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2,236,298 
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Ralph A. Reid, Nahant, Sass, 'assigE GR to General 

Electric Company, a corporation of Newyork 
Application April 23, 1938, Seria. No. 203,888 

8 Claims. 
My invention relates to signal controllers, and 

more particularly to traffic signal controllers. 
This application is a continuation in part of 
my application S. N. 105,684, filed October 15, 

5 936. 
One object of my invention is to provide an 

improved:traffic signal controller which is simple 
in construction, reliable in operation, and capable 
of performing respectively the several functions 

0 required of apparatus of this type. 
Another object of my invention is to provide 

an improved indicating means for the cycle length 
setting of the traffic signal timer. 
Another object of my invention is to simplify 

15 the structure of the controller to increase its 
reliability and thereby decrease the cost of main 
tenance. 

For a better understanding of my invention, 
together with other and further objects thereof, 

20 reference is had to the following description, 
taken in Connection with the accompanying draw 
ings, and its Scope will be pointed out in the ap 
pended claims. 
The term "timer' is herein used to designate 

25 the timing mechanism and the contacts for con 
trolling the timing and sequence of energization 
of a group of traffic signals. It includes the driv 
ing motor and the mechanism necessary to ac 
complish an accurately timed and adjustable con 

80 trol of the circuits to the signals. The term "con 
troller' is used to designate the complete ap 
paratus for controlling a group of signals for an 
intersection, including a Casing in which is mount 
ed the timer, the Switchboard, the manual con 
trol switch and any other auxiliary device that 
may be required to accomplish the necessary con 
trol of the traffic signals. 

In the accompanying drawings, Fig. 1 is a front 
perspective view of my improved traffic signal 

40 controller; Fig. 2 is a perspective view of a key 
used in the setting of the timer; Fig. 3 is a per 
spective rear view of the timer; Fig. 4 is an ex 

s 5 

ploded view of the bottom of the timer and the 
terminal board normally attached thereto; Figs. 

45 5, 6, 7, 8, 9, 10, and 11 are fragmentary views of 
elements of the timing mechanism; and Fig. 12 is 
a diagram of connection of a controller and a 
group of intersection signals, 

Referring to the drawings in detail, Fig. 1 illus 
50 trates a front perspective of an intersection con 

troller comprising a casing 5, a timer 6 supported 
on hinges 7 and 8, and a terminal and switch 
board 9 mounted on the rear Wall of the casing 
5 below the timer S. A flexible cable O connects 
the timer 6 to terminals on the switchboard 9 and 5 5 

(C. -33) 

a cable 8 connects the switchboard terminals to the intersection signsis. A hand-operated switch 
2 with a suitable length cable 3 is connected to 
the Switchboard terminals . It is used to man 
ually operate the traffic signals, and when not in 6 
use is stored in the botton of the casing 5. The 
Switchboard has mounted thereon line fuses 5 
and 8 fuse a 3 connected into the system syn 
chronizing conductor, terminals for the con 
ductors in cable , and a hand operated switch 0 
8 used for changing the controller from normal 

sequence Operation to fashing amber signal op 
eration. 

In Fig. , only the control panel 6 of the timer 
6 is illustrated in detail. It is provided with a 
circular opening 9 in which a dial 20 rotates. 
On the lower side of this opening, a notch 2 hav 
ing an arcuate length of about 60° is provided in 
which a pointer 22 is positioned to indicate the 
length of time required for a complete revolution 20 
of the dial 20, or in other words, the length of a 
Complete time cycle. In the specific timer illus 
trated, the indicia under the pointer indicate 
that a range of time cycle length is provided 
which is adjustable between 40 and 180 seconds. 23 
The dial 26 is provided with radial slots 23 ar- ". 

ranged in a circle about the center of the dial 
in which keys 28 and 843, as shown in Fig. 2, are 
placed. The relative position of these keys to 
each other determines the relative lengths of the 3e 
individual signal periods. A second group of 
radial slots 25 (see Fig. 3) arranged in a smaller 
circle about the center of the dial 2 is provided 
to receive a key 26 which is similar to key 23, but 
is longer. The placing of this key in one of the 35. 
slots 25 determines the relationship of the signal 
time cycle to other cycles in the system. 

Fig. 2 illustrates in perspective a key 23. It is 
an elongated sheet metal member having a body 
of such cross-section that it may be easily moved 80 
through a slot 23 and of Such length as to engage 
and operate contacts mounted in back of the dial. 
It is provided with a head 2 which is notched 
to 'orm a shoulder 2' and a handle-39. The key 
2 is the same as key 24, except that its body is &g 
longer. The key 43 is similar to key 28 except 
that it is longer and is provided with a notch 43' 
(Fig. 12). In operation, the keys are placed in 
their respective slots until each head 2 engages 
the surface of the dial and prevents any further 60 
movement inwardly. A disc 28 provided with an 
opening 29 is then mounted on the dial by means 
of a thumb screw 3F. This disc is of such diam 
eter that it engages the shoulders 2" of the keys 
23, and the opening 29 is so placed that its edge BE 



2 
engages the shoulder 27 on the key 28. Dise 38 
thus serves to hold the keys in position. The 
handle ends of the keys 26 project over the edge 
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of the disc 28 and thereby indicate their respec 
tive positions. The handle 30 of the key 26 pro 
jects through the opening 29 and indicates its 
position relatively to the keys 2. 
The panel of the timer 6 is further provided 

with three control switches mounted in a hori 
zontal row below the timer dial. Switch 92 con 
trols the signal circuits. Switch 83 controls the 
automatic and hand operation of the signals and 
switch 36 controls the timer motor circuit. 
The panel 6' is further provided at its upper 

right-hand corner with a lug 35 in which a Screw 
36 is mounted which engages a threaded opening 
in a lug 37 on the casing 0. By means of this 
lug and screw arrangement, the timer may be se 
cured in the casing, and if desired, may be un 
locked and swung outwardly about its hinges 
and 8. w 
The mechanism of the timer is illustrated in 

Fig. 3. This figure is a perspective rear view of 
the timer having a cover 38, shown in Figs. 1 
and 4, removed to expose the mechanism. This 
mechanism consists essentially of a driving notor 
connected to drive the dial 20, a contact block 
which supports contacts actuated by the keys in 
the dial 20, and of a drum controller with its 
operating mechanism arranged to operate the 
drum controller step by step in response to actu 
ations of the contacts by the keys. in the dial. 
The driving motor indicated generally by the 

numeral 4 is preferably a self-starting Syn 
chronous motor of the type disclosed in U. S. 
Patent 1,430,867 issued to H. E. Warren. It com: 
prises a tubular casing 42 attached to a larger 
casing 42'. The tubular casing encloses an 
armature shaft which is connected to Speed 
reducing gears in the casing 42'. The speed 
reducing gears drive the shaft 3 (see Fig. 12) 
which is referred to as the motor shaft. A field 
84 mounted on the casing 42 effects a rotation 
of the armature and motor shaft, when it is 
energized. The motor 40 is a modification of 
the motor described in the above Warren patent 
in that the casing 62 is lengthened and two 
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armatures are provided on the shaft therein. 
One of the armatures cooperates with the field 
44 and the second armature cooperates with a 
field 45. The two fields 44 and 45 are mounted 
on the casing 42 in operative relation to the 
two armatures, respectively, to effect a rotation 
of said armature shaft in opposite directions. 
The fields are of equal strength, so that if they 
are simultaneously energized, the armature and 
motor shafts are stopped. Only one field, field 
65, is therefore normally energized and the 
second field, field 44, is energized only when it 
is desired to stop the motor instantly. 
This self starting synchronous motor which 

may be stopped instantly provides a precise con 
trol of the timer, from a remote point since the 
motor will not coast after the braking current 
is applied. The above-described motor stops and 
starts instantly and no inaccuracy results when 
the timer resynchronizes with the master timer. 
As stated in the description of Fig. 1, the dial 

20 rotates in the opening 9 of the panel. In 
order to support the dial it is mounted on a 
shaft 5 (see Fig. 12) which projects through 
a bearing in a yoke 50. The yoke 50 is attached 
to the back of the panel 5' near the rim of the 
opening 9 and extends across the opening. The 
front surface of the dial is substantially parallel 
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dial shaft. 

V 

to and spaced slightly inwardly from the surface 
of the panel and the surface of the yoke is suffi. 
ciently spaced from the back surface of the dial 
to permit the keys extending from the back sur 
face of the dial to move freely with the dial. 
A gear 52 is attached to the end of the shaft 
5 projecting through the yoke. This gear is 
removable and may be replaced by other gears 
52, 53, and 54. These latter gears are stored, 
for convenience, on a pin 55 on shelf 56 which 
projects from the lower edge of the panel 6'. 
The gear 52 on the dial shaft is driven by a 

pinion 57 on the end of the motor shaft 43. In 
order to support the motor to maintain a 
driving relation between the pinion 57 and the 
gear 52, or one of the other available gears, the 
motor is mounted on a plate 46. This plate is 
pivoted at one corner on a screw 4 which is 
screwed into a lug 48 projecting from the yoke 
50. The cycle length indicating pointer 22 is 
attached to another corner of the plate and 
moves with the plate 46 when the latter is moved 
about its pivot to place the motor pinion 57 into 
engagement with one of the gears placed on the 

Since each gear corresponding to a 
desired cycle length is of a definite diameter, the 
position of the plate about its pivot, and there 
fore the position of the pointer, will be in a speci 
fied position for each cycle length. 
In order to lock this plate in the desired posi 

tion, a lug 59 (see Fig. 4) projecting from the 
inner surface of the panel is provided. This lug 
projects to the under surface of and partly under 
the plate. It is provided with a screw 58 at its 
end. A washer 60 is placed under the head of 
this screw and projects over the edge of the 
plate 46. When the screw 58 is tightened, it 
pinches the edge of this plate 6 between the end 
surface of the lug and the surface of the washer 
thereby preventing any movement of the plate 
about its pivot. m 
The motor, 40 being a synchronous motor, runs 

at a speed dependent upon the frequency of the 
current which is supplied thereto. This fre 
quency being maintained constant, the dial speed 
is determined by the gear ratio between the 
motor and dial shafts. The time required by the 
dial to make one complete revolution determines 
the length of a cycle of operation, and the physi 
cal spacing of the keys in the dial slots deter 
nines the time intervals into which a cycle is 
divided. This possibility of changing the dial 
speed together with the large number of possible 
changes in spacing between keys provides a flexi 
bility which adapts the timer for use at substan 
tially all traffic intersections. 

in Order to convert the above-mentioned dial 
speeds and key spacings into correspondingly 
timed traffic signal operations, contacts are pro 
vided on the back of the panel and placed in the 
path of movement of the keys so that the keys 
will actuate the contacts, and close circuits which 
Set into motion the Operating mechanism of the 
drum controller at the desired time intervals to 
change the traffic signal circuits. The contacts 
which are to be operated by the dial keys are 
mounted in the contact block mounted above 
the dial on the back surface of the panel. 
In Fig. 5 the contact block 4 is illustrated in 

cross-section to expose One of three pairs of con 
tacts mounted therein. The three pairs of con 
tacts are mounted side by side, the pair nearest 
the surface of the panel being arranged to be 
actuated by keys 24, in the slots 23, the second 
pair is actuated by the key 43 also in a slot 23 
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2,236,298 
and the third pair being arranged for operation 
by the longest key 26 in one of the slots 25. The 
cross-sectional view of Fig. 5 exposes the third 
pair of contacts which are to be actuated by the 
key 26. These contacts 6 and 62 are respective 
ly mounted on resilient contact springs 63 and 
64 which are respectively attached to the back 
end of the block 4 and project through a slot 65 
in the block to the other end thereof. The free 
end of the upper contact spring is bent upwardly 
to form a hook 66 the end of which engages the 
upper surface of the block and limits its own 
movement downwardly. Considerable space is 
left, however, for it to move upwardly with the 
contact 6 when the lower contact spring 6. 
with contact 62 is lifted S0 that the two contacts 
engage. 
The springs and contacts of the other two 

pairs of contacts are the same as the pair just 
described. To enable the keys 24, 43 and 26 
to move the lower contact of each pair upwardly, 
each lower contact spring is provided with a 
block preferably formed of insulating material 
and provided with a beveled end. The block on 
contact spring 63 is shown at 67 and the blocks 
on the other two lower contact springs are shown 
at 68 and 33. (See Figs. 5 and 12.) in Fig. 5, 
block 67 is partly broken away to show block 68 
which in this view is directly behind it. The block 
ST stands in the path of movement of key 26; 
the block 68 stands in the path of movement of 
the key 43 and the block 33 stands in the path 
of movement of key 24. The purpose of the notch 

3’ in key 43 is to permit key 43 to pass block 
333, without engaging it. The dial 26 revolves 
in a clockwise direction, as viewed in Fig. 2, 
and as the respective keys reach the blocks 6, 
68, 33, they engage the beveled surfaces thereof 
to lift the respective contacts. 

It is of considerable advantage to mount these 
three pairs of contacts in the common block 6 
since they may in this manner be together ad 
justed in relation to the dial, and their relation 
to each other remains unchanged. The circuits 
operated by each of these three pairs of contacts 
will be described in connection with the connec 
tion diagram Fig. i2. 
The traffic signal circuits are controlled by 8, 

drum controller which operates in response to the 
contact actuations by the dial. iihis drum coal 
troller designated generally by the numeral 69, in 
cludes a drum comprising a shaft , a group of 
discs , 54, S55, 58, a 57 and 58, and a ratchet 
wheel 2. She shaft is horizontally mounted ee 
low the driving notor 3 by bearings at each end 
thereof. One bearing is located in a lug 3 pro 
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jecting from one side of the panel and the other 
bearing is located in a bearing member 8 at 
tached to a lug projecting from the other side of 
the panel. 

Fig. 9 is a front perspective of the drum illus 
trating the ratchet wheel 2 at one end of the 
shaft 70 and the group of discs adjacent to each 
other and next to the atchet wheel. The discs 
are illustrated, in this figure, with all their rim 
sections in place; the desired Sections being 
broken of just before the drum is placed into 
the controller. The discs and ratchet wheel may 
be attached to the shaft, 8 in any convenient 
manner. In the illustrated drum, the ratchet 
wheel is fastened to shaft 70 by a set screw, and 
the discs are mounted on the square portion of 
the shaft, are spaced from each other by spacing 
collars' which may or may not be integral with 
the discs, and are held in fixed position by a 

3 
collar ' placed against the last disc and fas 
tened to the shat by a Set Screw. 

Fig. 10 discloses an end view of one of the discs, 
for example, disc 259. The disc is made of an 
insulating material, preferably a molded insulat 
ing compound such as a phenolic condensation 
product with a filler. A number of radial slots 
divide the rim of the disc into sections. Directly 
under the rim the disc is reduced in thickneSS 
So that any one of the rim sections may be 
readily broken off. The disc 59 is shown with 
One such section broken away. The purpose of 
this will become apparent by reference to Fig. 8. 
In this figure, an end view of disc 58, which is 
similarito disc 7 and has one rim section broken 
away is illustrated with a contact arm 97 riding 
On the rim of the disc. The contact arm holds 
the contacts 98 and to separated as long as it 
rides on the rim. When the drum is turned to 
the position at which the broken away section 
of the rim is in line with the end of contact arm 
97, the arm moves inwardly until the contacts 
98 and of engage and close an electric circuit. 
For the purpose of rotating the drum in re 

Sponse to the contact actuations by the dial keys, 
a Solenoid with a pawl and ratchet mechanism 
is provided. This mechanism may be described 
by reference to Figs. 3 and 6. It comprises a pawl 
is pivotally mounted on a crank which in 
turn is pivoted on the shaft 70, and a solenoid 
having its armature or plunger attached to the 
free end of the crank for intermittently raising 
it. This solenoid includes a laminated rectangu 
lar core 8 which is pivotally suspended on a 
lug 9, by a pin 80, at one side of the dial. A coil 
86 in the core raises an armature 82 when it is 
energized and releases it when deenergized. The 
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armature is connected to, the crank by a pin 83. 
When the coil 8 is energized by the closure of 

contacts operated by the dial, it draws the arma 
ture 82 upwardly, thereby lifting the crank 7, 
causing it to rotate clockwise about the shaft . 
The pawl 6 slides over the teeth of the wheel 72 
during this clockwise movement. When coil 8 
is deemergized, armature 82 and crank move 
dow: Wardly and during the downward movement 
paV7 6 engages a tooth of wheel 2, thus effect 
ing a turning movement of the drum. A spring 
86 Wouad about the pivot pin 85 for the pawl, 
and having its ends respectively attached to the 
pawl and crazak, maintains the free end of the 
pawl in contact with the catchet wheel 2 and 
causes it to engage 8, tooth face when the crank 

Enoves counter-clockwise. In the present ar 
rangement the ratchet wheel 2 together with 
the shaft ) and discs 8 are rotated on the 
counter-clockwise movement of the crank when 

50 

55 

the coil 8 becomes deenergized and the crank 
drops due to its Own Weight and that of the arma 
tage 82 consected to it. This is contrary to the 
tastal arrangerinent of ratchets but has a definite 
advantage. The advantage thereof is that since 
the weight of the crank and armature is con 
stant a uniform force is available for turning 
the drum at each deemergization of the coil 3. 

In order to limit the movement of the drum to 
a predetermined arc at each operation, an in 
proved spring assembly is provided. This spring 
assembly may be described by reference to Fig 
ures 3, 6 and '7. It comprises a leaf spring 86 at 
tached at one end to a lug 8 on the shelf 36 by 
screws 88. It extends upwardly at a slight angle 
to the vertical and at its upper end it is provided 
with a shoulder 89 extending across a portion of 
its widt and an extension 9 extending across 
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4. 
the remainder of its width. The extension SS 
is bent approximately at right angles to the body 
of the spring and Supports at its end, a second 
spring 92 which extends back along the extension 
9 f, its end rising slightly above the extension and 
ending slightly forward of the shoulder 89. As 
best shown in Fig. 3, the upper end of leaf spring 
86 terminates adjacent to the free end of pawl 
76. Pawl 6 is provided with a notch which forms 
a forward end or nose 93 adapted to engage the 
teeth of ratchet wheel 2 and an abutment, or 
end surface 93, spaced back from the end of 
nose 93. Pawl 76 is narrower in width than 
ratchet wheel 72 and when in the position shown 
in Figs. 3 and 6, which may be termed its normal 
position, abutment 93' engages the top edge of 
leaf spring 86 at one side of spring extension 9 
with nose 93 projecting over and beyond such top 
edge. At this time, nose 93 lies alongside the 
second spring 92 with its end in line with the 
end thereof and with the end of nose 93 and the 
end of Spring 92 both in engagement with the 
same tooth of the ratchet wheel 2. The function 
of this spring assembly is threefold. First, it 
prevents a clockwise rotation of the ratchet wheel 
when the coil 8 is energized to move the pawl 
84 clockwise, second, on return movement of the 
pawl it prevents a movement of the drum due 
to its own momentum beyond the point to which 
it is carried by the pawl, and thirdly, it limits 
the travel of the pawl on the return movement. 
When the pawl 7 6 moves clockwise, due to the 
energization of coil 8, the forward end of the 
spring 92 which is in engagement with the face 
of a tooth on the ratchet wheel 72, prevents this 
wheel being dragged by the pawl 76 which slides 
over the teeth of the ratchet wheel during this 
movement. Upon the return movement of the 
pawl during which it engages a tooth face and 
rotates the ratchet wheel and drum, it moves 
toward the shoulder 89. At the end of its move 
ment, its forward end 93 is directly over the 
shoulder 89 and is thereby locked into the tooth 
notch in which it happens to be. Any tendency 
on the part of the drum, therefore, to move be 
yond the position to which it is carried by the 
pawl is overcome and it is locked into that posi 
tion. At this moment the end Surface 93' of 
pawl 6 engages the upper end of spring 86. This 
stops the return movement of the pawl, the 
spring thereby forming a resilient stop for limit 
ing the return movement of the pawl and crank. 
The combining of the two springs 86 and 92 

in the manner described greatly simplifies the 
adjustment of the shoulder 89 and the spring 
92 with respect to pawl 76 and ratchet wheel 72. 
The spring 92 is made of such length that 

when abutment 93' on pawl 76 is in engagement 
... with the upper end of spring 86, as shown in Fig. 
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6, the end of spring 92 is in line with the free 
end of pawl 76. This forms a simple means for 
obtaining initially a correct relationship between 
the cooperating pawl and the Spring surfaces. 
Spring 86 can be bent forward or backward to 
adjust it to the desired position with respect to 
ratchet, wheel 2 so that when the drum is ac 
tuated, return movement of the pawl will be 
stopped to position correctly the ratchet wheel 
and the drum discs; and when thus adjusted, it 
will be noted that since springs 86 and 92 form 
a unitary structure and are moved simultaneous 
ly, the relationship between the upper end of 
spring 86, which is engaged by pawl 6, and the 
end of spring 92 will be always maintained. 
As stated above the COntroller drum Controls 

2,236,298 
the traffic signal circuits by actuating certain 
contacts. The contacts operated by the drum 
are illustrated in detail in Figs. 3, 8 and ii. A 
contact carrying block 95 of Suitable insulata.g 
material is mounted underneath the controller 
drum and is supported in back of and in spaced 
relation to panel 6' by a suitable number of bolts 
A which thread into bosses on block 95 and 
clamp the bosses against lugs 09 projecting 
from the face of panel 6'. In shelf 56, directly 
beneath block 95, is a rectangular opening is 2 
which extends the length of the block. Block 
95 has a central forwardly projecting longitudi 
nally extending portion 958 above and below 
which are upper and lower contact and terminal 
carrying portions 95 and 95. At its rear, block 
95 is provided with a longitudinally extending 
terminal carrying portion 95d. Extending trans 
versely of portion 958 are dividing walls 96 which 
provide contact arm receiving grooves. In sig 
naling Systems of the type in which a controller 
of the character embodying my invention is used, 
the number of contact arms which may be re 
quired varies according to the particular condi 
tions to be taken care of in any particular in 
stance and block 95 is made long enough to pro 
vide a sufficient number of contact arm receiving 
grOOves, or channels, to take care of maximum 
requirements. The contact arms are indicated 
at 97 and in the present instance, as will be seen 
from Fig. 3, seven contact arms 9 located in the 
seven left hand contact arm receiving grooves are 
shown. Each contact arm 97 comprises a flat 
strip of metal, for example, a sheet metal stamp 
ing, of suitable length provided with a contact 
Of spaced inwardly from one end and a contact 
02 at the other end. In each contact arm, just 

above contact 02, is an opening 07. The sta 
tionary contacts 98 and 99 are mounted in rows 
above and below the dividing walls 96 and in line 
with the channel between each pair of walls 96. 
Contacts 98 are mounted in the upper contact 
and terminal receiving portion 95 of block 95 
and comprise contact heads carried by threaded 
bolts 98a which project through portion 95b and 
are provided On their inner ends with terminal 
bolts 98. Stationary contacts 99 are carried by 
contact strips 9 fastened to contact and ter 
minal carrying portion 950 by screws 20. The 
lower ends of contact strips 9 project below 
block 95 and through opening 2 in shelf 56 
terminating below the lower face of the shelf. 
The contacts fo? and O2 on each contact arm 97 
COOperate respectively with a contact 98 and a 
contact 99. Each contact arm 97 is held resilient 
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ly in position to cooperate with the stationary 
contacts by a key 03 which is provided with 
a head foll and a bit fo5. As best shown in Fig. 8, 
key fo3 extends through the opening 07 in the 
cóntact arm and through a keyhole shaped open 
ing fo8 in block 95, the bit 05 on the end of 
the key engaging a notch in the rear face of the 
block. A helical spring fos is mounted on the 
key between the head 04 and the arm 97. For 

60 

simplicity in manufacture, the key 93 may be 
stamped out of sheet metal. In assembling a 
contact on the block, the forward end of the key 
is inserted by simply hooking the bit end of the 
key through the hole O in the arm and there 
after moving the head end of the key upwardly 
until it is perpendicular to the arm. The bit end 
of the key is then moved through the key hole 
shaped opening 8 in the block after which the 

70 

key is turned 90° and the bit O5 hooked into a 
suitable notchin the back surface of the block, 5 
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he contact arm with its contacts is then held 

against the stationary contacts by the pressure of 
the Spring 96 which is under compression be 
tween the head (), and the contact arm. This 
method of holding the contact an enables a 
quick removal of the arm for replacement or 
contact examination. When assembled, contact 
62 is held firmly in engagement with contact 
93 and contact is moved into and out of 
engagement with contact 98. Thus each contact 
arm functions to connect and disconnect its cor 
responding pair of contacts 93 and 99. 
Mounted on terminal carrying portion 95d of 

block 95 are angularly shaped terminal strips 
A2, each having one arm fastened to the under 
side of portion 95d by terminal screws 22 and . 
the other arm extending down through opening 
2 in shelf 56 in parallel relation to strips 89. 
in order to control the engagement of the 

movable contacts 0 with the stationary con 
tacts 98 the contact arms 9 extended upwardly 
so that their ends ride On the rins of the discs 

and 54 to 59 inclusive. In the positions of 
the drum, in which a disc presents an unbroken 
rim to the end of a contact arm 9, the contact 

on such arm is out of engagement with the 
corresponding stationary contact 98. When a 
disc is turned by the rotation of the drun to a 
position where a broken away portion of its rim 
is brought into line with the end of a contact 
arm, the contact arm moves inwardly to bring 
its contact 0 into engagement with a station 
ary contact 98. 

For the purpose of providing a convenient con 
nection between the contacts. On the block 95 
and the conductors in cable fo, there is provided 
a terminal board if fastened, by means of 
screws fff, over opening f2. 
The terminal board 3 is a rectangular board 

provided on its inner surface with a channel 5 
extending lengthwise of the board from end to 
end and with grooves 6 not as deep as the 
channel, extending across the width of the board 
at right angles to the channel 5. Terminals 

comprising resilient leaves are attached to 
the board by means of eyelets 8 into which 
conductors from the cable are soldiered. The 
leaves of the terminals extend outwardly of the 
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grooves and over and above the surface of the 
channel. When the board is attached to the 
under side of the shelf 56 these leaves engage 
the ends of terminal strips 9 and 28 which 
extend through the opening in the shelf. 
Terminals are connected to the terminals 

on switchboard 9 by cable to and the terminals 
on the switchboard are connected to the outgoing 
circuits of cables and 3. 
Terminal board fl3 is provided with a number 

of terminals Suticient to make the required 
number of connections to terminal strips 9 and 
2. The number required and the arrangement 

varies in accordance with the requirements in 
any particular case. - 
With this arrangement, it will be seen that a 

timer as a unit may be completely disconnected 
electrically by unscrewing the screws 4 and 
removing terminal board f3, a thing which dis 
turbs none of the wiring of the timer nor of the 
cable connections. This is a feature in the con 
struction which is of substantial importance in 
that it enables the timer to be wired complete as 

5 

a unit after which it may be mounted in casing 
5 and Connected in the circuit by merely attach 
ing a terminal board f3. Likewise, switchboard 
9 and terminal board 3 may be wired together 

5 
as a unit, the wires being made into the cable 6. 

In constructing a controller for a particular 
application, the timer may be assembled except 
for the drum and the contact arms 92, and com 
pletely wired. Following this, a drum may be 
inade up by taking a shaft 70 and mounting 
thereon the required number of disks with the 
Correct segments broken out and a ratchet wheel 
having the required number of ratchet teeth 
and mounted in place in the timer. And then the 
required number of contact arms 9F may be 
slipped into place. This completes the timer. 
The timer may be now mounted in the con 
troller casing. Next, a switchboard 9 and a 
terminal board 3 may be made up with the re 
(quired number and arrangement of terminals 
and wired together as a unit and assembled in 
the controller casing, the terminal board being 
attached to the shelf to make the electrical con 
nections to the timer. This completes the con 
troller, it being now ready to be wired into the 
System in which it is to be used. It is Wired into 
the system through the terminal connections on 
the front of the switchboard 9 as shown in Fig. 1. 

Referring now to the diagram of connections, 
Fig. 12, We Inay trace the circuit connections and 
the Sequence of operations pf the apparatus just 
described. This figure discloses a circuit diagram 
including a perspective view of the dial 20 with 
its keys and a skeleton view of the contacts op 
erated thereby. A conventional traffic signal 
having the well known three color signals des 
ignated by the letters R, A, and G is shown. Two 
faces of this unit are illustrated one for each of 
two intersecting streets. 
Current is supplied to the controller from a 

local Source through a conductor 25 and from 
a second source S through a conductor 26 which 
is common to a group of controllers. The con 
ductor 25 is permanently connected to a con 
ductor 28 and through the panel switch 32 to a 
conductor 29. 
Conductor 28, which is permanently energized 

carries current to contact 30 which is one of 
the stationary, contacts in the block 4. The co 
operating contact of this pair is contact 3 
mounted on the spring 32. The contacts 30 
3 are the pair of contacts in the block which 

is nearest to the dial 20. The lower contact 3 
of this pair is lifted into engagement with upper 
contact 30 by each key 24 as the dial rotates. 
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Contacts 30 and 3 are in a circuit which 
includes the drum operating coil 8 and which 
may be termed the normal operating circuit. 
This circuit may be traced as follows: Source 
conductor 25, conductor 28, contacts 30-3, 

5 5 

contact arm 32, conductor 35, set of contacts. 
93-02-9-98-0 (as illustrated in Fig. 8) 
controlled by drum disc , conductor 36, con 
ductor 3, switch 33, conductor 38, coil 8, to 
ground. Contact arm 9 controlled by disc is 
in closed circuit position for all positions of the 
control drum except one. To this end, all but 
one of the segments of disc 7 are broken away. 
In the present instance, ratchet wheel 2 has six 
teeth so that the drum has six positions, in five 
of which such contact arm is in closed circuit 
position and in the sixth in open circuit position. 
When contact 3 is moved into engagement with 
contact 30 by a key 23 at a time when the 
contact arm controlled hy disc is in closed 
position, the normal Operating circuit through 
coil 8 is closed, thus energizing coil 8 and ad 
vancing the drum One step. Thus successive op 
erations of the contacts 30-3 by the keys 24 
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result in a step by step movement of the drum 
at intervals determined by the spacings of the 
keys 24. However, if when contact 3 is moved 
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into engagement with contact 30, the contact 
arm controlled by disc if is in open circuit posi 
tion, the normal operating circuit is not closed, 
and hence the drum is not advanced. Now, to 
effect a further movement of the drum, there is 
provided through coil 8 a second circuit, which 
may be termed a local synchronizing circuit, 
which circuit is in shunt with the normal op 
erating circuit and includes the contacts 40 and 

which are moved into engagement by local 
synchronizing key 43. When during rotation 
of dial 20, key 43 engages block 68 to move con 
tacts 4 into engagement with contact 40, a 
circuit is closed through coil 8 as follows: from 
source conductor 25 through switch 32, Con 
ductor 29, switch 8, conductor 46, contacts 
60-4, contact spring 42, conductor 38, con 
ductor 37, switch 33, conductor 38 and coil 8 
to ground. Closing of this circuit energizes coil 
8 and causes the drum to be advanced one step. 
It will thus be seen that under normal operating 
conditions during each complete rotation of dial 
2), the drum is given one complete turn in six 
successive steps, One step, which may be consid 
ered the first step, being effected by local Syn 
chronizing key 43 and the five following steps 
being effected by the five keys 24. The contact 
arms actuated by drum disces 54 to 59 inclusive 
control the circuits R. R, G, G, and A, A to the 
signal lamps, and discs 54-59 inclusive are 
arranged in the drum controller with their brok 
en away sections located in such relation to each 
other that with successive actuations of coil 8, 
first by local synchronizing key 43 and then by 
the five keys 24, the desired sequence of operation 
if the lamps is effected. And the keys 43-24 
are spaced apart around the dial 20 to give the 
desired duration of signals for each drum posi 
tion. Thus there is a definite correct relation 
ship between the drum position and the dial 
position which must be maintained for correct 
operation of the signal lamps. This correct re 
lationship obtains as long as the drum position 
is in such relationship to the dial position that 
key 43 operates contacts 4, 40 at a time when 
drum disc has moved its contact arm 9 to 
Open circuit position; that is, when the drum disc 
is moved to such position by the key 24 just in 
advance of key 43. If the controller is started 
into operation with the drum and the dial not 
in correct relationship relatively to each other, 
then if it so happens that the drum is in the posi 
tion in which contact arm 97 is in open circuit 
position, no energization of coil 8 and operation 
of the drum will occur until key 43 actuates 
contacts 4, 40, keys 24 being ineffective to 
close the normal operating circuit since this cir 
cuit is opened by the drum disc 7. On the other 
hand, if the controller is started into operation 
with the drum and dial not in correct relative 
relationship but at a time when drum disc is 
in a position such that contact arm 97 is in closed 
circuit position, then keys 24 will effect operation 
of the drum until contact arm 97 is moved to 
open circuit position after which no further op 
eration of the drum can occur until key 43 
actuates its contacts 4, f40. Thus it will be 
Seen that if at any time the controller is started 
up when the drum and dial are not in closed re. 
lationship relatively to each other, or if at any 
time during operation the drum and dial should 
for any reason get Out of such correct relative 
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relationship, they will be quickly brought into 
correct relationship during the first complete 
rotation of dial 20. : 
For automatic operation as described above, 

switch 33 is in the position shown in Fig. 12, 
wherein it connects conductor 38 to conductor 
3. To shift the signals from automatic to man 

ual control, switch 33 is moved to connect con 
ductor 38 to conductor 3. This connects coil 
8 in circuit with push button 2 so that the 
drum may be turned manually step by step by 
successively closing switch 2. At any time, the 
signals may be shifted back to automatic control 
by moving switch 33 back to the Fig. 12 position. 
And during the first complete rotation of dial 20, 
the dial drum will be brought automatically into 
correct synchronous relationship and thereafter 
maintained in such relationship as already ex 
plained. - 
The second source of power S is used for 

Synchronizing a group of controllers with each 
other and with a master controller 27. The 
master controller 2 is diagrammatically illus 
trated as being provided with a cam f 50 which 
periodically opens a switch 5. The switch 5 
is connected in a circuit which includes contacts 
6 and 62 and the field winding 45 of motor 42 
which circuit may be traced as follows: Source 
S, Switch 5, conductor 26, conductor 52, arm 
66, contacts 62, 64, and conductor 53. Switch 
5 is normally closed and is opened peliodically 
once during each complete rotation of cam (50. 
Contacts 6, 62 are normally separated and are 
closed once during each complete rotation of dial 
20 by key 26 engaging block 67. During opera 
tion, if the controller at an intersection is in 
Synchronism with the master controller, the time 
is such. that at the instant key 26 effects a clos 
ing of contacts 6, 62, cam G50 effects an open 
ing of Switch 5 with the result that the circuit 
through motor 65 is not completed and the in 
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tersection controller continues to operate in a 
normal manner. If, however, when key 26 effects 
a closing of contacts 6 , 62, cam 50 is in a posi 
tion Such that switch 5 is closed (which indi 
cates that the intersection controller is out of 
the desired time relationship with the master 
controller), the circuit through motor windings 
45 is completed and motor 42 is stopped due to 
the field 65 opposing field 44, and when thus 
stopped, contacts 6, 62 are held closed by key 
26. The circuit thus established through field 
winding 45 remains closed until cam 50 has 
moved to a position to permit switch 5 to open 
whereupon motor 42 will start operating and 
move key 26 to permit contacts 6, 62 to open. 
This means that the dial 20 is again started in 
Synchronous relation to the master controller. 
. Each controller of a group being similarly 
equipped will actuate a similar pair of contacts 
at an instant during its operating cycle. If it is 
in Synchronism it will continue to operate. If 
it is out of synchronism, it will stop and will 
start at the instant at which 5 is opened. The 
positioning of the key 26 in the slots 25 will there 
fore determine the relationship in which the con 
troller and the signals Operated thereby will be 
maintained by the above mechanism. in relation 
ship to other controllers in the system. 
The drum illustrated in the example controller 

is provided with seven discs of which disc 7 
regulates the position of the drum relatively to 
the dial and the discs 54 to 59 control the red, 
green, and amber signals for two intersecting 
highways. As above stated, the contacts oper 
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ated by each disc are normally separated and 
closed in only one or more positions of the drum, 
dependent upon the signalling cycle. The cur 
rent for the signals is received through the 
switch 32, conductor 29, contacts of the Switch 
i8, and a conductor 66 which is connected to 
each of the contacts 98 under the discs 56 to 
59. When the discs are in proper position, the 

proper contacts close and the corresponding Sig 
nals are energized through the cable . 
The switch G3 is provided to control the cir 

cuits of the traffic signals and of a flashing 
mechanism to make it possible to operate Only 
the amber signals and to operate them as period 
ically flashing signals. This type of operation is 
practical during periods of light traffic. In the 
position shown in Fig. 12, the Switch is in a posi 
tion to connect the amber conductors A and Al 
to the contacts of the drum controller, So that 
these signals are under control of the discs 53 
and 59. When the switch is thrown to its sec 
ond position, the conductor 29 which supplies 
the local current for operating the signals is sep 
arated from conductors 46 and its and no 
current flows to the drum contacts 99 through 
the conductor 60. Simultaneously, the con 
ductors A and A1 are connected to a conductor 
48. This conductor 48 is connected to a flash 

ing mechanism mounted on the Supporting plate 
46 of the driving motor. 
This flashing mechanism comprises a station 

ary contact 6 mounted on a contact arm 62 
and a movable contact 63 mounted on a contact 
arm 64. The contact arms are both mounted 
on a contact block 65 which is suitably attached 
to the motor supporting plate 46. The arm 64 
is pivoted to the block at its back end and is 
bent at right angles at its forward end to pro 
vide a nose 66. The end of this nose 66 rides 
on the periphery of a star wheel 67. When the 
star wheel rotates the nose 66 riding the periph 
ery of the wheel causes an intermittent en 
gagement of the contacts (6, 63. Conductor 
48 is connected to contact arm 6. Contact 
16 is connected by a conductor 68 to the cur 
relat supply conductor 29. 
In operation, therefore, when the switch 8 is 

thrown to its second position it shuts off the 
current Supply to the green and red lamps of the 
traffic signal unit and connects the ambler lamps 
to the current supply through the flashing mech 
anism so that as star wheel 6 rotates it oper 
ates contacts 6, 63 to intermittently energize 
the amber lamps. Simultaneously, switch. 8 
disconnects conductor f36 and the resynchroniz 
ing contact 48 from the current Supply thus 
opening the local Synchronizing circuit. After 
this circuit has been opened, the drum will Con 
tinue to be advanced by keys 24, operating con 
tacts 30, 3 until it reaches the position at 
which disc 78 opens the drum advance coil cir 

The drum will then remain in that posi 
tion until Switch 8 is again thrown to normal 
operating position. 
The panel switches 32 and 34 may be opened 

respectively to extinguish the signal lamps or to 
stop the dial motor. When switch 32 is opened, 
the source of current to conductor 29 is inter 
rupted whereby the continuing movement of the 
dial Will effect a movement of the drum up to the 
main street green position at which the disk 
opens the drum advance coil circuit. The drum 
then remains stationary. This operation is the 
same as takes place when switch 8 is operated 

to break the same circuit, by Separating con 
ductors 46 and 29, at the Switch contacts. 
The Switch 34 may be opened to stop the dial 

at any chosen instance. By merely opening the 
Switch 34 during the amber signal period, for 
example, it is possible to obtain a steady amber 
indication instead of a fashing amber indication: 
as is the case when switch 3 is operated to its 
second position. An opening of both switches 32 
and 3 effects a complete shutdown of the con 
trollie. 
What claim as new and desire to secure oy 

Letters Patent of the United States is: 
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1. In a traffic signal timei, the combination of 
a drum controller, a group of contacts for traffic 
signal circuits operated thereby, a dial, means 
for rotating said dial continuously, means for 
intermittently operating said drum controller in 
response to the continuous movement of said 
dial, means for maintaining synchronism be 
tween said drum controller and said dial compris 
ing a Synchronizing circuit including a Switch 
opened by said drum when the latter is in a posi 
tion to energize the right of Way signals to the 
most important of a plurality of intersecting 
highways, and a second switch actuated by the 
dial to close the synchronizing circuit in shunt 
to said drum-operated switch when said dial 
reaches a predetermined corresponding position 
in the timer, a secondary signaling device, means 
for simultaneously energizing said secondary sig 
nal device and making ineffective the dial-oper 
ated Switch in said synchronizing circuit where 
by said drum moves until it breaks its dial Syn 
chronizing circuit and resumes operation from 
that position when said last-mentioned means is 
operated to deemergize said secondary signal de 
vice and simultaneously to make effective the 
said dial-operated SWitch. 

2. In a traffic signal timer, the combination of 
a drum controller, a group of contacts for traffic 
signal circuits operated thereby, a dial, means 
for intermittently operating said drum controller 
in response to movement of said dial, means for 
maintaining Synchronism between said drum 
controller and said dial, a secondary signaling 
device, means for simultaneously energizing said 
secondary signal device and operating said syn 
chronizing means to effect a stopping of said 
drum controller at a predetermined position 
whereby upon a change of signals of said con 
troller from the normal sequence signals to the 
secondary signal, the drum will be advanced to 
a predetermined position whereby upon a return 
to normal Operation a predetermined combina 
tion of Signals will first be shown. 

3. In a traffic signal controller the combina 
tion of a signal circuit controller, means for ad 
vancing said controller step by step including a 
coil, an energizing circuit therefor, including a 
pair of normally open contacts operable to close 
said circuit to effect an operation of said ad 
vancing means, a continuously rotating dial, a 
motor for driving said dial at a predetermined 
speed, means for stopping said dial including a 
circuit, and a pair of normally open Contacts op 
erable to close said circuit to energize Said stop 
ping means, an interlock between said Signal cir 
cuit controller and said dial including a pair of 
normally closed contacts separated by said signal 
circuit controller when it assumes a predeter 
mined position to open the circuit to the operat 
ing coil and a second pair of contacts operable 
to close a shunt circuit around said controller 
operated contacts, keys in said dial, and a com 
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mon supporting block for the said operating coil 
circuit contacts, the said dial stopping contacts, 
and the said interlock contacts, said common Sup 
port holding said three pairs of contacts in the 
path of movement of said keys whereby a com 
mon relationship is established between each 
pair of said contacts and said dial and therefore 
the spacing of said keys relatively to each other 
becomes the only adjustment necessary to es 
tablish the desired relative operation of Said con 
tacts. 

4. In a traffic signal controller, the combina 
tion of contacts for a drum controller, a group 
of traffic signal circuits operated thereby, a dial, 
means for intermittently operating said drum 
controller in response to movement of said dial, 
means for maintaining synchronism between said 
drum controller and said dial, a flashing mech 
anism, and means for making ineffective the con 
tacts of said drum controller and for making 
effective said fashing device to energize One sig 
nal circuit and simultaneously operating Said 
synchronizing means so that said drum con 
troller will advance to one predetermined position 
and will not move beyond that position in re 
sponse to dial operation until the contacts of Said 
drum controller are again made effective to con 
trol their respective circuits. 

5. In a traffic signal controller, th combina 
tion of a contact operating drum, C intacts for 
energizing the circuit of three-colored traffic sig 
nals including green, red, and amber signals, a 
control dial, means responsive to the Operation of 
said control dial for advancing said drum step 
by-step to establish predetermined combinations 
of said contacts So as to energize the Correspond 
ing traffic signals at each position thereof, an 
interlocking circuit between said dial, Said drum, 
and said advance mechanism including a pair of 
contacts opened by said drum when it is in the 
main street green position, and means upon said 
dial for shunting said contacts when it reaches 
a predetermined corresponding position, a flash 
ing mechanism, and a change over Switch which 
is provided with contacts to make ineffective the 
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Contacts for said red and green signal circuits 
to make effective, Said amber signal circuit con 
tacts of Said flashing mechanism and to simul 
taneously open the circuit of said shunting con 
tacts whereby said drum will be advanced to the 
position at which the main street green contacts 
are closed after said flashing signal switch is op- . 
erated and 2 whereby when said flashing signal 
switch is returned to its normal position the first 
signal circuit closed will be the main street green 
signal circuit. 

6. In a traffic signal system for controlling 
'stop' and "go" signals for intersecting main 
street and cross street traffic lanes, the combina 
tion of a first means for effecting signal opera 
tions comprising a controller and means for op 
erating it, a second means for effecting signal 
operations, means for transferring from said first 
means to said Second means, and means whereby 
when such transfer is made said controller is 
stopped in a predetermined signalling position. 

10 

7. In a traffic signal system, a plurality of 
signals, movable means for operating said signals 
through a cycle of operations, a second means 
for operating at least one of said signals, means 
for disconnecting said signals from said movable 
means, and connecting said second means there 
to, and means whereby when said signals are 
disconnected from said movable means such mov 
able means is stopped in a predetermined posi 
tion. 

8. In a traffic signal system, a plurality of 
signals, a drum controller, circuit closers oper 
ated by said drum controller, circuits connecting 
the circuit closers to said signals, means for mov 
ing the drum controller through a cycle of suc 
cessive positions, a second circuit closer, means 
for Operating it, switch means for disconnecting 
the signals from said drum operated circuit clos 
ers and connecting at least one of said signals to 
Said Second circuit closer, and means whereby 
when said switch means is operated, said drum 
controller is stopped in a predetermined position 
corresponding to a certain signal display. 
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column, line 69, for the reference numeral "79" read -70--; page 5, first 
column line 55, after "shelf." insert the following paragraph. -- 

The terminals 117 on the board l3 are arranged in two rows 
along the opposite sides of the board, each row extending over 
and above the channel surface ll 5 and engaging the two rows of 
terminal strips ll.9 and l?l projecting down from the block 95. 
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