
end of which latter
is-secured to the segment and the other end
of which is secured to the arm 63, tending
to draw the segment 56 against the arm 63,
The object of this spring is to enable the arm

i 543 to which the collar 41 is secured. This

secured to the tube 53. This -
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58 to be set or adjusted at any instant re-
gardless of the position of the cams which,
at intervals during a cycle of operation lock
the segment 56 against rotation. However,
at any other time the spring 66 will draw the
segmeént into a new position determined by
the arm 68, . '

With the mechanism described, when the
gear 7 is rotated by the motor the whole

-mechanism shown in Fig. 4 rotates about the

bearing 44, inasmuch as all of the elements
are interlocked by means of the levers 49, 58
and 63 and their corresponding dogs. How-
ever, the cam 9 is adjustable with respect to
the cam 8 through the medium of the lever
49. Similarly, the cam 12 is adjustable with
respect to both the cams 11 and 10 through
the'medium of lever 58. Furthermore, cams

11 - and 12 are adjustable simultaneously

with respect to cam 10 through the medium
of the lever 63 inasmuch as the lever 58 locks
the cams 11 and 12 together. ‘

In Fig. 6 1 have shown the cams 8, 9, 10,
11 and 12 in one relation of adjustment with
respect to each other along the axis of the
shaft 13. : ,

Through the medium of these cams the arm
14 is oscillated back and forth about the shaft
15. This arm is provided on its end with a
rod 16 of insulating material, through the
medium of which the springs 17, 18,19 and 20
are operated, these springs being connected
in circuit with the signals N—S and E—W,
asindicated. For example, in one possible ar-
rangement the spring 20 may control the
“Go” signal east and west and the “Stop”
signal north and south, while the spring 19
may control the “Go” signal north and south
and the “Stop” signals east and west. On
the other hand, the springs 17 and 18 may
control the amber signals both north and
south and east and west. In this figure the
conductors 21 and 22 are intended to represent
any suitable source of current supply, such
as_an alternating current generator.

It will be seen that the arm 14 is under the
control of the arm 73, both of which arms
are pivoted about a common axis on the pin
74, which latter is secured to the frame of the
device. Referring to the same figure, the arm
14 is provided with a spring 75 which nor-
mally tends to rotate the arm 14 toward the
arm 73. The arm 73 is in turn provided with
& spring 76 which normally tends-to rotate
the arm 78 toward the arm 14. The spring 76,
however, is stronger than the spring 75 so
that when the cams permit it, the arm 14 is
rotated by the arm 78 as the result of the ten-
sion of the spring 76. It will be seen that the
arm 78 is provided with a tail piece 78’ which
is bent at right angles to the face of the arm
and which engages the cams 8 and 9 under the
tension of spring 76. Similarly the arm 14 is
provided with a tail piece 72 which is bent
at right angles to the face of the arm and
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which extends parallel to the axis of the shaft

13. This tail piece is adapted to operatively

‘engage the cams 10, 11 and 12 during certain

intervals, under the tension of spring- 75.
s When the current is turned on the motor ar-
mature disk 4 rotates in the direction of the
arrow, Fig. 2, with the result that the gear
%-is rotated in the direction of the arrow Fig.
1, carrying with it the cams Fig. 6 in the di-
rection of the arrows Fig. 6. During the
course of operation the tail piece 73" of the
arm 73 passes from the surface S1 of cam 8
to the surface S2 of cam 9. During this in-
terval the tail piece 72’ of the arm 14 reaches
the surface S9 of the cam 10 with the result
that the rod 16, Fig. 1, assumes the position
in which spring 20 is closed. As the cams ad-
vance the tail piece 73’ of the arm 73 drops
from surface S2 to surface S3 with the result
that the arm 14 is advanced by the arm 73 to
a second position, in which position the spring
18 is closed. As the cams continue to advance
the tail piece 73’ falls from surface S3 to
surface S4 and advances the arm 16 to the
position shown in Fig. 1 with the spring 19
closed. As the cams continue to advance the
tail piece 78’ rises along surface S5 toward
surface S1, thereby causing the arm 73 teo
recede from 14. During thisinterval the tail
piece 72’ is passing over the surface S6 and
S7 of cams 10°and 11 and finally falls on sur-
face S8, advancing the arm 16 to a position
in which spring 17 is closed. As the cams
continue to advance the tail piece 72’ falls
from surface S8 to surface S9 on cam 10, ad-
vancing the arm 16 to the position in which
the spring 20 is again closed, thus completing
the cycle of operation.

Referring to Fig. 1, the current for operat-
ing the motor and the signals may be supplied,
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as already indicated, from the mains 21 and:

99. The circuit for operating the motor may
be traced as follows: From conductor 21 over
conductors 85, 86 and 87 to the coils 3 and 2
of the motor; from thence the circuit con-
tinues over conductors 88 and 89 back to the
line 22. The circuit over which the signals
are operated are as follows: From line 21
over conductors 85 and 86, spliting over con-
ductors 90 and 91, to contacts 92 and 93, thence

by way of the contact springs 17, 18,19 and.
20, and conductors 94,95, 96,97, to the signals,

thence by way of conductor 98 to conductor
89 and back to line conductor 22.
Therefore. by means of the controller
_shown in Fig. 1 and through the action of the
cams 8, 9, 10, 11 and 12 the springs 17, 18,19
and 20 may be operated in a given cycle for
correspondingly operating the signals R, A,
G. For example, these signals may be oper-
ated so as to appear north and south so as to
appear during a given cycle in the following
order—G, A, R, A. It will be seen that by
adjusting the cams through the medium of
86 the levers shown in Fig. 5, the lengths of the

3

signals may be varied and if desired the
amber may be altogether suppressed. Kor
example, if the cam 12 completely overlaps
the cam 11 there would be no amber signal
between the green and the red, that is, be-
tween G and R. On the other hand, if the
cam 9 completely overlaps the surface S3 of
cam 8, there will be no amber between the red
and the green, that is, between R and G.
Tt will be seen that the gear 7 through the
medium of pinions 7’ and 8" and shaft 24
drives an auxiliary gear 23. The gear 23 is
loose to slide and turn on shaft 13 and is pro-
vided with a (fin 25. This pin is also shown
in Figs. 2 and 8. The gear ratio of the pin-
ions 7’ and 8’ is 1 to 1. As indicated in Fig.
2 iriterposed between the pin 25 and the di
4 is the brake device which comprises the elec-
tromagnet 26, the armature 27, the arm 28 and
the brake shoe 29. As indicated in Fig. 2,
while the electromagnet 26 is deenergized,
the pin 25 on the gear 23 may rotate without
striking the arm 28. However, when the elec-
tromagnet is energized as indicated in Fig. 3
the forward end of the arm 28 is raised to a
position in the path of the pin 25, as repre-
sented by the solid lines in Fig. 3. As the
solid lines indicate, the brake 29 does not en-
gage the motor disk 4 until the pin 25 ad-
vances and strikes the forward end of the arm
98. As soon as it does so, the forward end
of the arm is depressed as indicated by the
dotted lines and the rear end of the arm
carrying the brake 29 is forced against the
disk 4, stalling the motor. Comparing the
device Fig. 1 with the device in my said co-
pending application, it will be seen that the
gear 7T corresponds with the gear 20 of the
copending case and that the gear 23 has re-
placed the gear 47 of the copending case.
Referring to Fig. 1, it will be understood
that at each street intersection a set of sig-
nals similar to the signals N—S and E—W
and a corresponding control device is pro-
vided. This control device 1 have repre-
sented at one intersection by the coil 30 and at
the third intersection by the coil 31, the coils
30 and 31 corresponding in such case to the
coil 26 associated with the disk 4 of the motor
at intersection A. -
Referring to the gear 23 in Figs. 1 and 4,
this gear is loose on the shaft 13 and is free
to be slid between the frame plate 13’ and the
collar 34 subject to the tension of coiled
spring 35. The relation between this gear
and gear 7 (and the signals controlled there-
by) may be changed by sliding it to the right
on shaft 13 thereby demeshing it from the
pinion 8’, then turning it on shaft 13 and re-
storing it in engagement with pinion 8’ in thet1ss
new position. For example, in Fig. 2 the pin
95 is shown in one position with to
the tip 32 of the arm 28. "In Fig. 3 the position
of the pin 25 has chal'xﬁ;lg it having advan
nearer the tip 32. This advance, however, 330
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~ has been caused by the rotation of the disk 4
of the motor and if desired the position of
the pin 25 may be changed from that of Fig.

- 2 to that of Fig. 3 or to any other position

8 desired as above indicated, that is, by with-
drawing gear 23 from 8’ against the tension

" of the spring 35 and resetting it in its new
Pposition in engagement with gear 8,

Therefore, with the foregoing means if the

10 motor at one intersection drops. out of syn-
chronism with the motors at the other two in-
tersections they may all be readily brought
into the proper relation by simultaneously
enerfizing the coils 26, 30 and 31. For ex-

18 ample, assuming that the motors correspond-
ing to coils 30 and 31 (intersections B and C)
are in synchronism and that their position is

- Tepresented by the pin 25, Fig. 3, and assum-

ing that the motor corresponding to coil 26

20 (intersection A) has fallen back to a posi-

tion represented by the pin 25, Fig. 2, then

when all of the coils 26, 30 and 31 are ener-
gized by the closure of the switch X at an

suitable central point, the motors correspohdsj
ing to coils 80 and 81 will continue to advance
until the pin 25 engages the tip 32 of the
arm 28. 'The result is that the brake will be
apﬁlied at each of these motors and they
will simultaneously come to a standstill. The
motor represented by coil 26, will, however,
continue to advance until its pin 25 strikes
the tip 82 of its arm 28, whereupon this motor-
will also be stalled, thus bringing all of the
motors into the proper relation in a stalled
position.. After this has taken place if the
switch X'is opened all of the coils 26, 30 and -

31 will beconle

ing all of the motors and allowing them to

start simultaneously and to.continue in op-

40 eration in synchronism. Obviously, there-
fore, as often as the motors fall out of step
they may be reset by closing the switch X
at the central point for an interval of time
not less than the time that it takes the pin 25

45 to make one complete revolution.

With this arrangement the “Go” signals
for example, along 2 given highway may be
set to begin in any desired time relationships
by displacing the pins 25 in successive timers

50 in definite angles with respect to their cam
positions. For example, the gears 23 in all

* - timers could be meshed with the pinions 8’ in
such manner that when the pins 25 engage the
tips 32 of the brake arms, all timers will stop

85 at the beginning of the “Go” period. With
this arrangement the “Go” signals would all
appear simultaneously and there would be no.
progression. However, if progression is de-
sired the gears 23 may be se meshed with the

60 pinions 8’ that the pins 25 bear a definite an-

- gular relationship with respect to the cam
position corresponding to the beginning of
the “Go” signals. Therefore, the cams in suc-
cessive timers bear a definite relationship .

® with respect to each other; thus producing &
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definite progression of the beginning of the
“Go” signal.

displacement in ‘each timer between the pins
25 and the cam position corresponding {o
the beginning of the “go” period.

It will be seen, therefore, that I provide
means for readily synchronizing all the con-

trollers within an arbitrary short interval

corresponding to the time of one revolution of
gear 23 without the necessity of having to
send anyone out to the different signals and
without the prolonged resulting ‘confusion
that necessarily follows when it is necessary
to send some orfe a long distance to reset the
device. ‘

It will be understood that the means for
stopping the motors contemplated by this
invention may be applied to motors of differ.
ent types in systems of different types. For
example, while I have shown the type of mo-
tor and control similar to that shown in my
application, Serial No. 339,349, any other
type of motor may be employed and the con-
trolling circuits,
trolled, may be varied in any suitable man-
ner.

While I have elected to demonstrate my
invention by illustrating a particular em-
bodiment, I do not wish to be limited to the
particular form of device illustrated, inas-
much as I contemplate variations which do
not depart from the spiritoof my invention or
the scope of the claims contained herein,

‘What I claim as new .and desire to secure
by Letters Patent of the United States, is:

L In combination, a plurality of circuit
controllers each comprising a shaft and a
motor for driving said shaft, means for oper-
ating said motors in timed relation relative-
ly to each other, means for maintaining said
motors in synchronism comprising at each
controller a projection which is rotated by
the shaft, an arm normally out of but mov-
able into the path of movement of said pro-
jection, an electromagnet for effecting move-
ment of said arm, and means actuated by the
arm when engaged by said projection for
stopping turning movement of the shaft, and
means for simultaneously energizing said
electromagnets. ' ‘

2. In combination,

Changes in the rate of progres-
‘'sion may be made by changing the angular

as_well as the signals con- -
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controllers each comprising a shaft and a mo- - -

tor for driving said shaft, means for operat-
ing said motors in timed relation relatively to
each other, means for maintaining said mo-
tors in synchronism )
troller a projection which is rotated by the
shaft, means whereby said projection may be
adjusted circumferentially on the shaft, an
arm normally out of but movable into the
path of movement of said projection, an elec-
tromagnet for effecting movement of said
arm, and means actuated by the arm when en-
gaged by said projection for stopping turn-

comprising at each con-.
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ing movement of the shaft, and means for si-
multaneously energizing said electromagnets.

3. In combination, a circuit controller com-
prising a shaft, a motor for driving the shaft,

5 a projection rotated by the shaft, an arm nor-
“mally out of but movable into the path of
_movement, of said projection, means for mov-
ing said arm, and means actuated by the arm
when engaged by said projection for stopping

10 turning movement of said shaft.

. 4. In combination a circuit controller com-
prising a shaft, a motor for driving the shaft,
a projection rotated by the shaft, means for
adjusting the angular position of said pro-

15 jection relatively to the shaft,an arm normal-
Ly out of but movable into the path of move-
ment of said projection, means for moving
said arm, and means actuated by the arm .
when engaged by said projection for stop-

20 ping turning movement of said shaft.

5. In combination, a circuit controller com-
prising a shaft, a gear wheel on the shaft, a
motor for driving the gear wheel, a second
gear wheel loosely mounted on the shaft, a
countershaft and pinions connecting said gear
wheels, means whereby said second gear
wheel may be moved from mesh with its pin-
ion and adjusted circumferentially on the
shaft, a projection carried by the second gear
wheel, an arm movable into the path of move-
ment of said projection, means for moving
the arm, and means actuated by the arm when
engaged by said projection for stopping turn-
ing movement of said shaft.

In witness whereof I have hereto set my
hand this 13th day of June, 1929.

CHESTER 1. HALL.
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