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This invention relates to automatic timing 
switches for timing the operation of signals 
as traffic signals at street intersections and 
has for its object a switch unit which is par 

is ticularly simple and compact in construction, 
readily adjustable to traffic cycles of various 
durations and to time the signals. Other ob 
jects will appear throughout the specification. 
The invention consists in the novel features 

10 and in the combinations and constructions 
hereinafter set forth and claimed. 
In describing this invention, reference is 

had to the accompanying drawing in which 
like characters designate corresponding parts 

15 in all the views. 
Figure 1 is a rear elevation of this switch 

unit. 
Figures 2 and 3 are opposite end eleva 

tions. .." 
Figure 4 is a view of the face plate of the 

switch unit. 
Figure 5 is a detached view of the adjust 

able connection between the driving member 
for the switch and the driven member or shaft 

25 of the switch. - - - 
Figure 6 is a detached view of the adjust 

ing mechanism for determining the speed of 
the motor or adjusting the motor to traffic 
cycles of various durations. Figure 7 is a diagrammatic view of one 
type of signals for the operation of which 
this switch is designed. . 
: This switch is particularly designed for 
traffic signals in which sets of signals similar 

85 to that shown in Figure are presented in op 
posite directions on streets running north and 
south and in opposite directions on an in 
tersecting east and west street, the "go" or 
green signals being shown north and south 

40 while the “stop' or red signals are presented 
east and west and the “stop' or red signals be: 
ing present north and south when the "go' 
or green signals are presented east and west, 

30 
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The amber or yellow signal is presented to 
denote that the signal is about to change from 
red to green or from green to red. These 
amber signals are illuminated sometimes after 
the red and green signals are out but often 
times, it is desired to have the amberlight ' overlap the red and green signals or be on 

for a short period prior to the time that the 
red or the green signal is about to change. 
The adjustment of the switch to regulate this 
overlapping of the amberlight with the red 
and green signals is one of the features of this 
invention. 
This switch unit for timing the signals and 

regulating the extent of time they will be ill 
luminated or on, comprises generally a sup 
port including a base and a face plate, a tim 
ing switch mounted on the base and includ 
ing a movable member as a camshaft and 
cams operated thereby and oscillating con 
tact carrying members having followers co 
acting with the cam means as a motor mount 
ed on the base and connected to the movable 
switch member or shaft to actuate it, connec 
tions between the motor and the switch mem 
ber, means for adjusting the switch so as to 
vary the length of time of its intermittent 
operations, that is adjusting the motor to 
traffic cycles of various durations, that is, 
adjusting the speed of the motor, and means. for shifting said connections relatively to the 
motor or driver whereby the timing of the 
switch is varied, both of said operating means 
having handles on the face plate coacting 
with corresponding dials on the face plate. 
Some of the foregoing features may however 
be omitted. By traffic cycle is meant the time 
required to have the "go' signals on a prede 
termined time plus the time the stop signals 
are on. For example, the "go' signals in one 
direction as north and south for sixty seconds. 
and the "stop' signals for fifty seconds while 
the "go' signals east and west will be set for 
fifty seconds and “stop' signals for sixty sec. 
onds, the traffic cycle is one hundred and ten 
seconds. The time the amber light is on is 
not considered. It may be on about five sec 
onds and may or may not "lap' the stop and 
go signals. r 

1 designates the base and 2 the face plate, 
these together with the switch mechanism. 
being insertable in and removable from a 
casing or box open at one side, the face plate 
2 forming the cover of the box and being se 
cured in position by screws passing through 
holes 3 in the corners of the face plate. 
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4 designates the motor as a whole, this be 
ing of the disk type. 

5 designates the disk of the motor, it being 
mounted upon a shaft 6 which is journalled 
in a suitable casing 7 suitably mounted on 
the base 1. The disk or the margin thereof 
moves between the poles of a magnet 8 as will 
be understood by those skilled in the art. As 
the construction and operation of a disk mo 
tor is well known, further description is 
thought to be unnecessary. 
The means for adjusting the speed of the 

motor or adjusting it to traffic cycles of va 
rious durations is a magnetic brake for act 
ing on the disk and means for adjusting the 
position of the magnet so that its field will 
e more or less effective on the disk. 
9 designates the brake which is a perma 

nent magnet of the general horse-shoe shape, 
this magnet being mounted on a rock shaft 
10 journalled in suitable bearings 11 mount 
ed on the base, the rock shaft being located 
outside of a vertical plane tangent to the disk 
so that the magnet 9 swings toward and from 
the axis of the disk when the shaft is rocked. 
The magnet when away from the disk exerts 
no braking effect and exerts greatest braking 
effect when its poles are completely on oppo 
site sides of the disk or completely within 
the circle of the disk as will be understood 
by those skilled in the art. 
The rock shaft 10 is operated by a lever 

12 mounted on a rock shaft 13 extending 
through the face plate and having a bevel 
gear 14 at its inner end meshing with a bevel 
gear 15 on the shaft 10. This lever 12 has a 
pointer 16 movable over a gage or dial 17 on 
the face of the plate, this dial having gradu 
ations denoting the time of different traffic 
cycles from 60 to 120 seconds. For a 60 sec 
ond cycle, the brake is adjusted to exert a min 
innum braking effect and for a longer cycle, 

5 

the brake is adjusted to exert more braking 
effect in accordance with the greater cycle, a cycle of 120 requiring greatest braking ef 
fect. 
The lever 12 is provided with a screw hav 

ing a knob or knurled handle 18, which when tightened, clamps the lever against the dial 
50 

65. 
22 controlling the 
north and south and the red lights on the east 

plate 17, the shank of the screw threading 
into a nut or clamping member 19 behind the 
dial plate 17. 
The camshaft 20 of the switch itself is 

mounted on suitable uprights 21 on the base 
and has three cams 22, 23, 24 thereon, one can reen lights presented 

and west street, and the other cam 23 con 
60 

trolling the red lights presented north and 
south and the green lights on the east and 
west street and the third cam controlling the 
amber or yellow light. This third cam 24 is 
formed in sections adjustably mounted on 
the shaft 20 to regulate the extent of time the 
amber light is to be on. The sections of the 
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can 24 controlling the amber light are ad 
justably keyed to the shaft by set screws as 
25. The can shaft is rocked by a rotating 
driving shaft. 

It will be obvious that by adjusting these 
can sections so that their valleys or low 
points will be of greater or less extent will 
determine the time the amber lights are on 
as the lights are on while the follower of the 
mercury switch contact member to be pres 
ently described is traveling in the valley of 
the cam 24. r 

The switch contact members 26, 27 and 28 
have followers coacting with the cams 22, 23, 
24. These members 26, 27, 28 are pivoted at 
like ends on a rod 29 carried by the uprights 
21 and have followers 30, 31, 32 between their 
ends coacting with the cam and rest at their 
other ends on a rod 34 carried by the uprights 
21. The switch contact members 26, 27 and 28 
tilt about their pivots during the rocking of 
the contact members by their cams. These 
switch contact members are oscillating mer 
cury switches and each includes a glass tube 
35 mounted in terminal pieces which are car 
ried by a block 36 of insulation. This block 
of insulation is connected to the follower by 
an upwardly extending arm 37 on each mem 
ber 26, 27 or 28. There is a contact at each 
end of the tube 35 and wires 38 and 39 connect 
the contacts respectively to binding devices 
40 and 41 on a terminal support 42. During 
the tilting of the switch contact member, the 
mercury 43 in the tube makes and breaks the 
electrical connection between the terminals. 
As the operation of tilting mercury switches 
is well known, further description is thought 
to be unnecessary. 
The terminal support 42 is mounted on up 

rights 42 rising from the base 1 between the 
motor and the switch. The various termi 
nals on this terminal support are connected 
by suitable wires in the light or signal cir 
cuits and these wires are connected to termi 
nails in a binding device 45 on the front of the 
switch so that the wires can be led to the sig 
nals from the binding device. The various 
wire terminals are suitably designated on the 
binding device. 
The motion transmitting mechanism or 

connections between the motor and the cam 
shaft 20 in addition to motion transmitting 
mechanism within the casing 7 includes a 
shaft 50 extending outside of the casing 7 and 
having an eccentric pin as a crankpin 51 
thereon, a motion transmitting part adjust 
ably supported and connected to the cam 
shaft 20 and a connecting rod connecting the 
eccentric pin and this notion transmitting 
part. Means is provided for adjusting the 
motion transmitting part and the shaft rela 
tively to the shaft 50 which is the driver for 
the driven shaft 20 so as to change the rela 
tive timing of the cann. The living shaft 
rotates and the driven shaft oscillates and 
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hence, the timing of the cam is yaried by 
changing the time at which the shaft reverses 
its motion relatively to the crank pin or 
changing the radial position of said part rela 
tively to the crankpin and the connecting 
rod. 
In the illustrated embodiment of my in 

vention, the shiftable motion transmitting 
part is a lever 52 pivoted between its ends to 
a shiftable support 53 and having a segment 
54 meshing with a pinion 55 on the shaft 20 
and being connected at its other end at 56 to 
a connecting rod 57 which connecting rod is 
mounted on the crank pin 51. The support 
53 is shown as a lever pivoted at 58 between 
its ends, and the means for shifting the Sup 
port on its pivot to vary the timing of the 
cams is here shown as a rock shaft 59 mount 
ed in a bearing 60 formed in one of the up 
rights 21 supporting the shaft 20 and having 
a pinion 61 at its inner end meshing with 
gear teeth 62 on the lower end of the Sup 
port or lever 53. The shaft extends through 
the face plate and has a lever 63 at its outer 
end formed with a handle or knob 64, the 
lever having radial spaced apartgages or 
straight edges 66 movable over a dial 6 on 
a gage plate 68. The dial is graduated in 
concentric rows for currents of different cy 
cles and each row is graduated radial and the 
radial graduations thereof represent differ 
ent periods of time as seconds. Different 
street intersections require a different timing 
of signals. For instance, at one intersection, 
it might be desirable to have the green or go 
signals facing north and south on a longer 
period than the go signals on the intersecting 
east and west street and the stop signals com 
plementally timed. The dial is graduated to 
be adjustable to any standard set of condi 
tions. Assuming a total traffic cycle of 100 
seconds, it may be desirable to have the north 
and south green lights illuminated 40 seconds 
and the east and west stop signals 60 seconds. 
The lever is then operated to bring the gage 
in line with the graduation for the number 
40 on the left side of the gage plate in the 100 
second circle and the E. in the same cir 
cle along the edge of the other gage indi 
cates the number of seconds, the other lamp 
signal will be illuminated. By adjusting the 
handle and reading along the proper circle, 
almost any combination of time periods can 
be found. The lever 63 is formed with a 
knob or handle. 64 which has a screw thread 
edishank 71 extending below the lower edge 
of the circular plate and threading into a 
nut or clamping member 72 on the rear side 
of the plate. 

Also, in case it is desirable to have the in 
termediate amber lamp signal overlap the 
green and red signals, the overlapping or the 
amount of overlapping is effected by an ad 
justable lost motion connection between the 
shaft 20 and the cams 22, 23. 
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In the illustrated embodiment of my inven 
tion, the cams 22, 23 are mounted on collars 
73 on the shaft and are keyed to such collars 
and these collars are connected by a yoke 74 
having arms 75, 76 extending crosswise of the 
shaft and the lost motion is provided between 
these arms 75, 76 and parallel arms 77, 78 
provided on a collar 79 which is keyed to the 
shaft 20. Set screws 80 thread through the 
arms 77, 78 of the collar 79 toward the arms 
75,76. The amount of space between the ends 
of the set screws and the arms 75, 76 deter 
mines the amount of lost motion between the 
shaft 20 and the cams 22, 23 and hence de 
termines the amount of overlap of the amber 
lamp on the red and green light interval as 
s amber light cam 24 is keyed to the shaft 
0. 
In operation, after the proper connections 

have been made to the binding device 40, the 
speed of the motor is adjusted or the motor 
adjusted to the particular traffic cycle by 
moving the arm or lever 20 so that its pointer 
16 points to the graduation indicating the 
proper time on the gaging plate 17. 
The extent of the timing at which the green 

lights are illuminated on north and south 
streets with respect to the red lights on the 
east and west streets is timed by moving the 
handle 64 over the plate and thus varying 
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the time of oscillation of the shaft 20 relative 
to the rotation of the driving shaft 50. 
What I claim is:- 
1. In a timing switch of the class described, 

the combination of a support including a base 
and a face plate, a timing switch mounted on 
the base, a motor mounted on the base, mo 
tion transmitting connections between the 
motor and the timing switch to automatically 
operate the timing switch, said connections 
including members by which the timing is 
varied, means for adjusting the speed of the 
motor and means for shifting said members 
whereby the timing of the switch is varied, 
handles mounted on the base plate and con 
nections between the handles and the motor 
adjusting means and the means for shifting 
said adjustable members respectively for 
transferring the motion of the handles 
thereto. 

2. In a timing switch of the class described, 
the combination of a timing switch, movable 
means for actuating the timing switch com 
prising a rotatable driving member movable 
about an axis, an oscillating motion transmit 
ting part, and connections between the driv 
ing member and the said part for transfer 
ring the rotary motion of the driving mem 
ber to the oscillating driven part, said con 
nections comprising manually operable 
means to shift the oscillating timing switch 
relatively to the rotary driving member by 
which the radial position of the oscillating 
part relatively to the driving member is 
varied. 
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3. In a timing switch of the class described, 
the combination of a support, an oscillating 
tinning switch member, a rotatable driving 
member for the switch member having an 
eccentric pin, connections between the eccen 
tric pin and the oscillating member compris 
ing a connecting rod and means for adjusting 
the switch member about its axis relatively 
to the connecting rod and the eccentric pin. 
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4. In a timing switch of the class described, 
the combination of a support, an oscillating 
timing switch member movable about an 
axis, a rotatable driving member having an 
eccentric pin, connections between the ec 
centric pin and the oscillating switch mem 
ber comprising a connecting rod and means 
for adjusting the switch member about its 
axis relatively to the connecting rod and the 
eccentric pin, said means comprising a han 
dle fixed with respect to the movement of the 
switch member and the connecting rod. 

5. In a timing switch of the class described, 
the combination of a support, an oscillating 

25 

30 
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40 

member movable about an axis, a driving 
member having an eccentric pin, connections 
between the eccentric pin, A. the oscillatin 
member, comprising a connecting rod an 
means for adjusting the oscillating switch 
member about its axis relatively to the con necting rod and the eccentric pin, said means comprising a stationary support and a mo 
tion transmitting part connected to the sup 
port and means for shifting the support rela 
tively to the connecting rod. 

6. In a timing switch of the class described, 
an oscillating switch member movable about 
an axis, a rotatable actuator having an ec 
centric pin, an adjustable support, a motion 
transmitting lever pivoted to the support and 
connected to the switch member to transmit 
motion thereto and a connecting rod between 
the eccentric pin and said lever. - 

7. In a timing switch of the class described, 
a switch member movable about an axis, an 
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actuator having an eccentric pin, a pivoted 
E. a motion transmitting member mov 
ble about an axis carried by the support and 

connected to the switch member to transmit 
motion thereto and a connecting rod between 
the eccentric pin and said lever and a handle 
connected to the support to shift it and shift 
the motion transmitting member about the 
axis of the point of connection between the 
connecting rod and said member. 

8. In a timing switch of the class described, 
a switch member movable about an axis, an 
actuator having an eccentric pin, a shiftable 
support, a motion transmitting lever pivoted 
to the support and connected to the switch 
member to transmit motion thereto, a con 
necting rod between the eccentric pin and 
said lever. 

9. In a timing switch of the class described, 
a switch member movable about an axis, an 
actuator having an eccentric pin, a movable 
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support, a motion transmitting lever pivoted 
to the support and connected to the switch 
member to transmit motion thereto, a con 
necting rod between the eccentric pin and said 
lever and a means connected to the support 
to shift the same and hold it in its shifted po 
sition. 

10. In a timing switch of the class de 
scribed, a switch member, a rotatable actua 
tor both movable about an axis, the actuator 
having an eccentric pin, a support compris- . 
ing a support pivoted between its ends, a 
lever pivoted between its ends to one arm of 
the support and having a segment at one end, 
a connecting rod connecting the eccentric pin 
and the other end of the segment lever, the 
switch member having a pinion with which 
the segment meshes and a means connected to the pivoted support to normally hold it 
from movement about its axis. - 

11. In a timing switch of the class de 

having an eccentric pin, a support compris 
ing a lever pivoted between its ends, a lever 
pivoted between its ends to one arm of the 
support and having a segment at one end, a 
connecting rod connecting the eccentric pin 
and the other end of the segment lever, the 
switch member having a pinion with which 
the segment meshes and means connected to 
the pivoted support to normally hold it from 
movement about its axis, the supporting lever 
being arranged with its axis coincident with 
that of the switch member. 

12. In a timing switch of the class de 
scribed, a switch member movable about an 
axis, an actuator movable about an axis and 
having an eccentric pin, a pivoted support, 
a motion transmitting lever pivoted to the 
support and connected to the switch member 
to transmit Imotion thereto and a connecting 
rod between the eccentric pin and said lever, 
means for adjusting the support about its 
pivotal axis and holding, it in its adjusted 
position, said support being arranged with 
its axis in parallel with the axis of the switch 
member. p 
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scribed, a switch member a rotatable actua- . 
tor both movable about an axis, the actuator. 
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13. The combination of driving and driven 
member, both movable about an axis, the 
driving member having a crank pin, a sup 
port pivoted between its ends on an axis coin 
cident with that of the driven member and 
being adjustable about its axis, means for holding the support in its adjusted position, 
a motion transmitting lever pivoted between 
its ends to the support and connected at one 
end to the driven member and a connecting 
rod connecting the crank pin and the other 
end of the lever. 

14. In a timing switch, the combination of 
a rotatable shaft having a plurality of tim 
ing cams thereon, one of the cams being keyed 
to the shaft to rotate therewith and the other 
being connected to the shaft by a lost motion 
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connection and means for varying the 
amount of the lost motion of said connection 
and signals operated respectively by the 
CS. 

15. In a timing switch, the combination of 
a rotatable shaft having a plurality of tim 
ing cams thereon, one of the cams being keyed 
to the shaft to rotate therewith and the other 
being connected to the shaft by a lost motion 
connection, said connections comprising a 
member rotatable with the cam, and a mem 
ber rotatable with the shaft, said members being spaced apart and adjustable meansbe 
tween the members to determine the amount 
of the spacing between said members and sig 
nals operated respectively by the cams. 
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16. In a timing switch, the combination of 
a rotatable shaft having a plurality of tim 
ing cams thereon, one of the cams being keyed 
to the shaft to rotate therewith and the other 
being connected to the shaft by lost motion 
connections, said connections comprising a 
member rotatable with the cam and a mem 
ber rotatable with the shaft, said members 
having arms extending crosswise of the shaft 
on opposite sides thereof and the arms being 
spaced apart and set screws' threading 
through the arms of one member toward the 
other member and signals: operated respec 
tively by the cams. 

17. In a timing switch, of the class de 
scribed, the combination of a support includ 
ing a base and a face plate, a motor mounted 
on the support, a switch including a rotat 
able shaft and timing cams mounted on the 
shaft, adjustable connections between the 
motor and the shaft, means including a han 
dle movable over the face plate for adusting 
the speed of the motor and means including 
a handle mounted on the face plate for ad 
justing the connections between the motor 
and the shaft, movable contact carrying 
switch members mounted above the shaft in 
position to coact with the cams thereon, a 
terminal support on the base between the 
motor and the switch, a binding device for the 
circuits on the face of the board, wires con 
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necting the binding device and the terminals, 
and wires connecting the terminals and the 
contacts of the switch members and signals 
operated respectively by the cams. . . 

18. A switching mechanism comprising a 
motor, a plurality of Switches, switch oper 
ating means driven by said motor for open 
ing and closing said switches in a predeter 
mined desired sequence and common adjust 
ing means included in said switch operating 
means for varying the time relation or opera 
tion between some of said switches and si 
multaneously with such adjustment varying 
the relative time of the operation of another 
of said switches to maintain the desired se 
quence of operation, said adjusting means 
comprising a handle for operating the com: 
mon adjusting means and a graduated dial 

5 

for indicating the adjustment affected by the 
handle. 19. A switching mechanism comprising a 
motor, three switches, switch operating means 
driven by said motor for opening and closing 
said switches in a predetermined desired se 
quence one switch being opened and closed 
twice for each opening and closing of the 
other two switches and common means for 
adjusting the time relation between the opera 
tion of the last mentioned switches and simul 
taneously adjusting the time of operation of 
said first mentioned switch to maintain the 
desired sequence of operation, a handle for 
said common adjusting means and a gradu 
ated dial with which the handle coacts for 
indicating the position of the adjustment of 
the switches, 

20. A switching mechanism comprising a 
.frame having a face plate, a motor, a plu 
rality of switches, switch operating means 
driven by the motor for opening and closing 
said switches in a predetermined desired se 
quence, all mounted on the frame and com 
mon adjusting means included in said switch 
operating means for varying the time relation 
of operation between some of said switches 
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and simultaneously with such adjustment 
varying the relative time of operation of an 
other of said switches to maintain the desired sequence of operation, the adjusting, means 
including a handle mounted adjacent the face 
plate and a graduated dial coacting with the 
handle and mounted adjacent the face plate 
in juxtaposition to the handle to indicate the 
adjusted position of the switches. 

21. A switching mechanism comprising a 
motor, a plurality of switches, switch operat 
ing means driven by said motor for opening 
and closing said switches in a predetermined 
desired sequence and common adjusting 
means included in said switch operating 
means for varying the time relation or op 
eration between some of said switches and 
simultaneously with such adjustment vary 
ing the relative time of the operation of an 
other of said switches to maintain the desired 
sequence of operation and means for indicat 
ing the adjusted position of the adjusting 
88S. 
22. A switching mechanism comprising a 

motor, three switches, switch operating means (driven by said motor for opening and closing 
said switches in a predetermined desired se. 
quence, one switch being opened and closed 
twice for each opening and closing of the 
other two switches and common means for 
adjusting the time relation between the op 
eration of the last mentioned switches and 
simultaneously adjusting the time of opera 
tion of said first mentioned switch to main 
tain the desired sequence of operation and 
means for indicating the adjusted position of 
said adjusting means. 

23. In a timing switch, the combination of 
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a rotatable cam shaft having a pair of cams 
therein, switches operated by the cams, one 
switch controlling the display of go signals 
on the main street and stop signals on an 

is intersecting street and the other cam con 
trolling the stop signals on the main street 
and the go signals on the intersecting street, 
a third cam on the camshaft and a switch 
operated thereby for controlling the opera. 

10 tion of an intermediate signal showing that 
the signals operated by the pair of cams are 
about to change, the third cam being con 
nected to the shaft by a lost motion connec 
tion substantially as and for the purpose de 

ls scribed. . . 
24. In a timing switch, the combination 

of a rotatable camshaft having a pair of 
cams therein, switches operated by the cams, 
one switch controlling the display of go sig 

20 nals on the main street and stop signals on 
an intersecting street and the other cam con 
trolling the stop signals on the main street 
and the go signals on the intersecting street, 
a third cam on the cam shaft and a switch 

25 operated thereby for controlling the opera 
tion of an intermediate signal showing that 
the signals operated by the pair of cams are 
about to change, the third cam being con 
nected to the shaft by a lost motion connec 

30 tion substantially, as and for the purpose de 
scribed, and means for varying the amount 
of lost motion of said connection substantially 
as and for the purpose described. 

In testimony whereof, I have hereunto 
35 signed my name at Syracuse, in the county 

of Onondaga and State of New York, this 1st 
day of July, 1926. 

CARL. H. BISSELL. 

    


